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L3I NOI DAU

Nhit cau vé nang lugng trong sin xudt ciing nhu doi song Ta rat 1on VA ngay
cang tang. trong ¢6 nhiét nang chidm ty 1¢ chu y&u. Thi du, nam 1989, nang luong

GAn xudt tren Wi (he gidi khoang 358 x 107 kJ (339 X 107 Bru), trong dd 39.2%
dau mo va khi hod 1ong: 27.4% i than dd, 19.8% w khi thien nhicén, 3.6% tir nang
lugng nguyen i, nhu vy 13 92% ndng lugng trén, it ra ¢6 mot tan thé hién dudi

dang nhiét nang.

‘[rong qud trinh sdn xudl va sir dung nang lugng dudi dang nhiét nang Lhi viéc
sinh hoi va dira dé€n ho ticu dung €6 mot val trd quan trong.

Vice sin xudt va st dung hoi da ¢6 tir rdt lau. Néu khong ké dén chigc chong
chéng hot - aclopile - do nha todn hoe Hero nguti Hy lap ché tao ra tlr nhimg nim
200 truGe cong nguyen, chiée banh xe quay bang hoi nude clia mot ngudi Y tén 1a
Branca ché (ao tir nam 1600 thi nam 1680 Dr. Denis Papin ché 1a0 16 hoi ¢6 dp suat
ding trong ch& bién thyc pham; nim 1698, Thomas Savery duge cAp bang sding ché
v¢ he (hong bom nude bing hoi. Nam 1690 mdy hoi nude diu tién duge ché tao
theo ¥ g cda Papin va duge hoan thién bot Thomas Newcomen va John Cowly
viio nam 171 1. Lic dé 16 hoi vi may hoi di lién véi nhau. DEn 1769, mot cong nhan
cot khi ngudi Anh James Watt mdi ché tao 10 hat kiéu toa x¢ tdch khoi dong co; 1
1804, Trevithick di thiét k& loai 10 hoi dang nhw hi¢n nay: than hinh tru day tron
cliju ap sudt cao. Cling ddng chid ¥ 14 1l nam 1730 Dr. John Allen di lan dau tién

tinl todn hi¢u suit clia 16 hoi lam co s dé khong ngimg cdi (ién, hoin thién.

DDén nay. di ¢é hing tricu chigc 10 hoi ra do voi hiang tram kidu ding va quy
mo khdce nhau. C6 nhime 16 hoi nhd, mbi gidr chi san xudt duge miy chue lit nuge
néng hodc hoi biio hod & dp sudt binh thidmg nlumg cling da 6 nhitng 10 hot d6 5o,
Mo eidr sin xudt dén ba bon ngan tan hoi nude dp sudl dén uen dudi 300 bar, nhidt

d6 trén dudi 600°C ¢ap hoi cho t6 may phét dign dén 1200 = 1300 MW,

RO ring viee san xudt vi st dung nhiét ¢ua hoi nude dd ¢dp phan quan uong

trong cong cuoc cich mang khoa hoc k¥ thudt, phat wién cta XA hol v ning cao
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ddi sang nhung cung can 1w ¥ 1 hoi nude & 4p sudt v nhidt do cao ciling ral nguy
hai, khong chi cho (ai san mi cd dén tinh mang con ngurdil, kKhong phai dén bay 10
i da tir rit Jaw; trong cudn sich vé "Tloi nude” xuat ban nam 1898 cho bict la nam
1880 chi riéng nudc MY dii 6 170 vy nd 10 hoi Jam chét 250 ngudi va bi thuong
555 ngudi... Do vay @ cin phai tm cach 1iép tuc phdt huy tdc dung tich cyc cla
vige san xudt hot, dong thosi han ché nguy hiém dén mic toi thiew.

Cuén sich "Cong nghé 10 hoi va mang nhiét” muon ¢iGi thigu v ban doc
nhitng noi dung v o ban vé qua trinh vi thi€l bi san xuat va van chuyén hoi nudc,
nudc néng cha yéu tit nhién li¢u hitu ¢

Cuén sich dugc chia thanh hai phén, gom 7 chuong, 6 chuong déiu gidi thi€u
vé cong nehé 10 hoi do PGS. TS Pham Lé Dzén bi¢n soan v chuong 7 gidi thidu vé
mang nhiét do TS Pham Cong 1an bién soan.

Do pham vi han ché vé khoi Wwong cudn sach. thdi gian bién soan, kién thic va
pham vi kinh nghi¢m clia tic gia chic 1a chua thod min duce yéu cdu clia ban doc
va kho tranh khoi sai sot, nhdm lan.

Chting toi rat vui mimg néu duge ban doc quan tam st dung va dong gép ¥

ki&n. Xin chan thanh cam on.

CAC TAC GIA



Chuong I

KHAI NIEM CHUNG

1.1 NHIEM VU CUA THIET B| SINH HOI

Thiét bi sinh hoi (TBSH) ¢6 hai nhi¢m vu chinh, d¢ la:

1. Chuyén hod céc dang nang lugng khédc thanh nhiét niang; trong céc bubng
d5t nhién liéu hitu ca, chuyén hod n-:mg clia nhién liéu hiru co nhar than d4, ddu md,
khi dét, v.v.. thinh nhi¢t ning ciia san pth chdy; trong cdc 10 phén ing nguyén i
tién hanh cdc phan img phan huy hodc téng hgp hat nhan nguyen 1 phét ra nhiét;
trong 10 hai mat trdi, cac bo thu hip thy nang lugng bac xa cla mat trdi 16 chuyén
hod thinh nhiét nang; trong 1o hoi dia nhiét chat tai nhiét hodc moi chdt hip thy
nhiét ning trong 1dng qui ddt; trong 18 dién chuyén dién nang thanh nhiét nang
V.V..

2. Truyén nhiét nang sinh ra cho chét tai nhigt hodc moi chat dé dua chiing tir
thé 16ng ¢4 nhiét dé thong thudng 1én nhiét d¢ cao hoac nhigt 46 s6i, bi¢n thanh hoi
bio hod hoidc hol qua nhigt,

1.2 SO QUA VE CAU TAO VA NGUYEN LY HOAT PONG CUA CAC LOAI
TBSH DUNG NHIEN LIEU HUU CO

& day gidi thiéu ba loai TBSH (Ld hoi) dién hinh: 10 hoi dot thi cong, 10 hoi
ghi xich va 1o hot d6t phun.,

1.2.1 C3u tao
a. Lo hoi d6t thit cong (hinh 1-1a). Day 1a loai 1d hoi don gidn nhit, lau doi
nhdt, dot nhién fiéu rin. Thong thudng loai 10 hoi nay gom cic bg phan chinh nhu

sau: balong (bao hoi) (1) chia nude, hai va cling 14 b¢ mit truyén nhiét; van hoi
chinh (2) dé dong m& va diéu chinh lugng hoi c,ung cdp ra; van nudc cdp (3) dé
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d6ne ma va didu chinh lugng nude dira vio 10 hot; ghi 16 (4) duge Tap eo dinh, €6
nhicm vu d& nhién ligu khong cho rai Lo, cho gl elip mdt di qua d¢ dot chdy nhicn
licu va thai tro xi; bubng 1ira (5)1a khong pian d¢ chiy céc chilt khi va cdc hat nhién
licu nhé bay theo khoi; hop tro xi (6) cling fa budng cip gid; clra 216 (7) cling 1a cua
lay tro Xi; clra cdp nhién licu (8) cO thé dong md cdp nhién li¢u vi ong khai (9) tao
thanh st hiit d¢ thai ra ngodi sian phim chdy cing mot it tro xi bay theo.

|
IR
n

Hinh 1-1a. L hoi d&t tha cong.

b. Lo hoi ghi xich (hinh 1-1b). Day [a 1ol [ hot thuing ¢ cOng sudt nho hode
trung binh, gém c6 céc bo phan chi y&u sau: balong (1) chira hoi, mot phiin nudc
vi khong ¢dn lam nhigm vu be mil sinh hoi chinh nita; van hoi chinh (2); duong
nuée cdp (3); ghi 10 (4) cd dang mot cal xich Iim nhiém vu cip nhi¢n ligu rin,cho
gié cdp mot di qua dE 4ot chdy nbién lidu va thdi tro x1 ra ngoii; budng lra (5); hop
1o X1 (6) dé chira nhién licu va tro xi lot £6i thii ra ngoai; hop pi (7) dé cung cdp
pi6 ¢dp mdt qua ghi cho 1Gp nhién ligu urén ghi; phéu than (8) dé ¢ - it nhuén
licu xudng mot dén cla ghi xich; Gng khdi (9) dé thid san phin - i y 7t ngoai; bo
sdy khong khi (10) dé got néng khong khi irude Khi dwa vao budre Iira; quat gio
(11) d€ day git vao; quat khoi (12) tgo thinh sie hat dé thai san pl am chdy ra; b
ham nudc (13) dé dst néng nude trude khi duge bom nude (13a) Jua vao 10; dan
Gng nude xudng (14), ong gop dud (15), dan Sng nude en (16), Jiy pheston ('
cling véi balong tao thanh vong tudn holn tu nhién cha nude v hoi; va bo qud nhi¢t
{18} 3¢ dira hoi bio hoa chuyén thanh hoi qué nhiét cung cilp cho ho ucu dung.

.16 hoi dét phur (hinh 1-1c). Day 12 loal 10 hot duge st dung vdl cong sudl
trung binh vi Idn, ¢6 thé ddt nhi¢n liéu rin nghién thanh bot, nhuén licu 16ng phun
thanh hat hodc nhién ligu khi. LO hoi dét phun thudng gom céc b phin chinh sau:
balong (1); van hot chinh (2); dudng nude cdp (3); voi phun nhién ligu (4); budng
lita (5) 1a khong gian ¢& dot chdy 1dt ¢d nhién li¢u phun vao 10; phéu tro lanh (6) &€
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Jam ngudl cac hat tro «i trude khi thii ra ngodi trong truomg hop thii xi kho; picng
xi (7 dé himp 1t ca x1 thai ra ngodi; bom nide cip (8); ong khoi (9) bo sy khong
Khi (103 quat pio (1 1); quat khai (12) b him mrdc {(13); dan Ong nude xuong
(14); din Ong nuae 1én (15); diy pheston (17 v bo qua nhict (18).

Hinh 1-1c. Lo g8t than phun.



Tém lai, cdu tao cla 10 hoi 1a nhim thyc hién hai nhiém vy chinh: mot 1a
chuyén hod nang clia nhién li¢u thanh nhiét nang cta san phdm chdy, nghia 1a dst
phién liéu thanh sn phim chay ¢6 nhiét do cao; hai 1a dua nude cdp vao 10, ti€p
nhan nhiét tir sdn phdm chdy, bidn thinh nude ndéng, nude soi, hoi bio hoa hodc hoi
qué nhi¢t ¢ 4p sudl va nhict do thod man yéu ciu clia hd str dung; do viy cdu 1go
16 hoi gém céc hé thdng chinh sau:

1. Hé thdng cung cdp va dét chdy nhién ligu: trong 10 hoi thit cong, gom o
clra cdp nhién licu (8), ghi 16 (4), budng kira (5); trong 10 ghi xich gém ¢6 phéu than
(8), ghi xich {(4), budng lira (5); vong 10 hoi @6t than phun gém ¢4 vo1 phun nhién
lidu va budng lia (5), néu dot than, trude d6 phai c6 hé {hong nghién than thanh
hat.

2. 11é théng cdp khéng khi va thdi sén phdm chdy, bao gom clra gi6, quat gio
(11), 6ng khéi (9), quat khéi (12), nhidu trudng hop con ¢ bo sdy khong khi (10),
hop tro Xi, doi khi con c6 by khir bui dé giam mai mdn canh quat khoi.

3. Hé théng cap nide, gbm bom nudc cip & cdp ai luu lugng va ap suft nude
cho 10 hoi, nhidu Khi cdn ¢6 bo ham nude (13) d€ gia nhiét nudc trude khi dua vao.

4. 116 thong san xudt nse néng, mieée séi, hoi bdo hod hodc hoi qud nhiét du
4p sudt va nhi¢t do, thod min yéu cdu clia ho st dung, thuding bao gdm céc loal hé
mit truyén nhi¢t nhu dan 6ng nude fen (16), dan pheston (17), dan ong nude xudng
(14), Gog gop dudi (15}, balong (1) va nhiéu khi con ¢6 ca ba qud nhigt (18).

Trén diy 12 nhimg bo phan chd y&u, ngodi ra con nhiéu trang bi phu nhu hé
théng do ludng, diu Kkhién, he théng an toan, khung 15, tudng 10, cdch nhiét, v.v..

1.2.2 So lugc qua trinh van hanh & hai:

a. Qud trinh van hanh 10 hoi thii cong: Loai 10 hoi nay ¢hi d6t duge nhién li¢u
rin. Nhicn lieu duge dua vao qua clia cilp, x&p thinh 16p 1én ghi 10, nhan nhigt tir
16p nhién ligu dang chdy bing dén nhigt, tr tudng budng lita v ngou «Ja bang bi
xa va tir khong khi néng va sin phdm chdy tir 16p nhién liey di 1en bing d6i luu.

Sau khi nhan nhi¢t, nhién li¢u duge sdy nong, sfy kho, tach chat bic va tao
thanh c6c. Mit khac, khong khi dugce &ng khéi, quat gid, quat khdi dira vio, c6 khi
con dugc dua qua bo sy khong Khi dé sdy nong trucie, di qua ghi, tiép xdc véi 16p
nhién liéu vi chdy nhing thanh phdn chay duge, tao thanh sin phdm chdy vi tro xi.
Tro xi duge théi ra ngodi qua ghi xudng hop tro xi hodc qua cira ¢ap nhién licu; con
san phdm chdy O {h& khi thi hdp thy nhiét ciia phin (ng chéy, duge dot néng dén
nhi¢t do khi cao, ¢6 thé dat dén khoang 800 + 1500°C, di qua céc bé mat truyén
nhiét, truyén nhi¢t cho moi chit, nhigt do clia san phim chdy gidm dédn, cudi clng
¢6 thé giam dén khodng 120 + 350°C trudc khi thii ra ngoal. Con moi chit 1a nudc,
dugc bom nude bom vio, ¢6 trudng hgp con di qua bo him nude, qua cdc bé mat



truyén nhiét, nhan nhiét tir san pham chiy ¢6 nhiét do cao, nhi¢t do ting din thinh
ne nong, nude so1 hoge hat bio hoa kho cung cap cho hd sir dung. Loai 1 hai tha
cong thudng san xuft nude ndng, nude soi hode hoi bdo hoa khod & dp sudt thap,
khong qué 15 bar va cong sudt ¢ling nhd, thudng khong qua 21/

b, Qud trinh van hanhi 1o hot ghi vich: Nhicén ligu duge dua dén tap trung &
phéu 1ol 16t 1én phan dau cha ghi xich, ghi xich quay véi t8¢ do khd chim, khodng
1r 2 dén 30 i, 1 1l dura nhién liéu viw trong budng 1. Nhién li¢u nhin nhigt wr
budng llra va sin phiim chdy duge sdy ndng, sdy kho, thodt chil bac, tao cde va khi
gap khong khi ¢dp mot dua (r dudi ghi 1én thi chdy, tac thinh san phim chéy va tro
xt. Tro xi con lai duoe cdl gat xi gat xudng phéu (ro 1o thdi ra ngoal. San pham
chdy di vio budng Iira, mang theo mot it chit khi va hat nhién li¢u nhd chua chdy
hét sC gap gid ¢dp hai dua vao tir phia trién Idp nhién licu va chdy kiét. Nhé hap thu
nhi¢t cha phin (mg chdy, nhi¢t do cla sin phim chdy ¢ thé lén dén khoing
1000°C dén 1500°C, khi di qua cdc bé mil truyén nhigt, truyén bdt nhi¢t cho moi
chilt, nhiét do gidm xudéng dén khodng 120 dén 250°C trude khi théi ra ngoal. Mat
khdc, nude duge bom qua bd ham nude, dua vio balong, trong khi chuyén
dong tudn hodn qua dan 6ng xudng, Ong gop dudi, din Gng 1én trd vé balong da
nhin nhiél bién din thinh nudc néng nude soi, hoi bio hoa i ¢o thé di qua bo qua
nhiét trd thianh hai qud nhi¢t. Lo hoi ghi xich thudmg ding trong pham vi thong s6
va cong sudl thdp hodc trung binh, khoang tir 4 dén 35 174.

o Qud trinkt van hanh cia 1o hoi dot pfaar: Day 12 loai 10 hot diing pho bién
hién nay trong cdc nhit may nhiét dién & nude ta, ¢6 thé dot nhién lieu khi, nhién
licu 1éng phun thinh hat hodc nhién liéu rdn nghién thank bdt min ¢ dudmg kinh
khodng 40 g, Bot nhidn lidu duge gidé cdp mot thol qua voi phun dua vio budng
lira, nhén nhi¢t tr budng 1ira va san phdm chdy, duge séy néng, sily kho, tdch chit
bdc, tao cdc va bit ddu chdy; mat khdc, dudi tic dung cla quat pid, quat khoi,
khong khi duge dua vio ddy dd, chdy kit cde chit bée va ede, tao thanh sin phdm
chdy v tro xI & nhiét do cao. Tro x1 bi chay 16ng, mdt bd phan kél lai véi nhau
thanh hat I6n roi xudng ddy bufng Lira, 6 thé thai ra ngodi dudi dang xi 1dng néu
nht khong 1am ngudi, citng ¢6 thé ¥am ngudi trong phéu tro lanh, dong dic lai roi
thai ra ngodi dudi dang xi khd; nhitg hat tro xi nhd bi dong sén phdm chdy cudn
theo, ngudi din do truyén nhié¢t cho moi chél qua cdc dan ong, dong dic lai trude
khi ra khoi budng lira, 161 theo sin phdm chdy di gua bo khir bui bi téch ra hoac thiéi
ra ngodi qua ong khdi, tuy nhién cling ¢ mot bo phian bdm lai trén cdc bé mat
truyén nhiél hodc 1rén cde dudng Sng din khoi. San phdm chdy khi & trong budng
lira cling ¢6 nhiét do khd cao, khodng 1200 dén 1600°C, qua cdc bé mit truyén
nhi¢t truyén cho maéi chdt, nhigt do gidm xudng dén khodng 120 dén 180°C trude
khi thai ra ngodi. Nudc duge bom qua bd ham nude, duge dot ndng dén xdp xi nhiét
do bio hoad rdi dua vao balong, st di xudng theo dan Gng xudng, tifc 14 nhitng dan
ong nhan nhi¢t it hoic khong nhan nhig¢l, qua Sng gdp dudi roi di 1én theo dan Gng
l&n, 1¢c 1a nhitng dan 6ng duge nhan nhiét nhiéu, vi trong cde dan ong nay nude hic
hoi nhiéu tao thinh hén hop nude va hoi ¢6 khoi lugng riéng nho, o1 lal trd vé
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haldng. G day, hoi duge tich ra, duge dua ra ngoal sl dung hode dua qua bo qua
nhi¢t d¢ tiép tuc dét nong, con phan nude lai G&p tue trd vé ong xudmg cling voi
nude cip, tao thimh vong tudn hodn wr nhicn. Lo hoi dcit than phun thudmg cung cdp
hot nudie chay cde a bin cd thong sG trung binh hode cao, ¢o the 1én dén &p sull
hai b ram Ao, nhict do xdp xi 600°C, cong sudt trung binh hodc 1on, ¢d thé lén
den trén dudi 3000 T

1.3 CAC DAC TINH CO BAN VA PHAN LOAI LO HO!

1.3.1 Cac dic tinh ¢d ban cla o hoi

Thong thudng diing cde dic tinh saw:

1. Sdn lwomg hoi D: 12 lugng hoi sin xudi ra trong mgt don vi then gian, do
bing 114, kg/l hode kgfs. Thudng chad y ba low sin lugng:

- Sdn Degmg hoi dinh pate D, 1 sdn Tuong 160 nhdt ma 10 hot <6 thé 1am vi¢e
Jau dii v6i thone s6 hoi qui dinh, thudng ghi trén nhin hi¢u cha thict bi [6 hat.

- Siin litoneg hot kinh 16 Dy, 1 sin hugng ma 1o hai fam vige vai higu sufit nhigt
cao nhat, thudng bing khoidng 75% dén 0% sin lugng dinh mik.

- Sdn fwong hot cue dai Dy, 13 sin lmmg hoi {6n nhdt cho phép 1O hoi lam

vice tum thdi trong mot thoi gian ngan, vugt sin lugng dinh mike khoang 10 dén
20)%%.

2. Humq ¢ hoi: DS1 VA 10 hoi sdn xuidt hot qua nhict thi bicu thi bang ap suat
vd nhiét do ciia hot sau bd qua nhict. Vai 1o hot st in xudl hoi Ho hod, chi cdn bidu
thi hodc dp suil hode nhigt do cia hal trong balong.

3. Higu sadt cda 1o hoi: Thuomg dung hiCu sudl nhiét, no la 1) 0 gilra phin
nhiét lugng ma moi chdl hap thu duge voi tong nhi¢t lmmg_. cung cip vao. Ngudi ta
con ding hicu sudtl uu,%l 12 1y sO gilta lugng excegl cla hoi sdn xudit ra vor lugng
exeegi cua nhien ligu ¢ap vio.

Ngodi ba chi tieu chinh néi tién, thuimg con ding thém mat s0 chi tieu khic
nhu sau:

4. Nang sudt boc hoi cda bé mdt truyén nhiét d, kginr B, 1 lugng hoi sian
xudt ra trong mot don vi thai gian tng voi mot don vi dicén tich bé mat truyén nhidt,
v cde loai [© hoi cfi chi khodng 12 kginr B, véi cde loi 10 hol mdi ¢6 thé 1&n 16
khoang 22 dcn 45 kginr .

5. Sudt ticu hao kim loai g, kg/T/h, tie khoi Juong Kim loal ding dé ché tao
ttng vén sin lugng hoi 1a 1 777
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6. Nhiét the thé tich ciia budng lita ¢y 1a lugng nhicl 104 ra trong mot don vi
{hovi pian g véi mot don vi the tich cta budng lra, don vi Wini'.

7. Nhiét thé dién tich cita ghi 1o gz 1 nhi¢t Jugng od ra trong mot don vi thai
gian tng voi mgt don vi Jign tich mat ghi 10, don vi Winr.

1.3.2 Phan loai 15 hoi

C6 nhidu cach phan Joai khic nhau, dua theo nhitng dic tinh khic nhau.

1. Dura vio sdn luwong hoi, thudmg chia thinh ba loai:

- 1.0 hoi cong sudt nlid, sin lugng thuong quy udc dudi 20T/

- Lo hoi cong sudt trang binh, thudng qui ude san lugng hoi W 20 dén 75 744
- 1.0 hoi ¢ong sudt 1om, thudng qui ude sin lugng hai trén 75 T/,

2. Dua vao thong sé cda hoi, thuong ¢hia thanh ban loai:

- Lo hoi thong s6 thdp, thuimg qui ude 4p sudl p < 15 bar, nhidt do 1 < 350°C,
thudmg dung 1a hui bdo hoa.

- Lo hoi thong s6 trung binh, thudng qui wde Ap sudt (r 15 dén 60 har, nhigt do
tir 350 dén 450°C.

_ 1.0 hoi théng s6 cao, thudng qui ude 4p sudt trén 60 bar, nhigt do tir 430 dén
540°C.

- L6 hoi théng s6 siéu cao, thudng qui ude Ap sufft trén 140 bar, trong loul nay
6 khi edn chia thinh [ hot dudi hodic trén thong 565 131 han.
‘3. Dua theo ché do chuyén djng ctia nuede trong I hoi, 6 the ¢hia thanh
bon loai:

- Lo hoi doi L tie nfién: O day moi chdt chi chuyén dong doi luu ty nhicn do
su chenh [¢ch vé mat do trong ndt b moi chit ma khong tao thanh duge vong tudn
hoan e nhicn, thudng gdp trong cAc loai 16 huai cong sudf nho.

- 1.0 hoi rudn hoan e ndién: day 13 logi 10 hot thuong gap, nhit L trong pham
vi cong sudl trung binh vi 16n. Khi vin hiinh, moi chit chuyén dong theo vong tuin
hoan, nghia 12 theo mot qui dao khép kin 16 rang, nho sy chénh 1éch mat do trong
noi bd moi chat. Clng chi ¢6 10 hoi dudi 161 han mdi ¢é thé cd tudn hoan ty nhién.

- Lo hoi tdn hoan cudng bize: dudi 1dc dung ciia bom, moi chdt chuyén dong
theo qui dao khép kin, gdp trong 15 hoi ¢6 thong s6 cao. Vi 10 hoi thong 50 810 1
han chi ¢6 thé tudn hoin culing buc.

1.6 hoi d6i e cwdong bree: day 13 1oai 10 hot e luu hodce don luu; trong loul
1o hoi nay, dudi tde dung cua bom, moi chat chi di thing mot chicu, nhin nhigt,
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bicn din thinh hoi dua ra st dung ma khong ¢6 tudn hoan di lai. Nhiéu ngudi x&p
loai niy vaw logi twdn hoan cudng buc.

4. Dua theo edch dit nhién liéu, cling ¢6 thé chia thanh miy joai:

- Lo hoi dét theo ép: nhign liéu ran (than, cbi, bd mia v.v.) duge x&p thinh
I6p trén ghi d¢ d6t. C6 loai ghi <& dink, 6 loai ghi chuyén dong thudng goi 1a ghi
xich, ¢6 loai ghi xich thuan chiéu, ¢6 loai ghi Xich ngure chitu.

- Lo hoi dot phiar: nhién ligu khi, nhién liéu 1éng phun thanh bui,nhién licu rin
nghién thinh bot duce phun vao budng lita, hén hgp véi khong khi va ti¢én hanh céic
giai doan clia qud trinh chdy trong Khong gian budng 1la.

_ 1.6 hoi dot ddc biét, thudng gip hai loai: budng lira x0dy va budng lira tang
501.

Buéng lira xody co thé ddt duge than cdm nguyen khai hoic nghién so bg.
Nhién licu vit khong khf duge dua vao buéng lita hinh tru theo chifu 1iép yén vél
e do cao. Dudi tdc dung coa lue ly tam, xi 1éng v céc hat nhien ligu c6 kich
thude 16n bam st thinh 16p vio tudng 10, 16i dén céc 1dp ¢6 kich thudc nhd hon,
nhimg 16p niay chdy hoan toan theo 1dp, con nhimg hat than nhd cling véi chit bdc
chuyén dong & viing trung tam va chdy trong khong gian. Nh vay ¢6 thé xem trong
budng lira xody vira dat theo 16p vira dst trong khiong gian.

Con trong 1 hoi bubng Iira ting soi (tdng long), nhién liéu rdn nguyén khai
hodc nghién so b sau khi duge dua vao, dudi tac dong clia gid co toc do du cao,
dao dong 1én xudng trong mot khodng khong gian nhdt dinh cla budng lira va ti€n
hanh 141 ca cfc giai dogn cla qud trinh chdy. C6 loai budng lita tdng soi chdy O
nhist do cao, tro chiy thanh xi, ket lai roi Xuong ghi xich r6i thdi ra ngodi nhu 10
hoi & nha may gidy Bii bing; c6 loai chdy & nhiét do thap, khoéng 800°C, khong dé
tro néng chdy ma dé tro co xdt véi nhau va co xdt vl ¢l rgn vio bién thanh bui
min, bay theo sin phim chdy rdi duge thu héi & cic bo khir bui, cdn san phdm chay
vi mot phin 1o bui ral min duge quat khoi dua qua 6ng khai thai ra ngodi, nhu
trudng hop 10 hoi & nha mdy dét Nam dinh.

5. Cdc cich phan loai khde. Ngodi cdc cach ttn con ¢6 mot s6 cdch phan loal
khac nhu:

- Dua theo trang thdi xi théi ra, chia thiinh loai 10 hoi thai xi kho va loai 16 hoi
thai xi long.

- Dua theo dp sudt cha khong khi va san phdm chdy trong budng lira, ¢6 loai
budng Lira dp sudt am, ¢6 loai budng lira 4p sudt duong; trong loal 4p sudt duong ¢
loai 4ot cao 4p, o6 loai dt dudi dp sudt binh thudng.

- Dua theo céch Lap dat, c6 loai 10 hot di dong, ¢6 loai 16 hoi tinh tai.

- Dua theo cong dung, ¢6 loai 1d hoi cép nhiét, ¢6 loai 10 hoi ddng luc.
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- Dua theo didc diém bé mit truyén nhiét, ¢6 loai 1d hoi ong 1&, ¢ loai 1o hoi
ong Hita, 6 logi 10 hot Gng nude; ¢6 1oai 16 hoi ndim, ¢6 loai 1 ho ding.

1.4 NHIEN LIEU VA SAN PHAM CHAY CUA NHIEN LIEU

Nhién li¢u 12 nhitng vat ¢4 thé chiy duge (oxy hod), khi chiy tod ra nhicu
nhi¢t v dnh sing.

Hién nay trén thé gidi, ngudn nhién 11(..Ll chii y€u 1a nhi¢n li¢u hitu co, chiing
¢6 thé & thé rdn nhu cti, g8, than bin, than nau, than d& v.v..., ¢6 thé & thd long nhir
ddu mod, diu xang, ddu maddt v.v..., hoidc thé khi nhu khi lhmn nhién, khi 10 cao,
Khi 16 ede v.ov..

1.4.7 Thanh phin eba nhién liéu

Thudng phén tich nhién liu theo thanh phin hod hoc (thianh phin nguyén t6),
thinh phin cong nghg, doi khi con theo thanh phén vt 1y.

A. Thanh phdn hod hoc (nguyén 16) cda nhién ligu. C6 thé phan tich thanh
nhitng thanh phin chéy duge nhu cacbon (C), hydrd (H), mot phian luu huynh (8),
nito (N) v qui uGe ca 6xy (O) va nhimg thinh phdn khong chay duge nhi tro (A)
vi Am (W).

1. Cdc thanh phan chdy duoc:

- Cacbon Ia thanh phidn chdy chd yf.u cua nhién licu hitu cu, khi chidy cacbon
10d ra khodng 34150 kJ/kg. Tuy theo i hinh thinh ctia nhién ligu, cacbon ¢o thé
chiém tir 50% dén 95%; tu6i hinh thanh cing cao thi thanh phin cachon cang
nhicu, khi chdy toa nhi¢u nhiét nhung hoi khé bt 1ira.

- Hydro 1a thanh phin chdy quan trong, khi chdy tod ra nhidu nhict hon,
khodng 144500 kJ/kg, nghia 13 gifp hon 4 1dn so véi cacbon va Jdé& bit lira. !‘mn;,
thanh phin nhién li¢u hitu co, hydro chiém khodng tir 2% dén 10%, trong dau ty 1&
hydro nhiéu hon trong than.

- Liu huynh thudng ton tai dudi ba dang: dang hitu co, dan: khodng chit 13
hai dang chdy duge v dang thit ba khong chdy duge 13 dang sulfal nhur CaSO,,
MgS0,, FeSO, v.v... s& tao thanh tro xi. Luu huynh trong nhicn ligu khong nhidu,
nhi€u nhat ¢6 thé dén 7 + 8% trong mdt vai loai than nau; trong ddu ¢6 thé o6 dén 3
+ 4%, trong khi thi¢n nhién hdu nhu khong 6. Luu huynh bi x€p vio loai thanh
phiin ¢é hai, tuy rang khi chdy ¢6 tod ra mgt il nhi¢t, biing khodng 1/3 dén 1/3,5 clia
cacbon, nhung tac hai chu y¢u khi dot nhién licu c6 nhidu S 13 kich thich hién
twrgng an mon dién hod cac bé mit truyén nhidt ¢6 nhiét do thdp nhur bo sdy khong
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khi.bo ham nudw v.v..., hon nita con ¢o e hai doi voi mot truong, Khi chdy S sinh
ra SO, vd mat phin SO;, ching lam tang nhi¢t do dong suong cna khan; theo kinh
nghiém hdng ke, khi dot ddu vai he 6 khong Khi thira 1,25 néu div khong ¢6 Tuu
huynh thi nhi¢t do dong suong khong qué S0°C, néu ¢b 15 luu huynh thi ting vel
jon dén Khodng 130°C. sau doé b ting 1% § thi nhiét do dong suong 1dng khodng
4"C. Khi h¢ mat truyén nhigt ticp xuc v Khoi ¢6 nhict do thip hon nhiét 4o dong
suong thr hui nude trong khéi ngung tu lai, k&t hop v SO, o thinh acid sultiuric,
in mon kim loai ril nhanh.

- Nito. Khi dot & dp sudt Khi quyén v phi¢t d¢ khong that cao thi nits khong
chay ma lan vdo trong siin phdm chiy dud dang 1 do: nhung & nhi¢t d¢ va dp sudl
cao, niter chdy duge, 1ao thanh OXyt nitrd anh hudng xdu dén moi trudmg. Trong
nhign lidu hitu co nity chidm khoang 0,5% acn 2,5%.

- Oxy ciing qui ude 1a thinh phin chdy duge, nhung thue ra khong nhung
Khong chiy md con (8n dudi dang &t hop véi hydro va cacbon (chay ngam) lam
pifm bdt ohidt lugng, toa ra khi chay.

2. Nhityg chat khong chay dige: gGm tro va am.

_ Am 13 thinh phdn ¢ hai, khong nhitng khong chdy vi 104 nhi¢t ma con ticu
16 nhict ¢ Lum bdc hdi, lam tang nhi¢t do dong suung cia khoi nhdt 1 khi dot
nhién Jicu c6 nhidu lvu huynh; oy nhién ¢ mot it nude & nhigt do cao ciing ¢ tic
dung lam ting toc do chiy do téc dung Khi hoa bé mit than va tgo thém trung 1am
hoat tinh kich (hich qué (rinh chdy.Trong nhi¢n li¢u Am (6n tai dudi ba dang: do am
hé mat, d¢ am mao din vi do am tinh thi. Thong thudmg qui dinh do dm lam vige
W Ity 3¢ khot Trgng giam di Kkhi sdy ¢ 105°C mu nhién fi¢u can bing v kKhong
Khi o da dm twong do1 60% vii nhi¢t 4o 207C.

_ Tro 13 dng hop nhimg thanh phin khong chdy duge th¢ réin, thudong qui
dinh 13 ty 1¢ phin ¢on lai khi ddt nhién li¢u dn & 800°C hote nhitn licu 1ong &
S00°C.

Tro cling gdm ¢6 tro ngoda va tro trong. Tro ngoai [a nhimg chdt rin khong
chdy duge 1dn vao nhién figu trong qud trinh khai théc, van chuyén va bio quan,
¢on tro trong 13 phén chit ran khong chiy duge cO ngay trong qud trinh hinh thanh
nhi¢n Jicu. Do tro phu thuge vio chimg loui nhien héu, didu kieén Khal thic, van
chuyén va bio quan. Do tro clia diu madut khoang 0,2 d&n 0,3%, cha chi gb
khoang (.5 dén 2,5%, ciia than dd khoang 15 dén 30% hode hon nira.

Tro ¢6 t14c dung xdu: lam gidm nhit luong phéit ra clia nhién li¢u, gay hi¢n
twong bam bin, mid mon cdc bé mat truyén nhigt, cdc dudng gng dn, quat khoi
v.v... Trong cong nghg ddi, ta thudmg quan tam dén nhidt do bién dang, nhiét do
mém va nhi¢t do néng chdy cia tro.

3 Clch bidu thi thanl phdn ciia nhién lin:



Théanh phin clia mot chit ndo dé trong nhien licu Lty s0 giifa khat Tegng cua
rieng chdt d6 vi (ong khol lugng cua nhign ligu khio sat: terc:fnu ding thanh plmn
I viée, thimh phén kho, thanh phin chdy, thinh phidn hira co, vov.. Thi du ta 14 Wy
G ke nhien Héu & didu kien lm vige binh thutag dem phin tich dm}c GC kv cacbon,
Gy kg hydro, Gg kg tuu huynh, G kg tro, Gy, Ay am vove, taed dinh nghiae

Thinh phin lam viée cua cacbon la: C" =G/ G 1005,

clia hydro 13 HY = (G,/G). 100% . {1-1a)
Thanh phin kho ctta cacbon li: Cr = |G G - G 100% (1-1bk)
Thanh phin chiy cta cacbon [ C = (GAG - Gy, - G 100% {1-1c)

Khi cin thiét, ¢é thé tinh chuvén d6i gitra cde thinh phin bing cich uhin thém
cic hé 0 cho o bang 1-1.

Bdng 1-1. He o tinh chuvin doi cde loai thanh phdn nhicn fidu.

l Thih phin cin fim
Thimh phin Qi it i i T , - _ —
‘ Thinh phin lam vige | Thinh phis kho | Thinh phin chay
Thimah phin lam vige ‘ 1 ‘ 100 L00 - Wy TUD LD - W - A
Thimh phin kho o - W00 1 | 100410 - A
Thinh phin chiy | (100 - W' AT | 000 - ANIDD R

Thi du 1-1. Liy 2 by miu than dang Iim vige, phin tich duwee 900 4 C. 60 ¢ H. 124y ¢ Q20 0 N,
60 ¢ § trong dé ¢6 20 ¢ § sunfat, S8U g AL con tui 13 dm.

Hiy xie dinh thanh phin 1am vige et clic nguyen 160 v cdie Joad thimh phan cua cuchon.
Gidgi: Thanh phin lam vige clia e nguyén 10 fan luat Fe

C" = (G JG). 100% = (Y0U20000. 100% = 45%;

H" = { G fG) 100% = (60720007, 100% = 3%,

O = ¢ G/GY TU0% = (120720001 100% = 6%

= (GG U0% = ({60 - 2002000 100% = 20

Al =10, G 100% = [(580 + R2000 ol = 30%,

NP = (GG 0% = (20720000, PODTE = §f

W2 100 - (Ch HY = 0N+ §5 e N+ AR = L0 - (45 - A+ 0 42 13

= 13%.

Ciw loaj thimd phan eda cachon: tiinh ph:"u'. kho cda cachon ¢d the linh theo.

= |GG - Gyl 100G = 52°

._.-
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hoae:
€= O [LOOALO0 - W) = 52%.
Thanh phin chdy cia € €6 thé tinh theo:
o LG U - Gy - Gy = 80235
hode tinh e

€% = O IO0/CLO0 - WY - AT | = 80,3%,

Ngodi ra, doi khi dé 1ign vige dénh pid tac hai cia mot s¢ thanh phin nhién
lidu 461 vai 10 hot, ngudi ta con ding thanh phin qui dan nhu 4§ e gui din, 4o am
gui diin v.v.. Do tro qui dan 13 d6 tro Gmg vai 1000 &/ nhi¢t clia nhién ligu, tinh
theo cong thire:

A = [000(AMQM), kg 10°ET hotic 9/1000 kJTkg (1-2a)
Tuong (v, ta co do am qui din cGa nhién li¢u duge tinh theo cong thie:
W = TO00CW™/Q™), kg 10%kJ hode %/1000 k/ikg {1-21)

Trong cdc cong thie trén Q) 1a nhiét tri thip cha nhién lign lam vide.

B. Thanh phdn cong nghé ciia nhién li¢u:

Dimg vé gée do str dung nhicn ficu thuong ding thém thinh phin cong nght,
trong d6 thiinh phin chay duge gom ¢4 chift bae vi oo,

| Chdt boe Vi i khoi lugng mat di khi nung nong nhién licu trong diu kign
khong ¢6 khong khi & nhi¢t do 800°C trong 7 phir, phin con [ai 12 c6e va to. Nhue
vity chit boc 1 nhimg chdt khi (hodt ra Khi nhicn licu bi phin huy nhi¢t trong moi
trudmg khong o axy, thinh phiin cha yéu clia né Ja hydrod, cacbua hydro (C,H.),
COwvwv..

Nhién licu cang non chét bdc cang nhicu: trong 08 chilt boc chidm khodng
859, bat diu thodt ra 0 nhiét dg khoang 160°C; trong than bun chiém khoiang 70%,
bit din thodt ra & khoang 100 dén 110°C; trong than nau chiém khodng 40 dén
60%. bit ddu thofit ra & khodng 130 dén 170°C; trong than da chidm khoang 10 dén
A5, bit ddu thodt ra & khoiing 170 dén 300°C; trong antraxil chigm khodng 2 d¢n
9% va bit diu thodt ra & khoang 400°C.

Nhin chung, nhién liéu o6 cing nhiCu chat boe, cing d& bét lla, chdy 6n dinh
v ngon lra dii. Nhicn ligu ¢6 chit bac tren 25% rit d& chdy, dudi 179% kho chdy.
& nude ta, phin 16n nhién lieu 13 antraxit, nira antraxit vithan gdy, chal boe rdt thip
nén rit khé chdy, do vy dot chdy ¢6 hicu qua than & nude ta 1 van d¢ riit ding
guan tam nghicn ciu.
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2. Coe: 11 phin chy duge con lai sau Kkhi cho thodt hét chédi boe. Coc cb the ¢
Jdang thiéu K&t cimg va xOp; A6 13 ce 1o Ta tir cde logi than chia chdt boe khong
qua it (khong dudi 17%) cing khong qud nhicu (khong teen 42 din 459). Neu than
chita chit boe qua i hoac qua nhicéu thi ¢6c cha ching Khong thigu k&t ma e dang

hot, mém, khong dimng duk cho edc 10 Tuyén kKim. Phin 16n than nuve 12 thude loai
ndy.

. Ghi chi:

| Giita thanh phin hod hye va thanh phin cong nghd ¢o thé tinh doi 1an nhau
theo cac cong Lhie kinh nghi¢m:

€= = 93 3(V9/4,55), dimg vii [VAV+CO)] = 8% aén 30% (1-3a)
H¢ = (V¥/16.7) + 3.2, ding vi [VAV+O)] = 8% dén 40% (1-3b)
OF = (V¥/8) + 2.2, ding viii [VAV+O)} = 8% dén 30% (1-30)
S = (VE/60), ding véi [V/(V+C)] = 8% dén 50% (1-3d)
N = (V/50) + 1,1 (1-3¢)

2. V& mot s6 nhién ligu rin ¢6 thé ding thanh phén vat 1y (cdu tao) dé bidu
thi, thi du nhu v b mia ¢ thé phan thanh: xd () chiém khoing 46 dén 535,
trung binh ¢o (e 18y bang 50%; chit hoa tan (D) chi¢m khoidng 2 dén 4%p, trong D
con ¢ thé chia thinh dudmg (d) va cau béan (b); do dm (W) chicm khodng 45 dén
50%, 1y trung binh 1a 48%. Nhu vay 12 ¢ thé viét:

W Y d¥ 4 b = W Y+ DY = 100% (1-4)

1. Vi nhién ligu khi cling ¢6 thé ding thanh phan cdu 1ao (vat ly) tirc la céc
chat khi thanh phdn nhwr CO, H, CH, (métan), C;H, (&tan), C,H, (propan), C.H,,
(Butan), C,H, (Ctylen), C,H, (propylen) v.v..,]a nhitng chét khi chay dugc vii nhimg
chit khi khong chdy duge nhu CO,, Oy Ny, S0, v.v... Ciing ¢6 1hé tinh déi v
thanh phén hod hye theo céc cong thitc sau:

¢ =0.54[CO + CH, + CO,+ m(C,H)/ ot (d + 2)/ 10001, % (1-5a)

HY = [0,09H, + 0,18CH, + 0,045m(C,H) / Iy + (d + a)/1000], % (1-5b)

(3

OF = (07150 + 1,44C0, + 1,4280,) / Lya + (d + 2)/1000), % (1-5¢)
NP = §251N,/ (o + (d + 2)/1000], % (1-5d)
W= 0.1d / v + (d +a )/ 1000), % (1-5¢)
AP=0, 10/ | Yo + (G +a)/1000 J, % (1-5g)

g day: CO, CHy, COy, C,H,, v.v. 13 thanh phdn thé tich cua cdc chit khi thiinh
phin, tinh theo %;
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d - d6 chita hoi cha cac chit khi, g/n’'te kkhe,
a - nong do bui trong cic chét Khi, gin’te kkha;
v~ Khoi lugng riéng cla khi kho chdy duge, tinh theo biéu thifc:

Yoo = [(1,25C0 + 0,09H, + 0,716CH, + 1,342C,H, + 1,967C,H, + 2,593C,H,, +
1,251C,H)/100] + [(1,877CH, + 2,503C,H, + 1,52H.S + 1,4280, + 1,25IN+
1,964C0, + 2,85850.)/100], kg/m'tc (1-6a)

Néu c6 k€ dén dd dm va tro bui,khdi lugng riéng cha khi d6t phai tinh theo:

Pe = Yoo + (d + 2 )/1000, kg/m'rc (1-6b)

1.4.2 Nhiét tri

Nhi¢t tr1 (nang sudt tod nhiét) cGa nhién liéu 13 nhiét lugng tod ra khi dot
chdy hoan toan 1 kg hoidc | ni'te nhién li¢u,don vi thutng ding 1a kf/kg hoic
kItnr'te. Nhigt tri cta nhién licu c6 thé x4c dinh tryc tiép bing thue nghiém trén
nhiét lugng k& hode dung céce cong thice kinh nghiém theo cdc thanh phédn clia nhién
ligu.

C6 nhidu loai nhiét tri: tuy thude vao cdch dot chdy nhién ligu, thudng ding ba
loai: nhiét tri bom nhiét lugng k&, nhiét (ri cao va nhiét tri thip; tuy theo miu nhién
liéu chon lam thi nghiém, ta thudng diing ba loai: nhigt tri lam viéc, nhigt tri kho va
nhiét tri chdy. Trong cdc bai tinh thong thuding ding nhiét tri thip lam vigc Q" ic
13 nhi¢t lugng tod ra khi dot chdy hoan todn 1 &g hodc 1 »’'tc miu nhién licu & didu
kién Iam viéc binh thudng ma H,OQ trong sin phim chdy & dang hoi; néu H,Q @
dang nude ngung ta duge nhiét tri cao 1am vige Q.".

Khi 1am thi nghiém, ¢6 thé do tryc ti€p nhi¢t tri cao bom nhiét lugng k& Q.°,
e 1a nhiét lugng thu duoe khi dét chay hodn toan 1 kg nhién liéu trong bom nhiét
lugng ké. O day phan tng chdy tién hanh dudi didu kién gidu Oxy, 4p sudt va nhigt
d0 cao trong bom nhi¢t luong k& d€ trong nude nén cd 6xy va nitd ciing chdy thanh
SO,va NO, r6i két hop véi H,O ngumg tu, tao thanh acid sulfuric va acid nitric Ja
nhimg phén g tod nhiét. Tir nhiét tri cao bom nhiél lugng k€ ¢6 thé tinh ra céc
nhiét tri khdc nhu sau:

QS = Qr- 945 - aQ.", kiike (1-7a)
Qf= Q. - 225H° , kJrkg (1-7b)
QM= QF[(100 - A® - W™Y1001, kJ/kg (1-7¢)

trong dé:

04 §° 14 nhiét lugng tod ra khi chdy S va tao ra acid sulfuric;



Q)" 1a nhigt lugng toa ra khi N, chdy va tao thanh acid nitric, trong dé alahe
56 thue nghiém, bing 0,001 vGi antraxit va than gdy, bing 0,0015 vdi than da
va dd dau.

Nhiét tri ciing c6 thé tinh theo cée cong thitc thuc nghiém khéc nhau, thuong
diing cong thik cla Mend@lecp khi bict duge céc thanh phan hod hoc:

Q" = Q.- 25(9H" + W™, kfikg (1-8a)
Q. = Q100 - A - WHY100), kiTky (1-8b)
QF = 340C + 1250H + 110(S" - 09, k/kg (1-8¢)

D&t véi bi mia ¢6 thé tinh theo cong thic thue nghiém trén co s& biét thanh
phdn cdu tao:

Q" = 46 - 39,55d + 41b - 25W — 350, kcallkg (1-9a)
hoac gan ding:
QY = 4226 - 48,50W", keallkg (1-90)
P6i véi ddu madut ¢6 thé ding cong thuc thue nghiém sau:
Q, = Q.- 50,45H, keallkg (1-10a)
Q. = 12400 - 2100d°, keallkg (1-10b)

trong dé: H =26 - 15d, 1a thinh phin hydro trong dau, %, d 1a ty trong clia ddu O
60°F (xdp xi 15,5°C), bing khoang 0,8152 dén 1.0283.

DGt v6i nhién ligu khi, 6 thé tinh theo nhit (i clia cde chét khi thanh phin.
Nhigt tri kho cua nhién liéu khi ¢6 thé tinh theo cong thire:

QF =0,01(Qee.CO + Qua-Ha + Qs HaS + Qonpin. Cata), KJini'te (1-11)
trong dé:
CO, H,, H.S, C,H, 12 thanh phin thé tich cac chat khi , %;

Qcor Orios Qrizss Qeoa 12 01 tri khO ciia chc chat khi thanh phdn, ¢ thé 14y
theo s6 licu thue nghiém sau: Q.= 10800 ; Qo™ 12150; Quus= 23400; Qe =
35800; Qeans= 63800; Qe = 91400; Qrarno= 118800; Qeans = 59300; Qe =
860005 Qeung= 116000 Hint'te.

1.4.3 Phan loai nhién ligu
C6 nhidu céch phan loai tuy theo ticu chuéin lua chon, Dya theo trang thai ton

tai, ¢6 thé chia thanh nhién liéu rin, nhién licu 16ng va nhién li¢u khi. Dua theo
c4ch hinh thanh, ¢6 nhién ligu thicn nhién nhu than dé, diu m6, khi thien nhién
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v.v... vit nhién liéu chd bién nhu than coe, than hoa, dau madut, khi 10 ga viv.. Ta
s¢ khao sat mot s nhien liéu thudng gidp:

[. Cli, @6 vt phu phim nong lam sin: diy 13 loal nhién 1i¢u hitu co tré nhil.
Cii g8 kho 6 thanh phin khd 6n dinh, dai (hé biang: C bing khodng 50%, H° bing
khadng 0%, (O bing khodng 43%, N bang khodng 0,5 dén 1%, A* biing khuing
0,5 d&n 2% chilt bde V* bing khoidng 85%. Con do am thay doi khid nhicu, ¢l kho
¢6 W khodng 20 dén 30%, cii twoi khodang 50%, ¢o khi 1én (61 60 dén 70% . Cic
loai phién licu nay ¢d nhiéu chal bde nén dé chdy nhung nhiét i khong cao,
thutmg hay ding d¢ nhém 18, nhiét 1 kho QF khodng 19000 A//kg, nhiét tri (hip
Q" khong qud 12000 &J7ky, trie mot vid load dic bigt nhu filao ¢6 30 am thip hon
khoang 5 d&n 10% so vdi g thong thudng, nén nhiét tri cfing cao hon, Q ¢6 thé
dut dén 13000 Litkg.

Bi mia thuong dung lun nhién i¢u cho chinh ban than nha may duong, khong
¢hi dt d¢ cung ¢dp ning Iugng cho wan nhit may ma nhiéu khi con ¢ thira. Thinh
phdn ciia bd mia ciing khd on dinh, C° kKhoing 44 dén 499, liy trung binh bing
47%; H* khodng 6 dén 7,4%, 13y (rung binh bing 6,5%; OF khodng 41,8 dén 48%,
lidy trung binh bing 44%; A" khoing | d&n 2,7%, ldy rung binh bing 2,5%; d¢ am
W"khoing 45 dén 50%, 1dy trung binh bing 48%.

B3 mia cling dé chdy, {1t tro, nhung vi khai lugng riéng nhé, nén chit bang
khoiing 240 kgini', chit d6ng khoing 200 kgim®, d¢ i khoiang 120 ke/m’ nén rit dé
bay theo khéi, bdm ban cac bé mit truyén nhigt v kho tach ra biing cdc bo khir bui
cu khi thong thuong, gay 6 nhiém moi truong. B3 mia kho ¢6 nhiét tri QF khodng
4250 kcaltkg, v&i b mia tuoi thi tuy thude vio do am, i thé tnh theo cong thie:

Q"= 4220 - 48,50W" | keullkg (1-12)

2. Than bin: 1a dang ban diu ¢ha thire vat chuyén hod thinh than d4, <6 d¢ am
rdl lom, W" dao dong trong khoang 30 dén 90%;, chill béc cao, V¢ bing khoing
709, tro khong nhidu, khodng 7 dén 15%, d¢ chdy nhung nhidt tr cling khang cao,
Q" khodng 8500 dén 12000 ks/kg. Than bun duge x&€p vao loai nhién licu dia
phuung, ¢ nui con ding lam phén bdn.

3. Than nau: 1a dang tiép theo cla than ban, ¢de die tinh dao dong trong pham
vi rong: do am W' khodng 1t 18 d¢n 60%, do tro A™ khoing tir 10 dén 50%, c¢hit
boc V¥ khoing 30 dén 55%. Than niau dé chdy nhung thinh phin cacbon it nén
nhiét tr] van chua cao, QN bing khodng 12000 d&n 16000 &fikg, thuimyg vin duge
x€p vio loat nhi¢n Ligu dia phuong.

4. Than dd: 12 loal than ¢é tudi hinh thimh tuong d61 cao, cde dic tinh cling
dao dong trong pham vi kha rong, chil boc thay d6i 1r 2 dén 55%, ¢6 thé chia
thanh may loar sau:

- Than ¢6 ngon 1ira dii vdi chit boe V© trén 42%, d¢ chdy, cho ngon lira din va
xanh;
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- Than khi (pas) ¢d chilt boe VO 35 dén 42%;

- Than md (luyén coe) ¢o chat boe Ve uir 18 dén 269, chiy ¢6 ngon lita sdng via
ngfin, thudng ding dé layén cde cho nganh luyén kim;

- Than gdy, ¢ chit boe V¢ dudi 17%, khé chdy, ngon llra ngdn va ving, cdc
khong thiéu kél.

- Than antraxit (nhicu tde gid x&p thinh mat loai ricng ngoai than &), ¢ ol
hinh thanh cao nhat, chilt bae rat it, V¢ chi khoing 2 dén 9%, thanh phin cacbon riit
cao, C ed e 1w 95 dén 98%, khi chdy cho ngen lira xanh nhat, khong o8 khéi nén
con goi 1 than khong kKhoi. Tuy thinh phin C cao nhung H {t nén nhict g Khong
cao hang than m& ma nhi¢t dd bit Ida lal cao nén rat kho d6t chay. Day 1a loal than
<& rdt nhido & nude ta.

5. Diu madut: 13 sdn pham chiém khodng 40% khoi {ugng khi ché bién diu
mo, thanh phan C* tir 80 dén 85%, H" tlr 8 dén 10%, nhiét tri Q" Khodng tir 39000
dcn 40000 Lfikg. Trong cong nghd dol, ta thudmg chi y ba lowd nhiét do cha diu:
nhi¢t do chdp 1ira, nhi¢t do bit 1ta vd nhi¢t do (u chdy. Nhict do chap Hra cha didu
madut thong thutmg bing khodng 60 dén 110°C, day 1 nhi¢t d0 61 thi€u mi hai
ddu (rén bé mat ¢6 thé bt chdy rdi it ngay nhwr tia chdp, khi gia nhiét ddu phii
chon thdp hon nhi¢t do chdp Iira khong it hon 4°C; nhung loai ddu c6 nhiét 4o chap
lira cac lai kho chdy, thudng i1 ding loai diu ¢6 nhi¢t do chep 1ira trén 140°C.

Nhi¢t d¢ hit la thudmg i6n hon nhigt 36 chap lra khodng 10 dén 30°C, day 1a
nhidt 4§ (6 thicu mi khi 0 pdn Ira ddu ¢ the GEp e chiy.

Nhi¢t do tr chdy cta ddu madut bing khoing 530 dén 580°C, 1a nhict do (0]
thi¢u ma diu ¢6 thé 1w bde chdy mi khong cdn ¢6 1ira. Nhi¢t do trong budng lira
phai dim bdo khong thip hon nhi¢t do nly, néu khong Ilra 2 bi tit.

Trong cong nght van chuyén diu, con phii chd ¥ dén nhi¢t do r chay, tic 1a
nhi¢t d6 thdp nhal ma diu do 16ng dé 6 thé tr chly duge. Tuy theo loai ddu nhiét
do tr chdy bing khodng (r -30 dén 17,5°C. Phai cdch nhigt hoac gia nhiét dé dam
bio nhiét dd coa diu ludn 1Gn hon nhidt do nay.

Khi dong dém phdi chid ¥ dén su co dan vé nhi¢t cha ddu, do vay thudng tinh
qui doi v¢ dicu kién nhigt do chuan (¢ Nhat chon 15°C, & M§ chon 60°F, xdp xi
15,5°C") theo céc eong thife sau:

7 = 7+ 0,00066( -1,) (1-13a)
hode: V, = k.V, (1-13b)
lrong dd:

0,00066 1a hé s0 hi¢u chinh vé Ly trong va k la h¢ s6 hi¢u chinh vé thé tich ¢o

th¢ 1dy theo ¢ong thife kKinh nghi¢m sau:
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vaiy =1 +0,996 ¢6 k = 1,000 - 0,00063(t - 15) v6i = 15 + 50°C
k =0,9779 - 0,0006(t - 50) vdi t = 50 + 100°C
vdi y = 0,965 + 0,851 ¢6 k = 1,000 - 0,0007(t - 15) véi t = 15 + 50°C
va k=0,9754 - 0,00067(t - 50) véi t = 50 = 100°C.

v 1a ty trong e 14 ty 1€ gitra khai lugng rieng cha dédu va cla nude nguyén chit
o didu kien chuin. & Nhat chon ddu & 15°C va nude & 4°C, & M§¥ chon ddu va nudc
déu & 60°F.

N&i chung, ddu 14 loai nhién licu quy, d& bét 1ira, dé chdy, nhiét tri cao, chay
c6 ngon llra di va kha ning bifc xa Idn, it tro (khong qud 0,1%) nén sach, luy nhién
phdi chi ¥ phong chay né.

0. Khi d6i: gém ¢ khi thién nhién vi khi ché bién (nhan tao). Trong khi thién
nhién chu yéu la métan (CH,), ¢6 thé chiém dén 95%, nhiét tri Q" khodng 35000
&J/n’'tc. Thinh phdn khi ché bién khic nhau nhidu. Khi Id cde chita khodng 58%
H;, 22% CH,, nhigt ui Q" khodng 16000 &J/ni’te. Khi 15 cac chi y¢u 1a CO, chiém
Khoing 28%, nhi¢t tri Q" khodng 4000 &//atc. Khi 1o gaz. chifa khodng 27% CO,
13% H,, nhi¢t tri khodng 5000 &J/nr'tc. Khi d61 13 loai nthien liéu ¢4 nhiéu wu diém:
dé van chuyén, dé dat, dé diéu chinh qua trinh chdy, rt il tro nén sach, khong mai
mon, it bim bédn v.v..

1.4.4 Cdc phan Ung chay, Iugng khdng khi cin thiét va san pham chay

Chéy 1 qud trinh phén g hod hoc dién ra gitta cic thanh phin chdy duoc c6
trong nhién li¢u véi Oxy, 104 ra nhiéu nhi¢t va 4nh sfng. Trong phong thf nghiem ¢6
thé ding 6xy nguyén chat, nhung trong thue t&€ san xudt thuong ldy oxy trong
khong khi. Mudn chdy duge nhi¢t dé ciia nhién licu con phai dat d&n mot gi4 tri t6i
thidu ndo do: clii, gd khodng 300°C, than hoa 360°C, than bin 225°C, than nau
300°C, than dé 300 dén 350°C, antraxit tir 650 dén 700°C, Jddu 1ad 580°C, H,
khodng 600°C, CO khodng 650°C, CH, khoang 650 dén 700°C v.v... Nhién ligu sau
khi chéy s& tao thanh san phdm chy.

Ta cln viet duge cdc phan ng chdy dé 1am co s3 tinh todn luong khong khi
cin thict va lugng sin phdm chéy sinh ra doi vai ting thanh phan chdy ciing nhu
timg loai nhién liéu.

A. Déi vii nhién ligu rdn va long:
1. Cdc phan img chdy: Trong nhién ligu rén va 10ng, nhitng thanh phin chdy
duge g6m 6 cacbon, hydrd va vu huynh. Phin ting chay cia chiing nhur sau:

a. Phdn iing chdy ciia cachon: Cachon chdy hodn toan theo phin tng:
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C+0, - CO, + Q. (1-14a)

Khi chdy khong hoin oan:

C+0,50, - CO + Q, (1-14h)
CO hinh thanh ¢6 thé chdy tiép thew phin Ung : _
CO +0,50, - CO, + Qe (1-14¢)

Nhigét lugng tod ra ¢é quan he¢: Qc=Qu+ Qa.
b. Phdn img chdv ctia hydré: Hydr6 chdy theo phan tng sau:

H; + 0,50, 5 H,0 + Q, (1-15)
. Phdn itng chdy cia line Jagyniz: Lau huynh chdy theo phén tmg sau:

S+ 0,5 S0, +Q, (1-16)

2. Lutong khong khi cén thiét:

Tir cdc phan g chdy trén, ta ¢ thé tinh duge luong 6xy, tir dé suy ra tinh
duge khéng khi cén thist,

DGi véi cacbon, khi viét phin Ung chdy:
C+0, > CO,
¢ nghia li;
Vanol C+ 1 kol O, — 1 kot CO,
hodc 12k¢ C+ 324k O, — 44 kg CO,
hoac 12kg C +22,4 0t O, — 22,4 wisc CO,

Chi y 1 the tich cacbon ciing nhv céc chat khdc & thé rin va léng 12 rft nho so
vGi thé kht, ¢6 thé bd qua khong cén tinh dén, con d6i véi 14t ca cdc chit khi & diéu
kién tiéu chuan (p = 760 numtlg, t = 0°C) thi thé tich cia mot kol déu bing 22,4

L)
ni'te,

Tir phan (g trén ta thdy, dé dst lkg Ccin 32: 12 = 2,67 kg hoac 22,4 : 12 =
1,866 nr'tc Oxy.

Theo cich suy luan tuong ty, ta thay: dé dét chdy 1 kg H, cdn 16 : 2 = 8 kg
hodic 11,21 2= 5,6 m’1c oxy va dé dat chdy 1 kg S cdn 1 kg Chotc 0,7 ni'tc OXy.

Nhu vay, d8 dst chdy 1 kg nhién liéu 6 thanh phin 1a C*, H", S¥ nghia 1a phii
dét chdy (C*7100) kg C, (H"/100) kg H.. (S/100) kg S thi céin [(C*/100).1.866 +.
(H"/100).5,6 + (8/100).0,7] ni'tc OxXy ma trong 1 kg nhién ligu di 6 sdn (O"/100)
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kg hoiic (O"/100).(22,4/32) = 0,7(Q"/100) ni'ic, nén lugng oxy cin dua vio d& ddt
chiy | Ag phién licu I

VY= 1LROG(CH/100) + 5,6(H "/100) + 0,7(S7100) - 6,7(0"100), ar'sc

Trong khong khi oxy chiém 21% theo thé tich, nén lugng Khong khi vita do &€
dot chay hoidn (odn 1 &g nhi¢n li¢u 15:

Vi, = V(100721

= 0,0889(C" + 03755y + 0,265H" - 0,03330", mr'telkgnt (-1n
Ciing ¢6 nhitag cong thire kinh nghi¢m d@ tinh, nhu:

V= a(QM + WYL000, nr'relkgnt (1-1%a)

trong d¢6 a I he 33 x4c dinh theo kinh nghiém, véi than va ddu bing 1,07 dén 1,10;
véi da ddu v nhién licu Khi bing 1,15 dén 1,20.

bDai v diu,ed thé dung cong thic kinh nghi¢m cia Rosin:
V%= O8(Q 1000 ) + 2, m'telkgnl (1-18bh)

V% gol 1d lugng khong Khi 1§ thuyct, nghia Ly vai gia thict tat ¢d kKhong khi
déu duge tham gia phin dng va vita du dé chdy hoan toan. Nhung trong thue (&, vi
nhiéu Iy do khdc nhau, ludn ¢é mét bd phian khéng kbi khong tiép xic duge van céc
thinh phiin chdy nén lugng khong khi thuc 1& V. khdc vét lugng khong khi 1y
thuyét, thudmg 13 nhi¢u hon nén ty s& V,/V",, goi [a h¢ s8 khong khi thira, (hucmg
ky hi¢u biing u.

¢ s6 khong khi thira thudng duge chon theo kinh nghiém: dot nhicén li¢u long
v khi 1y khoiing 1,05 dén 1,10; dot than phun Fdy tir 1,15 dén 1,25; trén ghi xich,
dat than don 13y khodng 1,3; dot than cam tdy kKhodng 1,5; trén ghi thu cong 1dy
khoang 1,4 d&n 1,5. Vi khong khi ¢6 thé 1ot vao hé théng nén he 6 khong Khi thira
¢ (he thay doi trén dudng dan khai.

3. Thanti phén, thé tich va entanpi ciia sdn phéim chiy.

a, Thanh phdn cria sdn phdm chdy: Khi nhién Iiéu chdy hoan toan véi lugng
khong khi vita du (tde 1a a = 1), trong sdn phim chdy bao gém cdc thanh phin sau:
CO, do chay C, SO. do chdy S : H,0 mot phin do chdy hydro, do 4m cla nhi¢n
ligu b hot, mdt phin do hoi nude ¢6 trong kKhong khi, doi khi con do ding hoi
nude dé phun nhién licu vio budng dat vad N, mdt phan do khong khi mang vao,
mot phin do ¢6 s@n trong nhién ligu.

Khi chdy hoiin toan vdi hé s& khong khi thita 16n hon 1 thi con ¢6 oxy do
khong khi thita mang, vio. Néu chdy khong hoan toln ¢dn ¢6 CO va mét it chit khi
khong chdy hét nhue Hy, CHy, C, H,, v.v..

b, Thé tich ciia sdn phan chdy:
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b.1. Khi chity hoiin toin véi a = 1
e Vi
Suy it cac phan (ing chiy & tien, ta thiy Khi ddt chiy hoiin tan 1 &g C cho 44

12 = 3,0 kghodc 22,4 1 12 = 1,800 pi'te CO, va khi doL chiy hodn toan kg nhi¢n
licu ¢6 thinh phdn C*, cho mot thé tich khi CO, bang:

Ve = 1,866(C/100), m'telkgnl
Khi chdy thinh phin S cho mot the tich:
Vi = 0,7(SY100), ni'telkgn!

Vi CO, vit SO, ¢6 nhitng die tinh vé& nhict gidng nhau, lai kho tach ra khi phian
1ich khoi nén trong tinh todn thutmg ghép iim mat, ding k¥ hicu 1a RO, do vay
khi dot chdy hodn wan 1 kg ntucn Léu a duge thé tich khi RO, bang:

Vi = Vo + Vioy = 1,866(C/100) + 0,7(S"/100)
= 0.01866(C™ + 0,375 S%), nr'retkgni (1-19a)
Vi
Thanh phin Na: do khong khi mang vio bing 0,79V, do ¢6 sin trong nhién
licu bing (N"/100) kg hodc (N "/100).(22,4/28) = 0.008NY ni're. Nhir vay thé tich
khi N, trong sin phim chdy bing:
Vi = 0,79V, + 0,008N ™, m'tclkgnt (1-19b)
* Voo
Thi tich H.0, do chiy (H*/100) kg H. duge (H"/100).(22,4/2) = 0,112H"
wr'tethkgnt, do d0 dm bdc hoi duge: (W"/100).(22,4/18) = 0,0124W" ni'relfkgnd, do
hoi nude ding & phun nhién ligu, i 1 kg nhicn liéu cdn G, kg hoi nude thi duge G,
(22,4/18) = 1,24G, nftetkgnt, cdn do khong Khi dm vGi do chita hoi d 1dy bing 10
gikg mang vaw duge: (VA p (P e 1000) = 0.0161V° ni'iclkgnl. Tom Lai thé
tich hoi nudc ¢6 trong san phim chay la:
V2= 0,112H Y+ 0,0124W " + 1,24G + 0,0161V°, , ni'tclkgnl (1-19¢)
Nhur viy, khi chdy hoan todn 1 kg nhicn lién véi o = 1, duge {hé tich sin pham
chdy bing:
V= VYt Vit Vi » artethgnl {1-200)
Néu khong tinh dén phén hoi nude, ta duge Khéi kho vdi the tich:
Ve = Vi + Vi w'telkgnl {(1-20b) -

b.2. Khi chdy hoin tobn vdi o > 1. S0 v&i khi chdy hodn toina = 1, ta thiy ¢6
su khde nhat nhir sau:
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- Thé tich RO, khong thay déi, vi do thianh phdn C va § trong nhién ligu quyét
dinh, nén Ve, = VURm;

- C6 thém thanh phén khi O, do khong khi thita mang vao ¢6 thé tich bing:
Vo, = 0,21 - DV, nr'tctkenl (1-21a)
- N, tang thém do khong khf thira mang vio, bang:
AV = 0,79 -DV %, m'rcikent (1-21b)
- H.,O ciing tang thém do ¢6 khong khi thira mang vac:
AV o = 0,016 (a - DV, nt'telkgnt {1-22)
Nhur vay, khi chay hoan toan véi a>1, ta duge thé tich san phim chdy:
V. = VO 4 Vot AV + Voy + Voot AV g, mt'tclkgnl  (1-23a)
= Ve + (@ -DVO+ Vi, n'telkgnl (1-23b)
= Vo + Voo, i'tctkgnl (1-23¢)

trong d6: V.12 thé tich khéi kho, Vg 12 thé tich hoi nude trong khoi va V 1a thé
tich khoi dm.

b.3. Khi chdy khong hoan toan. Chdy khong hoan toan <6 thé do khong ¢ di
khong khi (o < 1) hoiic do khong khi khong ¢é diéu ki¢n ti¢p xdc duge vdi nhien
lieu, ké ca khi « > 1. Liic d6 trong khéi cdn ¢6 ca nhimg chét khi chdy duge, nhidu
nhit 13 CO, ¢t thé ¢6 ¢d H ,, CH ,. Thinh phin thé tich cta sén phim chdy lic d6
la

RO, + O, + N;+ H,O + CO + H,+ CH, + ... = 100%.

c. Xic dinh hé s8 khong khi v qua théndh phan ciiu sdn phdm chdy: Khi van
hanh 13 hoi, cén phan tich duge thanh phin cla sin phim chdy dé lam co s& ddnh
gid hi¢u qué cha qué trinh chdy v xdc dinh h¢ s6 khong khi thira.

C6 thé diing céc thiét bi phan tich khéi dya theo nhimg nguyén tic vat 1y nhu
cdt, dién hodic 1 v.v..., nhung trong sidn xuft thudng diing thiét bi phan tich khai dua
theo nguyén tic hod hoc, nghia 12 dua trén tinh hdp thy chon loc clia mgt s6 hod
chdl ddi v6i céc thanh phén cla sdn phdm chdy.

Khi dd x4c dinh duge thinh phin cla sin phdm chdy, ta ¢6 thé x4c dinh he s§
khong khi thira. Tir dinh nghia, ta cé:

@ = Vo V% = Vi (Vi - AV) = YL 1- (AV/V,)] (1-24a)
trong dé, thé tich khong khi thue (& V, ¢ thé tinh gin ding theo thé tich nita c§
trong sin phim chay, tic 13 bd qua lugng nito ¢6 rdt it trong nhién ligu:

Vi Vo (100/79) = Vi, (No/79) (1-24b)
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Con thé tich khong khi thita AV ¢0 thé tinh theo thanh phén thé tich ciia OXy,
ta cd:

AV = Vo,,(100721) = V(O /21 (1-24¢)
trong cdc cong thie udn, N, v O, 1a thanh phén thé tich cua nita va oxy trong khoi
kho, tinh theo:

N; = (Vo Vi) 100%

va 0. = (Voo Vi) 100%.
Thay vao ta duge:
S S (1-24d)
LAV 90
Vi 21N,

Khi chdy hoan toan, 1a ¢
RO, + N, + O, = 100%
nén N, = 100 - (RO, + O %.

Thay vio ta duge:
1
- 1-24
w0 (5
217100 ~ (RO, +O,)

Khi chdy khong hoin toan:

RO, + No+ 0+ CO+ Hat CH, + ... = 100%
ta co:

N,=100 - (RO, + 0,+ CO + H+ CH,+ ..)

Chii ¢ 13 lugng Oxy thira thie sy bing lugng OXy c6 trong khoi trit bot phin
oxy déng ra phu ddt hét cée chét khi con trong khai nhu CO, H, CH, va theo phan
(g chay suy ra lugng OXy d6 bing 0,5CO + 0,5H; + CH, + ... Do vay khi khong
chay hoin 10in, ta c0: '

o= ______________—-——l——-———-———____'—' (1-25a)
79 O, —(0,5CO+0,5H,; + CH, +...)

7217100 - (RO, + O, + H, +CH, +CO+...)

D&i voi nhién licu rn va 10ng, thanh phan khi khong chdy hét chi yéu 1a CO,
cdc thanh phin khdc it khong déng k&, nén ¢6 the viét gan ding:
— (1-25b)
79 0, - 0,5C0

" 317100~ (RO, + 0, + CO)
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Tl ¢de cong thite 1rén, ¢ the tinh durge o khi phin tich duge ede thinh phin
trong khdi, nhung d¢ thuan tién khi theo doi vin hinh, ta ¢o 1thé iép tue it 2on
hon.

Tir thanh phin khéi kho, qua mot @ bude bidn dai, tinh duere:

21 -RO.(1+f) -0, 21 -PROL (RO, +0O,)

CO == = , G (1-26)
0,605 + 3 0,605 + 3

O day [3 - he s6 dac unh nhién licu, chi phu thude vao thanh phin, doi vai
nhicn lidu rin v 10ng cé:
O,
H, - "
p=237— 8 (1-272)
C" +(,3758"

boi vai nhien licu khi:

H,, - 0,162(0™ - 0,202N")
B=2,37 o 0375 (1-27b)

hode

O0IN, ~0,79v"
B=0,212 N> =( Kb

(1-27¢)

RO,
Vi nhién licu rin va 1ong B 13 mot s6 duong tuong d6i nhé, vt mhicn liéu khi
B thay d6i wong déi nhidu, véi khi thicn nhien =07+ 0,8; khi 10 gaz bing p =
0,04 + 06,006; Khi 10 cao B ¢4 thé 13 am.
Khi chéy hoin toan véi a > |, trong san phim chiay khong ¢6 CO, nén:

- (), :
RO, = gl——— (1-28a)

1+p

Khi chdy hoan toin véi a = 1 thi tugng Oxy trong khong khi khong con nén ta
ducie RO, Ta [6n nhat, ta ¢6:

RO = 21 (1-28h)
- 1+pB
Thay gid tri cia Oy vil RO, vao (1-25b) 1a durgre:
l RO
2 = = (1-291)

o= =
RO, (t+f) RO,



hode thay (1-284) viu (1-28b) durge:

0,=212"" vig=—"—0 (1-29b)

Vdi b3 mia, thanh phdn 6n dinh, khong c6 Iua huynh, ¢6 (hé tinh theo bicu
thire:
19,55
o= 222 43,0126 (1-29¢)
CO

Thi du v CO, = 17%, tinh ra a =1,16; v3 CO, = 12, tinh ra o = 1,64

Nhr vay, khi do duge RO, 1 ¢6 the tinh duge o theo cong thie hode dd thi
{hinh 1-2a) vi RO,™* ¢hi phu thude viio dac tinh nhicn Jicu, ¢o the (foh trude dii véi
mdi loat nhicn Hcu .

Con khi bidt duge O, thi ciing thuan 191, ¢ the tinh ngay duge o theo cong
thite hode dé thi (hinh 1-2b)

d. Entanpi ctha sdn phdam chdy va khong ki, Cae qud tinh truyén nhict trong
1o hoi «&u tich hanh trong diéu ki¢n gin nhu dang 4p nén lueng nhict trao doi bing
lugng thay doi enlanpt cOa chiing. Entanpi clia sin phim chiy do dét 1 &g (hoae ]
mr'tey nhién licu:

Ie=Z1 = [V + (@ - W%, &Jikgnl {1-3t)
trong dd:
I 13 entanpi ctia khéi khi dot chdy hodn todn | ke nhicn licu véi o = 1:
Uy = e+ IV + 10,
= V%o Clkor + Vo Clixy + VO 0l C s » K kgt (1-31)
Iy, 1a entanpi ¢ia Khong khi khi dt chiy hodn oan véi o = 1:
Iy :V(]L};(Cp'l)kk {(1-32)
o] day Coaons ConnCrinnor G - 0hi¢t dung the tich ding dp trung binh wrong
pham vi nhidt do e 0 = 1'C.

Truomg hop dt nhién 1iéu nhidu o (AY > 1,5) v tro buy Liddu, ¢dn tinh thém
entanpi cla (e

A"
=a,.——C .t, Kiitkeu!
[m b l(){) t N

trong dé
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A" 1a thanh phdn 1am viéc cla tro;
a, 1a ty ¢ tro bay theo khéi;

C; laphi¢t dung riéng cha tro cho trong bing.

20
78 g %%
76 5
14 s
72
5
4
3
2 {
4 7
; V. N
10 11 12 13 14 15 16 16 11 12 13 14 15 16
HE 53 khong khi thiag o< e 56 ;?/;o'}?g i thia o
Hinh 1-2a. Quan h& cla RO, véi Hinh 1-2b. Quan h¢ cda O, véi a

Nhicu khi ngudi ta tinh entanpi twong g véi cic nhiét do tr 100°C dén
khodng 2000°C i 1ap thanh bing hoac dé thi tién cho viée st dung.
B. Déi voi nhién liéu khi,

Phuong phdp tinh todn twong tu nhu véi nhien li¢u rén nhung & day, the tich
nhitg chét chdy duge & thé khi tinh theo n7'te, cu thé 1a:

Phén dmg chdy H,:
H, + 1/20, > H,0+Q,
tie la:
224 pr'te Hy + 22,472 ni’tc O, — 22,4 n'te H,0
nghia 1a dé dot chdy 1 #ite H, cén 0,5 nr'te 0, va sau phan dng thu duge | wi'te

H,0 & thé hoi.
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Phan tng chay CO:
CO + 1/20, - CO,

6 nghia 1a dé dét chdy | m'tc CO cén 0,5 7't O, va sau phan img thu duge 1 e
CO:!Q

Phéan tng chdy S:
S+0,— SO,
suy ra khi dét chdy 1 #'zc S cdn |m'te O, thu duge 1 #’tc SO,
Phan @ng chdy H,S:
H,S + 3/20, — SO, + H,O
suy ra khi dot chay 1 m'tc H.S ¢én 1,5 #7'tc O, thu dugc 1 nrte SO, va 1 nd'te H,0.
Phan tng chdy CH,:
CH, + 20, — CO, + 2H,0
suy ra khi dot chdy 1 prite CH, cdn 2 wr'te O, thu duge 1 nitte CO, va 2 n'te HO.
Phin (mg chay cacbua hydro:

C.H, + (m + %)02 — mCO, + %Hz()

suy ra khi dit chdy | #'te C H, can (m + %) ni‘te O, thu duge m #r'zte CO, va

n
2
m'te H-O.

Ciing suy luan tuong tu nhu phin tx¢n, ta tim duge thé tich khong khi 1y thuyet
(chdy hoan todn véi a = 1) ¢é dét chdy 1 »r'te nhién ligu khi:

VO, = 0,0476[0,5CO + 0,5H, + 2CH, + 1,5H,5
+ T+ %)C,,,Hn -0,] , niftcint'te (1-33)
Thé tich cdc thanh phdn clia san phdm chay 17 thuyct:

V%o = 0,01(CO, + CO + 2CH, + H,S + XmC H,}, meinrie (1-33a)

mt

Vo, =0,79V% + 0,0INY  mmr'teint'tc (1-33b)
VO = 0,01(H, + 2CH, + H.S + z% C,H,)

+0,012d, + 00161V, nr'tclnr'te (1-33¢)
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trong do:
CO., CO, CH,, H.S, C, H,, H,, N, - think phin thé tich cdc chit khi do trong
nhi¢u Léu khi, %;
d, - d6 chia hoi trong nhién licu khi, einr'ie
Trong thuc 1€, lugng khong Khi can thi¢l Vi, = V' @ c6 the chon L 1,05 -
b.15. vi luong sin pham chdy thye t& so véi ki dét hoan toan vé1 ¢ =1¢0 thém:
AV + Vi = (- DV
lugng hot nude ¢6 thém:
AV o = 00161 a - DV

con Vo Khoéng thay doi.

Thi dy 1-2 Cho mot loai than ¢ thinh phén O = 45 %39 HY = 3.13%, N* = 0859, O% =
SR04 S = 005% W= 109, A = 34105 Thar uinhe

1. Nhiét tri eia than Q"
2. Thé 1ich khong khi ¢t thict 08 dor chiy | kg nhien ligu vita = Tyiiu =14,
3, T tich vl ertanpi caa xdn phim chidy o 1000°C khi dot 1 &g nhicn Hizu.
ST
1. Nhigt tri ctia nhicn lica tinh theo cong thire kinh nghi¢m e Mendeleep:

Q" = Q" — 28(YH, + W', Riky

00— A - W

I
@=L 100

Q5= 340C + 1250HF + TTHE - o)
trong do:

P00 100
= = A5 B3 e =20
(K — AY W™ 100 = 341 -10

HY = 5.6%; % =09%: (07 =10%
(QF =34082 + 125050 + | 10,008 - 107 = 33879 Ly
QF = 18938 — 35093, 13+ 1U) = 17984 &fiky
2. Thé tich khong khi can thiét dd dst chay holin toan 1 kg nhicnlicu votu = 1:
\-""KK = (0889(C" + 90,3758 + (1h265H" - 0.03330"
= BOSEY(49.8 + 037505 + 0265313 - 0.01333.5.59 = 4,73 wi'reikend

Vi = | 4, lugng kheng khi ciin thict Vi, = 144,73 = 6,622 niteikynd

3. The tich sin pham ehdy vé e =1 V' = Vi + V' o+ Vi

[¥F]
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VO, . = 00LR66(CT + 0,3755") = G.U1866(45.8 + 0.375.0.5) = 0.859 ar'tcibant
VO = 079V + 0008NY = 0,79.4.73 + 0.008.0.85 = 3.75 niterkgnd
VO, = 0L 1THY + 0,0124W" + 0,0161V %,
2111203 + 0012410 + 00161473 = 0,548 wrlierkynl
vor g = Lo tich khér kho bang:
VO, s = Vi + Vi = 0,859 + 3,75 = 4,61 m'tefkgnl
v 18ng thé Lich khoi bang:
Vi =460 + 0548 = 5,16 mr'terkgn!
Vil o= L trong khot oo thém:
AV + Vo = (@ -1V
=(1,4 - 134,73 = 1 892 wr'rclkgnd
L AV, = 001610 - 13V = 0.030 m'tcrkgn
Téng hé tich khéi Lic d6 bang:
V= 516 + 1,892 + 0.030 = 7082 m'tetkgnl
Entanp cla san phiin chdy & 1000°C:
Khi =1 ucén
1% = Viaal Clloz + Voxal Gyl + Vol Glino
= (1859.2203.5 + 3.75.1391,7 + 0,548.1722.90 = RO36 Klikgnl
Khi ¢ =1.4 cir
I = 1%+ - D% = 1% oDV G

= 8056 + (1.4 - 1).4,735.1408 7 = 10721 kitkgn}

1.5 CAN BANG NHIET VA HIEU SUAT CUA THIET B| SINH HOI

1.5.1 Phuong trinh can b3ng nhiét, nhiét lugng cé ich va sudit tiéu hao
nhiénligu
1. Phuong trink cdn bdng nhigt:

Khi d6t chdy 1 kg (hogc 1 »7'tc) nhién liéu, nhiét tod ra trong 19 hoi duge cin
bing theo phuong trinh:

de = Q]. + QJ, + Q] + Q_; + Q5 + Q(, kjfkg”l’ (1-34;1)

hode vidt theo phin tram, bang cdch chia cd 2 v& cho Q.

Lk
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100% =q, + q, + Qs + Qu+ g5 + g, (1-34b)
& day Q,, 1a nhiét luong cap cho 16 hai khi dét | kg nhiénliéu, c6 thé tinh theo:

Qu=Q" + L+ Ty + Q, - Qc, Kltkenl (1-35)
trong da:
* Q" - nhiét tri thdp ciza nhién li¢u 1am viéc, kfkg;

e [, - nhiét viit 1§ cla nhién li¢u tinh theo L=Caty » kJ7kg; trong d6 C,; 1a nhiét
dung riéng trung binh clia nhién licu & nhi¢t do nhién Léut,, .

Vi nhién ligu rén va léng c6:

) _le v
C,= CKD,EO———A- 4,184 W
106 100

C*,1 12 nhiét dung riéng trung binh cta nhién liéu khd, véi antraxit va than
gdy c6 thé 1dy bing 0,92; v6i than dé 1dy bing 1,08; véi than nau 14y bing
1,13 kJkg.db.

Vi madut:
C*,0 =1,74 + 0,0025¢, kitke.do
Vi nhién lieu khi ¢6 (hé tinh:
G =0,0(C,.CO + Cona-Ha+ Cooa. CH + L) |, ki tend

Thong thudng 1, ridt nhd, chi cdn tinh khi nhién liéu duge sdy néng trude
khi dua vio 10,

, kitkg

* L, - luong nhigt do khong khi duge say néng bing ngudn nhiét ngodi:
Lgm = a,u.vou[(cpt)m - (gt)m], kilkg ) (1-36)

@'k - h¢ s6 khong khi thiva & ddu vao bo sdy khong khi, bing h¢ sG khéng khi
thira trong budng lira trir di he s6 khong khi lot vao b$ sdly khong khi va budng
lira. :

* Q, - lugng nhiét do hoi ding dé phun nhi¢n licu vio, ¢6 the tinh:
Q, = G,(i, - 2500), ki/kg (1-37)

G; - khéi lugng hoi ding d€ phun 1 kg nhién licu hoac 1 #it ddu, ¢6 thé 14y theo
kinh nghi¢m, thudng cén khoang 0,2 + 0,5 kghai/tir ddu;

1, - entanpi ctia hot diing dé phun nhién liéu;

2500 L2 entanpi cha hoi nuée trong khéi.



« Q, - nhiét luong cin ding dé phan huy mudi cachonat khi dot d4 ddu, c6 thé
tinh theo cong thic:

A
Q, = 4060k ——=-, kilkg
o Y
trong do:
Ao - ham hrong mudi cacbonat trong da dau;

k 13 he s6 phan huy musi cacbonat, khi a6t téng 14y bang 0,7, ki dai
phun 1dy bing 1;

4060 13 nhiét lugng cdn hi€t dé phan huy 1 kg mudi cacbonat.

Trong phdn 1én trudmg hop thudmg gdp, 6 tné 14y gin ddng Qg ¥ Q" , Vi cic
thanh phén khéc, hotc khong ¢d, hode 14t nhod so véi Q. nén ¢6 thé khong cdn tinh
dén.

Q, - nhigt lugng cd ich, tic 12 phén nhiét da truyén cho moi chi.
Q, + Q, - c4c loai 6n thit nhiét, xdc dinh bang thuc nghi¢m.

2. Nhiét luong c6 ich, hiéu sudt nhiét va sudt tiéu hao nhién liéu:

- Niiét heong ¢é ich Q, ¢6 thé tinh theo:
Q = %ZD.AL (1-38)

B- suft tiéu hao nhién lidu, tic Ja lugng nhién liéu da d6t trong 1 gio, kgl h;

D, - san lugng moi chdl da sdn Xudt ra trong 1 gio, c6 thé 1a nube néng, nuGe
s6i, hoi bio hoa kho, hoi qué nhigt, hoi qud nhi¢t trung gian, con ké ca lugng
nude x4 10 (tinh khi ty 1¢ x4 10 vugt qué 2% sén lugng), kg/h;

Al, - lugng ting entanpi clia moi chél khi nude ciip bicn thanh moi chit:
Ai1= (.1: - i‘uc) * U"!kg

trong do i, 12 entanpi cua moi chat va i, 1a entanpi cha nudc cAp, ¢ thé ira
bang theo 4p sudt va nhigt do.

- Hi¢u sudt nhiét cud 10 hoi 1a 1y 1¢ gifra nhi¢t o6 fch véi nhiét dua vao:
Q

dy

100% = q,% (1-39)

e

6 thé 1inh theo can bing thudn:



D A,
= ;_'i_]()o%

™ (1-39&1)
Uy
hoic can bang nguge:
M= 100 - (g + Q3+ + ds +40), % (1-39b)

Tinh theo cong thie trén duge hiéu sudt tho, néu trir bt phin ning lugng dung
cho ban than 1hiét bi sinh hoi ta duge higu suat tinh.
Tir cdc cong thie trén, ta ¢6 thé tinh duge st tién hao nhién liéu:
3 DAl
B=%2=—— kgl (1-41))
v
n,Q
Ta thdy sudt tiéu hao nhién ligu 1y 1¢ nghich véi hiéu sudt, nhu vay tdng hi¢u
sudt, hotc giam tdn thit nhigt s& tict ki¢m nhien ligu.
Thi efye £-3. Trong mot gidy 18 hoi sn xull ra 400 kg hoi biio hod khé va 100 fir nudc soi G dp
Sudt § har tit nuce cip 20°C, ding het 100 kg nhidn Lidu <6 nhigt tri 162458 kfiky
a. Tinh higu sudt nhigt cba 1o hoi.
b. Néu cho bi€t g, = 33%. q, = 3%, q, =12% thi g5 bing bao atueu?

¢. Neu dimg o hui d& d€ siin xudt 500 kg hot bao hod Kho i ¢4n bao nhiéu kg logi nhicn ligu
wrén?

Gidi:
S DA
= 100%

v
1

ay Hiéu sudt nhigt cla 1o hoi @ n, =

Biél &p sudt cha nude va ho trong 10 hot bang 8 bar, (I bang hoi nue tw co:
i, = 84,5 Likg:
i = 720 kiikgs
i = 2769 kiikg:

thay vao 1 duge:

400(2769 - 84,5) + 10(720 — B4.5 .
n, = 20062769 - 83.9) + TN Y 100% = 70%
100.1624%

b, Tacd gy = 100-M,- G- Q;- 9, = 100 -T70 13 -3 - 12 =2%

. S DA, _ 50012769 ~ 84.5)
T ona 0,7.16248

[V

=118 kg



1,5.2 Cac loai t&n that nhiét

1. Tén thdt nhiét do chay khong hodn toan vé co hoc (Q,, .

Diy la ton that do sau khi chdy con s6t lai mot s6 chil rin chdy duge, duoe
hidu thi bing Q,, kJtkgnl hoic qs = (Qu/Qu). 100%. DAL nhién li¢u khi, g, coi nhu
bang 0, d6t nhién li¢u 16ng vin ¢6 g, vi lde d6 ¢6 cdc cacbua hydré ning phan huy
thanh cacbon i do dudi dang md héng nhu‘n;z nhé dudi 0,5% nén ciing khong dang
quan tam; nhung khi dot nhién li¢u rin thi g, kha 16n, cdn im bi¢n phap giam
xuong nhdl 1 khi dét trén ghi,

Phin chil rdn chdy duge con s6t lai thuomg do 3 nguyén nhan: bay theo Khoi,
lan vao trong tro X3 v lot qua ghi; ¢6 thé tinh theo:

Q=Q. "+ Q"+ Q,, Kikgnl (1-41a)
Trong d6 phén t6n thit do bay theo khoi:
K, G,
° , ke dtkend 1-42a)
Q= 100 Q b & (
phén lan vao tro xi:
K, G,
L= ‘s hdtkgnt 1-42b
Q=008 § {-42b)
vt philn lot qua ghi:
K G
1 | 1 <
o= —— O, kdikend 1-42¢
Q 100 B Q5 5 ( )

trong do:

G,. G,, G, - kh6i lugng chat rdn gém cd phin chdy duge va tro xi bay theo
khdi, thai tro X1 vi ot qua ghi trong 1 gio, ke/lr;

B la lugng nhién liéu diing trong | gic, kgih;

Kis K, K -ty 1& phin chdy duge trong chl rén bay theo Khéi, thai tro xi vi Jot
qua ghi, % ; thudng xdc dinh bang thue nghiém, dét kict, do luong tro xi c¢dn lui réi
tinh theo cdc cong thic:

K,= 100 - A,
K,= 100 - A,
K,= 100 - A,

vii A, AL, A1ty 12 tro xi trong chdt rdn bay theo khéi, Jdn vio tro xi hoiac
lot qua ghi, %;
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Q.S, Q.F, Q° - nhiét tr chdy clia chdt chdy duge trong tro xi, ching xdp xi
bing nhau, thutmg 14y bing 32600 //kg.

Nhur vay:

32600
Q4 =

K, K K
Gy + —>G, + —G), kJ/kgnl 1-41b
B 100> 100 % " 100 00 H (1-410)
Co thé tinh theo cdch khéc: phin chdy khong dugc trong chét rdn thai ra chinh
bing t8ng lugng tro Xi cba nhién lidu cdp vao 19, tic la:
100 - 100 - 100 - o
K, G, + K K A

LG, + LG, = 2B, kg/h (1-43a)
100 100 100 100

Iv

Chia c4 hai v& cho 2
100

B dugc: a,+a,+a=1 (1-43b)

trong do a,, a,, a, 1a ty 1& tro bay, 1an vao tro xi hodc 1ot qua ghi:

100-K, A"
a, = G B)].100% 1-44a
» = 1 N v/ 100 )] o ( )
100 K A"
a, = X G, B)).100% 1-44b
[ 00 )/(]00 )] b { )
IOO—KI Alv -
= (—L G/ B)].100% 1-44¢
a = [{ 100 1)(100 )] o (1-44¢)
Thay vao (1-42a, b, ¢) dugc:
K A"
P =g, ——0 ¢, kJikgnl (1-45a)
Le=2150-K, 100 2008
K Alv
=a———— c, kFikgnd (1-45b)
& 100-K, 100 2 $
K Al\f
= Ay — °, kJikgnl 1-45¢)
Qe=agap K 100 21 e (
Cudi cling, duge:
32600 ,100- A, 100- A 100 - A,
= G+ — LG, + ——LG), kfikgnl  (1-41c)
Q=305 " T 00 HE
hodc:



K K Iv
Q, = 32600](a, b +a, Ky + a L] A , kitkgnl  (1-41d)
100-K, 100-K, 100 - K, 100

Tri s6 ay, a,, 2 phu thudc vio loai nhién ligu va cach dat, theo kinh nghi¢m:
dot than phun thai xi kho: a,=0,9; a,=0,1
dét than phun thai xi 1ong: a,= 0,3 + 0,4; a,= 0,6 + 0,7;
dot ghi: a,=0,2; (a,+ a) =0,8.

Q.. q, phu thu¢c vao rdt nhiéu y&u 16 nhu: tinh chdt cha nhién lidu, phuong
phép dot, cdu tao clia bubng lra va cdch van hanh v.v...

Kich thude hat nhién ligu ¢ dnh hudng rat 16n; dot phun cdn hat min dé chay
ki¢t vio trong; dét ghi cdn kich thudce tuong déi 16n va dong déu dé giam bdt lot va
bay. Nhién li¢u c6 nhi¢u chit béc va cbc thitu két dé chdy ma gidm duge q.; néu
nhigt do néng chay cla tro xi thdp, cdc 1ai khong thigu két, xi chdy 16ng boc 14y
than c¢6 thé lam ting q,. Cdch d6t ciing ¢6 anh hudng 16n: d6t phun bay nhiéu,
nhung néi chung q, nho; dot ghi lot nhiéu va ciing ¢6 thé bay nhiéu, nhat 13 khi d6t
than cdm, g, ddng k€, cdn duge nghién citu khic phuc. Ding ghi ¢6 khe hd nhd thi
khong di khang khi, diing khe hd 16n thi dé bi lot. Budng lira kich thude nho, nhigt
do cao, d& chiy kigt, nhung néu qué nho, thdi gian hat than luu lai trong buéng Iira
qué ngin chua kip chdy hét di bay ra ngoai; budng 1ira kich thuée 16n qua, tuy thii
gian luu lai dai nhung nhiét d6 khong di cao, vin ¢6 thé lam ting q,. He s6 khong
khi thita ciing ¢6 anh hudng, « nhd khong di 6xy d€ chdy ki¢t, nhung néu o 1én
qué, nhigt do budng kita thdp, t6c d¢ hat than 1dn, c6 thé lam tang q,.

Thi da 1-4. Trong m6t ca van hanh dét het 23400 kg than d4 c6 Q= 21352 Llikg, do tro A™ =
18,43%, can phin chit rin lot qua ghi duge 237 kg, thai theo tro xi duce 4020 kg phin tich thanh
phin tro duge A, = 67,1%, A, = 88,75%, A= 79,3%. Tinh q..

Gidi:
Ta ca:
Q= & ] Q—I‘:.IOO%;
Q. Q
32600 K K K
trong do Q= 21352 kithg vaQ, = —2 G, + =G, + —= G, kitkgnl
£d5Q g vaQ, B (100 »* Too 100 i 8
25400
B= T =3175 kgfh

K,= 100 - A, = 100 - 67,1= 32,9%;
K,= 100 - A, = 100 - 88,75 - 11,25%;
K,= 100 - A, = 100 - 79,3 = 20,7%
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4020
G, = —‘&— =505 ky'h

237

G = m = 50,5 kgil,

€, Unth theo can bing tro:

BA" (G A, +G,A)
Ah

Gy =

31751845 — (502,588 % + 29,625.79,3)
= - =175 klh
B,

Thay vio ta dugc:

o 32(){){)(32,9 .\ 125 e, 207 5y 625y = 1235 Kikgud
= —_— . . o | P —_— . LN P = 1230 KAy
+T 375 0100 00 T o0 ' s
Vi
1235
Ge = Qf = —— .100% = 5,78%.
QF 21352

2. Tén thit nhiét do chdy khong hoan toan vé hod hoc Qs . Qs

Pay la phin ton thil do con sét lai trong khéi mot so chit khi chay duge nhu
CO, H,, CH, v.v... ; dugc biéu thi bing Q;, kf/kgn! hodc q, = (Q4/Q,.)- 100%.

q, khong 18n, dét than phun khong qui 0,5%; dot theo 16p 16n hon mot it, bang
khoing | + 4% vi thi€u 6xy o phia trén vit ¢6 phan (ng hoan nguyén sinh ra CO;
dét nhién liéu 1ong va khi khodng 1 + 3%; trong dé det nhien licu khi ¢d 1én hon do
trong uhién liéu khi thudng co nhing chit khé chdy nhu CH, ¢6 nhiéu trong khi
thién nhién vi N., CO, trong Khi nhan tao. C6 thé tinh duge Qy vi q; tren ¢ 8O xie
dinh thanh phan va thé tich cta khéi:

Q. = Vi [ 126.C0O + 108.H, + 358.CH, +

+ Qe CHI - 1%6) kJikant (1-462)

o diy: Vi, 12 thé tich khoi kho khi dot 1 Ag (hoic | w'te) nhién licu;
CO,H,, CH,v.v... - thanh phan thé tich cdc chit khi trong khéi, %;

12600; 10800; 35800, Qe V-V - nhict tri clia cic thinh phin khi chiy
dugc ¢d trong Khoi.

Khi déit nhien liéu rin va 1dng, chit khi chdy dugc con st lai trong khdi chu
y&u 12 CO, nén ¢6 thé tinh gin ding Q; theo biéu thic:
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Qs = Vi 126.CON.(1 - 1(1—140) o fttkgnl (1-46b)

Vi, + Ve C" +03758"
Thay V.= ————— = — - —————vilo, la Juyic
RO, +CO 0,54(RO. +CO)

_233(CM+ 03758M)CO 100 — g

. 3 kSikgnd (1-46c¢
’ RO, T €O 100 ' )
Ciing ¢i thé dang ¢ong thire kinh nghi¢m sau:
q=3,2.0.CO, % (1-46d)

trong d6 COQ i thanh phin thé tich cla oxyt cachon, % viv @ 1a h¢ s3 khong khi
thira.

(s, g5 phu thude vao kha nhicu yéu 16 nhu: hé s¢ khong khi thita, nhién Lign va
phuong thire hdn hgp nhién licu, hinh dang, kich thude buong lira v nhiét do trong
budng lira.

Hé 56 khong Khi thita o d 16n, dU oxy dé chiy kiéL, g5 gidm, nhung néu @ qua
[én 1am gidm nhi¢t do budng lia thi g, lai ting 1én.

N¢u phuong phiip dua khong khi viio budng 1ira ¢é thé xdo trn che chit khi,
tao didu ki¢n 1i€p xdc t6t véi oxy thi nhién liéu d& ding ch&y hodn toan va g, pidm.

Nhién licu rin, d&t phun, g; nhd vi CO sinh ra it hon, lai d€ tiép xdc vdi Oxy
nén dé chdy kiér; cdn khi dot theo tdng kho trénh khoi phin dog hoidn nguyén tao
thimh CO vit hign wgng thidu oxy & (ién 1Gp nhién Licu nén 0n thiil q; [On hon.

Nhi¢t do trong budng lira thdp lam (ang s, thi du khi van hinh & phu i thip,
nhit 14 doi vai budng I 16n, xung quanh ¢d bd mit ticp xde v& nude thi g; 16n,
tuy nhién néu kich thude budng lira qud bé thi phiét do budng hra ¢d cao hon,
nhimg thdi gian huu lai trong budng lira qué ngéin, chua kip chdy hét da phai thdi ra
thi ¢ling lam ting ;.

Thi da 1.5, 10 ngluém dét vdi mdt 16 hai dege thiinh phin nbidn ligu: O = S55%, 1" =
372%; O = 10.38%: NP = 0.98%., S = 0.99%, AY = 18,43%, W¥ = 100, QF = 21353 kirkg: q, =
5,785 phan tich khéi duge thanh phin hé tich RO, = 11 4%, 0,= 8 3%,

1y xic dinh tdn that do chdy khong hoan loan vé hod hoc Q. ...

Ciiar

233C* 4+ 0,3758"300 100 -q,
Q= . RWHNT
; RO, +CO X0

trong do:
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21 - RO, - (RO, +0,)

CO=
0,605 +
v _ 1 Iv
mi p=237 .H__(.)ﬁg_

C" +0,3758"
Thuy cde gid tri di cho vio ta dugc;

,372-0126.1038

B=23 =0.102
535,5+0,375.0,99
vii
21-0,0102.11,4 - (11,4 + 8-
co = 2A14-Al4+83) 0.
0,605 + 0.102
L _ 233(55,5 + 0375.0.99)0,184 100 ~ 587
Q = 2555 % 2910184 = 194,826 kiiky
11.4+0184 100
Con
26
4y = %—.100%: 194’83 100% = 0,9%

3. Tén that nhiét do khéi thdi mang ra ngodi Q,, q,. Day 12 phin nhiét luong
do khéi thai ra ¢6 nhiét d6 cao mang ra ngodi, cé thé tinh theo :

Qs = Iy - L)1 - —q4—), klkgni (1-47a)
100
vi
Qs = F 100% (1-47b)
dv

Ly, - entanpi cia khéi thai, tinh nhu phin trén, tie la:
Lo=T%+ (ot - D%, +1

tro

ty, - hé s6 khong khi thira trong khéi thai ra ngoai, con cic entanpi 1%, 1%, 1,
phai tinh theo nhiét d6 khéi thai.

L - entanpi cla khong khi lanh dira viio 1d hoi, kJikgnl.

Phan tich, ta thiy hai yéu t§ anh huong dén Q,, q, 12 nhiét do va hé s6 khong
Khi thira coa khéi thai.

Hg 56 khong khi thira cang 16n thi Q,, ¢, cang 16n, the nhung o nhé qud, anh
huong dén qud trinh chdy, lam tang tén thit q, vi q,, nén ta phai chon « sac cho
10ng tn that (¢, + q; + q,) dat gid tri nhd nhat,
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Theo kinh nghiém, khi
46t nhién licu khi va long, c6
thé chon h¢ s& khong khi thita
cudi budng lia o = 1,05 =
1,15; khi ddt nhién liéu rin
trong hudng lra phun chon &
= 1,15 + 1,25, ddt trong
budng lta ghi o = 1,3 + 1,5,
cing cin chi y khong aé
khong khf lot vac doc theo
dudmg Khoi.

NhLiét do khéi that ¢o anh

hudng d rét d¢n Qs, G- Kinh - | |
nghiém van hanh cling nhu 4| ] !

tinh todn cho thdy, ci tang ] | |_
nhigt do khoi thai len khodng ‘1 | l|

12 + 16°C thi g, ting khodng
1%. Nhi vay dimg vé mit
hiéu sudt, cling wc 12 iee <
kiem nhicn licu, nhigt do

Khi thai cang thip cang 1dt, 2

niume didu d6 kéo theo nhimg #9772 Seet3 24 45 018
khé khan khdc nhu tdn them H¢ 53 khing kbl Thda X
nhidu kim loai vi phai thém Hinh 1-3. Chen o t8i uu

bé mit truyén nhigt véi do

chénh nhiét do nho, dic bi¢t nguy hiém 1a dé gdy nén hién ugng an mon dién ho4
& céc bé mat truyén nhiét phin cudi he thong 10, nhdi 1a khi ddt nhién liéu ¢ nhidu
luu huynh v6i d¢ m cao hoge thanh phan H, 16n. Khi dot nhién liéu Khong c6 luu
huynh thi nhi¢t do dong suong ciia khoi khong qua 50°C, nhung n€u nhién ligu v
1% Tuu huynh thi nhiét 4o dong suong lang d¢n khodng 130°C, ¢t them 1% luu
huynh thi tang thém khodng 10°C. R rang 1a khi d6t nhién li¢u c6 luu huynh thi
hoi nudc trong kKhéi ngumg tu, lai gap SO, khi luu huynh chéy, s€ tac ra acid
sulfuric, an mon cdc bé mat kim loai. Do vy, trén cg sO phan tich so sanh vé kinh
(& va ky thuat, thudng chon nhiét d¢ khéi thai khoang 110 + 150°C cho 10 hoi 16n
VA 1t 200 = 300°C cho 10 hdi nho, tuong ing tén thit ¢ biing khoang 4 + 8%; doi
khi v&i mot s6 miu 10 hal cong sust nho phai chip nhan nhigt a6 khoi thii tren
300°C, tdn thit ¢, ¢6 thé 1en dén 15 + 20%.

Ciing cdin luu ¥ 13, qua thifi gian van hanh, do bam 1o x} va cdu céin s lam
nhiét & tang, nhigt 4o khéi thii tang va ton thit g, (ang.
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Khi tinh 1odn so bo, ¢6 thé ding cong thite kinh nghiém d€ x4¢ dinh nhiét do
khai thii t. nhue sau:

- vdi 1O hai ong 1ra:
D(l i
-1, = 10,08 = _ 54 5°C (1-480)
H
- vdi 10 boi 6ng nude dat ndm:

D
t, -1, = 6,65 T{“— +5'C (1-48b)

- v&i 10 hoi Ong nude dat ding:
D(..\ 13~ 4
1, -, = 6,05 o 45°C (1-48¢)

O day:

D, - sén lugng dinh midc cta 10 hoi, kg/ly

H - dién tich bé mat truyén nhict, #:';

t, - nhi¢t do iinh todn cha moi chit, véi 10 hoi bang nhi¢t do bio hod cia nude
g dp sudt o hoi, vai 10 nude nong §, = }_1%_13-.1_ trong da t;, 1a nhiét do nude
funh clp vao va t,, 12 nhigt do nude nong lay ra.

Ta thay D/H cang 1ém, thi t, cang l6n, . cang 16n, nghia 1a tiét kiém duge kim
loai 1am bé mat truyén nhiél thi ting ton thit g, gidm hidu sudt, e 1a ton nhién
Lidu.

4. Tén thadt do tod nhiét ra moi truong xung quanh Qs, gs

Trong qué trinh vén hanh, nhict d¢ bé mat cha he théng thict bi 16 hoi déu cao
hon nhiét do clia moi trudng xung quanh, nén luén ludn cd nhigt toa tir céc bé mat
dEn moi trudmg tao thanh 6n thit Qs, kltken! va g5, %.

g5 khong [6n, chi bing khodng 0,5 + 3,5% nhung gia tr tuy¢t ddi cia Qs nhiéu
khi ciing ddng chi y. Ton that g5 phu thude vao cong sudt, vao dign tich bé mat, do
chénh nhiét do gifta bé mat thiét bi véi moi trudmg, v6i he s trao doi nhi¢t d6i luu
vit hite xa gilra bé mit vl moi trudng xung quanh ma cha yéu 1a toc dd gid xung
guanh v miw sic ¢la b mat.

C5 nhiéu cach dé xdc dinh g;. CO thé theo phuong phdp udce tinh trén co 8O
phuong trinh truyén nhigt bing doi lun Q = Foau(t, - 1) o thé ding phuong phép
dong nhict din qua tudmg hoac 16p cdch nhidt chon trude, tde di bigt chicu day vi
hé¢ 56 dan nhiét cha vat fi¢u r6i tinh theo bidu thic:
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p
q= T(tl - )

[; cling ¢

trong dé 1, v 6, 12 nhiét do O hai didm do chon trude ¢6 khoang dch la
cling ¢6 tac gid

thd dung phwong phdp can biing nhigt lrong gian 10 hoi kidu Kin
tinh gs= 100 - {(q,+ 4, + gz + Qs+ q,,).

Thudng xdc dinh theo s8 1iéu thue nghi¢ém vi kinh nghi¢ém xay dung thanh
bing s8 hoidc do thi bidu dién quan he pilta ;= {{(D,) hodic g5 = [,(BQ,) (hinh -4
a, b) trén do thi thudng cho cong sudt hoi dinh mde, voi cong suit dudi dinh nuic
¢G thé cho trén do thi hodc phii tinh theo cong thite Kinh nghiém:

D, .
Qs = Qos— . % (1-492)
D
4ot . 28
NI L T y =
N ! - _
30 \ o bE mFt TN phy a4 —
r " —
N khdng & BMIN phy a2 <
ol
R 50 79 e 150 200 300Kkgfs
10 L L L 1 A 1
200 300 400 00 800 190074
—— (A A
10 : l______.__
| L
4 | ! i
as 10 2 3 4 5 678910 20 30 42 50 (kg/s)
Z 3 4 5 678 10 20 30 40 50 700 150 [T/4)

Hinh 1-4a. Quan hé giira q; véi san lugng hai D, Ag/s hedac Th.

5. Tén that do nhiét vt ly cia tro xi Q.

Diy 14 10n thit nhiét do x1 thii ra neodl cén & nhigt do cao, thim hi cin ¢
th¢ & thé 1dng néng chity. N6i chung Q,, g, khdng 1dn, thiimg chi ¢dn tinh déi voi
loai nhien liéu nhidu tro xi A* > 1,5% hotc khi thai xI [0ng, theo cong thire sau:

A,
=a,—-Cd, , kg [1-500a)
< 100 8 '

hoac:

Us = 100% (1-50b)

dy

trong do:



t, - nhi¢t do cia tro xi thai ra, doi vai 10 ghi hodc 18 than phun thai xi kho, co
1hé ldy khodng 600 + 700°C, néu thii xi 16ng ¢o the 1dy cao hon nhiét do ndng
chiy cua tro xi khodng 100°C do ké dén nhié¢t 4n néng chily cla tro xi, bing
khodng 1400 = 1500°C;

C, 13 nhiét dung riéng cia tro xi, cho trong cdc bang, bang khodng 0,8 + 1,2
kitkg.do;
a, - 1y [¢ tro rui theo x1.

Doi khi trong g, ¢On tinh dén ¢d ton thit nhiét do 1am maét hop tro xi, ddm 1am

maét ghi v.v... bing nudce hodic khong khi bén ngoii.

%%

ol

10
8s

6.4

4.4

| N

2 2 4 56 870 20 3080 r00 200 300 600 &u0 100a x 10° Keallk

1 A a4

2 3 47 77 B2/ g 200 o sed 1008 MW

Hinh 1-4b. Quan hé gitra g, v&i ndng suat nhigt BQ,, kcal/h hodc MW,

1.5.3 Thi nghiém cin b3ng nhigt 1& hoi.

Khi lip rdp hoiic sia chita 16n xong thudng phai tién hanh thi nghiém cin bing

nhi¢t, xdc dinh hiéu sudt va céc loai ton thit nhiét clia 10 hai & cde didu ki¢n kKhdce
nhau v& phu tdi va he s6 khong khi thira, 1am co s& d&& xdc dinh ché do van hanh
thich hgp, tim bién phdp gidm bdt tén thit, nang cao hi¢u sudlt, tié€l kiém nhién liéu.
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Thuding dung hai cdch thi nghiém: can bing thuén (phuong phap truc tiép) v ¢an
bing nghich (phuong phép gidn 1i€p).

Trong thi nghiém cén bing thuan, cin x4c dinh nhiét lugng ¢6 ich va nhiét
lweyng dua vao 181 tinh hi¢u sudt:

b AL
o= A 100%~ 2 100% = LOA h0e (1esTw

Qd\' Q[v BQ]tv

Vi 10 hoi c6ng suft nhd thudng dang phuong phip nay vi ¢6 thé do duge céc
dai lugng nhur sén leong hoi hodc nude néng, d tang entanpi, lugng nhién ligu ti¢u
hao va nhiét tri cia né. _

Vi 10 hai cong sudt 1on, thudomg ding phuong phap can bing nghich v xac
dinh hi¢u sudt nhiét theo bicu thitc:

N =100-{( + @+ Q+qs +qs), % (1-51b)

Nhu vay, phii xac dinh céc loai tén thit nhigt 16i tinh hi¢u suft. Phai chi §
tfnh sai s cuc bd va todn b thi nghiém. Khi xdc dinh theo can bang thudn thi sai
s& tuong ddi cla hi¢u sudt:

e (8 8 (3]

trong d6 AD, A.Ai, AB, AQ" - sai s6 tuyét d6i clia sin lugng hoi hofe aude, clia
hidu entanpi, clia lugng ticu hao nhi¢n liéu va nhiét tri.

v 2
+(———A§v‘ ] (1-52a)

VA sai 56 tuyet dgi cla hiéu sudt:
An=dnm, % (1-52b)
Khi x4c¢ dinh theo can bing nghich thi sai s& tong d6i bing:

2 2 2 2 o
$n= [qu 4 ] +(ACI3 qs ] +(AQ4 Q4] +(AQ5 9s ] +(A‘la 9s )
4, 2.4 q; 2.9 qs 2.9 qs 2.9 9 2.9

(1-53a)
trong dé: Aqs, AQs, Ay, Ags, Agg 13 sai 86 yét dai clia cée loai ton that.
Sai s@ tuydt ddi cha hiéu sudt :
An = ALq = 82Zq.Zq% (1-33b)

Sau khi ¢6 két qua thi nghiém, xay dung dudng quan hé giifa céc loai higu suft
va t6n thil q v6i cong suft D 1am ca s& chon phy tai kinh t€, dong thoi xay dung

47



quan hé& gilra 1ong t6n that Tq véi hé sd khong khi thita dé xdc dinh ch& do van
hanh hop B,

1.5.4 Sd qua vé hiéu sult exergi

Trong can bdng nhiét, ta 18y nhiét lugng dai dién cho nang lugng dé so sdnh,
diénh gid. Biy 14 phuong phdp truyén thong, hi¢n nay van dang st dung rong 1di.
Tuy nhi¢n, phuong phdp nay ¢6 nhuge diém 13 trong 100 thilt phdi ké dén ca phin
ning lugng mi trong moi irudmg thue 1¢ xung quanh khong thé khai théc st dung
duge, tie 1 phin ning lugng ¢6 (rong nhimg vat o6 nhi¢t do bing hoge thip hon
nhi¢t do moi tridng xung quanh, do dé 1ilt cd (he rit ra nhimg két luan khong thit
hop 1y vé mit k¥ thuat. Thi du khi phan tich ¢in bing nhiét trong nhd mdy nhiét
dieén thi 1o hoi ¢ the coi 12 thiél b hoan hi¢n nhit, hicu sudt ¢ theé dat dcn 92 +
93%, trong Khi do binh ngung ¢6 t0n thifl ldn nhilt, ¢6 the ¢¢n 30 + 40%. T k&t
qué dé dé dua dn k&t ludn 1a cdn hodn thién binh ngung; nhung thye ra nhiét luong
do nude [am mét ra khoi binh ngung rat khé tin dung vi nhicét d¢ cta nude dé
khong cao hon nhiét d¢ moi trudng bao nhicu.

Nhitng nim gin day, d¢ dai di¢n cho ning lugng ngudi ta cdn diing mot thong
O khdc, d6 14 exergi, tic 13 phan nang lugng t01 da ¢6 the sir dung duge trong dicu
kién modi trudmg xung quanh.

Dai véi moi chiil, exergi biing:
e=0-1) - Ts - 50, klkg ()
Vi nhigt Iugng  truyén (e vae e nhict 3¢ T, thi exergi cia lugng nhiél ndy
hing:

T
¢, = (1~ ?f'), kJikg (b)

3 . . . . [N [ - + P o + - -
O day i, s, T 12 entanpi, entropi va nhi¢l d¢ cha vat ¢ trang thai khao sdt, con
i, 8., Ty 13 entanpi, entropi v nhi¢t dO clia val & trang thai can bang véi moi trudng.

Hi¢u sudl exergi duge tinh nhu sau:

€,

200% =1 - 2 (©)

e, €,

n. =

trong doé:

¢, 13 exergh 1y ra duge (r he thong, trong 10 hoi d6 1a exergi cla hoi holc
nude nong 1dy ra, linh bing:

e.= (1, -1,) - Ty(s, - s0);
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¢, 1 exergi dua vio, biing exergi ctia nudc cip va exergi cia nhiét lugng
truyén tir khéi dén moi chit:

€e= Gyt ¢ = (lne = Ig) - TulS,c - 5) +qU1 - T_O ), Kikg
Ty
Thi du v&i mot 1o hai ¢6 ch€ do lam viée: nhigt do trong budng 1ira 13 2000°C,
nhi¢t o khong khi ngodi tedi 1a 10°C, 4p sudt khi quyén 0,98 bar, nude cdp 1a nude
baw hod & dp sudt 1a 4 kPa, hoi qud nhiét san xudl ra ¢ thong s6 1 p, = 166,70 bar,
T,=550°C, ta tinh duge -

e, = (3472 - 42) - (273 + 10).(6,5029 - 0,1511) = 1631 kJikg

10 + 273
e, = (139 - 42) - (273 + 10).(0,4241 - 0,1511) + 3633(] - ot 212 )
2000 + 273
= 3225 kJikg
1631

He = ——.100% = 50,6%
3225

Ta thdy t6n thilt exergi trong 10 hai 1én dén khmng 50% va ngudn ta tinh duge
16n thit trong tuabin chi khodng 4%. V& k&t qua niy thi chinh Ib hai 14 thiét bi

ddng duge quan tdm cd tién ma khong nén (6n thi gidy tim bi¢n phép tan dung nhigt
thai ra tir binh ngung.

1.6 SO QUA VE QUA TRINH SINH HOI VA NGUNG TU TRONG LO HOI VA HE
THONG CAP NHIET

Numcmmrmum@ummcmﬂmmmggmdﬁcéméMnmjGmmhm(Hm,
pha 1ong vi pha rin tuy theo diéu kién dp sudt va nhi¢t do. Dudi téc dung cua nhiét
cie chil s@ thay déi trang thdi va ¢G thé thay ddi pha. Trong h¢ théng ¢dp nhigt
thudmg tién hanh trao déi nhiét trong diéu kién gén nhu ddng ap. Thyc ra, ta 0 qu
trinh ding dp khi 10 hoi vd h¢ théng ¢dp nhiét |am viée 6n dinh, nghia 13 hoi san
xudl vira bang luong hot tiéu thu. Néu lugng hoi sin xuilt ra nhiéu hon lugng tiéu
thu thi 4p sufit h¢ thong s& ting v nguoe lai, n€u hoi sdn xuét ra it hon lugng hoi
ticu thy thi dp suilt s¢ giam xudng.

Khi nhin nhi¢t ddng dp thi thé tich rieng thudng tang hoic trgng Iugng riéng
gidm, enianpi va entropi ludn [udn tang con nhi¢t do chi tang khi t6n tai mot pha va
khong thay ddi khi chuyén pha hodc hai ba pha cling ton tai. Néu duy tn ap suat
trong pham vi trang théi ba pha va trang théi tSi han thi khi nhan nhiét, nhiét do,
pha ran tang ddn, dén nhi¢t d9 ndng chiy (hoac dong dac) thi khong thay déi cho
dén khi pha rén chuyén hoantodn thanh pha 1dng, sau d6 nhiét do lai tang dén cho
dén nhigt do biio hoi (hodc nhigt 4o s6i), nhi¢t do khong thay d6i cho dén khi pha
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16ng chuyén hoiin toan thanh pha hoi, sau dé nhiét do Hép tuc tang. Khi thai nhidt
thi nguge lail.

Budi pham vi trang thai 3 pha, khi nhian nhiét pha rin chuyén thanh pha hoi,
kKhong qua pha long, ta goi 1a thing hoa.

Trén pham vi 4p sudt t6i han, khong cdn ranh giGi gita pha 1dng va pha hai.

Con trong pham vi giita p, vd p, (xem hinh 1-5) thudng gap ciing ¢6 mot s§ dac
diém nhu sau:

- Khi dp suit ting thi nhiét d¢ bio hod tang, thi du & 4p sust 2 bar thi nhiét do
bio hed 1a 120,23°C, & 8 bar 1a 170,42°C, & 20 bar 12 212,37°C, nhung cac nhat
ciing chi dat 374°C & 4p sudt rdt cao la 225,22 bur; cho nén mudn gia nhitt & nhigt
do cao thi diing hot & 4p suft cao.

- Khi ép suilt ting thi nhiét dn hod hoi hodc ngung ty giam. Thi du & 4p suilt
khi quyén khodng 1 bar thi nhiét dn 12 2258 kJ/kg, & 8 bar con 2048 kitkg, 820 bar
con 1891 kJfkg, va 0 225,22 bar chi cdn 27,4 kJ/kg, cho nén khi khong cdn gia
nhiét & nhigt dd cao thi khong nén ding hoi & dp sudt cao.

- Khi ap suat cao thi sy chénh léch mit d¢ giira pha long va pha hai gidm, dnh
hudng khong (6t dén tudn hoan ty nhién. Thi du nhu & dp suift khi quyén p” : p” =
1,694 : 0,0010432 = 1624 14n, & 8 bar la: 0,2403 : 0,0011149 = 215,5 lan; & 100
bar, 1a: 0,01803: 0,0014521 = 12,4 lan.

Tir trang thdi t6i han tr@ lén, sy P, bar
chénh I¢ch nay khong ¢dn nita nén khong
thé ¢6 tudn hoan tu nhién ma phai dong
tuin hoan cudng bic.

- Khi 4p sudt thay déi thi sy phan bs
nhi¢t lugng cho cée giai doan clia qud
trinh hod hoi ciing thay d6i. Thi du dua %2
nude tlir 20°C hod thanh hoi qui nhiét &
500°C, dudi 4p suat 1 bar thi nhiet lugng
cdn cho qué trinh dun s6i bing q,,=1i" - 1,
=417,4 - 83,7 = 337 kJ/kg, nhiét cin cho
qud trinh hod hoi bing q,, = r = 2258
kJtkg, nhiét can cho qué trinh qud nhiéi
bing: qs, =1 - i" = 3488 - 2675 = 813 700
kllkg, 16ng nhi¢t luong bing 34793

S04

kdiky. =

Néu 4p sudt 1a 100 bar thi , = | RPN A
1407,7 - 93,2 = 1314,5 kJikg, Qs = 1317 TI00 Tpgor 200 1237415
kitkg, Qo = 3372 — 2725 = 647 kllkg va ) .
téng nhiét lugng bling 3278,8 kJikg. Hinh 1-5. Do thi p-t cua H,0
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Ta thiy 1 10 hoi 4p sufl cang cao, ty 1¢ bé mat dan sinh hoi cing giam so v
b4 mal bd ham ntoc v b qué nhigt. Néu cho | kg hoi quéi nhi¢t & 500°C théi
nhiét, ngung thanh nude 20°C & cé4c 4p suit khic nhau thi cling théi ra nhidt lugng
tuong (ng.

- Ciing cdn luu ¥ 12 khi chuyén pha, s6i vi ngung thi h¢ s¢3 toa nhidt d6i Juu rét

6n, nhict do lai khong thay d3i, nhigt lugng trao dGi nhidu. Do vay trong h¢ thdng
c&p nhiet rdt hay sit dung qud trinh sOI VA ngung.



Chuong 11

QUA TRINH CHAY
VA THIET Bl BUONG LUA

Nhu di néi dén & chuomg 1, thict bi sinh hai ed hai nhiém vu chinh: nhiém vu
thit nhat 13 chuyén hod nang cla nhién li¢u thinh nhi¢t nang mot cdch ¢6 hicu qui
nhit, tfc 14 G¢n hinh qué trinh d6t chdy nhién licu mot cich rict dé, d6 1a nadi
dung chinh cta chuong hal niy. Nhi¢m vu chinh thid hai 13 truyén nhiét tir san
phdm chay cho moi chift véi higu qui cao nhat dé bign moi chit tir thé 16ng & nhiét
dd binh thutmg thanh nudc ndng, nude soi, hoi bdo hoi hoac hoi qua nhiét thod
mén nhu cau cia hd ticu dung, do s€ 1 doi tugng nghién ciiu cua chuong ba.

2.1 CO SO LY THUYET CUA QUA TRINH CHAY TRONG BUONG LUA

2.1.1 Cac giai doan cUa qua trinh dét chay nhién ligu trong budng lira

Tir khi dua vao budng 1ira dén khi dot chéy hét nhién liéu da trdi qua mét qua
trinh thay d6i vé vat 1y va hod hoe rat phace tap xen k& ldn nhau, néi chung ¢6 thé
chia thanh mdy giai doan chinh nhu sau:

Béi vé&i nhién liéu rin, qud trinh chiy gdm 4 giai doan:
» Giat doan sfly néng vi sy kho nhién licu.
s  Giai doan thodt chdl bdc va tao céic.
»  Giai doan chdy chat boc va coc,

*  Giai doan tao tro XI.



Doi vdi nhién licu 16ng kKhong ©b giai doan tao ¢Oc va tao xi. Vdi nhién héu
Khi chi ¢é giai doan siy ndng va chdy.

Céc giai doan clia qué trinh chdy khong phdi 1ién hinh wan w, tich bi¢t mé
thudmg 1ién hanh gdi diu nhau, xen K& nhau.

Thoi gian tién hanh cdc giai doan dai hay ngin phu thuge vao nhicu y&u (8
nhur dic tinh cia nhién ligu, cdu tao cia budng lita va phuong phdp van hanh. Dudi
diy s¢ khio sat ty mi hon 1img giai doan cla qud trinh chay.

2.1.2 Qud trinh sady néng va sdy kho nhién liéu

Khi nhién licu duge dua vao budng lra dang van hanh, 1ap tic nhén duge
phiét ti¥ khong khi néng, (i sin pham chdy, 1 16p than dang chay, tir vach tudng
clia budng It v.v... Phuong thic truyén nhiét ti khong khi néng 13 dGi luu, tir san
phim chéy id ddi luu va bic xa, tir 16p than dang chdy 1a dén nhiét va biic xa, tr
viich budng lira ciing la b Xa v.v...

Khi nhiin duge nhiét, nhién ligu duge sdy nong va sy kho. Nhi¢t do cia nhicn
lisu tang din, fugng 4m trong nhién licu clng nhan duge nhit, nhiét do tang dén
vi bde hoi véi cudng do manh dan. Khi nhi¢t do 18n d¢n khoang 100°C 1hi 4m boc
hoi minh licl, cho dén khi bdc hdu hét do 4m bé mat thi nhi¢t do tiép tuc tang va
budc sang giai doan thodt chat boc.

Nhi¢n licu ¢é nhiét 30 ban ddu cing thdp, do &m cing cao thi nhiét lugng cin
dé sdy cang nhidu, thisi gian sdy cing dai, lugng khong khi cin ciing nhi¢u. Nhung
cin hru § 1a & gial doan ndy cin khong khi chi véi tu cdch 12 téc nhan sdy, chi
khong phai 12 cung cip 0xy cho qua trinh chdy.

2.1.3 Giai doan thoat chdt bdc va tao coc

Nhi¢n li¢u da sdy kho, néu 1iép tyc nhin nhiét thi nhiét dg tang in, chit boc
thodt ra din vi ¢6 thé bit diu chdy. M3i loi nhién li¢u bt ddu thodr chit boc &
nhiét do khdc nhau, than nau bét ddu & nhi¢t do 130 dén 170°C, thar dd bit diu
210 dén 260"C, than gdy va antraxit bit ddu & 380 dén 400°C hodc cao aon.

Trong qué trinh d8t néng nhién li¢u, nhiéu hep chit cacbua hydro bi nhigt
phan thanh nhitng nguyén td don gidn cacbon vi hydro. Nhing hop chat hinu co
oém nhiéu hydro thudng dé thodt chat bdc, dé phin huy va dé chdy nhung nhict tir
cdc chit bdc thudmg khong cao vi chdy vdi ngon lira khong sdng. Khé nhiét phin
nhit 13 métan (CH,); phii trén 600°C métan mdi phan huy; nhung lai cho nhimg
chit diém cacbon & thé rn rit khé chdy goi [a "mudi than"hoac "mé héng". Nhitng
loai nhién licu chida nhiéu métan nhur ddu maddt, khi thien nhic¢n, khi chiy hinh



thanh nhi€u hat "muoi than" nong do tao thanh ngon lita sdng va tang kha
nang, truyén nhi¢t bife xa clha ngon lira,

2.1.4 Giai doan chay

Chdy 14 qu trinh phin ing hod hoc giita 6xy va cée thanh phén chdy ducc ¢
tod nhieu nhi¢t va 4nh sing. Téc d¢ chay phy thuge vao nhiét do va néng do chat
chdy duge.

o) MmOl nhigt d9 nhat dinh, 15c do chdy phu thude vao néng do chat chay durge
trong hén hgp nhién licu va khong khi. Néng do thap, tdc do chdy cham; néng do
caw, t6¢ do chiy nhanh. Con & mot néng do nhat dinh, t6¢ do chdy phu thuoe rat
nhiéu vao nhi¢t do, dnh hudng chia nhiet do dai vei qud trinh chdy Ién hon 4t
nhiéu anh huéng ciia n6ng do. Nhiét do bit lira cfia che loai nhién ligu khong gidng
nhau: cai, gd, than biin, than nau cd nhiét do bt Iira thap nhét, vao khoang 250°C,
than dd v&i thanh phin chdt bdc V=" > 20% khodng 300 dén 350°C; than gay,
aniraxit, than c6c bét lira khodng 650 dén 800°C; ddu madut khoang 500 dén
600°C, khi 15 cao khodng 700 dén 800°C.

Sau khi bit Iira, téc d¢ chay cang minh li¢t, tuy ndng do chat chdy gidm d4n:
dé 1a do nhiét d6 bubng Iita tang cao. Cho dén khi chiy hét khoing 80 dén 90%
chdt chdy duge thi phan tng méi gidm dén 6 d9. Ta khdo sat 6 mi hon giai doan
chdy chit boe, tic 13 céc chat khi chdy duge nhu hydro, oxyt cacbon, v.v... va giai
doan chay coc.

a. Phdn dng chdy ddy chuyén ciia chdt khi:

Trong giai doan sdy va tho4t chit bdc, nhimg chit khi chdy duge nhu H,, CO,
V-V... g8p OXxy trong khong khi di cé phan tng 0xy hod, toa nhiét nhimg ban ddu
khi nhiét d5 con thip, 16¢ do phan Ing cham, nhiét phét ra chua do deat néng dé toa
ra anh sang. Nhigt do tang dén, khj nhi¢t d6 tang cao, phan ng chdy tang nhanh
hon rdt nhiéu, gap hang tram hang ngin 1dn so véi cdc phan g hof hoc thong
thudng. D6 khong chi 13 do anh hudng cha nhigt d9 cao ma chil ¥€u 13 phan tng
chdy day chuyén nhd ¢6 nhimg trung tam hoat tinh nhy c4c nguyén tr tu do H,0
hogc gdc OH v.v..va trong qu4 trinh chdy day chuyén lai ¢6 thé tao ra nhiéu trung
tim hoat tinh méi nita. BE 1am thi dy 1a hdy khio sdt phan img chdy day chuyén
hai chat khf chi yéu trong chat boc 1a H, va CO.

Phén (mg chdy day chuyén cia H,, ¢6 thé urinh bay nhir sau: khi phan tir H,
£ap trung tam hoat tinh O 1a c6:
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————————————— '

r . . ‘4
' H, +0 ~§0H+H3 (HEO,’ ZOH+H,_,

Lo 2 . - .
. H+O, HYO,0+H, N
Y . 7
N O+H, TOH +..
\'\ ! - .
N / H+...
L Y A - - -
> *O+H, H+ .
\\\LHEO :

Tir phan ting day chuyén trén, c6 thé téch dé viét ra cic phén tng sau:

34, +0, +O>2H,0+2H+0 (2-1a)
Ta ciing ¢é thé tach theo mot chu k¥ khdc duge phdn ing:

3H, +0, +OH - 2H,0 + 2H + OH (2-1b)
hojc:

3H, +0, +H 52H,0+3H (2-1¢)

Nhu vy, nhd mot trung tam hoat tinh, hoac 0O, hodc H hoac OH da gép phan
chdy H, va sau mot chu ky chdy lai sinh ra 3 trung tdm hoat tinh mdi cing v&i sin
phim cudi cling 13 H,0.

Ta thdy la san phim chdy H, cudi cling vin 1a H:0, nhi¢t lugng tod ra ciing
khong nhiéu hon nhung tSc do chdy tang nhanh hon rdt nhiéu va tgo thém nhiéu
trung tam hoat tinh méi, cing thic ddy qué trinh chdy nhanh hon.

Phin (ing chdy day chuyén clia CO 6 thé vi€t nhu sau:

E cmoHico,l OH | +c0Z
mommee ™, I;I+()2< O+HZZH :t +0,H,<
\----ﬂ\mp_f;_ta H . +0;

N CO,

Tir phan (mg day chuyén trén, c6 thé tach d€ vict ra phdn g sau:
200 +0, + OH +H, > 2C0, + 2H + OH 2-2)
Ta cing thiy, chdy CO cudi cling van cho ra sin phdm 11 CO,, vén duge lugng

nhiét nhu the, nhung lai tao thém duge 3 trung 1Am hoat tinh mdi, thic ddy qud
trinh chiay manh li¢t hon.

55



Chi y thém réng, ¢ nhig phdn éng phan huy, nhan nhict cling ¢6 thé
tao thanh phitng trung tam hoat tinh mdi, thic ddy qud tinh chay nhu:

Hz()—>%H:+OH

Do vay khi than chy, phun mot it nude hoac hoi nude vio sé [am cho quéa
trinh chdy miinh 1i¢t hon do ¢é thém trung tam hoal tinh, tuy nhién nhi¢t Iugng
khong nhimg khong tang, ma s gidm khi phun nudc vi (6n nhiét lugng d¢ nude
hod hoi.

b. Qud trinh chdy ciia chit rdn:

Khi cue nhicn li¢u dira vdo budng Ira dang van hanh, xung quanh c¢é khong
kh, sin pham chdy, wong 1o ¢6 nhiét do cao, s& nhan nhiél, lvgng 4m bde hoi din
v chdt bde cling thodt ra.

Hoi nude va chit bde thodt ra bao boc 1dy hat nhién litu, ngén cdch su ticp
xl¢ gifa 6xy cing trung 1am hoat tinh véi bé mat than cdc.

Nhung roi nhd su khuéch tén

cua hol nude va chilt bae tir mat i "{ém’éf han
lhan ra ngodi va su khuéch tdn !—- S ANNE X >7 %
cta OXy va trung tam hoat tinh tir 3 ’

ngodi vao trong, Gép xdc duge véi ) . 25
bé miit than tao thanh phan img 3 iy
chdy. Sin phim chdy méi tao o ’ﬂ'ﬁé‘/"’
thinh ciing ngan cdch sy tifp xidc 3 ] !

gilta OXy vi bé mit, nhung réi :: N
cling nhdy hi¢n wong khuéeh tdn SR L,
cit hai phia nén qué trinh chdy c6 5 _

1he tiép tue. Vi mot mit ¢é cic B rilg
phin Ting c¢hdy tao thanh san ® ] LH |’§

phim chdy, mat khic c6 su
khuéch tan theo xu thé déng déu

k

}

hod néng d9 cac chit khi, nén Athong kn.

hinh thanh sy phan b3 c4c chit

khi xung quanh bé mit hat than Hinh 2-1. Sy phan bé céc chiat khi
nhur sau: xung quanh hat than.

Khi CO: & sdt mat nhién liéu ¢6 néng do 16n nhit, cing ra xa cang gidam ddn
CO two thanh duge, vi mat ¢o¢ ¢6 nhigt do cao, gap Oxy dong thdi ¢d hai phan (g
tzo thinh CO viy CO, nhu sau:

C+%O,_. - CO+Q, {(2-4a)
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va C+0, »CO, +Q (2-4b)

Ty 1& CO va CO, tgo thinh phy thude vio nhiét do, & khodng 1200°C chiing
X{p xi nhau, ohi¢t do cang cao ty 1¢ CO cang 1dn.

Mat khice khi € & trén mat coc nhi¢t do cao, thidu Oxy, gip CO, s& ¢ phin
tmg hodn oguyén thu nhidt:

CO, +C—- 2C0O-Q, (2-4¢)

Ngoii ra, nCu ¢ hol nude hode nude tiep xide vdi miit ¢de nhiét do cao thi ha
nudc s€ 1am coe "khi hod" theo phan ing:

C + H,0 - CO + H, (2-5)

Cing xu mat ¢ée néng do CO cang gidm, mdt mil 1 do su khuéch tén, mat
khée con do plin Ung chdy CO khi gap O, theo phin tng:

cm%og €O, +Q, (2-6)

» Khi CQ), nhtr trén di ndi, khi mat coe bi Xy phin @ng s€ tao thanhCO, clng
CO, mat khéc khi CO khuéch tan ra ngodd, gdp oxy cling s€ chiy, lao thanh CQ,,
nén & cdch bé mat cde mot khodng nao do, néng do dat gia rj Idn nhit COT™ | sau
dd do khuéeh tan nong 49 CO, piam xudng.

e Khi (3. Tronp dong khong khi & cidch xa mat ¢dc ¢6 nodng do O, 16n nhat, s¢
khucch tan din vao mat coc. Trén dudng khuéeh tan gap CO sé& tién hanh phan ing
chdy nhu da néu 1rén, néng do giam dén khi 1iép xdc v&i mat ¢de, s& phin ing véi
C € 1a0 thinh CO v CO,, nén & bé mat ¢6e gid tri cha ndng do O, 13 nho nhit.

Nhu vay dé nhién lidu 6 thé chdy triet dé, cdn ¢6 cde didu kign sau;

- Nhiét do da cao, nhiét do cang cao qué trinh chdy cang tol.

- H¢ s0 khong khi thira thich hop, qud nhd, khong du oxy, qué 1dn, l[am cho
nhié¢t do gidm xuong.

- Thi gian Iuu Lai trong budng 1ira cla nhién licu &0 dai.

Tuy nhién cdc dicu kién trén khong phal ¢ tde dung niéng r& ma ¢é anh
hudmg lin nhau rét nhiéu.

Néu nhi¢t do trong budng llra thilp thi phin Gng chdy chim, ddi hdi thdi gian
Iu fai trong buong Ira dai thl hat nhién li¢u mdi Kip chdy hét trude khi ra khoi
budng 1ra. N&u nhi¢t do trong budng lira ciing cao, phan Ung cang nhanh thi thoi
gian Juu lai trong budng Ira khong cdn dai cling ¢6 1hé chdy hoan toan duge. Hon
nita khi philn (mg chdy dién ra cing nhanh, nhié¢t lugng tod ra cang nhicu, nhi¢t do
lai ciing cao thi ddi héi thdd gian luu Lai trong budng 1ira lai cang ngan.



H¢ 36 khong khi thita ¢é anh hudmg rdt 16n dén qué trinh chdy, vi né ¢6 anh
hudng 1t Ién dén nhi¢t d6 trong budng lira. Nhi¢t do budng lira khong chi phu
thuge vao s6 luong va chét lugng nhicn ligu dua viio md con phy thude rit nhidy
vao lugng khong khi va khd nang 1iép xiic gira khong kbf v6i nhién licu.

Néu khong khi dua
vao vira du, tic hé so
khong khi thira o = 1, g, K7/ kg hon hap
dong thoi hén hop 161
thi nhiét luong tod ra
img vGi 1 kg hén hop
nhién ligu va khong khi
12 16n nhal (hinh 2-2).

Néu thidu khong

|
|
khi, ttc 13 o < 1 thi l’
I
|
|

1 . . o]
phin ng chdy khong g
nodn todn, nhiét lugng o
tod ra Ia it hon. Néu o >
1 thi hén hop loing, . |
P & ag a¢ 1G 14 L& 22 2.4

lugng nhién li¢u trong |
kg hdn hgp it, nén nhigt
lugng phét ra ft, nhi¢t
do  trong budng lia )
thdp, chdy cham va dé  Hinh 2-2. Quan hé gitra nhigt ludng toa ra véi hé s&
chdy khong hodn toan. khong khi thua,

Vi¢e chon hé s6 khong khi thira thich hop thudmg dura theo kinh nghiém v
thire nghiém, tuy theo loai nhién licu, cich dot citng nhu hinh dang va kich thudce
budng Iira. Khong khi ¢6 thé dua vao ciing mot Itc véi nhién ligu hoge di qua I6p
nhicn li¢u, lvgng khong khi ndy thudng goi 13 gi6 cdp mot, cling ¢6 thé dua riéng
thém sau d¢ chay kiét nhien ligu, cdi thien qud trinh chay luong khong khi nay
thudng goi 13 gié cdp hai. Ti I¢ pio cip mot va cdp hai cling phu thude vao tinh
chit cia nhicn liéu vit cch dét.

HE 50 Rhsdng kbi Thia

Ciling can nhic Iui 12 d6i khi ¢6 thé cho them hoi nudc hode nude vio budng
Itra lam cho 16e do chdy tang len, cuong do chdy tang 1én, d6 13 nhey toe do 1am coc
"khi hod™ cling nhu phin (mg phan huy tao thanh trung tam hoat tinh, nhung nhiét
lugng 1hi khong nhimg khong duge tang len ma sé giim xudng néu ding nudc dé
phun.
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2.1.5 Giai doan tao tro xi

Sau qud trinh chdy, nhimg chat rén khong chdy duge sg tao thanh tro xi. Tro Ja
nhitng chit rdn khong chdy duge nhung khong bi néng chiy con xi chinh 1a tro
nang chay tao thanh.

Trong qud trinh chéy, dudi tdc dong cla nhidt, cic thanh phédn cia nhién ligu
s¢ thay d6i nhiéu vé tinh chat vat 1§ cling nbu hod hge. Trude nén cic tinh thé
nude ngam trong mot s¢ chit nhu thach cao (CaSQ,. 2H,0) hoac ALQO,. 25i0,.
2H,0 s& bde hai d nhigt do khoang 500°C.

Né&u nhi¢t do tiép tuc nang cao, mot s6 mudi khodng phin huy thinh cdc oxyt
vi CO, tir do thodl ra ngoal, thi du nh

& nhiét do khoang 500°C, ¢6 phin tng phan huy :
MgCO, - MgO+CO, T (2-7a)
& nhiét do khodng 800 dén 950"C, c6 céc phin tmg:
FeCO, - FeO+CO, T (2-7b)
CaCO, —» Ca0 + CO, T (2-7¢)

Néu nhi¢t 49 ti€p tuc nang cao, cdc thanh phin cha tro 14n lugt ndng chiy, dé
chiy nhét 13 c4c kim loai kiém va cdc hop chdl cha ching (K,0, Na,O néng chay ¢
800 d&n 1000°C) va céc chlorua. Sulfua sét (FeS,), trong moi trudmg hoan nguyén
¢6 1hé néng chdy & nhigt do 800 dén 900 + 1070°C, con trong moi trudmg Oxy hod
thi s& chuyén thanh Fe,0; v.v...

Khi mot s& thanh phin néng chdy, hod thanh thé 10ng, ¢6 thé hoa tan mot s§
thanh phin khdc vOn khé chdy, tao thanh nhimg chiét cling tinh 6 nhiét d nong
chdy thap hon. Thi du néu trong tro ¢6 nhiéu thanh phdn oxyt silic ty do (5i0,) thi
d& ciing v&i céc chét FeO, FeS, Ca0, MgO, v.v... tao thanh chit cling tinh d¢ ndng
chdy va d& hoa tan duge chat Al,O; von rdt khé néng chiy. Do vay néu trong tro ¢
nhiéu thanh phin Si0, thi tro d6 dé ndng chay, néu it Si0, thi tro d6 khé nong
chay.

Tuy theo tinh chét va cac nhiét 4o bién dang, nhiét do mém va nhiél do néng
chdy ciia tro, ta c6 thé chon phmmg phap thai tro xi thich hop: ¢6 thé thii tro §
nhiét do khong qué 850°C, ¢6 thé thai xi kho O nhigt d9 cao hem hodc thai xi 10ng O
nhiét do cao hon nhiét do ndng chay cha tro.
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2.2 CAC YEU CAU VA PHAN LOAI BUONG LUA

2.2.1 Cac tidu chuan kinh t& k¥ thuat d&i véi budng lira

Budng lira J3 he thong thict bi va khong gian d¢ 1ién hanh céc giai doan cla
qua trinh chay nhién li¢u. Khi thi¢t k¢ cin chad y cde 1icu chuin sau:

1. C6 khi niing dot chdy hoin todn nhiéu loai nhién li¢u khic nhau, véi hé sO
khong khi thita nhd nhit, cdc loai ton that nhiét it nhat, trong pham vi thay d6t phu
i 1dn nhat.

2. Ca kich thude nhd, G kicm duge nguyén vt licu. Mudn vy phdi nang cao
dure LL[ET['I{_ do chay va cudmg do truyén nhiél. Cudng do chdy cao tidc 12 nhict th
thé tich cla budng Lira, nhiét thé dién tich coa ghl phai cao. Mudn ting cudng do
truyén nhict, phii tang cudmg 1y 1¢ bé mat truyén nhiét bite xa, chon cde chuyt ¢n
d:mg chia moi chdt thich hgp, tranh déng cdu cin, tro xi, va néu co duni_ cdu cin v
tro xi thi ¢6 thé 1am sach duge mot cdch dé dang. Nhigt the the tich clia budng lira
hodce nhi¢t thE dién tich cta ghi thudng xde dinh theo kinh nghiém hotdce thue
nghiém (¥ thuoe dac tinh cta nhicn liu, hinh dang kich thude cua budng ilra vi
ghi cang v phuong thie van hanh.

3. Ciu taw don gidn, chic chin, 1 tién, dé che tao, dé theo dbi Kidm tra, dé sira
chira, bao dudng.

4. Van hianh don gidn, nhe nhang, én dinh ma lai ¢6 thé diéu chinh linh hoat,
dé dang te dong hod.

2.2.2 Phan loai budng lira

Qua qud trinh phét trién 1au ddi, dén nay da c6 rat nhicu loai budng lra khéc
nhau. Dua theo cdch dét, ¢ thé chia 3 loai 16n, trong méi loai 1on lai c6 thé chia
thanh nhidu loai nho.

2o la:

I. Budny liva dét theo ting (budng lita ghi). Nhicn li¢u duge x&p theo ting,
thuomg 13 & (rén ghi dé dat. Loai budng tra ndy chi d6t duge nhién ligu rin.

2. Budng !t phun, trong loai buéng lira nay, nhién liéu duge phun vao cung
khong khi, hdn hgp v6i nhau va tién hinh cdc glﬂl doan cua qua trinh chay trong
khong gian budng Itra. Loal budng lira niy ¢6 thé ddt duge 1t ca cic dang nhién

licu: nhién licu khi, nhién liéu 10ng phun thanh hat hodc nhién hiu rin nghién
thanh bot.
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3. Budng lira hdn hop: trong loal budng Ira ny nhién licu ¢6 thé mot phin
chiy theo 1ang, mot phin chdy trong khong gian nhu budng lira Xody hoiic chdy L
limg, bap biing trong mot khoang khon;: gian budng lira, khong x&p han thanh I6p
ma ciing khong bay hin theo sin phim chdy nhu trong budng lita ting 1dng (ting
s01).

2.3 BUONG LUA CHAY TANG

La loai budng Itra diing rat pho bi¢n trong 10 hoi ¢ong sudt nhd va trung binh
mit phin Ién ding vio muc dich cip nhi¢t; & day nhién liéu duge xép thanh timg
ting d¢ 1ién hinh ede giat doan cla qud tinh chdy. Thict bi & x&p nhicn licu goi 13
ghi 10, né ¢ cdc nhicm vy 14 d& nhién licu khong bi lot, khong bi roi; dé cho
khong khi (gio cdp [) thoi qua ghi va qua [Gp nhién li¢u x&p trén ghi va nhiéu khi
con fam nhicém vu thili tro xi nita.

C6 rdt nhicu leai ghi, ¢6 thé chia thanh ghi ¢d dinh vi ghi di dong. C6 loai ghi
¢6 dinh hoiin 1040, ¢6 logd ghi ¢6 thé chuyén dong bo phin nhir ¢6 thé e hodc lat
duge. Ghi ¢6 thé lam thinh timg thanh ghép lii ciing 6 thé lam thinh timg 1am.
Ghi ¢6 thé x&p Lao thanh mat phing, ¢6 (hé x&p thinh mat nghiéng hoic bac thang.

Ghi di dong thudng dang 1a ghi xich, cd loai ghi xich chuyén dong thuan
chicu, trude ra sau, ¢6 loai chuyén dong nguge chidu sau ra trude, ty theo phuong
phédp cip nhién Jicu.

2.3.1 Budng lira ghi ¢& dinh

Day 1a loai budng Iita ding trong 10 hai cong sudt nho, sdn lugng hoi thudng
khomg qua 2 17h.

L. Qud trinh chdy caa nhién liéu trén ghi ci dinh

Khi 16p nhién licu méi duge xEp 18n trén 16p nhién ligu dang chdy trén ghi
trong budng [ira, 14p 1 nhan duge nhiét, 161 tién hanh cdc giai doan clia qué trinh
chay.

L&p nhicn 11¢u mdGi, nhan ohiét tir hai phia: phia trién do bie xa tir ngon 1ia c6
chita ciac chit khi 3 nguyén tir, nhitng hat, tro, x{, than, mudi bd héng, vov... dang
néng d6, i twimg 10; phia dudi [Sp than nhan nhi¢t do din nhi¢ ahi GEp xidc véi
I5p than dang chdy, do dGi luu tir khong khi ndng va sin phin chdy tir phia ghi
thoi 1én.

Khi nhin nhiét, nhién li¢u duge sy noéng déan, do dm boe hoi, nhién licu kho
dan, tifp dén la chit boe thodt ra, gip 0xy trong khong khi s chdy, mot phén chay
ngay trong IGp than, phan cdn lai $& chdy trong khong gian budng lia néu duge gap
Oxy. Nhién li¢u it chat bde nhur than pdy, antraxit thi chdy chd y&u rén ghi, con
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nhiéu chilt bdc nhu cii, g, bd mfa, than ndu, than bin vd mdt s than dé thi
chét bac chi yéu chiy trong budng lira.

Phin c&c thi chdy trén ghi. Khi khong khi tir dudi théi lén qua khe hd cha ghi,
qua idp tro di chdy cOn néng, ban than khong khi duge sy ndng va cung cdp mot
phin oxy it nhd dé chdy kiét nhimg phin cc cdn lai trong tro xi. Khong khi tiép
tuc di 1en, gdp cdc da duge sdy ndng, va lai ham luong Oxy trong khong khi con
nhi¢u, nén chdy rit manh, tao thanh viing 6xy hoa:

C+0, »>CO, +Q, (2-8a)
hode:

C+%02 - CO+Q¢
vil C0+%02 - CO, +Q,¢ (2-8b)
Trong d6: Qe =Qyc +Quc

Ty 1& oxy gidm, ty 1¢
CQ, tang dan. Dong khf
t€p tue di lén, khi Oxy
thicu, CO, giap C dudi

phi¢t do cuo sé xay ra )

phin Ung hoan nguyén 3 e [ 1]
thu nhiét: Qll\ N ! ]

. S e

CO, +C - 2C0-Q . \} 4 J
nén phi¢t do trong tdng Ne” ,.,'f_|]
nhién li¢u chdy ¢4 phén D B )
gidm xudng, lugng CO, | 7 ; i

cling gidm ¢on CO ting 10 0 W 40%
I&én, nén ving ndy goi 1a Hhank phin ki %

ving hoan nguyén. Hinh khing kb

2-3 biéu thi cbc ving

trong 19p nhién li¢u trén . L o
ghi vi sy phan b3 nhiét Hmh‘ 2-3. Phan bo vung.vnhﬁl'gt‘dc_) va
d6 ciing véi thinth phdn thanh phén khi trén ghi cé dinh.

céc chilt khf trén ghi 8 dinh. Ta thdy, dudi cling & 18p sét ghi 13 tro xi, dén 15p 6xy
hod, 16p hoiin nguyén vi trén cdng 13 16p than tuvi. Ranh gidi gitta cdc viing ¢6 thé
twm chia nhu sau; ranh gidi giita I0p tro xi v 16p 0xy hod ¢ thé idy bé mat giao
nhau ctia cdc chim khong khi théi tir dudi 1én qua céc khe hd cha ghi, trong viing
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nay thanh phin 6xy cao nhit cdn nhiét d6 hiy con thip, CO va CO. rat it, cé thé
coi la chura 6 vi qua trinh chdy con rat cham.

Ranh gidi gilra ving 6xy hod va viing hoan nguyén I3 b mat ¢6 néng do CO,
t61 da COJ™* vii nhi¢t d0 13 cao nhat. Theo thyc nghiém, chiéu day viing Oxy hoa
khong qui 3 dén 4 1dn dudng kinh trung binh cla hat nhi¢n liéu, Trong viing niy
lugng Oxy pidm rét nhanh, nhiét dé tang nhiéu, dat gid tri cuc dai khi bét diu di
vao vong holn nguyén, CO, cling dat mitc cye dai. Chidu day ving hoan nguyén
thi phy thudce vao 16p than tuoi cdp vao va sG thay déi trong chu k¥ cdp than.

Nhur viy ta thdy 12 qua 16p hoan nguyén dén 16p than tuoi trén d6, bao gidy
cling ¢6 lugng khi CO chua chéy, do vay trong nhiéu trudng hop ngudi ta cp thém
khong khi vao phia trén 16p than ma thudng goi 1a gidé cdp hai d€ chay hét CO ciing
nhu chat khi khdc chdy chua hét.

Néu cip gid va nhien ligu vio budng Hra mot cdch thudng xuyén thi vi trf cde
viing trén ghi s& ¢d dinh, khong thay déi.

Ta cling thily, qua 16p hoan nguyén, lugng CO tang lén, cé nghia 3 ton thit
nhiét do chdy khong hoan toan vé miit hod hoc tang 1én, do vay vé mit 1y thuyét
l&p hoan nguyén cang méng, thim chi khong ¢6 thi cang t6t, nghia Ia trén mat ghi
chi ¢& 16p 1o xi, viing 6xy hod 12 16t nhift. Nlumg trong thue (€, néu 16p nhién lid¢u
qud mong, dé bi théi bay, nhat 1a khi kich thude hat nhien Héu khong déng déu, dB
¢6 hién tong 6 g trén 16p than trén mat ghi, ¢6 noi gi6 di qua, thai hét nhién licu
vun thanh dong xung quanh, cing vun cao thi gi cang khong thé théi qua, nén su
phan phdi khong khi cang khong dong déu, noi thira noi thidu oxy, lam ting t6n
thdt nhi¢t do chdy khong hoan toan ci vé co hge ca vé hod hoe, nhing ldc d6 cdn
trang lai 16p nhuén li¢u cho déng déu. Mat khdc ciing khong nén nghi rang ot d6
13p nhitn li¢u cang diy thi cudng do chdy cing manh, ma phai chon chiéu day lop
nhién li¢u thich hgp tuy theo tinh chdt va kich thude cla hat nhién licu. Theo kinh
nghi¢m van hinh, ¢6 th€ tham khdo chon chiéu diy 16p nhién ligu trong busng lira
ghi ¢6 dinh nhu sau: véi than c4m antraxit, dudng kinh hat trung binh 2 dén S nun
¢6 thé chon chidu day 16p nhién liéu i 60 mun dén 120 aun; than don ¢6 1hé chon
dén 200 s than biin chon 300 nun dén 900 mm, g8; ba mia ¢6 thé chon tir 600
dén 1500 mun.

Cung ¢p khong Khi cho qué tdnh chdy 10 mot van ¢& rit quan trong. Trong
budng Ilra ghi ¢d dinh, nhién liéu thudng cdp theo chu k¥, khoane 5 dén 10 phui
m@t 1an. Trong mot chu ky cdp nhién liéu nhy vay, nhu cdu vé “aong khi cho qua
irinh chdy thay d6i ma lugng khong khf thue € dua vio cling thay doi, rit tide su
thay ddi dé khong déng bo nén khé tranh khoi giai doan thicu giai doan thira
khong khi. :

Hinh 2-4 bi€u dién sy thay d6i lugng khong Khi theo chu k§ cip nhién lieuw.
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Khi m?s cira cip nhien 1iéu, khong khi tran vio qua clra cidp than theo dudng 4.
Khi dong cita khong khi duge dua qua ghi cdp cho budng dot theo dudng 2. Duding
niy ¢d xu hudng ting theo thot gian do 13p nhién li¢u mong ddn, trdy lue giam dan,
nén Tuong khong ki cdp viwo tang 1¢n, trong khi dutmg s& 1 biéu thi nhu cdu cia
khong khi ¢ho qud trinh chdy, giai doan didu chi cdn mot it khong khi vGi tucdch 1a
1dc nhan sy dé sdy nong, sy kho va thodt chilt bac.
Sau 6, khi chilt bdc va coe
chdy 12 lic nhu cdu oxy nhicu
nhit, luong khong khi clp vao . r
doi hot 1dm nhilt, sau dé hegng |
khong khi yéu cdu gidm din,
doan cudi cimg chi c¢in mot it
khong khi d¢ chdy ki¢t. Vi
kKhong khi dua vio khong thé
lap Wi 1idp xidc holn toan vai |
thanh phin chdy duoc cua nhién |
licy nén dudng 3 bicu thi lugng |
khong khi duge st dung thyc & |
cho qué wtinh d6t chdy nhién I\

L vang Khdng ki

!
. Ving thiéu :
ligu. Tu;/ nhicn cz:u: dudng b.iéu |'*’{"”’9M’ Ving thia o
difn c¢hi mang tinh chit dinh | kg ih
tinh, nCu l?rl quy l}u:}l Ilhay dQ}? | 74 giern nap nhién iy
thong thudmg khé tranh Khoi _ .
giai doun thicu, giai doan thira hu ky chdy | c¢s)
khong khi. Thira thidu nhicu
hay it tuy thugc vao Jowl nhién  Hinh 2-4. Lugng khong khi thay di theo chu
licu, ¢h¢ d9 van hanh. Theo ky cap nhién ligu:
kinh nghiém vdi budng lira ghi 1. Ludng khéng khi yéu cdu; 2. Khéng khi cap
¢d dinh thuimg chon hé s§  thuc t&; 3. Lugng khéng khi dugc sur dung; 4.
khong khi thira trong khodng Khi md cda cap nhién liéu.

1,3 dén 1,5. Nhu vay vé danh nghia la thira tir 30 dén 50% nhung thye 1€ thi vén
khong chdy hét hoidn toan nhimg hat than cting nhu nhimg chit khi nhue CO, v.v...
k& ci tneomg hop da dua thém gi6 cip 2 vao phia trén 10p nhién licu.

2. Cdu tqo budng liza ghi ¢d dinh va cde wu nhuge diém

. Cdt o cria budng lita ghi o& dinh (hinh 2-3)

Day 1 loal budng lira don gidn nhd, lau ddi nhat, thuimg gdm hai bg phén
chinh 13 ghi 10 (1) vd budng lira (2}, ngodi ra ¢dn ¢6 clra cdp nhicn Licu (3), cira
thong pi6 Vi clta thai tro xi (4), doi khi con 6 et cudn 1o va céce 16 gid cdp hai.

1.a Cau 1o budng lUa:
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Budng Ira 1 khong gian dé chdy kict nhicn lidu chu yéu 1a chay cdc chit khi
vi nhitng hat nhién 1i¢u nhd bay theo khai. Budng lira cén ¢6 mot kich thude thich
hop. Thudng nguid ta quan tam nhiéu dén ty 18 giita thé tich budng lita v nhigt
lugng tod ra khi d6t nhién liéu, Cling ¢6 ngudi con quan tdm dén ty I gilta thé tich
bring lra vdi dicn tich b& mat truyén nhict va ca ty ¢ giita thé tich cia budng itra
trong dng vai lugng hoi san xudt ra trong mat don vi thdi gian, v.v... Nhimg daj
lugng nay cling 1dy theo kinh nghiém va céic téc gid cling néu Ién nhitng s& licu
kKhic nhau. Nhi¢u tde gia cho s6 ligu vé nhict (he thé tich gy = Q/Vy, Wind’ bing
khodng (300 + 350).10° W/a' d6i véi than d4 v bidng khodng (200 + 300).10°
Wind doi vdi e,

Xung quanh budng lla ¢

thé 12 tudmg xay bing gach chiu 7

Iwra, cling ¢d the 1a cde bé mat \
truycn nhi¢t cho moi chit, ciing

¢d thé 1a din 6ng che trude / @

tuting xay. Xay bing gach ¢6 wu @\A

dicm 13 nhigt do trong budng N

Iira cao, qud trinh chdy 101, /53,
nhung (6n gach va dé bi hong, '

Budng lira bao quanh bing @
be mat truyén nhi¢t hoac dan

Gng ¢ uu diém 13 tan dung -
duge nhi¢t bie xu, gidm duge
ding k¢ kim loai, cling gidm
duge gach chiu I xay tuomg,

NN

Hinh 2-5. Cau tao budng 1lra ghi ¢& dinh.

tuong it bi hu hdng nhung nhiét do trong budng lita thdp, qud trinh chdy khé hon.
Phia tru6e budng Iira, ¢6 thé xay thém cudn 1d dé phan xa nhigt, gitip cho qu4 trinh
chdy 6t hon. Doi khi edn 18 them céc cira gi6 cp hai dé cdp them Oxy chay kit
cde chat khi, nhét 13 CO va cde hat than nhd chua chdy hét bi khéi cudn theo. Cira
ciip than thudng ¢6 kich thude 350 x 450 pun, mép dudi mit cdch mit bing phuc
vu khodng 500 dén 700 nun d€ thuan tién cho viéc cdp than. Doi khi trén budng lia
con Iip thém cdc clra phong nd.

2.a Cau tao cha ghi 10:

Ghi 10 thi cong ¢6 cde nhigm vu: dF 16p nhién li¢u trdnh o, trdnh e, tao
dicu kign d¢ ¢dp gi6 théi tir dudi ghi qua 16p nhién li¢u va thai tro xi di chdy. Do
vy ghi thi cong chia 1am hai phdn: phdn d3 nhién licu khong lot, khong roi va
phin khe hi ¢¢ thong gi6 va thii xi. TV 1¢ giira dien tich céc khe hd véi tong dicn
tich cua ghi goi 1 ty 1¢ tiét dign dong (hoic tidt di¢n sdng), né tuy thudc vio tinh
chdl cua nhién ligu va cfu tgo cla ghi. Téng dién tich clia ght cin ddm bao mot
nhiét the dign tich ghi g, = Q/R thich hgp, bing khodng (900 + 1050).10° W/n khi
ddt than vi khodng 600.10° Winr khi d6t gb.
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Thudmg  dung  hai _
loai ghi: ghi tdm vA ghi i
I

thanh. Ghi tdm (hinh 2-6)

thudng dic bing gang % o
thainh timg tdm chiéu — - __

rong khoang 210 dén 250 o e s

amm, chiéu did khong quéd =Tj &“ﬁ'ﬁﬁ = (=

2200 pun ¢ nén vie c::‘:!: — = &;

thdo 1dp qua cita 15. Ghi e o e aS Y N

1im ¢o cdc canh ghi d¢ | U ;f:p = |=

tang sifc bén vi tan nhigt, EEER

trén ghi c¢6 cdc 16 hinh <0

b:lu dl_IC., trén nh6 dudh to Hinh 2-6. Ghi tam.

dé tranh bit khe hd, chiéu
rong  &/10 hoic 10/15

| o |

515

nun, chiéu dai 38/40 s, Z= 300 ~ 1960
ty 1& ti&t dién song o
khoing 8 dén  16% ?_E\ \J ] E E TT
thudng ding dé ddt than [ /—E ]
cém. : —
Ghi thanh (hinh 2-7) g
1 nhimg thanh ghi ghép PO
lai, gita hai thanh 1ao
thinh khe h& khodng 5
dén 15 pun, phia dudi Hinh 2-7. Ghi thanh.
cling rong hon mot chut
d¢ tranh bit khe hd. M8i thanh ghi c6 chiéu rong khodng 5 dén 20 »m, phia trén
rong hon vii mm, chitu dai khodng 300 dén 1000 mm, dudi 14 ghi ciing c6 cénh dé
dam bdo stc bén va tdn nhiét, ty 1é i di¢n sOng khoing 25 dén 60%.
b. Ut nlutge dién ciia budng iz ghi c&dinh
Budng lira ghi ¢& dinh ¢4 cédc ru nhuge diém chinh sau:

- Cldu tao rdt don gidn, khong c6 cdc chi tiét chuyén dong, nén r& 1ién.

- Van hanh dé dang, don gian, lu6n c6 16p tro xi ngan cach ghi 1o vai I6p than
dang chdy nén it bi hu hdng,

- Cong sudt bi han ¢h€ do di¢n tich ghi bi han ché. DE darn bio ré nhién l1éu
dCu trén ghi, chicu sau ghi khong qué 2 dén 2,5 s, chidu ong 1ing v&i méi cira cdp
than khong qud 1 dén 1,5 m, nén cong sudl thudng khé vugt 2 T/h.
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_ Hiu sudit khé nang cao, do t6n thdt g, va g, thuong 16n. D6 1a do khé gidl
quy& mau thuln gifra yéu cdu thong gi6 va thai x1 tot ma khong dé nhién ligu bi ot
[am tang g vi g, 16n v budng dét thii cong kho b6 trf bé mit truyén nhiét phy, nén
khé giam nhict do khdéi thai .

- Viée van hanh kha ngng nhoc ddi véi cong nhan, nhit la trong khau cdp
nhién liéu va thai tro xi.

- Viéc cdp nhién liéu theo chu kY, khoang 5 dén 10 pluit mot 1dn, kho dép (ng
duge yéu cdu ciia qué triinh chdy, lam cho san luong va thong s6 hoi dé dao dong.
Hon nita moi 14n m& cira cp than, gi6 lanh tran vao lam gidm nhi¢t do budng lia,
anh hudng qud trinh chdy, gi6 lanh con gdy nén ¢mg suft nhiét dot ngdt vai céc bé
mat truyén nhiét xung quanh budng lira.

. Mét s& bién phdp cdi tién

Dya vao cdc u nhuge diém, ngudi ta da thir nghiém, cii tién budng lra ghi c8
dinh theo cdc hudng: céi 1i€n ciu tgo cia ghi, cdch b6 trf ghi, cich cdp nhién ligu,
théi tro xi va ch cdch dot.

C6 cée phuong 4n cii tién
sau:
- Ding thanh ghi co tiét
dien dac bi¢t goi 1a ghi Khong
lot (hinh 2-8), cdu tao phic tap
ma hiéu qui khong 10 1ilf’:t, nén ! ﬂ‘-l '
sit dung chufa nhiéu. ~ 53¢ 59 \
- Ghi théi gio ngang (hinh
2.9). & day thanh ghi ¢6 phin
tiét dien thing dimg, trén ¢ 16
hogc 1a khe hd dé gid thdi
ngang, giira cdc thanh ghi ghép  Akér
lai ciing c6 khe hd. Nho céc 16 rey _:]
hoic khe h& trén ti€t dién thing 7
dimg #ié thdl ngang xuyén vio
igp nhién ligu nén dim bao cip
di gi6 cii thign 1 rét qud trinh
chéy, gidm dugc nhién liéu lot
va bay gidm duge g,nhdt 13 khi Khéng
dést cdc phu phdm nong lam san, 447
it tro ma lai nhe.

1.c Cai tao cfu tao cta ghi: 711 &7 47

.

A

Hinh 2-8. Thanh ghi khéng lot.

NMAANRARRRNN

—~=

VGt cdp f
A 77777 7T I

Hinh 2-9. Ghi théi gi6 ngang.
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- Buéng lira "ghi tuomg" 2 16p, con goi la budng lira Cook hodc budng lira
hinh méng ngwa, di diing d6t ba mfa rat higu qua.

Budng 1&ra hinh try, tiét di¢n hinh méng ngya, tuong phin dudi lam hai idp,
gilra ¢6 khe hd théng vdi quat gid, trén tudmg, lmng ¢6 15, mot hang & phia trén 1lam
nhiém vu thong gié cdp hai vd mot s hing & dusi 1am nhigm vu thong gid cip
mot. Nhi¢n liéu bi mia ét tir trén xudng, chit thinh dong cao, gid duge quat dua
qua khe hér gitta hai 16p tudng, qua cdc hang 15 théi thing vao déng bi mfa va tién
~hanh cdc giai doan clia qué trinh chdy.

Loai budng l{ra nay ¢6 vu diém 1a:
- Gié duge sdy néng nén qua trinh chdy kha tot.
- Tudng clia budng lira duge 1am mét nén ft bi hu hong.

- Gi6é (hdi ngang, nén gidm duge nhién 1i¢u va tro bi cudn theo khdi, giam
duge 16n thit do chdy khong hoin toan.

N§ cling ¢6 mot sG nhirge diém nhu:
- Khé thai tro xi, chi phi hop v loai nhién liéu it tro nhu ba mia.

- Khé chéy kiét vao trong dong nhién licu, nén chi pht hgp vdi loai 10 hai
cong sudl nho vd ddt che nhién liéu x8p nhu b mia.

2.¢ Gidm nhe cudng do cip nhién li¢u va thil tro xi.
Thudng ding cdc bién phép sau:

- Dung ghi 1at, ghi lic, hogc ghl quay. Muc dich 1a dé th&i m¢t phin hodc toan
b tro xi khi di chdy xong ma giim nhe duge lao dong, cling cai thién duge phan

nio qué triinh chdy vi da dénh toi duge Idp tro xi bim xung quanh hat nhi¢n ligu. 0}
day céc 1dm ghi duge 1p thém cée hé thong don bdy, ¢6 thé lic, 1at hodc quay dé
thdi tro xi dil Lhdy xong. NGi chung qud trinh chdy khong thay doi nhiéu so vdi ghi

¢6 dinh, ¢6 thé k&t hgp vii cde bién phép cdp nhién licu khac dé gidm hét cudng do
lao dong.

- Ghi ngl‘uung vi ghi bac thang (hinh 2-10). Muc dich cua ghi nghiéng va ghi

bac thang 1a gmm bét lao dong cho viée cdp than, doi khi ¢ viée thii tro xi, nhd

vio trong Jugng chia ban than nhién liéu trugt trén 14m ghi dit nghiéng hodc nhimg

thanh ghi x¢p thanh bac thang v6i mdt toc do kha cham, khodng 1 dén 2 m/h. Goe

nghi¢ng 18y theo kinh nghiém, ddt g8, than biin, 1dy khodng 32 + 36°, than da ldy
43 + 50°.

Cdn ¢6 load ghi nghiéng dén cdp, mot 16p ghi dong sdp xen k& voi mot 16p ghi
¢6 dinh dé hd trg thém qué winh cdp nhién lidu, nén géc nghiéng ¢o thé ding bé
hon, chi khodng 15 + 18°,
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Qud trinh chéy trén ghi nghiéng khang hoan toan gidng nhau. Trén ghi tdm
trugt, qua trinh chdy hdu nhu chi 1iénh hanh tr trén xudng, két hop véi chiéu truot
cua tdm nhi¢n li¢u, nén dudng ranh gidi gilta cac ving chdy 1A mét mat nghigng.
Con 61 véi ghi bac thang, i trén bac thang luén gilt mot lugng nhién lieu dang
chdy, lai ¢6 them khong khi nén qu4 trinh chdy con tién hinh ca tir dudi ién, ciing
theo mit nghieng vi két hop véi chidu tnrgt clia nhicn licu.

7. L% 7
e e
S ‘ih e N
G—'-/(bofa_;rkhj" ’}f’ 4 ) & ¥ j - :’ Iy
a) 5)

Hinh 2-10. a. Ghi nghiéng; b. Ghi bac thang.

Vi¢e st dung ghi nghiéng va ghi bac thang ¢6 céc wu diém 1i:

- Qud trinh chdy trai dai theo ghi nén o6 1hé cung ¢dp khong khi theo timg
viing phit hop hon véi nhu ciu cha qué trinh chéy.

- Viéc cdp nhien li¢u tuong d6i lien tyc va nhe nhiang hon.

Nhung ciing 6 khuyét diém 1a: cdu tao vi van hanh hoi phitc tap, khé diéu
chinh lugng nhién li¢u c4p vio dé phit hyp véi nhu cdu sit dung hoi.

Loai ghi nghi¢ng hay bac thang thudmg diing d6t g3, ba mfa vi nhién liéu am.

3.c Céc bign phdp gidm nhe lao dong cdp nhién licu

Ngoai vite cdi tao 14 ghi con ding céc bien phédp cdp nhien liéu khéc dé gidm
nhe lao dong nhu:

- Cdp than biing vit tai, thudng k&t hgp ghi nghiéng hoac ghi bac thang ciing
vai ghi 1ac thai tro xi. Vit tai &t & vi trf thp, khi quay s& din nhien ligu tir dudi lén
(hinh 2-11), qud trinh chdy ti€n hanh tir trén xudng, khi chdy xong, tao thanh tro
X1, don ra hai phia, réi ding ghi 1t hodc ghi quay thdi ra ngoai. Loal ndy ¢ wu
di¢m 1a thi¢t bi gon nhd, mifc d% co khi hod cao, chdy lién tuc nhung ¢6 Khuyét
di€m 13 vit 1di ¢6 thé bi tc, bi ket nhdt 13 khi dot nhién ligu 4m, nhiét d6 néng chay
cta tro thp.
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Hit than bang
ca khi: ¢6 thé dung
véi ghi ¢ dinh, ghi
lat cing nhuo  ghi
xfch, doi khi két hop
v(i bang tai, khi nén.
Hdt than bing co khi
¢6 (hé gap cde dang:
ban ddy, xéng hit,

tay hdt, v.v... (hinh Tryc vif fef
2-12). Ban ddy (a),
¢6 dang nhu ban Hinh 2-11. Budng I{fa cap than bling vit tai.

cudc chuyén dong
qua lai, nhdn tihan
roi ddy  xudng,
thudng két hop véi
ghi nghiéng hodc ghi
bac thang. Tay hit
(b}, dudi tic dung
¢ia 10 xo va banh
cam, xéng hat qua
lai khoang 10 lin
mot phit hit than
vio budng lira.

Tay hit gén trén
truc quay vdi 18¢ do
khi lén, khoing 500
dén 800 viph, c6 thé
quay thuan chidu
hodc nguge chiéu dé
hat than.

Hinh 2-12. Hat than bing co khi.

Ngudi ta ¢6 thé diéu chinh d¢ vang xa clia than bing cdch diéu chinh t&c do
quay va géc hit cha tay quay. bac diém chung cha hit bang co khi 12 nhiing hat ¢6
kich thudc 1o thi vang xa hon, trong qué trich bay trong bubng Itra, hat nhién ligu
nhin nhiét va tiép xic véi khong khi, {i€n hianh mot phan hay tdt ca céc giai doan
cha qué trinh chdy, cho nén chdy t6t hon. Tuy nhi¢n than nho bi bay nhiéu han, va
than 4m cé thé bi dinh.

- Théi than bing khi nén. Ngudi ta c6 thé dung khong Khi nén, 4p sudt loai
th&p khodng 200 dén 1200 Pa, hodc cao tir 2500 dén 3000 Pa, hodc hoi nudc ¢6 ap
sudt 0,06 dén 0,15 MPa qua &ng phun tang téc do dén khoang 30 dén 80 m/s dé
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{hdi than vao budng Iira. O day phan bd hat than nguge véi hil ¢ khi, hat nho bay
xa, hat to roi gin.

- Ciing Vi quy luat phan bd hat than ngugc nhay, nén nhi¢u khi ngudi ta két
hap hét than bing co khi va Khi nén, nhu vay phan b hat than ddng déu hon, chédy
s t6t hon. M&i mdy hét than kiéu hén hgp cé thé c&p tir 200 dén 1500 kg thanfh
theo chiéu sau 1ir 1,5 dén 5 m v2 0,9 dén 1,1 m chiéu rong. Theo kinh nghi¢m, may
hat than 1am vice 16t v6i c& hat khong qud 19 nun, cée ¢& hat (i 0 dén 6 mum, 6 dén
12 i, 12 dén 19 mm mbi thir chiém khodng 173 1a thich hgp, than nhiéu chit hic
chdy 161 hon, cdm antraxit vin khé chay, t6n that do chay khong hoan toan vé co
hoc khé 16n ¢6 thé téi 16%.

4.¢ Cai tién cach dot

Ngo#i phuong phap dong bénh than thanh nhiéu dang khdc nhau, ngudi ta dé
vit dang thir nghiém mot s6 c4ch ddt trong budng dot thi cong nhr: phuong phap
d6t nguge, phuong phap ding ghi kép, phuang phdp khi hod than.

« Plutong phdp dot nguoc ¢6 thé gidi thidu so luge nhu sau: trén mat ghi thong
thudng, ta cdp mot 16p nhién liéu kha day khoang 300 dén 400 »un, nhém Itra tir
mit trén va nhién ligu chdy tr trén xung, cic ving trén ghi nguge vdi binh
thudmg, trén cling 12 16p tro xi, ti€p dén 1a ving chiy, ving sy néng, sdy kho va
thodt chat bde, dudi ciing 12 16p than oi. Chiéu day 16p tro xi tang dan, 10p than
tuoi giam ddn con cdc viing khdc thi di chuyén tir trén xudng dudi, chay dn dinh. o}
Trung Qudk di thir nghigm trén 1d hoi LSGF 0,2 - 4 - A, c6 cOng sudt dinh mic
200 kg/h, 4p sudl du 0,4 MPa, nhi¢t th€ thé tich budng la 1460 MJ/nr’ I, nhiét the
dién tich ghi 2430 MJ/m’ I, thé tich budng dot 0,524 n’, diing quat gié dp sudt 880
nPtc/h, khong c6 gi6 cfp hai. Khi thir nghiém, moi 1an cdp 130 dén 150 kg than,
nang sudt Khoing 210 kg hoilh, 10n het 38 kg, khi khong co bé mat truyén nhigt
phu, khdi thdi c6 nhiét do 378°C, n6ng do bui 48,7 mg/m’tc, higu suilt bing 62,2%,
1ip them bé mit truyén nhiét phy, nhigt do khéi thii con 214°C, hiéu suft tang
thém 5%.

Tong k&l thiy phuong phép ddt nguge o cic uu diém: chu ky cdp than dai
hon nhiéu nén chdy 6a dinh, higu sudt cao hon va diéu kign moi trudng tot hon do
khong ¢6 khoi den va it tro bui hon.

Nhung d6t nguge cling cdn nhi¢u nhuge didm: mdi chu k¥ céip than ciing chi
kéo dai tir 3 dén 4 gio sau d6 lai phai ddnh 19, nhom Ita, cong viec van khong lién
tyc, vét v, nhdt 13 than d& déng xi. L&p than tuci nhan nhiét chi y&u 1a do din
nhiét tir 1Gp 1rén nén khé bit lira, nht 1a khi thong gi¢ manh, nén kho dot than xfu.

Dé 10 ddt nguge 1am viée duge 1ién tuc, ngudi ta ciing da diing mdy cp than
tr dudi 1én.
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- Budng d6t ghi kép (hinh
2-13). Ghi gém 2 tang, téng
trén lim bing din dng nud, E
ting dudi 1a ghi thong thudng. \
Phia trude ¢6 3 cira: cira trén _ N
chng dat wen ghi dan Gng dé  Mhen liev M
cdp gid va ¢dp than. Clu thit Rhing kh7
hai nam gitta hai tang ghi, doi o
dién vai nd & (uomg sau ¢é cira Gbr din A
thdng Khéi ra phia sau, cira tha
ba nim dudi tdng ghi dudi. N
Khi vin hinh, clra irén ludn Ghi dvay q
md dé cdp gi6 va than vao ghi TR IRTRTF EY R Fo P #
dan phia trén, ghi dan Ong
thuomg ding Gng c6 dudng Hinh 2-13. Budng dét ghi kep.
Kinh 51 mim, pitra hai Ong
dinh khe hi khodng 20 dén 30 mat, nén mot s8 than s& roj Xuong ranh dudi v
chdy het. Cira gi6 giita luon ddng, chi md Ite choc than, tro Xi, ctra gié dudi ciing
chi hé mé d¢ cip gis chay ki¢t than & ghi dusi. Vi £16 Vo tir trén, khéi rot ra fir
dudi ghi dan, nén qué trinh chéy chinh & ting tren o6 déc diém nhu qué trinh chay
ngurge, tir trén xudng, khoi den, it bui bay theo.

- Budng ddt khi ho4 (hinh
2-14). Gdn day da thir nghiém
budng 4ot khi hod don gian,
buong khi hod (2) ciing 13
bubng d6t ghi c8 dinh binh
thudng. M&i m’ dign tich ghi
tvong (mg v&i nang sudt hoi
500 ke/h, mdi lan cap than ¢
thé d6t duge 4 dén 5 gids, lap
than thuong dé cao khodng ]
0,6 dén Im, phia trén phai Hinh 2-14. Buéng dét khi hos.
danh khodng 0,3 dén 0,5 1 dé
tap trung Khi than qua voi
phun cip sang bubng dét (6) véi t5c do & mi¢ng ra khoang 3 dén 5 /s, Toc do cao
hon, té tuc 16n, 6 do thdp hon ¢6 thé ¢6 hien tugng hut Iira v& budng khi hod.
Phia trén budng khi hoa thuong 13p ctra phong né.

ol T7A
AJL7,

™
N
N
N

N2 |
hat}
L
1
L]
-
.

Todn bo chu ky dét chdy c6 thé chia thanh 3 giai doan: giai doan khy hod,
chi¢m khodng 30% thos gian, giai doan qud do chiém khodng 50% thoi gian vi
giai doan chdy ¢é ngon Iira chiém khodng 20% thai gian,

72



Trong giai doan ddn, Idp than vin chia ving, tr ren xudng ddu tén 1a ving
than tuoi, viing chudn bi sy nong, sdy kho, viing hoarf nguyén, ving Oxy hod va
viing tro X1 ¢ dudi cang. Ranh pidi cdc vang dich din Ién trén, ving than tugi hep
dan, viing tro ki ting dan. Do chiu day 10p than cling nhu cip gid khong hoin toan
dong déu, nén ¢d chd chdy nhanh hon, 16p than tuoi & trén hét sém hon, 3@ hinh
thinth nhimg ngon Ira cue b, bit div chuyén sang giai doan qua do cho dén khi
ngon lira lan Kin m{t than trén ghi. Cudi cing 13 giai doan chdy ¢ ngon lira nhu
trén budng ddt thong thudng cho dén khi chdy kid, k& thic mot chu ky dét.
Budng dot khi hod than ¢6 vu diém 14 hiéu suill cao hon, ¢6 thé dat Khodng 70%,
gidm duge 6 nhiém moi trudng, lao dong d& vt vi hon. D6 1a do $0 1dn cdp than
glam, khong phaij trang than, khi than dé chdy kiét v&i hé s6 khong khi thira nho,
coc cling dé chay do x8p hon sau khi thodt chit bde, gidm ducge hat than bay va lot,
Tuy nhién ciu tgo ¢ phic tap hon, vin 1a ¢dp than theo chu Ky, d¢ gy nd nhilt 1a
khi nhém 1o, thuting phii dot trude trén ghi budng dot d& chd khi (I budng khi hod
sang 11 ¢6 thé chdy duge, néu tro dé ndng chiy thi thuo tAc €6 vat va hon.

2.3.2 Budng Ira ghi xich

D¢ cdi thign cong vide clp nhién liéu va thii tro xi, ngudi ta ding loai ghi ¢6
cdu a0 vh chuyén ddng nhu mot cdi xich goi 14 ghi xich. Nhién liéu duge dd lén
xich, cliing xich di chuyén qua ddy cia budng 1ira, ti¢n hanh tat ¢d cdc giai doan clia
qua trinh chdy rdi thal tro ra ngodi. Khi & trong budng lira, mat ghi chi con nhi¢m
vu d& nhién ligu khoi 1ot va cho gi6 cdp 1 di qua. C6 hai logi ghi xich chuyén dong
theo chigu khdc nhau: ghi xich thudn chiéu pap nhiéu hon va ghi xich nguge chiéu
¢6 khong it uu diém.

1. Sordo cau tgo budng hia ghi xich thudn chiéu

Budng 1ira ghi xich gébm cédc b phan chinh sau: ghi xich (1), ¢4 cdu tao cha
¢di x{ch, chuyén dong tir trude ra sau véSi 16¢ do khd cham, khodng 2 dén 30 wih,
nhd ¢d dong co thudng dat phia trude cung véi bd giam (6. Budng lia (2) la
khodng khong gian dé chdy ki¢t cdc chilt bic va nhitng hat min chdy dugc bay theo
khoi; (3a), (3b) 1a cudn 1d tnrde va sau, thudng thdy trong budng lira khong ldn
liim, muc dich 1a d€ bae xa nhiét gidp cho vige chdy nhanh va chdy kiét tro xi.

O cdc cuon 19, nhidu khi cdn ldp them mi¢ng i cip hai (3e) & phia trude
hodc ¢ hai phia, véi muc dich cdp thém o6xy, xdo trén, kéo dai dudng di cia khéi
va han ch¢ lugng (ro bul bay theo khoi ra ngoai. Clra phian phi pi6 (4) duge bo tri
phll hgp vdi yéu cdu cla qud trinh chdy. Cdi gat tro xi (5) ding ¢¢ thai tro xi da
chdy xong xudng hop tro xi (6). Phéu than (7) va 1dm didu chinh chidu day Gp
nhién licu dua vio ghi.



Hinh 2-15, Budng Ira ghi xich thuan chiéu.

2. Qud trinh chdy nhién liéu trén ghi xich

Nhién li¢u tir xich rét 18n ghi véi mot chiéu day di duge diéu chinh, cling ghi
chuyén dong qua budng lira va ti€n hanh tat ci cdc giai doan clia qud trinh chdy, réi
ducc thai ra ngodi (hinh 2-16). Cu thé 13, nhién ligu tir phéu rét xudng, duoe dua tix
tir vio budng Jira, nhan nhiét bitc xa 1ir ngon lira, vich tudng, nhit 14 cudn 19, phin
rt it do din nhigt khi ti€p xic v&i ghi va 16p nhién liéu ¢6 sdn trén ghi, v mot
philn cling rd&i nhd do d6i luu tlr khong khi cdp 1 di 1ir dudi ghi 1én. Khi nhan nhiét,
nhién lidu duge sdy nong, kho ddn roi thodt chat bée, chdy chdt bdc va cbe, tao
thanh tro x1 161 nhds cdi gat xi duge thii ra ngodi. VI ghi chuyén dong 1 tréi sang
phii, qud trinh nhan nhiét va chdy chi yé&u tlr trén xudng dudi, nén mit ranh gidi
gilta cdc viing 12 theo dudng chéo xién, chi ¢ & giai doan cudi, khi nhiét dd nhién
liéu dd di cao, gap khéng khi cdp 1, ¢6 thé chiytir dudi 1én, nén ¢6 phin ranh gidi
Xién nguge chiéu

Do vay, 1Gp nhién liéu trén ghi ¢6 thé chia thanh cdc viing: (1) 14 ving nhién
li¢u tuoi, (2) 12 viing chudn bi, nhién liéu dugc sdy néng, sdy kho vi thoét chit béc,
(3) 1a viing chdy, chu yéu 1 chdy c6c, trong d6 3a la viing 6xy hod, 3b la viing
hoan nguyén vi O, da giam nhiéu, CO, lai gap C nong d6, (4) 1a vang chay kiét, tao
thanh tro xi thai ra ngodi. Khi giif khong doi tdc do ghi, chiing loai va chidu day
1p nhién licu thi vi trf dudng ranh gidi giita cdc viing cling khong ddi. Khi t6c do
ghi qud cao, 16p nhién litu qud day thi dudng ranh gidi dich vé phia sau, nghia 13
nhién li¢u chdy chura hét da phai thai ra, nguge lai, néu 16p nhién liéu qud mong,
1Gc do ghi qua cham thi dudmg ranh gidi Ibi vé phia trude, tro xi khong dugc thai
ngay ma xich phdi chd mot doan v6 ich. Do vay, tng véi mdi loai nhién liéu phai
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chon mot chidu day 16p ahin liéu va 8¢ do ghi thich hgp dé khi nhién ligu vira

chéy kigt thi duge thai ngay xudng phéu tro xi, dua ra ngoai,

rd

nkhi [ %]

Frr

Thank ph

Chiéo dar ghs [m]
Hinh 2-16. Qua trinh chay trén ghi xich.

Dudi day giGi thieu mot s6 gid tri dinh hudng cho chiéu ddy 1dp nhién li¢u
rén ghi.

Anfraxit don, ¢0 hat 6 + 18 mm 120 + 180 tmm
Antraxit cim 150 + 200 mun
Than da 150 + 200 mmn
Than nau 200 + 300 mm
Than ban 700 + 1000 mm
Ciy, gb 400 + 600 pun

Tuong (ng vdi cdc ving va gial doan clia qud trinh chdy, thanh phin céc chat
khi dugc phian bd nhu sau: 8Xy cao nhit & hai ddu vi viing nhien ligu tuoi va tro xi
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chi cdn vt t nén thira Oxy, & gilta Oxy thdp nhdt, ¢6 thé thidu, do qué trinh
chdy chu yCu la & viing 0xy hod nity. Khi CO, va CO do qua trinh chdy C ddng thai
tao ra, ting dan trong viing 0xy hod ré1 CO. dat gid tri cuc dai khi bét ddu ¢ phan
tmg hoian nauyén CO, tao thanh CO, nén CO, gidm xudng, CO tiép (yc tang dén
it cie dat, sau d6 CO chdy 1€p tao thanh CO, nén CO giam xudng, con CO, lai
ling 1&n dtn gid (i cue dai th hai, 161 cd CO, v CO déu giam do thanh phin C
trong nhién [icu ¢on lal it dan. g viing thidu 6xy ¢on ¢ thé ¢é mot it cde chit khi
khong chay hét nhe H,, CH,,...

3. Vdn dé cung cap khong khi (hinh 2-17)

Tir vice phiin tich cac giai doan cha Vew (/4]
qua trinh chdy trén ghi, ta thiy lugng
khong khi ¢dn thi¢t duge biéu thi theo
dudmg (1), nghia 1a khong khi ¢in il
nhicu & viing chdy chinh gitra, con viing
didu va cudi cin rdt it. Néu dua khong
khi khong phan c¢ip, thi bi¢u dién theo
dudmg thit hai, v¢ cudt gié ting ddn do
16p nhién licu chdy, mong ddn, trd luc
gidm, rd ring 14 khong khi rét thira & hai
ddu ghi md ¢o thé thidu & khodng giita
ghi. Do vily ngudi ta thudng chia thinh
mdt s3 hoe cidp gié & dudi ghi, c6 thé

di¢u chinh riéng r& thanh timg hoc, c& T
pdng phi hyp véi yéu cdu cla timg giai QE r— 9
doan cla qud trinh chdy, nén lugng gié -

¢dp vio duge bidu (hi bing dudng gip
khic (3). S6 h¢c gié cing nhiéu thi
dutmg (3) cing gin vdi dudng (1),
nghia 1 cing gan v6i yéu ciu cha qué ,
trinh ¢chdy, nhung lic dé cu tao qud phic tap, thudng dang tr 3 dén 5 hoc gid. &p
sudt khong khi dua vao dudi gdm ghi khoang 604 + 1000 Pa, 16¢ 46 khoang 5 + 7
my/s. Khong khi ¢6 thé cip tif mot phia hoac hai phia ctia sudn ghi. N&u dua tir hai
suon thi lrong khong khi phan phoi ddng déu hon nhung vin khong ddng déu hoan
toln, & giffa nhiu gid hon (hinh 2-18). Néu cfp mot bén thi phia bén kia lugng gid
nhi¢u hon, d6 14 do ép sudt tinh cia khong khi & dé [6n hon.

-~
-
-
-
-
-

Nl

Hinh 2-17. Su d§ cung cdp khang khi.

Ngoil lugng gid dua qua ghi va [6p nhién li¢u, ma thuomg goi la 2i6 cap mat,
thirdng con dua thém khong khi vao phia rén 1dp nhién {icu, got 14 gi6 cdp hai,
nhiim méy muc dich sau:

e Dura thém khong khi vio dé chdy kit cdc chit khi, bui than, tro xi bay theo
khdi.
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e Hdn hgp déu céc L]
chill khi phia trén 13p nhién (4p,Fa) ' . ‘ /J
&

licu dé tao didu kién cho
oxy thira ¢é the ufp xic ;
vGi cdc chift con chiy duge. ] ‘

e Kéo dii thém dudng |
di vii dé ngon lra xudng, Chi€y rﬁnggﬁx‘(m}‘
han ¢hé b bui than, tro, e —— _T
xi, bay theo khoi. Boi khi T Khing kb7 -I
ngudi ta ding hai nude hay
khoi thay cho gid cdp hai, Do Lm/57
néu ldc d6 cung cip Oxy (tfipf,ﬁ‘?)4
cho qua trinh chdy khong
phiti 1 yéu cau chinh.

Lugng git cdp hai ¢o /ir/
thé chi¢m khodng 8 + 15%, - , ;
t6c do gio ra khoi voi phun || | criurdngghi (m) ‘
¢6 thé dén 50 + 80 mifs, dp e e b — =
sudl gid phdi dat  dén e Khéng hhi’ ="
Khodng 2500 + 4000 Pa.

Hinh 2-18. Phan phdi gid theo chiéu rgng ghi.

Gid ¢dp hai thudng duge cdp qua Cac mi¢ng phun dat song song, ¢é thé dil
c& hai phia trsdc sau hoac chi phia trude, tiét di¢n ¢6 thé hinh tron ban kinh khodng
40 = 60 mm, hodc hinh chir nhit, canh ngdn khodng 8 dén 20 mm, canh dii pip
khoang 6 ldn canh ngdn, miéng vdi phun thudng dé déc xudng khoing 10 dcn 25°
Khi vao budng lita, 18¢ do gid gidm din, dén khodng 2,5 dén 7 /s thi hdu nhu mat
tdc dung xidt vil xdo tron, vi rong budng lira, t6c do sin pham chdy thuimg bing
khadng 3 dén 4 mls. Toc 3o gic ra khoi voi phun ¢6 thé tinh theo bidu thife:

o =K J& , ils (2-9a)
p
trong do:

h - dp sulit khong khi, Pa;
p - khoi fugng riéng ciia khong khi, kg/m?;
k - h¢ s6 13n thilt cua h¢ thong phun, bing khodng 0.8,

Sau khi ra khoi voi phun, t6c d¢ gié giam ddn, dén khoing cich X nao dé, cd
1hé tinh theo cong thic kinh nghi¢m:
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Vi voi phun tron o

o, = ey (2-10a)

0,0931»0,145_

Vi voi phun hinh chit nhat:

0,48.
o, = el  mils (2-10b)

000 % +0.205
a+b

2
trong d6 d 1 dudmg kinh trong: a, b 12 hai canh hinh chif nhat trong cla vdi phun.

Khoang cdch gitta cdc voi phun cling phai chon hop 1y, néu qud gén s¢ anh
hudng 1in nhau, gay ra ton thit dong nang, tic dung kém. Khoéng cdch giita hai
true voi phun thudmg chon theo cong, thie:

Néu gi6 chi cdp mot phia:
3] 0
Xtg— <5 <2xlg— 2-11a
& > g 5 ( )
Neéu cdp (ir hai phia:
9
§ = 2x1g5 (2-11b)

& day x 13 hanh trinh ¢6 fch clia gié c4p hai, tirc 12 khodng céch tr miéng vdi
phun dén mit giao nhau cla cdc lubng gid: 0 14 géc md cha ludng gi6, thudng
bing 20 dén 22°.

Luru luyng gic ¢dp hai duge tinh bang:
G=n.f.e,,n's (2-12)
trong dd:
f - di¢n tich tidt dién cira ra mot voi phun, m?;
W - t6¢ d0 gi6 cdp hai ra khdi miéng voi phun, mifs;
n - s& vOi phun, tinh bing:

B
n=—-1
S

trong d6 B 14 chidu rong budng lia, »1; s - khodng cdch giita hai vdi phun, m.

%



4. Cau tao budng lita va ghi
a. Cdut tgo buéng lika (hinh 2-14)

b6 1a khong gian chdy kiét cdc chét khi va hat nhién ligu, tro, xi, bay theo
khdéi, thudng xay bing gach chju Itra, ¢6 thé cé b tef dan Ong sinh hoi theo mie do
khdc nhav. Trong nhiéu trutmg hop o6 Xdy thém cudn 10 tie 1a phin 18i ra cta
lrdng budng lira, & phia trude va sav. Cudn 1d rude nhiam muc dich bitc xa nhigt
cho 16p than tuoi phia trude, cudn 10 sau cé muyc dich gidp chdy kiét tro xi va tao
dicu ki¢n d¢ cho cdc chit khi phia trén 15p nhien ligu hdn hop, iép xic va&i nhau,
cai thién qud tinh chdy. Ld hoi cong sust cang 16n, biic xa clia sén phdm chdy
trong budng lira cang 16n, nén kich thude cutn 10 ¢6 thé it ngén lai, tham chi ¢6
thé khong cin cufn 1. Hinh dang va kich thude cush 1o phu thude nhidu vao tinh
chilt cla nhién li¢u; nhién ligu cé do dm cao, chat boe nhiéu, cudn trude thudng dai
han; phién licu it chdl bse, cutn sau diai hon. Sau day 1d mot vai s6 licu kinh
nghiém vdi hy, h, chidu cao cudn 1d: a,, a,, m chidu dai; cudn 1o; 1, m, hanh trinh
cua nhién licu.

S TIPS T F ISP s

Hinh 2-19. Cau tao budng Ifra ghi xich.,

Loai nhién liéu h,m hy, mr a,, i a,,

‘Than niu 1,5+2,5 1,5+23 (0,35 + 0,4). (0,25 + 0,35).1
Than da 2+3 09+1,5 (0,25 +0,20).1 (0,25 + 0,3).1
Antraxit 1,5+3 09 +1 0,15 +0,4).1 0,35 - 0,0).1
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b, Cdi tae ghi xich

Ghi xich ¢d nhigm vu di nhicn licu khong ol khong lot v cho gié cdp mot
thoi qua dé 1ién hinh cde piai doan cla qud tinh chdy khi di qua hu(mi_ Ia. Theo
cdu tao cha 14 ghi ¢6 thé chia tharh hai loai: ghi thanh va ghi vdy cd.

b.1 Ghi thanh (hinh 2-20)

<
Ban diu 1a nhimg thanh OJI [/OW (0\.[ :/Oﬂ
a)

ghi phang dic bing thép diy
khodng 10 aen, dai 100 dén

A iy el vt . Y A ¥y 4
200 n;;!fr ghédp xen kt}.; ~“;1 niu}t:: f\> :{/ ////}:\\\\\\\D}}j/ }}\}/\I\L
qua nhimg Trye tao thanh xich, NS 0 S RN S AR AN,
¢O cic kKhe ha de thong gid. VXV 2 A VAL 72 AAT

F.oui ghi thanh ¢6 vu diém 13
ciu o don giin, nhung <6
nhiéu khuy¢l diém, 16n nhil 13
dé Iot than. tuo nén (6n that g,
rat I¢én, khi dot than cdm cd
thé 1en dén 40%, nén chi thich
hgp dét than don, ¢d ¢d hat
dong déu, dudmg kinh trung
binh hat than khodng 15 + 35
mni. HE khie phuc khuy&t diém trén, ngudi ta dii cdi tién hinh dang 14 ghi, ting
chiCu dity phin trén & doan gilra A€ gidm bt khe hd, ddng thoi 1rén sudn 14 ghi 16
them nhimg rinh ngi¢ng d¢ thong gid duge ma dd it than, Mot nhuge didm khac
clng dang chil y [a ¢ bi ket than, nhat 1a véi 18 ghi ¢ 1ién, loai 1& ghi thanh cling
dé bi chdy hdng, ma khi chdy phdi dimg 1o mdai thay thé duge.

b.2 Ghi vily ¢d:

Hinh 2-20. Ghi thanh.

Phiin dudi vin i mot ¢di xich, nhimg phin trén 1dp thém nhitmg 14 ghi lip 0
1¢n nhau nhie nhitng vay ¢4, Ct 4 d&n 7 14 ghi duge kep vao moL mét xich, nhiéu
mat xich ghdp lai thinh ghi xfch. By 12 loai ghi duge ding kha phd bign hién nay
vi né ¢é wu diém 1a gidm bd duge lugng than lot, 1y 1¢ dién tich lot khoang 6%, c6
th¢ dot duge than cdm, hon nita 14 ghi thudng dic biing gang, chiu nhiét 5t hon,
nén it bi chdy, ma khi bj chdy, ¢ thé thay 14 ghi hong ngay ca khi vin hanh,
khong phai dimg 10.

o So g vé ghi xich ngitoe chiéu

Khi hdt nhic¢n li¢u bang ca khf, vi hat (0 vang xa, hat nho roi gén, nén ngudi ta
lai dung ghi quay nguge chidu tir sau ra trnude. Nhu vily, khi vin hinh hat nhign licu
duge phan loai, tr 1o dén nhd xEp tir dudi 1én, nhu vay d& bi gié ma than lai d& bi
Iot, mat khéc than dd ¢6 thé bil lira trong qué tinh roi, do vay chdy trén ghi s¢ 161
hon. Tuy nhicn trong loai budng lira nay, nhi¢n fi¢u nhe v hat ohd dé bi bay theo
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khoi, nén phai ding gié c8p hai dé d& ngon Ira xudng. Do vay dp sust gi6 cdp hai
phéi cao hon vit nhiéu khi ¢dn ding bién phdp thu héi tro dua vé budng Lira dot lai.

5. Uu nhwoc diém ctta budng lira ghi xich
a. U diem:

- Todn bd cong vige cdp nhién liéu, thai tro xi hoin todn duge co khi hod, lao
dong nhe nhing hon ma cong suft c6 thé duge nang cao hon vi dn dinh hon.

- C6 thé phan ving ¢dp khong khi phﬁ hop vai yéu cau cia cde gial doun qud
trich chdy nén chay (6t ma hé s& khong khi thira khong qua 16n.

- Quan tinh nhi¢t 16n, nén 1am vi¢e on dinh, tin cay, it bi tt 10.

- Khi van hinh, 14 ghi duge 13m mat & nla chu ky dudi nén tudi tho cb thé
duoc kéo dai.

b. Niuoe diém:

Bén canh cdc wu diém trén, budng Ira ghi xich cling ¢§ nhitng nhuge diém
khong nho nhir

- Cong suit vin bi hun ché, thudng khong quéd 65 + 100 T/#, vi kich thude ghi,
chiéu day 16p nhién liéu ciing nhu tdc d6 ghi bi han ché: chiéu rong khong qud 1,5
+ 4,5 m, chitu diu khong qué 5,5 + 8 m, nén dién tich ghi 16n nhat khong qua 36

.

- L4 ghi dé bi chdy, vi & giai doan chdy, mat ghi ti€p xic tnre ti€p vai coe
dang chdy & nhiét d6 rdt cao, do vay gi6 cip mot khong thé sdy dén nhi¢t do qua
cao duge.

- Quén tinh nhiét 16n diu chinh khong nhay.

- Yéu céiu vé nhién licu cao do khong gidi quy@t duge mau thudn lot gidé ma
khong ot nhién liew. Thudng yéu cdu nhién ligu ¢6 d¢ 4m khong qud 16n, W"
khong qua 20%, vi do dm 16n giai doan sfy kéo dai, dy céc dudng ranh gidi vé
phia sau, ¢6 thé thai trude khi chdy kigt. D0 tro cha nhién li¢u khong duge cao qué,
A" khong qud 20%, nhiét d0 néng chity coa tro cling khéng duge thip qué, khong
dusi 1200°C, d€ tranh hién twgng tro xi boc 1dy hat ¢dc chura chdy hét. C3 hat nhién
li¢u yeu céu cao, nhit 1a khi dot trén ghi thanh. C3 hat khong qué 1dn ciing khong
qué nhd, hat 16n khong qué 50 nun vai than dd, 35 mm vdi than antraxit, hat nho
dudi 6 mn khong chiém qud 15% vdi than d4 va khong qud 10% v6i than antraxit,
¢& hat thich hop nhdt vé&i antraxit 1a 6 = 12 pun, v61 than da 12 <+ 25 mm, than nau
25 + 50 .
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2.4 BUONG LUA PHUN

Budng lita phun duge diing khé rong rdi, nhdt 1a véi 10 hoi L,Ong sudt trung
binh trd 1&n, thudng trén 35 T/h. Budng 1ira phun ¢6 thé d6t duge ca nhién licu rén,
nhién Hi¢u long va nhién li¢u khi. Nhién li¢u khi ¢6 thé dét truc 1iép, cdn nhién liéu
long va rin phdi gia cong, phun thanh hat, nghién thanh bt hodc trong thot gian
gdn day di ché bién thanh dang nhii twrong. Nhicn li¢u hdn hop véi khong khi va
tién hanh (4l ca c4c giai doun cla qud trinh chdy ngay trong budng lita 161 duce
thai ra ngoii & dang tro xi.

2.4.1 Budng lira than phun

1. Qud trinh dit chdy bot than trong budng lita phun

o] dy than duge nghién thanh bét ¢6 dudng kinh trung binh khoing 40 gom
duong kinh dusi 90 gen chim khodng 80 + 90%. Bot nhién licu hdn hop viéi

khong khi (gid cdp 1) phun vio buOng Ira, nhan duge nhiét tir bic xa ngon I,
tudng 10 va biing d6i luu véi sdn phim chiy ¢é nhict do cao.

Khéng khi cdp vao gbm gié cdp mot, cdp hai va ¢é thé ¢6 gi6 cdp ba tifc 1a
hén hgp clia khong khi v6t bot than sau hé thdng nghién than. Tuy theo loai nhién
lieu, gid cAp mot c6 thé chiém khodng 11 + 45%, ¢6 thé sdy néng trude dén 100 +
400°C, thdi bot than vao véi t6c 40 12 + 26 mis, ¢ biét ¢6 khi dén 35 m/s; gid cap
hai thdi vao véi toe do khodng 18 + 32 mi/s, ¢4 bigt c6 khi dén 50 + 60 mi/s; gi6 cip
ba ¢6 thé chiém khodng 10% vdi téc d¢ cao hom, ¢6 thé dén 30 + 60 m/s. Nhict do
216 ¢iip mét anh hudng ridt 16n dén qua trinh chay Thye nghiém cho thdy, néu sdy
dén 900°C thi khi tlép xtic bot than chéy utc khic; & 700°C phé sau 0,4 5; & 100°C
sau 1,6 s. Nhung d€ trdnh hién tugng tu béc chdy gay nd, 2i6 cdp | chi dugc sily
dén mt gidi han ndo d6 tuy theo loai nhign licu, cao nhat khong qué 400°C. Nhién
li¢u nhan nhict, tiép xiic vdi khong khi duge siy néng, sy kho, thodt chat bdce, dén
khodng 250 + 300°C nhiing chit d& chdy c6 thé bit lira, nhiing chat khé chdy ¢
thé & nhigt do cao han, H, & 585°C, CO & khodng 650°C, than gdy vh antraxit
khodng 700 + 800°C.

Khi chit boc thodt ra, dudi nhigt do cao, gap 6xy, chdy va tao thanh khi tro
ngan céch byt than véi khong khi. Thuc nghi¢m cho thdy la gitra bot than vi cic
chil khi xung quanh hiu nhu khong c6 chuyén dong tuong di ma chi 6 sy
khuéch tdn ciia sin pham chdy tir mat than ra va Oxy (i ngodi vio d€ tiép tuc chay.
Do vdy vigéc phd huy 16p khf tro v tro X1 tao thanh xung quanh hat than 13 rdt khé
khan, nén nhitng hat than 16n khé chédy kiét vio bén trong, nhimg hat ¢ dudng
kinh trén 200 gon rdt khé chiy hodn toan trude khi ra khoi budng Itra.
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Khi chdy, cé su t¢a nhiét, dot ndng san phdm chdy va tro, khi nhi¢t do du cao
thi tro néng chay thanh xi c6 thé k€t lai véi nhau thanh nhirng hat 16n hon. Tuy
theo tuong quan gita dong ning va thé nang, nhiing hat nhd bay theo sdn phdm
chdy, nhitng hat xi 1dng ¢6 thé bdm vio bé mit truyén nhiét, nhimg hat nguoi
nhanh dong dac lai, ti€p tuc bay theo khoi, phin hat 16n hon ¢6 thé bi tdch ra khi
dong thay doi ¢t dién, chiéu hudng hodc va dap vao cic bé mit cla thiét bi khir
bui hoge thu hoi tro, nhimg hat qud nhd khong tich duge, thai qua ong khdi cling
v(i cdc chiit khi doc khac gdy 6 nhiém moi trudng. Con nhitng hat xi long 16n, roi
xuéng phia ddy budng Ilra, & d6 c6 thé thii ra & thé 10ng goi 1a phuong phép thai
xi long, ciing ¢6 thé dugc 1am ngudi, dong dic lai r6i thai ra ngoai theo phuong
phdp thét xi kho.

Trong budng Iira ¢4 qua trinh chdy sinh ra nhiét, dong thdi cling c¢d qué trinh
truyén nhi¢t ¢ho moi ¢hat lam cho nhiét d¢ giam xudng nén nhiét do trong bubng
1ira khong dong déu. o trung tam budng lira nhi¢t do cao nhdt, c6 thé dat dén 1500
+ 1600°C hode cao hon. Cang géin dan 8ng, nhiét d§ cang gidm.

Qud trinh chdy clia nhi¢n ligu phu thude vao rit nhiéu y&u 16 nhu tinh chat cia
nhién li¢u, ndng do bot than, nhiét do va téc do cia hdn hgp.

Tinh chit nhién ligu ¢6 dnh hudng rd 16n, chat boe nhiéu dé chdy, bit Itra
sOm, thdi gian chdy ngin, chiy ki¢t. D6 13 do chét bée dé chdy, hon nita khi chat
bdc thodt ra nhiéu lam cho ¢8c x8p hon lai phd huy cdc 16p khi bao boe xung
quanh hat than, lam cho 6xy va cdc trung tam hoat tinh dé tiép xdc nén qud trinh
chay tot hon.

Néng do bot than ciing ¢6 anh hudng 1én nén cidn chon néng do thich hop.
Ban ddu tang ndng dd bot than thi 1G¢ d¢ chdy tang, do nhiét lugng 10d ra nhiéu
nhi¢t do tang, nhung khi ting qud thi khong ¢t khong khi, tdc do chay giam. Mai
loai than ¢ mot ndng do t6i wu, khodng 400 + 500 g/nr'.

Nhiél d0 cia hén hgp khong khi va nhién liéu (gi6 cap mot) ¢d anh hudng rat
16n. Nhi¢t do cao, bit lira sdm, chdy nhanh, chdy kiét nhung phdi trdnh hign tugng
tr chdy trong ong din nhién liéu. Tuy theo loai nhién li¢u chon nhiét d¢ sdy cho
thich hgp, ndi chung khong qui 400°C. T6c do gié clp mot ciing ¢4 anh hudng
khong nhd. Toe do 16n qud, tuy hdén hop 131, dé chiy, nhung thodi gian luu lai trong
budng lira ngin, nhién liéu khong kip chdy hét; néu t6c do cham qud hén hop
khong t3t, chay khong tdt ma ngon llra ngin ¢6 thé gdy nén déng xi xung quanh
vOi phun ¢6 khi chdy ca miéng voi phun.

2. Cdu tao buiong lua dét than phun
a) Cdu tao voi phun

Voi phun 12 chi tiét rdt quan trong d6i v&i qua trinh ddt chdy nhién liéu. Khi
thi¢t k& cdn chi ¥ cdc yéu ciu sau:
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- C6 kha nang d6t chdy nhanh, ngon lira 6n dinh va chodn hét cd khong gian
budng lira.

- Dédm bilo hiéu qué chdy cao: vi hé s6 khong khi thira bé nhit mi chdy hoan
toan d¢ gidm bt cAc t8n thit g, qs, qs.

- Bém bio vin hanh tin ¢4y, dn dinh nhung dé diéu chinh. Thuong chi ¥ céc
viln dé sau:

- Toc do gid cdp mot di cao dé trénh hien tong hat than tdch khdi hin hop,
kh6 chdy, trdnh hién tugng chdy qua gan tham chi ngay trong miéng voi phun,
nhung 8¢ do nay ciing khong ducge cao qud.

- Sau khi ra khéi vdi phun mot doan, gié ¢ap mot va gi cip hai phai hdn hop
cang déu cang tot.

- Néng dg bot than thich hop, phan bs déng déu.

Dua theo dic di€m cdu 1ao, c6 thé chia vdi phun thanh hai loai chinh (hinh 2-
21): voi phun rdn va voi phun det.

A - -7
| // /If"i.
P Pl T g [t
—=Gidesp2 | - T Gidcgpti ST
—*———-——f‘_-'_,_ 1’" ----__...____|»—
—_-—:.;,;‘.---_‘___;-',‘.‘1_1_ - —— -
Gioedp f oo Giad'edp 2
—= Giocdp 2 - ‘:‘l{. G;é cé",’a'f "H T
(6) N
\:\‘:
]—-I
Vot -tri-n SOl Fr T
——-_Gf'ciféé? | ; [A
—— GG 1. /:,; 1=
— TR A A
= o cdp 7. o R
e Gidcdpz | 1
7T
(9) Iz

Hinh 2-21. C4u tao cac loai voi phun.

Trong loai voi phun trdn, ¢6 loai gié théi thing, gi6 cdp mot di trong (hinh 2-
21a) hodc di ngoai (hinh 2-21b). Ca hai loai nay hén hgp chéam, néng do nhién licu
phan bd khong déu, chdy khong nhanh, nhat 13 loai g16 ciip mét di ben trong, vi gi6
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cip hai ¢6 nhic¢t do khong cao bao 1y xung quanh hén hop nhién licu nhin nhiét 1l
hudng Itra khé khiin hon,

Loai voi phun 1ron ¢6 miéng loe (hinh 2-21¢), & chinh gilta ¢& chup hinh nén
nén qua trinh chdy 16t hon, nhé hén hop 16t hon, fai ¢6 thé tao thanh ving chan
khong & chinh giifa hiit sdn phdm chdy c6 nhigt d6 cao vao. Ngudi ta ciing ¢ thé
tzo thanh xody cho cil gi6 c4p mot va gid cip hai dé cai thien qué trinh chéy.

Voi phun det (hinh 2-21d) ¢6 ti¢t dién hinh chit nhit, gid cdp mot cé thé &
trong hogdc ngodd, cé thé quay 1én xudng mot gde 16n nhat khodng 15° so véi mit
phing ngang Jé diéu chinh trung tam ngon Ia,

Ty 1¢ giss ciip mot va cdp hai tuy theo loai nhién licu: véi antraxit £i6 cdp mot
chiém khodng 11 + 20% than gy khoang 15 + 20%, than d4 cdc loai va than nau
khoang 20 = 45%.

Toe do gid efing tuy thude vao loai nhien liéu va loai voi phun. V&i vdi phun
tron, tde do gid cdp mot khoang 12 + 16 mi/s véi antraxit, 16 + 20 m/s vi than giy
va 20 + 26 iy vdi than dd va than nau. Toce dd gi6 cip hai cao hon, khodng 18 =
22 mis vai antraxit, 20 = 25 n/s v than gdy va 20 + 30 m/s vd&i than d4 va than
nau. Vai voi phun det, cdn chon t6c do cac hon, vdi antraxit vA than gdy, gi6 cdp
mot va gi6 cip hai déu chon khodng 27 + 32 mifs, véi than d4 va than ndu chon gié
cip mot khodng 27 =+ 32 m/s va £i6 ¢ap hai khodng 32 + 37 mis.

b. Cach bé'1ri voi phun trong budng lita

Trong budng lira d6t than phun thuong bo trf dan Gng sinh hoi phia trude
tudng, vira d¢ bao vé wdmg vira d€ tan dung nhiél bifc xa, gidm dugc dién tich bé
mit truyén nhi¢t, nhung nhién licu kho chay hon nén doi khi cdn o6 daj chdy trit
bing vira chiu lira € d6t loai nhién ligu khé chdy nhu antraxit, v.v... Thutmg b6 tri
vol phun vio Lrong budng 1ra theo bén cdch (hinh 2-22).

- V0i phun didt mét phia (a): thuong dung voi phun tron dit trude ngue 19, tr 1
+ 3 hang, mai hing tir 1 + 3 vdi phun. Cong sudt ctia 15 khodng 35 + 120 7/h, tam
ngon lira dé bi lech.

- VOi phun dit hai phia, ciing thudng dung voi phun trdn bé trf hai bén sudm
(b). Loai nay ¢6 ngon lita chodn déu hon, cong suflt 10 ¢6 thé 1én dén 230 T/h.

- Voi phun dat bdn géce (c), thudng ding voi phun det ¢é truc dat tiép tuyen
vai mot vong tron tudng tugng ¢ dudmg kinh bing khoing 8% bé 1ong, khoang 1
+ 2 1, néu 1dn qué ¢d thé chia thanh hai tam.

- VOi phun dat tlr trén xudng (d): thudng ding voi phun det, ngon Iira di tir
trén xudng ddy réi lai quay len. Nhu vay dutmg di cia nhién liéu dii nén dé chay
ki¢t, dung thai xi 1éng thi thuin tién hon, néu thai xi kho thi dé bi tic day 1.
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{d)
Hinh 2-22. Cach b tri véi phun treng budng lifa.

M&i cdch bd tri vdi phun c6 mot dac diém riéng, mot uu khuyét diém riéng,
tuy thuodc vao cdc didu kign cu thé ma lua chon nhw: tinh chdt cua nhién liéu, nang
sudt cla 1o, cdu tao clia budng 1ira va cdu tgo cla vo1 phun, v.v...

Khi b6 i cdc voi phun cdn chi §: khong dat qué sdt tuimg va phéu tro lunh aé
tranh déng xi, khodng cach t6i tudng khong dudi 1,5 + 2 m, cach phéu tro lanh
khoang 1,2 + 2,2 m, hai hing voi phun khong qué gin nhau, kheing 1,4 + 2,5 m dé
Khioi anh hudng 1n nhau, khodng cdch dén cira ra budng 1lta dd 1on dé€ chdy kiét,
khong dusi 7 + 10 m d6i v&i 10 25 + 5017k, 11 + 12 461 vii 10 75 + 120T/h, 14
= 16 m dGi v6i 106 130 + 250 T/h, vov...

3. Uu khuyét diém cita 10 than phun

bay 12 loai 10 hoi twong d6i hi¢n dai, dung phd bicn véi loai 1d hoi cong sudt
trung binh tr3 1n, trong c4c nha mdy nhiét dién, né ¢ cdc uu nhuuge diém sau:

* [Ju diém:
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~ C6 hi¢u sudt nhigt cao vi dot chdy khd hoan todn véi hg s6 khong khi thira
twrong dai nhd.

_ C6 thé d6t duge nhidu loai nhién li¢u k& cd loai nhign lieu chat luong thap.

- C6 cOng sudt 16n, phit hop v6i cc nhd mdy nhi¢t dign.

- C6 thé 1y dong hod cic qud trinh cdp nhicn li¢u, thai tro xi, gidm nhe lao
dong, cong suil 6n dinh, diéu chinh nhay bén.

* Nhuge diém:

Bén cunh cdc wu diém trén, cling ¢6 nhimg nhuge diém nhr:

- Cin ¢6 them hé théng nghién than nén thié bi céng kénh, 10n ning lugng,
én do, bui bam, v.v...

- Tro bui bay thco san pham chdy rdt nhidu, nhat 1a khi thai xi kho, dén dén
mai mon va bam bdn bé mat truyén nhict, phii thém bo khir bui d€ gidm 6 nhiém
moi trudng. C6 khi xi con 1am téc ddy 1o.

- Quin inh nhiét trong budng lira khong 16n nén dé bi tit 10, thudmg phai bo
tef vod1 phun ddu dé hd trg.

- Khé ding véi 10 hoi cong sudl nhd vi budng 1ia Khong db 16n dé chdy Kigt
nhién ligu.

4. So qua vé budng lira phun than nhit tuong

Mdy chue nim lai day nhiu nude di va dang nghién cltu dét than nhil fuong,
tite 12 hdn hyp bot than véi mot s6 chit 1ong nhu ddu, nude ¢6 thé thém mot s6 chdt
phu gia.

a. Budng lita phun nhit tuong than ddu

Nhil tuong than ddu 12 hdn hop gilta bot than vdi ddu, goi til 1a COM 1dc
Coal - Oil Mixture, d6i khi con thém mot it nudc got tit 13 COWM, titc 14 Coal -
Oil Water Mixture.

3 day than duge nghién thanh bot, tho hon so vdi than phun, duong Kinh trung
binh khofing 74 zan, nghia 1a 70 + 80% than lot qua sang 200. 3 Nhat dang nghién
citu ding bot thd hon, dudng kinh ¢6 thé 1en dén & mm, ty 1§ bt than c6 thé
chiém khoing 20 + 50%, chat phy gia ¢ th€ chiém khodng 0,5 + 5%, doi khi
npudi ta thém nude hoidc mrde voi véi Ui 1¢ khoang 4 + 10%.

Than c6 thé duge nghién trong méy nghién kho hay mdy nghién udt, cho trgn
véi diu, cdc chit phu gia, khudy déu réi ding bom qua Gng din dua dén noi sk
dung 161 dua vao trong budng lira dé dét chdy. Nhil twong duge phun bing co khi
hodc hoi nude hay khong khi nén qua cdc vdi phun ¢ cdu tao tuong W nhu voi
phun than. Qué trinh chdy c& thé chia thinh hai phdn, phén khodng 1/3 10 trinh ban
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ddu chil yéu 13 chdy hat ddu, con 2/3 10 tAnh sau 12 chiy bot than. Nhu vay
déu ¢6 anh hudng 16n dén viée bét 1ira cdn bot than ¢6 anh hudng 16n dén vige chay
Kict.

Pt nhii twong than ddu ¢6 wu diém nhy sau:

. C6 thé ding than thay cho ddu, néu thay bing 45 + 50% khGi lugng than ¢6
thé tiet kiem duge 25 + 30% ddu, ding dé d6t khong chi trong 10 hoi ma con ditng
trong cée 10 luyén kim, 10 cao, v.v...

_ C6 thé van chuyén nhién ligu bang dudng ong.

Viée ¢l o 1o dot ddu, dot khi sang dot nhil twong kha don gian, ton it thoi
gian va kinh phi.

Tuy nhién ciing ¢6 nhimg nhuge diém nhu:

- Phai cdi o thanh bubng dot c6 mot «6 dic tinh nhy budng dét than phun
thai xi kho, phai ¢6 phéu tro lanh, phai chti y vén d¢ bam xi, tic xi vin dé mai mon
va bam tro bui, khua bui, v.v...

- Phai dat thém h¢ thong ché bi¢n va van chuyén nhi tuong.

Vin d¢ 6 nhidm moi trudng phii chd § hon vi luong 1ro bui, khi NO,, 50,
tang 1én nhicu.

b. Budng bita plun nhii tieong than mifoc
Nhii tuong than nude 12 hén hop bot than véi nude v mot it chit phy gia.

Bot than ¢6 dudng kinh khoang 50 + 200 um , trong d6 70% hat cé duing
kinh dudi 74 gen, tén 300 gan kKhong qué 1%, nudc chiém 1y 20 + 35%, trung binh
khoing 30% va 1% chét phu gia. Nhii tuong than nudc ¢6 thé dét bang hal cach:
phun va dot ting soi. Co ché chia qu4 trinh chdy cdn dang duge tiép tuc nghicn ctu,
nhung ¢6 thé néu mgt s anh huding dén qud tiinh bt lia vi chéy nhit chit bdc
ciia than cing cao cang 181, khong Kkhi dua vao cdn duge gia nhigt ¢ thé trén
300°C, hén hop nhanh nhit tuong véi khong khi va sin phdm chdy e budng lra.

Sir dung nhil twong than nudc ¢6 uu didm nhu sau:

- C6 (hé tan dung luon nuéc ¢€ khai thic va tuyén than bing thuy lue, vi ca
hot than lin trong do, dong thdi ¢6 thé khir do tro, luu huynh, v.v... lam gidu nhién
ligu.

- C6 thé van chuyén bing ng dan, trdnh duge roi v, Anh hudng cla thdi tiét,
1161 kiém du 1 vh chi phi so véi vin chuyén dudng sit.

_ C6 thé d6t thay ddu ma budng dat chi cdn cai tao chit it, ddu tu khong
nhiéu.
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- Giam ddng ké 0 nhidm moi trudmg. Thire nghi¢m cho thdy so v&i 10 than
phun, néng do khi NO, va CO gidm tir 1/6 d&n 1/2. Lugng tro va SO, ciing giiun
nhat Ji khi co thé khit bét tro va luu huynb trong qua trinh ché bicn.

So vdi dot ddu, dot nhil tuong c6 cde nhwge didm sau:

- Cong sudl 10 hoi bi gidm. DE khong bi gidm nhi¢u ¢in lam gidu than trong
nhil twong, ¢4 thé gidm do tro xung dudi 3%.

- Vi phun dé bj mai mon.

- Bit 1{ra cham hon, 160 thém nhién licu d¢ 1am cho nude bde hai, tuy €6 mot
ft nude khi gap cacbon & nhigt do cao ¢é thé xdy ra phan (mg khi hod than: H,O +
C — CO + H, lam cho quA trinh chdy Kiét hon, nhung ndi chung vin khong du b
nhiét hod hot.

2.4.2 Budng tra phun diu

Ld hoi d6t ddu ¢ nhidu & cde nude phuong tay, it ding & céc nudc sir dung
nhi¢n Jicu theo k& hoach, vi ddu la loai nguyén nhién li¢u quy, danh cho céc cong
ngh¢ uu tién, con ddi vai 10 hot "dat ngodai”, dé 13 chitc qua trinh cthdy nén cb (hé
dot loai nhién licu 18 tién hon. Nhu vay, ddu ¢ thé coi 13 nhién licu chinh hoac [a
nhién li¢u phu teg, chi ddng khi khdi dong hodc khi chay véi cong sudt thip tranh
cho 10 khoi by it

I. Qud trinh chdy cua nhién liéu long

Diu duge phun vdo trong budng Lra thanh nhitmg hat bui nhd bing kKhodng 10
+ 200 e, dudng Kinh hat dudi 50 gon chicm trén 80%, dudi 20 gm chidm khoing
5% thi qud trinh chdy rdt t6t. Co ché qud trinh chdy diu kha phic tap, cdch 1§ giai
chua thdng nhilt, co thuy€t "0xy hod" va thuy¢t "phan huy nhi¢t” nhung két qua
cudi L,ung thi nhu nhau, déu 13 tao thinh khi CO, vd H,O vi cling déu cho ring
hiéu qui qué trinh chdy phy thude rit nhi¢u vio dé min ctia hat du, hat cang min
thi bit chdy cing nhanh va chdy Lan(g kigt. Do vay viée phun dau thanh bui la mot
qué trinh hél sic quan trong. €6 thé phun ddu bing bom co khi, cling ¢6 1hé phun
bing khong khi nén hodc hoi nude. Tuy cdch phun khéc nhau, nhung qud trinh
chdy cu bin gidng nhau.

Khi hat ddu duge phun vio trong budng 1ira dang vin hanh, ¢ nhiét dg cao, ¢
nhin nhi¢t, sdy nong r8i bde hoi. Hoi dau kbhucch tdn tir trong hat diu ra ngodl,
trong khi d6 thi 0xy khuéch tdn theo chiéu nguee lai, i ngodi dén mit hat dau; khi
chiing gdp nhau d¢n nhi¢t 40 da cao, s& chiy va tao thanh mit ngon lra (hinh 2-
23).

V& nhitg hat ddu 16n, do ¢6 tdc do tuong ddi gilra hat nhién ligu va khong
khi nén mat ngon lira ¢6 hinh dang ngdi bit 1ong (hich 2-23a). V6i nhimg hat dau
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min, khong ¢6 t6c dd twong d6i gilta hat ddu va khong Khi nén mét ngon Jira
hidu nhu 13 hinh cdu déng tam véi hat ddu. N&u phun ddu bing hoi nude, v hoi
nuGe truyén nhi¢t nhanh nén hat ddu boc hoi nhanh, d€ hon hop vdi khong khi nén
qué trinh chdy nhanh, tuong tr nhu qud trinh dot nhién ligu khi.

Bé m3fngon {2

Har diy
Hat diu

Thank phin 7a

Hinh 2-23. Qua trinh chay hat ddu

Cin luu § 13 dfu ¢6 cdu tao phiic tap, hdn hyp cua nhiéu loai cachua hydro nén
qud trinh hod hoi khong don gian, khong diing nhiét nhw céc don chat. Khi hat ddu
nhan nhiét, nhi¢t do ting ddn, nhimg thanh phdn 6 nhiét do bay hoi thip s& bay
trude, phin con lai b6c hoi khé hon. Néu nhiét do khong da cao, hén hop giira
ahién liéu va khong khi khong t6t, qud trinh gia nhiét kéo dai, c6 thé dan tGi hién
tuong phan huy nhi¢t, tao thanh nhimg hat cacbon rin cé kich thude rdt nhd
khodng 0,006 < 0,16 zan, ching ¢6 thé k&t lai thanh hat ¢6 dudmg kinh khoéng 0,1
+ 0,3 om goi 1a mudl m6 héng, rét khé chdy kigt.

Tém lai, qué trinh chdy hat ddu ¢6 thé chia thanh cdc giai doan:
- Giai doan sy néng, bGc hoi va oxy hod cham.
~ Giai doan bdc hoi nhanh, 0xy hod nhanh va tgo thanh ngon Itra.

- Phén con lai cha c¢ hat 16n bi phan huy nhigt, néu dd khong khi va nhi¢t do
cao sé chdy hodn toan, néu nhiét do khong di cao thi vin con lai m& hong, tao
thinh 16n thlt ..

Trong qud trinh chdy, nhiét sinh ra dot néng sin phdm chdy vi truyén nhi¢t
cho mai chit qua c4c bé mat truyén nhi¢t. Vi luon cdn lai nhimg hat muoi mé hong
khd chay, O nhigt do cao, nhimg hat md héng néng do, phét anh sdng va bifc xa
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nhiét, tao thanh ngen lira sdng. Theo cac tii licu, néu ngon lira ¢4 dudmg kinh 70
cm, dai 4 i, nhi¢t do cao khodng 1400 + 1500°C ¢6 do den bic xa kha 16n, bing
kKhoang 0,6 + 0,8 nén khi nang truyén nhiét bie xa cta budng Itta dot ddu rdt cao,
dd 1a mot v viét clia budng Ilra dot ddu.

2. Cdu tqo cua budng lita dot diu

C6 nhicu dang budng 1ira v cdc loai voi phun dau khédc nhau, tuy thude vio
loai diu, vao hinh dang, kich thude budng lira va bé mil truyén nhiét ciing nhu
phuong phdp van hanh. Khi thiét k€ budng 1ira phun ddu cin chi § cde y&u ciu sau:

- €6 th¢ phun ddu thanh nhitng hat min v6i Iuong i it nhat, ap sudt thdp
nhit.

- D¢ dang hén hgp bui ddu véi khong khi nhanh nhdt, trice dé nhat voi hé sO
khong khi thira nhd nhat.

- Bam bio nhiét do budng lira di cao, {t nhit cling phai 1én hon nhigt d6 bit
lra chia ddu, khodng trén 580°C.

- Ciu 120 don gian, d& dang ché tao, sir dung, bio dudng, sira chira, dé dang
diéu chinh vi di¢u chinh duge trong pham vi cong sudt 16n.

a. Céie tao voi phun

Thuong ding cdc loai vdi phun biing khong khi nén, bing hoi nude hojc bom
cao ap.

LaVoi phun ddu bdang hoi mede hoge khong ki ¢6 dp sudt cao (hinh 2-24)

Voi phun ¢6 hai 16p, bén trong din dédu, ben ngoai dan khong khi nén hoge
hoi nude. Co Joai hén hop trong, ¢6 budng hén hop ddu véi khong khi trude khi
phun vio budng lira, ¢6 logi hdn hop ngoal nghia la ddu va khong khi cing phun
vao budng Iira r8i méi h8n hgp. Cing mot vdi phun ¢6 thé ding hui nuée hoic
khong khi ¢6 dp suat, thudng 16n hon 4p sudt ddu khoing 0,5 + 1 har, néu cao qua
¢6 the 0 hign tugng "tudt 1ira”, néu thdp hon 4p suat ddu thi khi voj phun bi tic,
ddu ¢6 thé chily sang Gng din khong Khf.

Thudng diing khong khi nén dp suat khodng 2 + 8 bar, ticu t6n khoang 0,09 =
0,15 w' khong khif lit ddu. Néu diing hoi nudGe, 4p sufft Khofing 2,5 + 3 bar, 13¢ 4o

hoi ra khodng 300 + 1000 m/s, tdc do ddu khodng 1 m/s, tiéu hao khoing 0,2 + 0,6
kg hoil kg ddu.

C6 loai con trang bi thém nén dign v6i dign thé khoang 10000 V, ¢6 dang

&u sing nén goi 13 sing phun déu. Loat nay dung dp sudt diu cao hon, khodng 6

+ 8 bar phun thanh dong c6 t8c do cao khodng 20 m/s, khong khi dua vio qua cdnh
hudng d€ tao thanh xody, hdn hop 161 hon, chdy t5t hon,
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Loai voi phun ddu cao 4p ¢6 ¢éce vu diém:

- Cin tao don gidn ma vin chdy tot, hi¢u sudt cao.

- Diing hoi, ddu d& bSe nén c6 thé dot duge ddu xdu.

- Ngon Ira nho, dai, dang hop véi 10 ¢6 budng lira sdu.

Bén canh d6, ciing ¢6 nhuge diém 1a:

- Khi van hanh phdt ra tiéng 6n lén.

- Tén hoi d& phun, mat khodng 2% sin lugng hoi, thanh phin hoi nude trong

khéi cao, dé ngumg tu, nhit 12 khi dot dau ¢6 nhiéu Tiu huynh, do dé a8 1am i bé
mat truyén nhi¢t & phan dudi.

- Khi ding quat, 1on thém di¢n nang va thiét bi.

Budng hén hdp

Jl @\\\\\\\\\\\\\\\\\\\m

xé

§ 1 ANAANANRARRNANRAN

Har nuochede khong khi nén

Hinh 2-24. Vai phun ddu c6 ap sut cao.

2.a VOi phun ddu bing khong khi ¢6 dp sudt thap (hinh 2-25)

Hinh 2-25. Voi phun du béing khdng khi.
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Diu cdp vao c6 thé ding bom hodc do trong luc cia ddu trong thing 1dp cao
trén 3 m. Gi6 cdp mot dé phun déu c6 4p sudt khoang 2000 + 12000 Pa, gié cdp hai
cung cdp riéng.

Loai vdi phun nay c6 cdc dic diém sau:

- Thiét bi don gian, d& ché tao, d& van hanh, ré tién.

- Giam dugc nang lugng tu ding.

- Dung gi6 dé thdi, gay tiéng On.

- Ngon Iira ngéin, ddi hoi chdt lugng diu cao.

- Kich thude vdi phun tuong ddi c6ng kénh.

Loai vdi phun nay thudng ding cho 10 hoi cong sudt nho, khoang 100 kg/h.
3.a Voi phun co khi (hinh 2-26)

Q) O ¢ @ ®

¥ W L

foled

s P}fé}?.péé‘; BDia xozy Bia phun

Hinh 2-26. Voi phun d4u bing cd khi.

Ciing c6 loai &p sudt thdp va dp sudt cao nhung cuing mot nguyén téc la dung
4p suft dé ddy ddu qua 16 nhd dé phun thanh bui, loai 4p sudt cao thudng dung
bom c6 4p sudt tir 10 + 20 bar, loai 4p sudt thdp c6 thé dung luc ly, tam. Lugng ddu
phun vao ty 1¢ thuan véi 4p sudit cin bac hai. Sau day gi6i thiéu mot loai voi phun
co khi ¢6 4p sudit cao. & ddu mi¢ng Gng phun (1), ngudi ta ding écu (5) dé lap
thém dia phan phdi (2), dia xody (3) va dia phun (4). Trén dia phan phoi c6 khoan
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nhiéu |6 nhd, dudmg kinh khodng 2 + 2,5 s, n6i lién v6i nhau bing mot
ranh siu hinh vanh khan. Bia xody ¢6 3 16 nhd théng véi rinh & dia phan phdi, 3 16
noi HiEp tuy€n véi mot 16 tron chinh giira,

Ddu tr miéng phun, qua cac 16 dua vio rinh cla dfa phan phdi, viio ba 16 1di
di theo hudng ti€p tuyen vio 16 chinh gitra cia dia xody tao thinh dong x0dy qua
16 ¢5 chinh gitta dia phun, phun viie budng 1ra dudi dang bui d€ tién hinh c4c piai
doan cua qud trinh chdy.

b. BG tri voi plum trong budng lita

Voi phun ¢ thé bo trf thanh mot vai day, phia trude hodc hai phia déi dién
nhau. Nén bo o nhicu vdi phun d€ ¢6 thé dicu chinh cong suit bing s6 luong voi
phun, mdi vii phun déu nén dat hét cong suat. Can chi y khodng céch gitta cde voi
phun cling nhur t&r voi phun dén twdng 10, khodng cach dén tudng bén khodng 1,5
m, d¢n twdmg sau khodng 3 + 4 m.

3. Mot 56 diéu cdn chi ¥ déi voi 1o hoi dot ddu

Khi sir dung 10 hoi dot ddu, cin chi ¥ dén hién wiong chdy, nd vi hién tugng
n mon. An mon dién hod & nhigt d¢ thap, nhdt 1a khi dot ddu ¢6 nhiéu lus huynh;
dot diu eon ¢6 an mon & nhi¢t do cao, vi trong tro ddu 6 V chéy tao thanh V.0,
cho nhi¢t do néng chay khodng 675°C, néu ciing ¢6 Na,SO, thi nhict do néng chay
gidm d¢n 550 + 580°C. Thye nghi¢m cho thdy khi V,04 bém 1én bé mat ¢6 nhiét
do trén 550°C trong 2000 £ ¢6 thé n modn sau dén | mm, do vay phii it cho nhiét
dd bé mat truyén nhiét khong cao hon 550°C.

Chdy 1a hi¢n trgng nguy hiém, rit ddng quan 1am vi défu rift dé chiy va gay ra
nG. Nhigt do biit lira clia ddu rét thip, chi khodng 60 + 80°C, nhiét do tu chdy ciing
Khong cao, chi khodng 530 + 580°C, do vay khong nén ba Uf thiing chifa ddu trong
gian o, ciing khong dat & vi trf ma khi 10 1f ddu ¢6 the chiy vao gian 1o.

Hign twgng nd 6 thé xdy ra & trong budng lira cling nhur trén dudmg dén khdéi,
nhiit 1a ¢ nhimg goc chét dé tich w céc chat khi, nhat 13 khi nhém 10, Trudce khi
nhom 19 phii cho quat chay dé thdi hét cée chit khi chdy con s6t lai, néu nhém 1dn
ddu khong thianh, hojc dang van hanh bi tét phai ngitg 10 thi trudc khi nhém lai
cting phai thong gid. Budng lira va doi khi ¢ trén dudmg din khoi cdn bd tri nép
phong no.

o. So qua vé dot dau nhii tuwomg

Ddu nhil tuong 14 hdn hgp gifta hai chit 16ng khong hoa 1dn nhau [ ddu va
nude. Thudng glip hai loai 1a: ddu boc nude vidt tit 13 w/o, tite 1a hat nuée bi déu
boc & ngodi vi logi nude boe ddu, vidt it 12 o/w. DSt nhii tuong ddu ngodi muc
dich tiét ki¢m diu con nhiéu tranh ci, ¢6 thé cai thién duge didu kien moi irudmg.
Theo cde tai licu nude ngoai, thudng ding do thdm nude khodng 5 + 25%, khi dol
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¢6 thé tiél kiem duge 2 + 10% ddu, giam duge 10 + 70% khi NO, , 40 + 90% lugng
tro bui trong khaéi thal. Cach gidi thich chi yé&u v tiét ki¢m diu nhu sau: nude hén
hgp vai didu khong nhitg khong chay d¢ tod nhié¢t ma ¢dn cin hip thy nhi¢t dé hod
hai, nhung né lai c6 tic dung chdy ki¢t véi he s¢ khong Khi thira nhé nén gmm
duge 16n thilt nhiét q; va q,. Theo két qua thye nghi¢m khi dot dau nhd wong, co
thé chéy ki¢t v6i a0 = 1,02 + 1,05, con khi ddt ddu nguyén, cén o = 1,8 mdi c,héy
ki¢t duge, do viy ¢é thé dét nhi twong diu véi h¢ s6 khong khi thira nhé, gidm
duge .. Mat khéc khi d6t nhii twong déu, hat ddu duge hai 14n "hod suong”. Lén
thit nhat 1a tir vdi phun vio, nhii trong duge phun thinh nhimg hat nho, tum goi [a
}an "hod suong” tht nhdt, day vin 1a nhimg hat hdn hep diu vd nude boc nhau, do
nhiét do hod hoi clia ching khéc nhau, nude hod hoi trude, thé tich dan né rdt
manh, pha nlnmi_ mang ddu thanh nhimg hat nhd hon, goi 14 “hod suong” lan tha
hai, k&t qua 1 hat ddu min hon, dign tich bé mat tang 1én, tiép xun, vl khong khi
(ot hon, chdy s& kiét hon. Do vy néu van hanh (ot, lugng nhidt an hod hoi nude
nhd hon luong giam céc t6n that q,, g, thi ¢t kiém duge déu. Cin luu ¥ 1a Jugng
khéng khi cung cdp vao phii tinh theo luong ddu trong nhil tuong, thudng dung hé
s& khong khi thira 13 1,05, nhiéu hon thi van hanh khang 16t, khong ti€t ki¢m duge
diu.

2.4.3 Budng {{ra d&t khi (gas)

Nhi¢n licu khi ding cho 1 hoi ¢6 thé 1a khi thién nhién hogc khi ché
bicn(nhan tav). Khi thién nhien chia rdt it tap chdl khodng, khi ch& bién ¢6 thé ¢
ft bui, nhung ¢6 1hé lge duge. Nhien ligu khi ¢6 nhidu thanh phan khéc nhau, ¢6
thanh phin chdy duge, ¢6 thanh phin khong chdy duge nén nhiét tri cia ching
khéc nhau, ¢4 loai nhiét tri cao, c6 loai nhiét tri thap.

1. Qud trinh chdy ciia nhién liéu khi

Qud trinh chdy nhién liéu khi don gldn hon, thudmg chi gdm 3 giai doan: giai
doan hdn hgp nhién ligu v6i khong khi, sily néng va giai doan chéy.

d day, giai doan hdn hop nhién ligu véi khong khi 1a rdt quan trong, no quyct
dinh 18 d¢ va do hoan thi¢n clia qud trinh chdy, hinh dang ngon Ita diii hay ngén,

nhiét do ngon Iira cao hay thip Dua theo phuong phép hdn hop, ¢é thé chia thanh
ba cich dot:

- D6t ¢6 ngon 1lra sdng cdn goi 1a dot khuéch (an.
- D&t ngon Wra khong séng.
- Bat khong ¢6 ngon 1ita.

Luong khc)ng khi cap phu thGL vio chit lugng cta nhién liéu khi, v6i nhién
licu x4u a8t 1 m'rc chi cdn 0,78 #r'te khong Khi, d6t 1 m ‘e khi 16 ¢d¢ cdn khoang
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4 pitte, dot 1 wr'te khi loai ot thi du nhu khi thién nhi¢n ¢6 khi cin dén
khoang 10 #r're. Khong khi ¢6 thé cdp vio nhd st hit cla dng Khoi, ste ddy cla
quat gi6 hode hodc sitc hiit cha dong nhién ligu ¢6 toc dd cao.

. Dot ¢ ngon lia sang

g day nhi¢n licu vd khong khi duge dua vao riéng rc, vao trong budng lira vita
hén hop voi nhau vira 1ién hanh @t ¢d cde giai doan cba qud trinh ¢hiy, nén tdc di
chéy tuong doi cham, hinh thinh ngon la dia <6 thé dén 3 + 4 m va sdng, nhi¢t 4o
Khong cao chi khoang 1000°C. Khong khi va nhi¢n licu tiép xiic duge véi nhau 1a
nhiy (dc dung khuéch tdn nén goi 1a phuong thife dot khuéch tan va logl voi phun
nay duge goi 12 voi phun hdn hop ngoai hode voi phun khuéch tin.

Ngon lia sing ¢o thé chia )
thanh ba viing (hinh 2-27): viing | Ving ngon lda
(1) khong <6 miu sic 1a ving ' 'V“mh"r"""""
nhigt do thip, ving thit (2) phét
sing, do 1a¢ ddu nhién liéu khi da
duge sdy khd néng, mét 8 thanh
phin nhu métan v cdc cachua
nang nhi¢t phan thinh mugi bo
hong, nhitng hat ndy duge dot
noéng d6, phdt 4nh sing va khi
chay hél od ra mau ving Jda, &
viing thd ba cic chit khi dd bi
phén hu, ti€p xdc véi khong khf i ‘
vi chdy, tod ra maun xanh da troi. ‘ -
Pé 1a trudmg hop chdy binh '
thudmg. N¢u thi€u khong  khi
chiy khong hodn toln, ngon lira
co miu dd sim, co ngin lai va
nhi¢u khoi, nhung néu khong khi
qué nhiu, ngon la ¢6 miu xanh
nhat, ¢é thé phdt ra tiéng oOn.

Ving phaf sing

(7) Ving nhi€t &5 thip

Nhién ligy khi

Hinh 2-27. Ngeon lLira sang.

b. Dot ngon lika kliong sdng

& céch g6t ndy, nhién ligu duge hon hop v mot phin khong khi got 1 gid
cip mot, chiém khoing 30 + 60%, sau d6 mdi thém gié ¢dp hai d¢ hoan thanh qud
tyinh chdy. Ngon 1ia ngén, mau xanh tim ¢4 161 hinh vién try miu xanh lam, nhigt
do dat khé cao, khoang 1500 + 1600°C. Ngon iira cling ¢6 thé chia thinh ba ving
(hinh 2-28). Vang (1) ciing la ving sdy ndng khong mdn sic, ving (2) ¢é mau
xanh lam, 13 viing chdy, nhimg vi kKhong du Oxy nén cdn cd CO vamodt it Hy, vov...
chua chay hél, viing (3) ¢6 mau xanh tim, {a ving chay kiét cdc chit khi con lai
nhd gi6 cAp hai dwa thém vio. Néu khong di khong khf, ngon 10ra ¢é mdu sam 1im,
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diu ngon 1ira vdn phét sang, mdu ving hodc do, ngon tra co ngdn lai, thim chi ¢6
(hé "hit 1" vao micng vdi phun, n €u khong khi qud nhidu, ngon lita nho lai, mét
mdu, phél ra tiéng On va ¢ 1hé "tuot lia", ngon lira rdi khoi mi¢ng phun. Mait nén &
viing (hi hai 1a viing ranh gidi giita vilng chdy bén ngoai va ving chua chay bén
trong, ngon lira lan truyén vao trong theo chi¢u phép tuyén cla hinh nén véi mot
tdc do nhil dinh tuy thudc vho thanh phin ctia nhién liéu. Ngon lra dot theo
phuong thic nay thudng khong duge that &n dinh.

. DOt khong cé ngon lita

& cdch dot nay, nhién li¢u vi tdt
i khong khi duge hdn hop hoan toan
vdi hé s6 khong khi thira khodng 1,02 =
1,05, phun vao trong bubng la véi ¢
d6 kha cao, khoang 10 + 30 m/s, doi khi
con ¢6 théd cao hon. Qud trinh chédy ti€n
hinh rdt nhanh, ngon lira ngin va hau
nhu khong ¢6 méu séc, thudng c6 thém
nhimg giai phip dé giit 6n dinh ngon
ifta nhur khe ranh, twong chén, tudng
hoc, v.v... biang gach chiu lira. Theo
phuong phdp ndy qud trinh chdy rdt ot
nen cé thé dot duge nhién ligu cé nhugt | \
tri thdp nhu khi 1o cao, hodc nhimg
nhien licu chita nhiéu thinh phin chdy
cham nhu métan trong khf thién nhién. Hinh 2-28. Ngon Ilta khdng sang.

Vung chdy K€

() Ving chdy

(1 Ying sdy
nong

Gié cap 1

2. Cdu fao budng lita dot nhién liéu khi

& day thudmg thist k€ céc loai vdi phun vi céch bé trf vao budng lita 1am thé
o dé dam bao nhien lieu va khong khi hén hop vai nhau duge tdt, nhiét do budng
lira &t cao d& dam bio qué trinh chdy. 3 budng ltra dot khi thudng bd tid thém clra
phong nd.

Vai phun ¢6 thé bd trf & phia trudc, hai bén sudn, tir phia trén xudng hodc &
ngay tren mit ghi. D& dim bio qud tinh chy t61, thudng b3 trf them thiét bi 6n
dinh ngay trudc mi¢ng voi phun hoac trong budng Lra nhyr cac tdm chén, cidc mi¢ng
&ng hinh non cut hogc hinh try bing gach chiu lira, nhiéu khi chét gach vun chiu
lita thanh dong trong budng lira (hinh 2-29). Dud day 12 ¢fu tao cha mot s6 dang
vOL phun.

a. Voi phun dot ngon lita sang (hinh 2-30)

Loai voi phun nay chi dua nhién li¢u khi vao budng lira, 18 nhéy hi¢n tugng
Khucch tén ma nhien ligu tidp xde v6i khong khi, tién hanh qué trinh chédy, vi vay
con goi 1a vdi phun khuéch tén. Ciu tao ciia vOi phun khd don gian, chi 1a nhimg
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ong rong, trén c6 khoan nhimg 16 nho riéng biét hoac bé tri thanh nhitng hang,

nhitng day.

Co loai 6ng nhd uén
thanh nhiéu hinh dang khéc
nhau (hinh 2-30). Phia trén
ong c¢6 thé khoan mét hoic
hai hang léch nhau 30"
nhimg 16 nho c¢6 dudng
kinh tr 0,5 + 5 mm, budc
16 bang khoang 4 + 16 lan
duong kinh. Néu bude 16
qua 16n, ngon lira khong lan
truyén duoc, néu qué bé cic
ngon lra can thiép lan
nhau, han ché€ su khuéch
tin va hén hgp gita nhién
litu va khong khi, anh
hudng khéng t6t déi voi
qud trinh chdy. Khi chdy
trén cdc 15 hinh thanh céic
ngon lira sing. Ap suit lam
viéc théong thuong cula
nhién liéu khi bang khodng
300 + 400 Pa, hé théng
khong khi thira khoang 1,2
+ 1,6, t6n thit q; = (0.5 +
1,2)% mdi vdi phun cé thé
dot dugc khoang 1 + 10
m’tc khi dét/h, thuong ding
trong 10 hoi cong suit nho.

Ngudi ta ciing ¢6 thé
ding mot wvai 6ng 1dn,
duong kinh khoang 50 mm
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Hinh 2-29.
Céc céch bé tri buéng Ilfa d6t nhién liéu khi.

dat nam trén ghi. Trén 6ng c6 khoan hai hang 16 16n, dudng kinh khodng 12 mm
(hinh 2-30b). Khong khi théi qua ghi véi dp sudt khoang 600 + 1200 Pa. Hai bén
ong c6 xay tudng gach 6n dinh dé gilf nhiét do cao, cai thién qua trinh chdy.

Loai vdi phun ndy ¢6 cdc uu nhuge diém nhu sau:

- Don gian, vé cau tao ciing nhu van hanh, sira chira.

- Qua trinh chdy kh4 én dinh, ké ca khi cong sudt thap.

- Voi phun it bi hong, vi khong ¢6 hién tugng “hit 1ira™.
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- Nhiét do ngon lira khong dugc cao.

- Ngon lira dai doi hoi kich thudce, budng lira ¢6 chiéu dai thich hop.

- D6t v6i hé s6 khong khi thira 16n qud, bang khoang 1.2 + 1,6.

” ////’/ﬁ///////%

a) &)

Hinh 2-30. V&i phun d&t ngon Il sang.

b. Voi phun dot ngon lita khong sdng

Véi loai voi phun nay, mot phan khong khi hén hop véi nhién liéu trude khi
phun vio buéng lira tao thanh gié cip mot, gi6 cap hai duge dua thém dé chay hoan
toan tao thanh ngon lira khong sing. Khong khi duge dua vao c6 thé nho sic hit
clia dong nhién liu ¢6 t6¢ do cao goi 1a vdi phun c6 dp suat thap va c6 thé do quat
ddy vao goi la voi phun c6 &p sudt cao. Voi phun ¢6 dp suét thap (hinh 2-31a).
Nhién li¢u khi ¢6 dp sudt khoang 300 + 2000 Pa théi qua 6ng tang t6c hinh thanh
t6c do cao, tao thanh dp sudt tinh thap, ¢6 chan khong, hiit khoang 30 + 60% nhu
cdu khong khi (gié cdp mot). Néu 4p suat thira clia nhién liéu khi lén dén khoang
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0.3 + 0.5 bar, ¢6 thé hit toan bo khong khi yéu cdu, bién thanh voi phun khong c6
neon lira. Loai vdi phun nay ¢é tac dung tu di¢u chinh, vi khi cong sudt cao. nhién
liéu cén nhiéu, t6c do dong cang 16n, hit khong khi cang nhiéu phu hop véi yéu cau
ctia qud trinh dét chay nhién liéu. Tuy nhién van cin diéu chinh mot phén lugng gidé
cép vao phi hop vai chat lugng vi tu diéu chinh chi phu thudc véi khoi lugng nhién
liéu dua vao.

Loai voi phun ap Gid cap hat
suat thip ¢6 uu diém iy
la cau tao don gian,
van hanh khong phic
tap, khong tén ning

lugng cho gié cip 3 a’a:‘)__

e
moét, nhung hé so _J_‘
f

khong khi thira van
I6n  bang khodng VRN
12+15. Gio cap mét

Voi  phun c6
quat gié cdp mot vai
ap sudt tuong doi cao
(hinh 2-31), khoang 500 + 3000 Pa cung v6i nhién liéu khi c6 dp suat khoang 500
+ 1500 Pa ciing théi vao, tao thanh hén hop nhién liéu véi khong khi cé toc do
khoang 10 = 30 m/s. Néu buong hén hop kéo dai va ¢6 thém budng 6n dinh s& bién
thanh voi phun khong ¢6 ngon lira.

Hinh 2-31. Voi phun dét ngon Iifa khéng sang.

¢. Voi phun khéng ¢é ngon lita (hinh 2-32)

Trong loai voi phun nay, nhién liéu va toan bd khong khi duge hén hop trude
khi théi vao 1o, thudng cé thém vong 6n dinh bing gach chiu lira nén qua trinh chdy
hiu nhu khéng ¢6 ngon lira. Vong 6n dinh ddi hoi phdi ¢6 da chiéu dai, khoang 1 m
dé chdy hét. Néu budng lira 16n ¢6 thé rit ngan vong 6n dinh vi dong nhién liéu van
ti€p tuc nhan dugc biic xa trong buéng lira va dudng di ciing di dai dé 6 thé chdy
hét.

. I
Khidst - # e \\ APicicy i
Khéng ki

T

Hinh 2-32. Vi phun khéng cé ngon I(fa.
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Nguwdgi  1a cling
diing voi phun chom.
nhién hiéu khi duoe durm
vio mat chim 6 ong
nhé, long trong mar
dng Ién ¢d khong khi
thot vie (hinh 2.33).
hon hep véi nhién lico,
dua vio trong budng
Ira 1i¢n hanh qui trinh
chdy. Toal voi phun

nity ¢ wu diém: C6 thé Khdng ki
nang cao lugng nhién . 3 .
lieu khi & dp suat thap. Hinh 2-33. V&i phun cham,

6 1hé m& rong pham vi

di¢u chinh céng suat {6 ma chdy van 6én dinh, cd thé dét duace nhidu loai nhién liéu
Khi vai h¢ s6 khong khi thira tuong d¢i nho, diéu chinh tuong dai dé dang. c6 thé
sdy trude khong khi d¢ ning cao hiéu qué chiy. Nhung ¢6 nhuoe diém 12 tiéu 16n
nang lugng cho g16 cap mal.

2.5 SO QUA VE BUONG LUA BOT HON HOP

G day gidi thiéu hai loai; budne & x0dy vd budng l(ra tang s6i (ting long).
Trong cdc buong ltra nay. nhién liéu khong hodn toin x€p theo 16p, ciing khong
phii chdy trong khi di qua ca khong gian budng lita. Né vira ¢6 mot phin dic didm
chdy ting. mét phin dic diém chay trong khong gian.

2.5.1 Buéng llta xoday (hinh 2-34)

L.oal budng lira ndy ra dai tit nhiing nam 30 & Nga. dén nhitng nam 40 & M§ v
mot s6 nuGe khde trong cdc 10 hai cong sudt 16n. gin diy & My thdi phdt trién,
nhung & cdc nude khdc vin con, nhu & Pic moi thiél k€ loai 10 hoi cong suit
khoang 1000 T/h vGi budng lira xody.

Budng Iira xody ¢4 thé dot than cim nghién thé hon budng lira phun. Budng
Ilra xody ¢é dang hinh tru. mét 16 hoi ¢6 thé b tri mot hoac vii ba budng lira Xody.
¢é the dar ndm ngang hoac thang dimg (hinh 2-34). Gi6 cip mot ¢é the dua thing
hoic theo chicu tep tuyén vdi tdc do khodng 20 =+ 30 mifs. con gid cép hai chiém
khoing 80 + 85%. dura vio theo chidu tidp uyén véi van 8¢ cao hon. khodng 60 +
65 mis véi budng ding v khodng 120 m/s véi budng niim ngang. nén tao thanh
xody khd manh. hon hop rat 15t khang khi véi nhién Licu vA tich hinh tat ci cdc giai
doan clia qud trinh chdy trong buédng lira. san pham chédy dwa vao budng chinh. thai
X1 ra ngoii ¢ dang long. Trong budng lira xody trinh tiy b6 tri céc 16p nhu sau: & sat

10}



viich 12 16p xi chdy 1ong. réi dén nhimg hat nhién liéu ¢6 kich thude 16n, 161 dén
rhing 19p ¢6 kich thude nhd hon. chinh giita 1a nhiing 1ép bot than min vi cdc chat
khi. Buéng lira xody 6 nhigt the thé tich it 1on. ¢6 thé dcn 2.3 + 5.8 MW/nr' vai
budng nim ngang. khoang 1.1 + 1.4 MW/nr' vai budng dat ding. Nhi¢t 4 trong
budng i cling rit cao, ¢6 (hé 1én dén 1700 + 1800°C, xi bi néng chay nén thudng
thai xi long.

Gic 55,5 7

Gis cip 2 E

Gidcdp 2

Thai xi*

Bubng 2vs rody ding

Th ai'tong

Budag lvs rody ngang
Hinh 2.34. Budng I(fa xoay.

Budng lira xody ¢6 cic wu diém:

- Nhiét th¢ budng lira cac. nén chdv én dinh, chdy kiét. c6 thé d6t dugc nhién
litu xau. hat trong ddi thé vdi t6n thit g;, q, tvong déi nhd.

- C6 thé chdy 161 véi hé s& khong khi thira nho, bing khodng 1.05 = 1,15, do
dé tén that g, giam.

- Gidm dugc fugng tro bui bay theo khéi. nén ¢6 thé chon tée do khéi cao; he
s6 truyén nhiét 16n. gidm duge bé mat truyén nhiét, dong thdi cling giam nhe dugc
o nhiém méi trudng.

Budng lira xody cling ¢6 nhitmg nhuge diém sau:

- Ciu 1a0 budng lira phire tap, gid thanh cao.

- Tén dién ndng cho quat gié cip hai, tuy c6 giam dién nang cho khau nghién
than.

- Dusi tic dung cla xi ldng & nhiét do cao, bé mat truyén nhi¢t dé bi dn mon,
160 thit gg cling tang. '
- D6t chdy & nhiét do cao nén lugng NO, trong khoi tang, 6 nhi¢m moi trudng.

@ nude ta chua sir dung 10 hoi ¢6 budng lira xody.
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2.5.2 Budng lira tdng sbi (tdng Idng)

K¥ thuat ting soi khong phii la moi. ma phat minh dau 1ién v nam 1910 clia
hai téc gia ngudi Anh 1a Phillips va Bulteel dp dung viio cdc cong nghé xic tic.
chon quing. sdy. v.v... . mii dén nhitmg nam 40 mai bit ddu sir dung vaoc qud trinh
chiy nhién li¢u trong bu(mcY L{ra va phat trién manh tir nhimg nam 1970 = 1980 dén
nay. thi du & Trung Qudc dén nam 1990 di c6 khodng 3000 16 Aot tang Long.

Day ¢6 thé coi la phuong phip d6t qud do. khong hoan toin theo tang chat trén
ehi, nhién li¢u khong bay hoan toan trong budng Ira ma chi dao déng lén xudng
trong mot khodng khong gian nhit dinh trong budng lita dé tién hanh céc giai doan
cla qud trinh chdy.

Ta khéao s&1 mot thi nghiém vé tang soi ({ong) nhu sau (hinh 2-35).

Cho mét I6p hat nhién ligu dat trén ghi. théi gié tir dudi lén. ta do va v& thanh
dé thi quan hé giffa toc do gié voi hiéu dp trude v sau 16p nhién li¢u rén ghi. Ta
thdy. ban ddu tSc do gi6 tang thi hiéu ap ciing tang. dén mot 18¢ do oy, ndo 4o thi
Ap khong tang nita, chiéu day i6p hat tang dan, téc do tang dan thi chiéu day 1dp
hat ciing 1ang theo, hat dao dong trong mot pham vi nhat dinh. Ap vin khéng doi.

nhung khi 18¢ d0 ting dén . thi Ap giam dot ngot va hat bay hét theo dong
khong khi.

N Nibiéa liev |
N
1 K /
A’ﬁﬁﬂyafﬁi' W
aj T }-r/'
A IP ' .
Ahdng kif”
b}

i |
“inin Wmax

[£3]
Hinh 2-35. Thi nghiém vé tang séi.

Khi 1am thi nghiém vdi & hat d = 0.3 s thi 0, = 0.8 cmfs, O, = 224 cmils
v&i c& hat d = 3,5 mm thi @, = 156 com/fs va @, = 1400 emi/s. Khio sdt tAng hat
trong pham vi @ ;,+ ©.,,. thiy céc dac diém giong nhu chat long, cu thé ta:
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~ (e lat chuvdn dong han Toan wong W nhur chuyén dong nhudt cutn phidu u
. Gida 16p hat v khong kb ton tal mat phang ranh gidi nhir mat nudic. bt ke
ban dau hat duge sip XEp nh e 1o,
Ncu dat mot vat nhie 1en 16p hat. vt chuyén dong bong biEnh niur thuyén trén
nudc.
Néw 6 mot miéng ra thi lop hat chity ta nhy nude. phan con lai viin phan bo
déu nhu 1op mude. Newd ta dua vao diac digm iy dé cip than vi thai Xi tal motvi
tri i 16 hat vén déng déu.

- Khi ¢@ hat khong déu nhau. thi nhimg hat nho chiv lwe day ldn han trong lue
o3 thodt ra khoi 1op hat nhu hei vanhime hat nude nho tdeh ra khi chat long 5ot

Vi céc dac diém tren nén ta gol 1 46t dng long (rudce kia hay goi mol cich
khone chinh xdce lam 12 dot ting sO1).

Trong budng lra 1ang Jong (s61), nhung hat nhien licu kich thude khoang dudi
10 mm dao dong lén xudng trong mot pham vi khong gian budng lia. ti€n hinh cdc
giaj dogn cla qud trinh chdy. con viée thai iro xi cé khdc nhau. tuy theo cich dat.
Dén nay c6 ba cich dot nhir saw:

- Chdy & nhiét do cao va dp quit cao. khoang 3 + 4 bar. thudng dung khéi thas
chay tua bin khi. Vi ciiu tao phiic tap nén it ding.

_ Chdy & &p sudl binh thidng v6i nhiét do cao khoang 1100°C dé tro chity long
(hanh x 161 thai ra ngoai nhir 10 hot & nha may gidy Biai Bang.

~ Chéy & dp sudt binh thudng. nhiet d6 tuong doi thap. dudi nhiét da nong chay
ctia tro. khodng 800  50°C. nhu 10 hoi & nha mdy dét Nam Dinh.

Jiai loai budng dot trén thai xi kho qua ghi, con céch 46t thit ba. Khéng dé tro
ndng chay ma cho tro mii mon thinh bui nhd (nhieu khi thém cit ¢6 ¢ hat hoing

1 mm vao budng dot). khéi mang di. qua céc cho udn cong vi cdc bé khir wud thu
hdi lai. con mot phén tro bui rit min bay theo khoi thai ra ngoai.

Vai chuc nam gén diy. ngudl @ dua ra loai budng I tang lung <O i win
hoan (hinh 2-36). Hign nay trén (oan 1he gidi dd ¢ khodng mot ngan 16 hoi loal
ndty. Tir nam 1983 loal cong cuat 270 T/ trong cic 1o mdy 100 MWe di ra doi 1
cde hine Lurgt efia Duc. Foster Wheeler (FW) clia My, Alstrom cia Phan Lan.
ARB ctia Thuy Dién, Alsthom Sein cta Phip .. Tinam 1995 dara disi 1o hot ting
{ong tdi tudn hoin cho cdc 1o miy khodng 250 MWe nhu hang Provence cla Jhdp.
W cha Ba Lan, ABB cua Iian quéc va dén dau nam 2002. nhit may ditn
Jacksonville clia M§ di sin xudt thir nghi¢m 1@ hoi cho 16 may 300 MWe v dén
nay mot s6 mede dang hoan (hanh thiét k€ 13 hoi cho 16 midy, cong sudt 300 MWe va
60U MWe.

Vé ciu tao. c6 thé chia thanh hai nhém thiét bi: nhém thi nhat la hé thaong
hudng A6t tdng 1ong i (uan hoan. 26m budng dot ¢6 dan éng lén (3). cyclon phan
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ly xi than (2) cing h¢ thong t4i tudn hoan than, con ¢6 thé them bo trao d6i nhiét
ngoai budng dot: nhom thi hai Ia dudng din khoi phia sau. thudng gom c6 bo qua
nhiét, bo gia nhiét trung gian, bo ham nudc. bo siy khong khi, bo khir bui va quat
khoi.

Nguyén 1y 1am viéc cua 1o hoi tdng long c6 tdi tudn hoan c6 thé tém tat nhu
sau: Nhién liéu nguyén khai hoac so ché duoc dua vio budng lira, gid cap mot dugc
dua vao tir phia dudi budng dot, gi6 cap hai dugc dua viio & mot do cao nhit dinh.
Phin 16n hat nhién li¢u dua vao budng lira vira dao dong lén xuéng vira chdy. Mot
bo phan khéi cudn di, qua bo phan ly, nhing hat 16n duoc téi tudn hoan tré vé
budng lira, hod trén véi nhién liéu m6i dua vao va ti€p tuc chdy, nhiing hat cé kich
thuc nho lai bi khéi cudn di vao b6 phan ly. Khi dot nhién liéu c6 nhiéu luu huynh
ngudi ta cd thé dua dd voi vao budng lira dé khir Tvu huynh ngay trong khi chdy.

v — ="
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Hinh 2-36. So d6 nguyén ly 16 hai tang 16ng co tai tuan hoan.
1. Bao hai: 2. Bo phan ly xi than; 3. Dan &ng nuac lén; 4. He thdng cép than; 5. BO trao déi
nhiét bén ngoai; 6. Day chiu Ira clia budng ddt; 7. Buang khéi phéan dudi; 8. Bd qua nhiét;

9. Bo ham nudc; 10. B sdy khong khi; 11. Ba khi bui; 12. Quat khoi.

Nhiét lugng toa ra khi chdy duge dan 6ng lén xung quanh hap thu mot phan,
nhiét do trong budng lira duy tri khoang 850 ~ 950°C: qua duong khoi phan dudi,
tiép tuc truyén cho cic bé& mat truyén nhiét phu nhu bo qué nhiét. bo ham nude, bo
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sy khong khi. nhigt do giam dén dudi 200°C thi cho qua bo khir bui dé gitr lai tro
xi bay theo. con khoi duge hit qua quat Kh6i vt 6ng khoi thai ra ngodl.

Buéne 1l ting 16ng (301} 6 céc dac diém sau:

- 6 thé dat kiet nhicu loai nhién lidu rin co dac tinh khic nhau, kich thudec
trong 461 tho (£ 10 s,

_ Cutmng do chdy rat 16n. nhict the dién tich ehi so véi 1o ghi xich ¢6 1hé ting
9 - 6 lan. bing khoang 1.5 MWin® cho budng lira ting long binh thubng va 4+6
MWt cho budng c6 tdi tean hoan, nhiét the 1hé tich budng lira cung rat 1én, gép
Khoane § + 11 lin so v6i budng lira phun. 6 thé dén 1,5 = 2 MW/m'. Do vay ¢6 thé
oiam duge kich thudc cling nhu nguyén vit li¢u.

- Cudng d@ truyén nhiét rong budng Ita rat Jén, do 46 giam duge dién tich bé
mat truyén nhiét, he so truyén nhiét trong chil 16ng ¢6 thé dar 61 230 + 330
Win K. trong budng téi tuén hoan khoing 50 = 450 W/m?.K, 16n hon rdl nhiéu so
vdi budng dét than phun.

- C6 thé giam duge mic 40 6 shim moi trudmg, vi ¢6 thé d6t & nhiét do thip,
han ché tao thiinh NO,. con khodng 1/3 + 1/4 so véi budng lira than phun. ciing cd
thé them phy gia khir luu huynh dé gidm bt khi SO, dén 90%.

Nhung ciing c6 mot s6 nhugc diém:

_Vin dé thai tro xi con khé khan, chua chi dong diéu khién dugc qud trinh tao
«i v thai xi, néu thai tro thi bui bay theo khoi qué nhiéu.

_ M3 mon bé mat truyén nhiét 1a rat ddng quan tam. Nhiéu truomg hop thue
nghi¢m cho thdy qua 100 ngay van hanh. €6 bé mat da bi mai mon dén 0.8 + 1 mm.

- Yéu cAu gi6 c6 4p suéit cao, t6n néng luomg.

Nhung nhin chung. 1o hoi dot ting 1ong dang duge rit quan tam va ¢6 nhicu
trién vong phdt trién, nhat 13 d6t nhitng loai nhién liéu chat lugng thap. kho chay.
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Chuong HT

QUA TRINH SINH HOI VA

CAC BE MAT TRUYEN NHIET

Nhiém vu ciia cdc bé mat truyén nhi¢t 13 truyén nhiét luong tir nhién lidu va
séin phdm chdy ¢6 nhiét 4o cao d€n moi chat 13 nudc, hoi hodc khong khi.

Xét vé phuong thifc truyén nhiét d€n bé mit, ¢6 thé chia thanh ba loai: bé mit
truyén nhiét bing bitc xa, bé mat {ruyén nhiét bing d6i luu va bé mat truyén nhiét
nira bitc xa (vira bifc xa vira doi luw).

Xét vé dic diém mai chdt nhin nhiét, c6 thé chia thanh: bo sdy khong khi, bo
ham nude, bé mat sinh hai va bo qud nhiét. V& 10 hoi cong sudt nhd, nhidu khi
khong c6 bo sdy khong khi, khong ¢é bd qua nhiét, con bd ham nude va bé mit
sinh hoi ghép chung lam mdt.

3.1 BE MAT SINH HO!l VA CACH BO TR

Trong 10 hoi dong luc cong sudt 18n, thong s6 cao, bé mit sinh hoi ¢ nhiém
vu bién nude tir bd ham nude dwa vio thanh hoi bio hod gdn kho dé dua sang bo
qud nhiét, con trong 1& hdi cdp nhiét, cong sudt nhd, thong sd thap thi thuye hién ca
nhiém vu ham nudc va cap hoi.

3.1.1 Myc tiéu thiét k& bé mit sinh hoi

Khi thiét k& mot méu 10 hoi, can chi ¥ dat duge cdc yéu ciu sau:

1. C6 kha nang han ché c4c t6n thit, nng cao hi¢u sudt, tiét ki¢ém nhién Ligu.
C6 thé gidm ¢, nhd bo trf di bé mit truyén nhiét dé giam nhigt d¢ khoi thai. Gidm
gs bang céch giam nhiét dj bé mat 1i€p xdc vai khong khi xung quanh nhd bi trf
cdc vach nudc hoac dan 6ng ngan céch budng lira véi moi tnidng.
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2. C6 khi nang giam chi phi ché tao, vdi cac bién phap:

. Giam sufit 1icu hao kim logi, ¢6 nghid 12 cin giim bGt nhing hé mat khong
trre 1€p tham gia truyén nhiél va giam chidu day cdc bé mat truyén nhigt. Mot
trong phithg bi¢n phap cd hitu qua 12 trinh dung bé mit phing vai gidm duting kinh
cdc bé mat truyén nhigt. Mot bign phép khdc ctng ¢6 hicu qua 1a nang cao cuong
do dong ninét, tan dung truyén nhiét bing b xa, tang hé & toa nhigt d&i fuy, cho
dong san phim chédy quét hét cdc bhé mat truyén nhi¢t véi t6e do cao, gidm hi¢n
wrong déng ¢iu ¢in, bam tro X1, V...

- Chon kim loai 1é tién ma vin dam bdo an toan: ding gang hodc thép cacbon
thong thudmg, han ch€ duang thép hop kim.

_ Chon dang cong nghé ché tao don gidn, thong dung, 1€ 1ién.

3. C6 khi nang dédp tng duge yéu ciu vé cong, sudl, thong so va chat lugng he
ciia ho sir dung. Vi 10 hoi dong Tue, yéu ciu nang cao nhigt do va 4p sudt dé nang
cao hicu sudt cla chu trinh, véi 10 hoi cap nhiét thi tuy theo ytu ¢du ¢ong nghé cha
ho st dung.

4, Lam viéc an toan:

Diéu chinh nhay bén mi 6n dinh, gidm bot img suft nhiét, trdnh qué day hoac
day mdng khong déu. Gidm bdt nhigt d0 bé mit truyén nhiét bang céc bién phip
nhtr 6 chie 16t tuan holin, tranh hign tugng (3 hot, gidm bt cdu cin bam trén hé
mit truyén nhiét, v.v..

5. Thuan tién trong viéc 14p rdp, van hanh, kiém tra, bao dudng sla chita.

3.1.2. Mt s& dang b& mat sinh hai chinh.

C6 it nhiu dang bé mit sinh hat, nhung dai thé ¢é thé phan loai nhu sau.
Dua theo sy liép xdc gilta bé mat truyén nhigt voi nudc va san phim chdy, ¢o thé
chia thinh loai 6ng nudc va loai dng lia hode ong 1o. Vi loai 6ng nude, khéi @
ngodi nude & trong, voi loal 1o hoi Gng tra khéi & trong nude & ngoai. Lo hoi dng 10
14 loai 6ng 1dn, ¢0 thé d5t nhién licu ngay trong 8ng. Dya theo kim loai ché tao cd
1> hoi bing gang va 10 hoi bing thép. Lo hoi bing gang thudng dung dun nudc
nong nhigt 4o khong qud 115°C hoge sinh hoi véi dp suit khong qué 1,7 bar. Dua
theo su chuyén dong cia nudc trong bé mat sinh ho, cé thé chia thanh loai ddi luu
tu nhién (), tuéin hoan 1y nhién (b), win hodn cudng bic {c) va d&i fuu cudng bic
(hinh 3-1).

Dudi day gidi thi¢u mot s6 loai bé mit sinh hoi thudng gip.
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1. Lo hoi dang binh (hinh 3-2)

Pay 1a loai 10 hoi 1au ddi nhil, don gian nhit, chi 12 mot baléng dang hinh tru,
d6i khi con 1am thém dém hdi d€ tach bdt hat nudc bay thee [am tang do kho ciia
hoi. Bé mat truyén nhiét 13 phén dudi cia baléng, ¢6 dién tich dén khodng 50 + 120

H.'z.

Loai |& hoi dang
binh ¢6 wu diém:

- C#u tao don gidn.

- Dung lugng nucéc
vd hoi nhiéu nén van
hanh én dinh, dién tich
bé mit bay hoi 1on, nén
chit Iuong hoi kha tot.

- D& lam sach cdu
can, d& dang co dan
nhiét khi van hanh.

Nhimg nd cé khé
nhié¢u nhuoe diém:

- Cong sudt bi han
ché, vi dudng kinh
khong thé qud 2 m, dién
tich truyén nhiét khong
16n, h¢ s& truyén nhiét
khéng cao.

- Kho thod min
yéu cdu vé thong s6 hoi
cao vi dudmg kinh
balong 1dn va khong co
bd qua nhiét.

Nerde cép

Hinh 3-2. Lo hdi dang binh.

- Khong kinh t€: t8n qua nhiu kim loai ch€ tao, khoéng 10 T kim loai cho }
T/h, 1ai khé nang cao hi¢u sudt Khi van hanh.

- Dung lugng nudc 16n, nu6e chi d6i luu ma khong ¢6 tudn hoan nén diéu
chinh nang sudt chim, tén that nhiét 16n khi nhém 19 va tai 1.

Vi ¢6 nhimg nhuge diém trén nén da tir lau ngudi ta khong ¢ ch€ tao 1o hoi
nity va di phat trién theo hudng tang chign tich bé mat truyén nhiét vdo bén trong
hodc bén ngodd baldng (hinh 3-3).

110



Hinh 3-3. S0 d8 phat trién bé mat sinh hdi.
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2. Lo hot phdt trién bé mdt truyén nhist vao bén trong

Co (he ba trf bé mat truyén nhi¢t viao bén trong batong 1én. Neuti ta ¢6 thé
diing Ong 15 [ 6ng ¢d dudng kinh A 16n d€ ¢6 thé cho nhicn licw chay trong do. Co
the bo tif nhitng Gng nhd hon &8 déin khdi goi 1a dng lira. C6 thé b3 tri nhimg dng
nude, chira nude bén trong v bén ngoai 13 khoi. Lo hoi <6 thé du dimg hoiic dat
nim.

e, Lo hor ddt ndm ngang

Co the gip loai bS tf mdt hode hai Gng 10 ¢6 dang lign séte 08 d& co din
nhigt, dai khodng 4 + 1t m, dudmg kinh khodng 605/580 + 1025/950 mm trong
balong 16n ¢b dudmg kinh khodng 1,5 + 2 s, dién tich truyén nhidt loai mot ang 1o
Khoang 30 + 50 ", loai hai 6ng 10 khodng 80 = 100 ». Trong 6ng 1 c6 thé bé tri
ghi dé dot nhién lieu rin hoge vdi phun dé d6t diu. Ong 15 va dudng khéi cin ba
dC 1o nén tuin hoan tw nhién ciia nuGe. Thi dy lowi mot dng 10 thi b trl lech vé
mot phia vi dudng khoi thit nhit cling vé phia d6, doi vi loat hai 6ng 10, b6 trf hai
dng giin nhau v duding khéi thit nhil di vio chinh gitta éi mdi ré sang hai bén di ra
khot dng ¢hinh 3-4).

Ngudi ta o6 thé thay mot phan hoac 1oan by Ong 15 bang nhimg dudmg ong ¢
dudng kinh nhd hon goi 13 6ng 1ra.

Loui 10 hoi ndy ¢6 cdc dac diém sau:

- D ting th¢m duce dign tich bé mat truyén nhiet dén khodng 600 »/°, 1ai tang
duge cudng do (ruyén nhigt, loai Sng 10 e (e den 15 + 20 kg hoi/nr’ 2, loai 6ng Ira
¢d thé dén 30 2 60 kg hoiln’ ., nén ¢6 (hé ting dure cong sudt.

- Cong sull va thong s6 hot van bi hun ¢hé do duding kinh balong khong viror
qua 2m, Khong pian bd tif 8ng 10, Ong lka bj han ché.

- Khé lam sach cdu cin bim xung quanh éng ira.

- Khong tao duge tudn hoan ty nhién cho nude ma chi ¢6 ddi luu i nhién.

- Thong g16 ty nhien khé hon, d€ déng tro bui trén bé mit truyén nhit.

- Dién tich nhi {0 khd 1on.

b. Lo hot dar dimg

Trong baldng ©6 dudng kinh 16n khong qua 2 m 6 thé dit ong 10 (hinh 3-5a),
ong 1o k&L hep véi dng lra nam ngang (b), Gng Tia dat dimg, (c), hode ong 16 két hop
vUi Ong nude ndm ngang (d), hode 8ng nude ¢t ding (©).

So vadi 10 hai dang binh thi 10 hoi dat dimg ¢6 cde vu diém nhur:

- D tang duge di¢n tich be mat truyén nhiét, tang cudng truyén nhi¢t nén ting
duge cong suidt ma chiém dién tich nhit 10 it hon.
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Hinh 3-5. L& hoi dat ding.



- C6 khi nang d¢ tao thanh tudn hoan ty nhién clia nude, nhu loai 10 hoi Field
cua Phép, 10 hoi LS c¢Oa Trung Qudc, v.v..., tuy tudn hodn chua that trigt dé.

- D01 v3i mot s6 loai &ng nude, ¢6 thé 1am sach cdu can bing cu khi. Tuy
nhién cong sudt va thong s& hdi van bi han chg, viée 1am sach cdu cian ngoai 6ng
lira v ong 10 rdt khé khan.

3. Lo hoi phdt trién bé mdl truyén nhiét ra ngodi

Trude day ngudi ta ding nhiéu balong ndi vao nhau bing nhitng 6ng nudc,
nhung 161 gidm din s6 balong tir 6 dén 5, 4, 3, 2, tham chi chi con mot balong ndi
v6i nhiéu Gng gdp bing nhitng dan Ong. Hau heét 10 hoi loai nay déu c6 thé lam cho
nude chuyén dong tudn hoin tur nhién hodc cuding bitc. Ong nude ding, tudn hoan
tu nhi¢n t6t hon 6ng ndm nghiéng, 4p sudt thdp (5t hon 4p sudt cao, khi 4p sudt dén
gdn t¢i han thudng b8 sung tudn hoin cudng bik.

a. 1.0 hot 6ng e ndm nghiéng (hinh 3-6 a)

Dién hinh 12 loai 1& hoi BW. Cdc 8ng nude ddt nim nghiéng mét géc khoing
12 + 25% so véi mit ndm ngang rSi nGi vai hai hép gép, hop gép ndi vdi ba long
trén.,

So véi cdc loai trén, loai nay c6 cic dic diém sau:

- Di¢n tich bé mat truyén nhiét c¢é thé tang dén 150 + 400 »°, nang sudt bdc
hoi dat khoang 20 + 25 kg/n.h, san lugng dat khodng 10 + 15 774 hoi v4i 4p sudt
khong qué 15 bar, nhict do khong qué 350°C.

- Ld hai ciling d4 tao duge tudn hoan ty nhign, tuy chua manh.

- C6 thé ba trf 16 vé sinh & ddu mdi dng dé ¢6 thé ddnh sach cdu ciin.

- Nhung do lam hép gép phing nén rét ning né va han ché kha nang tang ning
sudl va thong sG hot.

- Tudmg 10 ndng né, 16n nhidu vat liéu chiu lira ma khong tan dyung duge nhiét
bitc xa d¢ tict kiém bé mit truyén nhiét.

N&i chung, hién nay loai 10 nay khong cdn duge ché tao méi nira.

b. Ld hoi Ong nude dimg (hinh 3-6 b)

Cic ong nuée duge néi truc 1i€p v& mdt s3 baldng, thi du 10 hoi sterling néi
vii 3 + 5 balong, 1 hoi Gacbe vé6i 4 balong, giita cdc balong c6 Sng lién thong dé
can bing nude va hoi. Ld hai sterling 3 balong ¢d dién tich bé mat truyén nhiét 200
+ 500 »7, ning sufft 5 + 20 T/h hoi v4i 4p sudt khong qué 20 bar, nhigt do hai qua
nhiét c& thé dén 250 + 350°C, loai 5 baldng ¢d cong suét 16n hon. Ld hoi Gacbe 4
balong ¢6 bé mat truyén nhi¢t d€n 1250 »’, niing sufit c6 thé dén 45 + 55 T/h.
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1. hoi KRS, DKV 1a loai hai balong v mot vai dng gép ndi véi nhau biing
mot loat dng nudie 1a Toai 10 hoi cdp nhigt ¢é cong sudt ttr 2 + 10 174 dp sudt khong
quéd 13 ber, nhict do khong qud 350°C.

Uu didm clia céc loai 10 hoi nay 1a ¢6 thé tang dién tich bé mat truyén nhict.
ting ndng sudt, tang thong s6 hoi nhdy gidm dudng kinh baldng vi diung nhiéu 6ng
nude c6 duomg kinh nhd, di Yap cée tudng ngin dan khol, tao duge ludn hodn tyf
nhién khi hon.

Nhumg ¢ nhuge diém 12 vin tdn nhiéu kim loai ¢h tao, tuan hoan ty nhién
chura thit n dinh.

. Lo hoi c6 1, 2 baldng va nhiéu dan sng néi véi éng gép (hinh 3-T)

Day 12 loai 1o hoi chd yéu dung v&i nang sufit va thong s trung binh va cao. o]
day chi il lai mgt hodc hai balong dé 14p trung va phéan ly hoi t dong hén hop
nudc vi hoi 18n 1ir cde dan 6ng. Nang sudt cla 10 hdi ¢6 thé ndi 1a hdu nhu khong bi
han ché, ¢6 thé lén dén hang nghn 774, tuy theo yeu ciu cha san xudt. Néu yéu ciu
nitng sudt trung binh c6 thé ding k&t hop voi ghi xich, vii ndng sudt 1n ¢6 thé dot
phun dau, bot than... hodc dot bing bubng lira xody, dét tdng 10ng ¢6 14 tudn hoin,
V...

budng kinh balong khoadng 1 + 1,5 m, dung ong duting kinh khodng 51 + 63
i 1am Gng nude 18n véi cde dng gép duong kinh khoang 79 + 130 mm, dng gop
con dude noi voi mot s6 ng c6 dudmg kinh 1én hon, ¢6 boe cdch nhigt va dat ngoai
twdmg budng lita 1am nhigm vu Ong nude xudng cla vong tudn hoan ty nhién.

Loai 10 hoi nay ¢6 cde vu diém:

- C6 thé tang dugc nang suft va thong s6 hoi thod man yéu cdu clia hg XU
dung, nang sudt c6 thé 1ir vai ba chyc dén mat vai ngan T/h, 4p sudt cling o thé i
vii ba chuc dén vai ba tram bar, nhiét d¢ thudng 12 qué nhigt cd thé dén 600°C.

- Gidm duge kim loai ché tao, mgt mit do tan dung duoge bic xa vdi cudong do
truyén nhiét cao, mat khic do giam duge chidu day nhd dung it baléng, dudng kinh
ciing nhd hon vi cdn hilu hél 1 ding dan 6ng ¢6 dudmg kinh nho chiéu day tir 1,5 +
2,5 nun,

- Hizu sudt nhiét c6 thé dat khd cao, ¢6 thé dén frén 90%.

_ C6 thé t8 chite tufin hoan tu nhién kha t6t nhat 1a khi 4p sudt kKhong cao qud,
1am cho nhict do bé mat truyén nhiét gidm.

Nhuge didm clia né 13 tufin hodn ty nhién vin chua duge tin ciy nhdt 1a khi ap
sudt cao, teén G han thi khong con kha nang tuin hoan s nhién ma phai ding tuin
hoan cuting bic, chét lugng nude yéu ciu cao.
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d. Lé hoi ¢6 tudn hodn cudng bite

J 4p sudt cao gdn t6i han, tufin hoan ty nhién khé khan nén ¢4 thé két hgp
thém tudn hoin cudng bic, tic 12 phai nhd bom dé tao 4p sudt ddy, thudng khong
qud 3 bar 1am cho nudc tufin hoan di lai mot 8 lan, cling ¢6 thé di thang trong 10
hoi don Tuu hoac true Tuu, Trong 19 hai don luu hoge trye luu, nude duge bom vao
1in luot di qua tdt ca céc mit truyén nhiét bi¢n thanh hai qua nhigt. C6 thé goi d6 ta
tudn hoan cudng bic boi s§ twin hoin bing mot, nhung thyc chél do la déi luu
cudng bic.

Cic loui 15 hoi ndy ¢6 uu didm 12 150 it kim logi, ¢6 thé 1am viéc & dp sudt cao
v siéu cao, nhung ¢6 nhuge diém 1a yéu cdu nuée cdp phdi co chat luong cao va
1am viéc khong that dn dinh, thudng 1am viée véi yéu céu phu tdi it thay doi.

d. Vai nér vé 16 hot nha mdy dién nguvén ti (hinh 3-9)
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Hinh 3-9. Lo hoi nha may dién nguyén tif
1. L& phan dng; 2. L& hdi don luu; 3. Bom tusn hoan chat tai nhiét; 4. Binh 8n &p.
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Trong nhi mdy dién nguyén uf, 10 hai duge goi 1a 16 phan tng, nhiét khong
plub Ur phin img chdy ma tir phan (mg phan hach ctia hat nhan loai nguyen wr rit
ning nhu Liranium, B¢ tranh tdc hai cla tia phong xa thudng diing 1o phan (mg hai
vong, doi Khi cling ¢6 10 phin img mot vong.

Tronp 1o phin ¢ng thong thuding, nhi¢t phdt ra tir thanh nhién li¢u truyén cho
chat (i nhict rong vong thit nhat, chat 131 nhi¢t mdi truyén cho moéi chit thuong Ia
nude rong vong thit hai dé bién thanh hoi chay cde tua bin hoi. Chit tai nhiét ¢ thé
’t thé khi nhir CO., He, ¢6 (hé 12 thé 1dng. MOi chift thudng vin 13 hoi nude, c6 thé
L hoi qud nhiét hode hot bio hoit. Chilt tdi nhiét vio méi chat ¢ thé tudn hoian w
nhién hoac cudmg biice,

3.1.3 Ché& dé tudn hoan clGa mbi chat trong & hei

1. Mue dich

Ch¢ do chuyén dong clta méi chit ¢6 nh hudng khd 1on dén cudmg d) truyén
nhict, hién twgng dong cdu cin vir nhigt do cta cic bé mit truyén nhi¢t. NG cling
phu thude mot phin khong nhd vao céch b i cde bé mat truyén nhigt. Mai chilt
t1ong 0 hot ¢ the chuyén dong dudi dang ddi hru hoie wdn hodn 1 nhién, 461 luu
hode tudn holin cudng bie. Trong cdce 10 hol ¢dp nhi¢t cong sudt nhd, moi chit
oy, d&i lua e nhién do dO chénh mat d¢ tong ndi b mo chdt nhung khong
theo mot quy duo 13 ring <8 dinh, cdn trong 10 hoi dong lue, thudng 1a tudn hoin o
atuen. O 10 hoi Ap sudit cao va siéu cao, thudng ding tuin hoan cuding bl hodc dai
lru ey bire nhdy tde dong ena bom nude tuin hodn. ]—‘-

2. Bdn chdl ciia tudn hoan ti nhién

Tuin hoin tu nhién 13 sy
chuyen dong ldp di lap lai theo
mot quy duo 3 rang ctia mol
chat to nén b sg chénh 1&ch
Al Jo trong ndi bg mol chal.
Tu khidw sdt hai ong nhin nhigt
vin mie do khdc nhau cung
nai Vil balong trén v Gng gop
dud (hinh 3-10), moi chat
trong do s& di 1én trong ong
nhan duge nhiét nhiéu hon va
di xudng (rong Ong nhan duye
ahiet il hon hode khong nhin
nhidt tao (hanth vong tudn hoan
tur nhién. Sy chénh i¢ch mat do
trong dong mot pha thuong 1a

Hinh 3-10. Vang tudn hoan don gian.
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do su chénh léch nhi¢t do tao nén, nhung trong dong hai pha 13 do c6 su chénh [¢ch
mat 4o i 16n gilta pha long va pha hai. Luu y ring, Ap sudt cang cao thi sy chénh
lech mat do pitta hai pha gidm dan, dén wrang thai (G han tht mal hin, nén & dp suit
bing vi trén 1 han khong 1hé ¢6 wdn hoan ny nhién.

3. Cdc yéu 1o lién quan dén tudn hoan tu nhién

Ngoal cic y&u 16 nhu Ap sudl, cich bo ti bé mat ruyén nhigt, cdn céc y&u 10
Khdc dnh hudmg dén tudn hodn (v nhién nhu ¢hd dO chuyén dong cia cdc moi chit
trong ditn Ong, (e do tudin hoan, boi 83 tudn hodn, vov...

. Ché'dd cluuvén dong va ntiiér dé hé mdt truyén nliét

Ta khio sdt ché do
chuy¢én démg clia dong nude di
1ir dudi 1én trong modt Gng dit
thing ditng duge gia nhiét
dong déu, dong thdi khio sit
su thay dOi nhiét do cha mai
chiil vi vach 6ng (hinh 3-11).

Ta thiy &doan 0 - 1, nude
Lr chua so1 dén trang thid soi

bé mit, nhict 46 bé mat vach [Ny oo 4
tang dén nhiét do s6i cua modi — oo
chilt, doann | - 1" |4 1 s bé

mat dén séi, nhiél do nudc

1ing dén nhic¢l d¢ so6i, doan 1'- 1%

2 1a gial doyn s6i bot, nhimg
bot hoi sinh ra ¢6 thé hdn hop
déu trong dong, ciing ¢6 thé Hinh 3-11,
k&t hyp thianh bot 16n c6 dang
dds dan hodc 161 hal niim
chinh gitra Ong, trong cic gial
doan nay hé sG Loi nhigt tr 6ng dén moi chat rat 1én, nén nhi¢t d vich khong 16n
hun bao nhi¢u. Khi nude boe hoi hét khodng 30 <+ 404 theo khoi lugng thl 16p nude
sdl véch rdt mong, ¢6 thé bi tach ra khdi b8 mit dudi tdc dong clia dong hoi ¢6 (0c
0 khi cao, 1uo thanh nhimg hat nude bay trong dong hoi dudi dang nhi tuong, Hic
36 bé mat truyén nhidt khong 1i€p xtic v8i nude ma voi hoi nén hé s& 1oa nhigt giam
nhiéu v nhict do bé mit vdch 6ng 1ang dor ngot, cde hat nude hde hoi ddn cho dén
2" [ trang thdi hoi biio hod kho va sau d6 thanh hai qud nhi¢t ¢6 nhi¢t dd cao.

Ché do chuydn dong v& nhiét dé vach 8ng dat dimg.

Trong cde dan ang [ hoi, khong nén dé lam vige dén dang nhit trong vi khong
dim bao an tuin cho bé mat truyén nhiét. DS vai dng ndm nghicng, nam ngang thi
phan b nude va hoi trén (8t dién dng 13 khong doi xing, hoi ndm phia trén nhicu
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hon, doi khi ¢6 hién tugng phéan tang, tic 1a hoi tich nim nira trén, nude nira dudi
(hinh 3-12).

b, Lite liiomy va téc dé
tdn hoan

Tac d6 tudn hoan la toc
do clia nude duge coi la s6i
khi di viao din ng 1én, duge
tinh theo:

= FE p'3600, nls (3-1)

L
trong ddo:

G - Iuu luong tudn hoan, la
kh&l luong nude di vio 8ng
1&n trong motL don vi thdi gian,
kyls; Hinh 3-12. Phan bd nuéce va hai trong 8ng nghiéng,
ngang va cong.

F,- 1aténg di¢n tich cha tat ca
ang 1én, m
p' - khoi huong riéng clia nude soi di vio dng 1en, kgfnr’.

¢. B&i 56 tridn hodan

LA 1y s& gitta luu lugng tudn hoan G véi khai lugng hot da bde ra trong mt
don vi thdi gian, kg/s, thue chit 13 s6 18n tudn hodn cdn thiét d€ 1am cho nude boc
hoan toan thinh ho, cling bing gid tri nghich diio cia d¢ kho hdn hgp nude va hoi
khi ra khoi 6ng 1¢n vao balong, cé thé bidu thi boi s6 tudn hoan k = G/D = 1/x.

4. Cdch tinh thuy dong vong tudn hoan tu nhién

Muc dich tinh thuy dong cla vong tudn hoan tu nhién la xdc dinh toc do
chuyén dong cha moi chdi trong dan 6ng 1am ca s& d€ kiém tra mic do an todn cia
vong tuan hoan.

Nguyén tic ca ban 12 khi moi chit chuyén dong 6n dinh trong vong tudn hoan
thi ue chuyén dong tac nén do su chénh léch mat do bing téng trd luc trong hé
théng Sng lén va 8ng xudng chia vong tudn hoan, ¢6 thé bidu thi bing:

P, = AP, + AP, (3-2a)
hojc:

P, =P, - AP, = AP

[+

(3-2b)

X
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frong do P, la 1ye chuyén dong, tao nén sy chuyén dong trong vong tan hoin: AP
1a téng tré Iy trong h¢ thdng ong 1én, Pa; AP, la tong ¥ lye trong hé¢ théng ong
xudng, Pu; P, 1a luc ¢ fch tinh bing P, - AP, , Pa.

Cic bude tinh thuy dong vong tudn hoin tr nhién nhu sau:

a. X dinh lue chuyén dony P,

Lue chuycn dong ¢6 thé tinh theo cong thie:

Pa=hgp, ~glh,.p, +h, p +h,.p,), Pa (3-3a)
trong Jé:
h - chitu cao vdng tdn hodn, tike 13 khoing céch thang ding tir truc dng gép

dudi dén mie nude trung binh trong balong hoge dén clra vio balong cha Gng lén,
m;

h,4 - chitu cao doan khong duse nhan nhigt, la khodng céch thing dimg tir truce
‘ Cu cao doan khong duge nhan nhig g g ding tir try
ong eop dudi dén tict dién bit diu e d6t néng;

h,, - chicu cao doan khong soi, tic khodng c4ch thing dimg tir tict dién bar ddn
duge ddt néng dén 1iét dign nurée trong ong bét dau soi,

g - gla1de trong trudmg, bing 9,81 m/s’,

Px - Khol lugng rieng clia nude trong Ong xudhng, kg/nr’;

p - khoi lugng rieng cla nude soi & ap sudit trong balong, ky/m':

Puy - khdi luong riéng cfia hdn hop nude vi hoi trong Gng 1én, kel/m'.

Néu coi p, x4p xi v6i p, ta ¢6 thé viet thanh:

Py =gh,(p'~py, ). P (3-3h)

trong d6 h,- chitu cac doan ¢6 hoi, bing khodng céch thing dimg tir ti€t dién bir

ddu s61 dén muc nude trung binh trong balong, dwge tinh theo:
h,=h—-(h,+h )=h-H, (3-4)

H,, - khodng céch thing ding tir truc dng £0p dudi dén tiét dign bét ddu soi.
Néu diém bit ddu s6i & doan thit n ciia Ong I¢n, ta ¢6 thé tinh:

_ _ Al 2l Q,
-1 Alb—AII+A_[gp(hx_hod)_Ap:J_ZQ_
H, =h, +Zhusi + P - =l L {3-5a)
i=1 Qn All 1
- t —gp
H.G Ap
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Al - d¢ chua s6i cla nude trong baldng, thuoing ¢é the tinh Ar, = ok la
bOi 80 widn hoan;
G- 1w fuong tudn hoan, kgfs,

Al - d0 ting entanpi cua nude khi di qua ong xudng, ndu 8ng nhin duge mot

[

nhict lugng 1a Q thi Al = Q(: Itk

. Jo ang entanpi cla nude s0j khi tang 1 don viap sudt, kP,
Ap

nol
3" h,, - khodng cdch thing dimg tir diém bit ddu dot néng dén diém bit dau
1]
doun soi, néu 801 & doan thit nhat thi biing 0;
ﬁié— - do tang entanpi khi moi chit di qua mat don vi chiéu cao cha doun

18

Sng 1én ¢b chita diém soi, kfikg.m.

N&u soi ¢ ngay doan thi nhat, thi cong thie don gian hon bhiing:

. A
A, -1+ A-p-[gp (hi —hm.,)—Apx]

H,.=h,+ ; L (3-50)
; 4 Q. N
—— + —_ gp
H,G 4p
Khdi hrong rigng ¢ia hdn hop duge tinh theo:
Pun = - P" + (l N Lp)pr ' kgfm" . (3—6)

trong dé:

¢ = T ty 88 1id di¢n hoi; f - dign tich tict dién dng; I - dién tich phin tict
di¢n do hai chiém.

Cong thitc (3-6) duge chimg minh nhut sau: liy mot doan dng dai 1 m, i€t dign
13 1, thé tich kh&i hdn hyp trong dé bang V =1 x {, m’, thé tich phin hoi trong do
V'=1x1"=1x@f, thé tich phin nuéc V'=V - V" = Ix [{1 - ). Khéi luong
ctia hoi rong 06 G"= V"p =1 x @f x p", khoi luong nude trong d6 14 G' = Vip' =
I x (1 -@)p'.
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Khdi fugng riéng cta hén hop:

G'+G Ll xp™+ [l‘(l - (p)]‘ f.p -
A% P!

ph}: =

Sau khi chinh 1y duge cong
thire (3-6).

Xdc dinh ¢ 18 nd dung
quan trong trong tinh thuy dong
vong tudn hoin. Cho dén nay
chura ¢6 cong thnke 1§ thuyét xac
dinh ¢hinh xdc nén vin phai ket
hop vt thue nghiém a2 dua ra
nhitng cong thie thue nghigm
hode nhitng d6 th.

Néu khong ¢6 (de do tuong
dGi gitra hoi vi nude thi ¢ bing
do kho tinh theo thé tich hdn
hap B = V'/V, nhung trung thue
{¢ tuon ¢b su khdce nhau gifta (6¢
do nurée vivhai nén phdi chinh iy
thanh @ = [{f3).

Nhiéu 1dc gid ding cOng thic:

Hinh 3-13. Tinh t7 56 tiét dién hai.

1

p

(= 3-7)

.o 0] ) . - . . - 2
wong dd § = — goi li he sO trugt, co phimg cong, thite thue nghi¢m khac nhau dé
0

tinh, thi du:

0,4 +8*
s:1+_i{1—i’—\ (3-8)
\‘wrr pk}
; . . . 3 Grl ‘ Gr (‘
(rong d6 o ", ' 1a e d§ thye cua hot va nude, @ Mo O = %
pn I (3] p II p 1

1a t6¢ do tudn hoan, ni/s.



Ciing 6 thé xdc dinh ¢ = ¢,.k, , trong dé ¢, = cB, h¢ s6 ¢ duge cho theo db
thi, k, (& h¢ s8 hi¢u chinh theo gde nghiéng cla dng vi hé s6 @, xéc dinh cho 6ng
dat thing dimg.

Cilng ¢ tde gia xdc dinh theo @ = @,.k, .k, rong d6 ¢, xdc dinh theo diéu
ki¢n thi nghi¢m ding Sng dat thang ding dudi 4p sudl 32 arm, con k, va k lahe
sO hiéu chinh vdi do nghiéng va 4p sudt khiac nhau.

b. Xic dinl téng tra e trong vong tuan hoan

(3 day bao gém trdr e trong he thing Gng xudng vi hé thng ong 1¢n, cling chi
tinh dén trdr Lue cuc bd va trdy lue ma sit, tuy nhicn dong moi chilt ¢6 lic 1a mor pha
¢ ldce 13 hai pha.

Trd luc trong he théng Ong xudng duge tinh theo:

0,
Ap, =(E, +Xol+E,, +E Jp 5 , Pa (3-9)

£, - h¢ s trd fue cue bd khi moi chit tir balong viio Gng xudng;

A, - he¢ sty lue ma sat doe dudmg Gng xudng ¢6 chitu dai | (n);

E .- 1Ong trd lye cue b cla dng xudng;

£ - h¢ s01rd lue cue bo khi dong ra khai Gng xudng vao baldong hodce Ong gép dudi.

p - khéi lugng ricng clia nude trong Sng xudng, c6 the 1y xdp xi clia nude bio hol
& dp suat trong ba long, kg/ni';

@ .- WGc 40 clia nudc trong Gng xudng, mfs, ¢6 thé tinh theo:

k.D
0_)‘ = - =
" F..p.306 F,.p.36

, RIS (3-10

G = kD - luu lugng tudn hodn, k - boi s6 twdn hodn, D nang sudt hai, 774, F, - tong
dién tich tict dién 14l ¢ cdc Ong xudng.
Trd lue trong hé théng Ong 1én duge tinh theo:
Ap, = Ap, +Ap,, +Ap,, +4Ap, +4p,, Pa 3-11

Ap, - 1§ Lye cue b tir baldong hoac dng gdp dudi vio dng 1eén, tinh theo:

bp, =Pt (3-11a)
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Ap., - trd lye ma sdt va cyc b trong doan &ng 1én ¢4 nude chua so:

Apos = (101[)5 +acb)p.' 2 I)“ (3—1 lb)

o2,

APy, - 1r0 lue ma sdt vi cuc bo trong doan ong 1én ¢6 hdn hep nude v hai tinh
theo:

m: Lt n
APy, :(xulh +§cb)p"-_0 ]+m_01!‘{1_9_] , Pa (3-1ic)
2 SN P'
Ap. - trds lye cue bd clia hon hgp nude va hoi ra khoi dng 1én vao balodng:
m?- K H
Ap, =&,.p.—" l+&“—(l—p—] L Pa (3-11d)
2 ®, p'

Ap, - & Iy thuy finh do phén &ng lén cao hon mife nude trong balong:

Ap, = gh, (l - (p) (p' - p") , Pa (2-12)

Trong cde cong thic trén: b, khoang cdch thing dimg tlf mc nude trung binh
trong baléng dén dinh Sng, m; P’ - khai luong rigng cla nude bio hod; o, - e do
tudin holn, mifs; @ - ty s& 118t dign hoi.

c. Xic dinh t6c dé dn hoan

Day 12 muc tiéu quan trong nhat ca bai tinh thuy dong, ta cin xéc dinh e do
tudn hodn trung hinh trong timg ddy 6ng ma vdi t6e do déténtai su can bing giita
lye ddy vai (8ng trd luc hoge gitra lue c6 fch vai tré lue ong xudng. Trude tién, ta
gia thigt mot 10¢ do tudin hoin ©,,, tinh ra duge P, va Ap,,, so sdnh, néu p.; = 4P
thi d6 chinh I3 toc d6 tufin hoan cén tim, néu chua dlng thi gia thiét mot 1c 49 oy,
tinh P., vii Ap,, 16i so sdnh cho dén lc ching bing nhau mdi thoi. CG6 thé ding
phuong phép (inh todn hay ding phuong phip dé thi.

Ta chon 3 gid tr t6c dO tudn hoan © o, ® @ o3 hoic Tuu lugng tuin hoan Gy,
G,, Gs, tinh ra ba gid tri cba p, v Ap, 12 Pois Pots Pes VA AP AP - AP 5 noi cac
gid tri p,, V& Ap,, g140 diém ciia hai dudng pa(ey) va Ap(@,) trén .q d0 po, Ap  vGi
o, chinh la trang thai can tim, 1t d6 x4c dinh duge téc do tuan hoan thuc cha vong
tudn hoan w,,.

Thi du d61 véi vong tudn hodn don gian (doc lap), tizc 12 vong bao gdm mdt
hodc mot ddy dng xudng hodn 10dn gidng nhau c&p nude cho mot hoge mot diy dng
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1en hoan todn giong nhau, ta duge k&t qua nhu trong hinh 3-14. Giao diédm trén hinh
ve cho phép xde dinh t9e dg tudn hoin, lue ¢6 fch vi trd lue Gng xudng.

boi voi vong tudn hodn 2
phtre tap, tie 1 mot hode mot %,
diy ong xudng déng déu cip ‘ \

nude cho mat 6 ong hode day
Ong 1én, 1a cin tinh Ap, va p,
cho timg diy Sng 1én rdi tong
hop lai.

Pt vai dan ong 1én ndi
song song la tong hop theo
nguytn tie: lua lugng tuin
holin bing 0ng luu ugng clia

13
cic din G =3 G, , ¢on lue ¢6
' 1]

[

fch tht hing nhau: p, = p
(hinh 2-15 a).

Dai vai dian dng ghép noi
(iép (hinh 3-15 b) ta &ng hgp
theo nguyén tic: G = G, va

pL‘l = chli .

Gizo di¥m cla  dudng
Ap vdi ong P, cho ta trung

thdi [dm vi¢c On dinh cua ¢4
vong tudn hodn va dua theo
hai ngoyén 1ic tén suy ra
trung thdi Jam vige cia (img
din &ng. Trong vong tudn
holdn song song, tir giao diém
ta ke dudmg song song véi true
holnh xdc dinh duge 10c da A
(wan hodn trong timg  dJiy;
trong vong tuin hodn ndi HEp,
ta v& dutmg song song vai true
tung s xdc dinh duge trang
thdi cho tmg day.

Tuy nhicn trong thue (¢ . . .
e6 thd vira of nhitng din song Hinh 3-15 a. Vong tuan hoan song song
song vira ¢ nhimg dan ndi
1i¢p, tnh todn ¢6 phite wp hon
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nhung vin theo nhing nguyén
(ic di néu trén.

. . £
f, Kiém tra an todn cuda €
. . £
vong fudi hodn Ap, \ T

bai vid dan Gng lén, ta i ‘
c¢dn kiém tra cdc hien tugng 16i

loan wdn hodn nhu tuin hodn
nguoe, nglmg tudn hoan, chay
phan 1dng va vugt qud bol sO
(uin hodan 1 han.

3 tren, 1w di xdc dinh
duge toe do wan hoan trung
binh trong mdi din ong lén,
nhung trong thie 1€, gifra cdc
ong Ién trong cung mot dam,

T e DTS G ) Gk
(¢ do (win holdn 13 khde nhau Gp65G /s
do 6 su khong dong déu vé

nhén nhi¢t va luu hrgng nude Hinh 3-15 b Vong tuan hoan ndi tigp.

trong moi ong.

Trong cling mot dan dng 1én, d&i véi nhitng ong nhin duge nhict nhi¢u, cip
nude it trong luong riéng ela hdn hop nude vi hol s& nhé hon, t6c do tudn hoan s¢
16n hon, ben canh né sé ¢6 nhimg dng (wan hoin voi 3¢ ¢¢ nhd hon, o nhiing dng
(Gc do tudn hoin bing khong goi 1a ngimg tudn hoan, tham chi ¢6 thé chuyén dong
nguge L, 1r trén xudng goi 1a win hoan nauge.

P61 véi nhimg dng ¢6 tdc d0 tuén hoan qué nhd, nging wan hoan hodc tuéin
hoan nguge s rit nguy hidm khi cdc bot hai sinh ra tich tu L thanh wii hai dao
dong xung guanh mot vi tri nio do. Vi he s6 toa nhé cla hol nhé hon tdt nhidu so
véi nude, nhiét do vich dng ting 1én cue b, ¢6 thé pay ra nd Sng.

Khi ngimg tudn hoiin, néu dng 1én ndi voi khoang hoi s€ tao nén mic mude tu
do, phia trén chi 1a hoi v&i h¢ s6 tod nhi¢t nhé cling ¢4 the 1ing nhict d, 1ue thanh
bi¢n dang, phing nd.

DGi vOi ong 1én ndm nghiéng hode nidm ngang, néu e do udn hoan nhé cé
thé o nén hién tugng phan tdng, nghia 14 nude chodn ntra dudi, hoi chodn nira trén
cla ong. Hi¢n tugng phan ting clng nguy hiém mot mit vi nira Sng chita hoi ¢6
nhict do cao hon, mat khédc 1a & mit ranh gidi ¢4 thé dong cdu can, lai bi dao dong
nhi¢t tao thinh (ng suit nhigt.

D3I v dng 1én, khi boi s6 tudn hoan qué nho cling rat nguy hiém, vi boi sG
tudn hoin k thue chét 1a gi4 tr nghich ddo cia ¢ kho x cla hén hop nude va hoi ra
khoi ong 1én. Thie nghiém cho thay, khi do kho x vuot qua khodng 309, tie boi 6
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tudn hoan nhd hon 3, thi méi chat trong Gng ¢ dang nhit fuong, hat nude 1an trong
dong hai, nén nhiét do vAch 6ng tang dot ngdt, ¢4 the bi bién dang hoac phd huy.

Dl vé&i 6ng xudng ngudi 1a thudng kiém tra hién tuong ¢ hoi trong dng. Néu
trong Gng xudng ¢ hoi, hoi ¢6 thé tich tu thanh wi, ¢ thé nang cao nhi¢t do néu
ong ¢6 gia nhi¢t, mat khde dng xudng ¢6 hai, tap trung & dng gdp dudi, lam giam
su dong déu trong viée phan phoi nude viao ong 1&én.

Ong xuong 6 hoi ¢6 thé do nhiée nguyen nhan: ¢ thé do nhan nhiét bée hoi,
¢ thé do 4p suft trong baldng bi gidm dot ngdt, ¢6 thé do bd tri miéng Sng xudng
qué gin v4i miéng dng lén hode qué gdn muc nude trong baldng tuo thanh phéu hoi
hoiic ¢6 thé do trd Iy cuc b tir balong vao 6ng xudng qud 1dn.

3.2 CAC BE MAT TRUYEN NHIET PHY

Trong cdc 10 hoi c6ng sudt trung binh va 16n, bén canh bé mat sinh hoi chinh,
thuong ¢6 thém cdc bé mat truyén nhi¢t phy nhu b ham nude, bd quéd nhigt va bo
sdy khong khi.

3.2.1 Bo qua nhiét

1. Muc dich

San xuit ra hoi qud nhiét, dung rdt phd bién trong céc 10 hoi dong e Vi nd 6
1hé 1am tang hiéu sudt nhigt, gidm do 4m & cdc tdng cudi cla tua bin cling lam giam
duge 16n thil nhiét vi moi chilt doc theo dudng Ong dan.

Véi 10 hoi dong luc, do qud nhiét khd cao, ¢6 thé 1én dén vii ba tram do, con
trong 10 hoi ¢ip nhiét c6 thé khong ¢6, hodc néu ¢6 thi dd qué nhi¢t cling chi miy
chuc do, d€ gidm t6n thil trén dudmg Ong din ma thoi.

2. Cdu tao

B& qué nhiét thudng do nhimg Sng ¢ dudng kinh khoang 28 + 40 pum udn lai,
cé bude dng twong déi s/d bing 3 + 6 thudng 1am béng thép cdcbon thong thudng,
nhung véi 18 hai ¢é thong sG cao phdi dung thép hop kim.

C6 nhicu loai bo qua nhiét. Dya theo phuong thite truy€n nhiét dén bé mat dng,
chia thanh ba loai: bd qud nhiét bifc xa dit trong budng lita va trye ti€p nhan nhigt
bitc xa; bo qué nhiét dal luu, dat & trén dudng khdi, kKhong true tiép nhan nhict bic
xa L bubng lra; va bo qud nhiét nira bifc xa, ¢at & clra ra budng Itra, nhan mdt philn
bitc xa tir budng Itra vira nhan duge nhiét doi luu tir dong khéi. Ta thuong gip bo
qué nhi¢t biang d6i luu,



Dira theo cdch b tri chia thinh bd qué nhiét dat ding va bd qué nhiét dit nam
ngang. Thudng gap bo qué nhiét dat ding do ¢6 uu diém [a dé trco 43, tro bui kho
bdm hon, tuy c6 nhuge diém 12 khé thai nude ngung khi ngimg 10 va khéi dong. 6
gap Joai dat nim ngang nhung it hon, vi tuy ¢6 wu diém Ja dé thdi nuGe ngumg
nhung dé dong tro byl va treo d& kho hon.

Dua theo chidu luu dong tong doi gildta san pham chay va hoi nutée, ¢6 thé c6
foai nguge chidu, logi ching chiéu va logl hén hop. Loai nguge chiéu ¢6 uu diém 13
do chénh nhiét do trung binh 16n hon, gidm duge dién tich bé mat truyén nhigt, tiét
kiem duce kim loai, ¢6 thé nang duge nhi¢t dd hat 1en cao hon, nhung ¢ mot phia
nhi¢t do cao, khong an todn. Loai cling chicu, an toan hon nhung cing ton kim loai
hon. Nhiéu trudng hop diing loai hén hop, nguge chiéu & phia hoi ¢6 nhigt do thip
vl cting chicu & phia hoi ¢6 nhiét d¢ cao hon.

3.2.2 B ham nudc

1. Muc dich

Tan dung nhiét cha khai thai d€ gia nhigt nude gan dén nhiét do soi, doi khi ¢o
thé cho bdc hai méy phén tram, nhu vay gidm duge ton that do khéi thai mang ra,
nang cao dugc hiéu sudt nhiét, mat khdc tranh duge hién tugng nude lanh phun
thing vio bd mat trayén nhiét c6 nhigt do cao lam cho b mit truyén nhiét bi co
din dot ngdt, lao ra tng sudt nhiét, ngoai ra con giam duge Kim Joai quy ché tao bé
mat sinh hoi vi bo ham nude dat & ving nhi¢t do thip, khong cin kim loai t6t ¢6 khi
¢6 thé ¢hd tao bing gang.

2. Cdu tao

Ciing ¢6 nhiéu loai by ham mede. Dua theo kim loal ch¢ tao, chia thanh hai
loai: biing gang vi bing thép, nhung déu tao thanh nhimg chiim éng udn cong, lam
bing gang, gid thanh ré, chiu in mon va mai mon &t hon, d& ddc nén thudng dic
thanh &ng ¢6 cénh tin nhiét phia khéi, dudmg Kinh trong khodng 76 + 120 mm,
nhung it khé han nén thiudng ndi voi nhau bing nhimg mat bich; gang chiu kéo,
udn va va dap kém nén khong cho phép gia nhiét nudc dén nhiét do soi. Ong gang
thudng, ¢6 cénh nén nang né va d& déng tro byi, nén thuding ¢6 b tri bo théi bui. B
ham nude bing thép, thudng ding dng thép tron ¢6 dudng kinh khoang 28 + 38 mim
usn thanh nhimg cum Gng xodn, trude kia ¢6 dung loai dng thép c6 canh nhung
hién nay khong ding nira vi ¢h€ tao phifc tap. Ong lam bing thép dé ri hon nhung
lai d& uén va hin nén thudng ndi v4i nhau bing phuong phap han, thép lai c6 thé
chiu va dap nén cho phép gia nhiét dén nhiét do s0i va bée hai khong qué 10%.

Dya theo mite do gia nhiét nude, ¢6 thé chia thanh by ham nude kiéu soi va
kidu khong soi. Kidu s6i phai 1am bing thép, khong duge 1am bang gang, ¢dn kiéu
khong soi thi tuy y, c& thé bing gang hay thép.



Thong thirng ba tri cho nude trong bo ham di tir dudi ien, mot mit 13 dé nudc
néng nhe hon, thuan chiéu tir dudi di 1en d& kéo theo bot khi, bol hu, trinh hién
tgng bot khi bdm chic, kich thich viéc an mon bé mat truyén nhiét, ngoi ra com la
bi¢n phép d¢ iy didu chinh sir phian phéi khong déng déu vé luu frgng nudc gila
cac Ong vai nhau,

Ngudi ta ¢6 thé ba trf dudng tit cho khoi va cd nude, trong nhiéu trudmg hop
Nl ta con bo trf ca dudng téi tudn hodn dira nude néng (1§ vé bé nudk cap.

3.2.3 B9 sdy khéng khi

1. Muce dich

Tin dung ohi¢t cia khéi thii dé siy nong khong Khi trude khi cdp vao budng
lira, nhim céae muc dich sau:

- Giam nhi¢t do khéi thdi, gidm 13n thdt ¢, tang hicu suit nhiét, tiét kiém
nhicn licu.

- Tang nhigt 4o khong khi dua vao budng lira, cdi thi¢n qud trinh chdy, gidm
(0n thilt qs, q,, tang hi¢u sudt nhiét, 1iét kicm nhien Licu. Con ¢6 thé tang nhi¢t do
trong budng lira, tang cudng d truyén nhigt. Tuy nhién ciing can phai ¢é 2idi han,
vi khi nhiét ¢ khéi gidm qud thdp s& dua dén hién trong an mon di¢n hod cdc bé
mit truyén nhict, mat khéc s¢ tdn kim loui vi phai truyén nhiét véi do chénh nhigt
do trung binh qué nhd. Hon nita ¢6 thé din dén chdy ghi hoiic bot than trong dng.

2. Cdu tao

Dua theo kim loai ¢hé tao €8 thé chia thinh loai bing gang hoic bang thép.
Loui bang gang vAn ¢4 wu diém 1a chiu dung (6t v& mii mon, an mon nhi¢t do
thidp ciing nhur nhiét do cao.

Duya theo hinh dang bé mat truyén nhiét, 6 loai Gng thép tron, loai éng gang
¢( cdnh hodce leai thép tdm,

Duya theo cdch truyén nhiét gira khoi va khong khi, ¢6 loai ngan cich va loai
héi nhiét,

Gip nhiéu hon ca 1 loai ngan cdch, diing cde Gng thép tron ¢ duomg kinh
khodng 40 = 51 mm day 1,5 + 2 mum [p len che ma sang phang. Thudmg b trf
khong khi di bén ngodd, khéi di ben trong dng d¢ dé dang lam sach tro bui bam trén
ong. Loai Shg thép tron ¢o wru diém la ciiu tao don gidn, gon nhe, khong khi v Khoi
khong bi lan vo nhau va c¢6 thé dé ding lam sach tro bui, nhumg Gng thép khong
bén vé mat mii mdn v &n mon hod hoe & nhidt do 1hdp cling nhu nhiét do cao.

Ciing ¢4 ding loai ngan céch ding Gng gang ¢6 cdnh tod nhiet ca trong vi
ngoii, thuomg bo trf khong khi di bén trong va khéi di ben ngoa ong. Loai 6ng
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pang ¢6 uu diém 12 chiu duge mai mon va an mon hoa hoc, nhung ¢6 nhuge diém i
ning né, d& bam tro bui, ¢ the dung & pham vi nhiét do thap va nhi¢t do cao. Trude
Kia con diing loal ngan cdch bing thép 1dm day khoang 1,5 + 4 s, ghép lai thanh

hop, hién nay hiu nhu khong diing nira vi che tgo don gian nhung dé bi ri.

@ nhi¢u nudce phuong tdy dimg rong rii bd sdy khong khi kiéu hdi nhigt. Thuce
chal 1 mot thing tdng, trong ¢6 b tri nhilng dm thép, quay vai 10c 4o kKhodng 2 +
5 vong/plnit, Nhimg 16 thép gén tren thung quay lan lugt icp xic vl khi ndng va
khong Khi lanh di & hai nita cla thung quay. Khi tiép xdc voi khoi nong, 14 thép
nhan nhiét, nhigt d¢ tang 1én rdi sau 6 14 thép nong ti€p xdc va1 khong Khi lanh,
truyén nhiét cho khong khi, nhi¢t do 14 thép gidm din va nhu vay da hoan thanh
mol chu ky truyén nhiét tir khéi dén khong ki, tiép tuc cic chu k¥ truyén nhiét 1iép
theo. Bo sdy Khong khi kidu hoi nhiét ¢6 wu diém fa nho, gon, it bi i1, d& lam sach
nhung ¢6 nhuge diém 1a dé lot giita khoi va khong kI, ¢6 théem b¢ phin quay lam
ticu on ning lugng, cdu tao phic tap dé hu hong hon.

3.2.4 Bio vé bé mét truyén nhiét phy

Cin ¢6 bicn phép d€ bio v¢ cdc bé mat truyén nhi¢t phu, chong hi¢n tugng an
mon, mdi mon va bam ban. Cac bé mat truyén nhigt ¢6 thé bi an mdn hod hoc hoge
dien hod, & mat trong ciing nhu mdt ngoa, & nhiét do thdp cung nhu nhiét do cao,
lge 1am vice ciing nhu e nghi.

Thép ¢6 1hé bi Oxy tac dung thanh Fe,0,, va nhiéu khi chinh né lai dong vai
trd chit Oxy hod tac dung véi sit thanh Fe,0,:

4Fe,0; +Fe — 3Fe,0, (3-13)

Thép ciling ¢4 thé trge 1iEp phin tng vd1 hoi nude dudi mot nhiét do nhit dinh,
trén dudi S00°C theo phan ing:

3Fe+4H,0 - Fe,0, + 4H, (3-14)

An mon dién hod 13 hi¢n tugng rit ddng chi y d6i vGi bé mat truyén nhiét §
nhi¢t do thip, nhil 12 khi 4ot nhién ligu rhidu S, nhiéu H va d0 4m cao. Thuc
nghiém cho thdy khi dot nhien liéu nhi€u luu huynh, nhiét 36 dong suong clia khéi
tang &t nhanh, H,O trong khéi dé ngung ty, mat khic khi chédy S tao thanh S0, va
mot 1y 1¢ khong 1on SO, (khodng 0,8 + 2,5%), két hop v6i nudc tao thanh axit
sulluric an mon kim loai rdt nhanh.

B¢ gidm tic dung an mdn di¢n hod, nén khir S trong nhién li¢u dén mic {6
thidu, han ché viée tao thinh SO, bing cach iam luong oxy thira, tic la dct véi he
s khong khi thira nho va ciing ¢6 thé dua vio trong khdi mot s6 chat ¢6 kha nang
hip thy SO, nhu manhétit, dolomit, amoniac 1a kinh t¢ hon vi cho sin phim

(NH,).SO; (amon sulfaty [am phén bén. Mdt khac khong dé cho nhiét do hé mat
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truyén nhi¢t gidm dén hodc thdp hon nhiét do dong suong cla khéi, thuong khong
dugc phép gidm xudng dudi 100°C.

Vin dé mai mdn cde bé mat truyén nhiét ciing 14t ddng Ivu ¥, nhat 1a khi dot
nhién liu nhiéu tro, tro citng, ma ty 1& tro bay lai 16n nhu khi d6t than phun thai xi
kho hoac d0t tang long thai tro. Thudng bi mai mon nhidu & nhitng diy &ng phia
trén, nhimg ddy dng & cudi dudng véng cla khdi, cdn trong mot Gng thudng mai
mon nhi¢u & hai gée 45 + 50° tinh tir dudmg khoi dén.

B¢ chéng mai mdn nhiéu khi ngudi ta gén nhimg tdm chin & nhimg noi dé& bj
mai mon, bS tri dudng ong hop 1y dé€ dé dang thay thé, sita chita nhitng 6ng di b
qui mon, ngudi ta cling ¢dn lira chon toe dd khaéi thich hop, vi néu t6c d6 khai cang
16n thi mai mon cang nhanh tuy truyén nhi¢t cang tdt, nhung néu e do qud cham
thi mOt mat truyén nhi¢t kém, mat khdc d& déng tro bui. Thudmg chon theo s& licu
kinh nghi¢m. V@i bo ham nude éng gang, toe dd khdi 6 1 nhat khodng 3 + 5 mifs,
loai ong thép 1dy 8 + 11 mi/s, v3i bd quéd nhiét dng thép cacbon 18y 10 + 14 mr/s, véi
thép hgp kim 1dy 15 + 20 m/s, v6i b0 sdy khong khi kiéu ong thép 14y 10 + 11 as,
vOi Ong gang c6 canh ldy 11 + 15 mifs.

Bam bin bé mit truyén nhi¢t cling ¢dn quan tam vi nd lam tang nhiét (r&, anh
hudng dén cong sudt, hiéu suft cia thi€t b sinh hol do nhi¢t do khdi gidm khong
nhiéu, ciing ¢6 thé c6 dnh hudng khong 16t dén sitc bén bé mat truyén nhiét ticp
theo. Viée bdm tro thudmg 13 do nhimng hat ¢ kich thude rit nhd, khodng dudi 2 + 3
4 bfim vao bé mat truyén nhiét, cd the & dang chic hodc x&p, tuy thuoc vao dic
diém cha nhién ligu, chiéu hudng va téc do ciia ddng khdi efing nhu cdch ba i bé
mil truyén nhiét. Nhin chung viéc bam bdn x4y ra khi t6¢ do khdi qua cham, nhit
1a dudi 2 + 3 mi/s, cn lizu ¢ 13 khi dd bdm ban thi 16¢ do khdéi 6 tang ciing rat khé
lam sach duge, do vy khi lam viéce vdi phu tai thip bao nhiéu cling khong nén dé
td¢ dé khoi thip hon 2 + 3 m/s.

3.3 TINH NHIET THIET B] SINH HOI

Tinh nhi¢t 13 mot trong nhimg bai todn cu ban, quan trong nhat trong khi thist
k¢, ché tao va kiém tra c4c thiét bi sinh hoi.

Tuy theo muc dich, viéc tinh nhi¢t c6 thé chia thinh tinh thigt k€ va tinh kiém
tra. Khi tinh 104n thié k€, nhiém vu 13 dua vio yéu cau cla hoi va diic tinh cla
nhién Li¢u ma xédc dinh két cfu cla thiét bi sinh hoi. Con trong tinh todn kiém tra,
cin dua vao két cdu cha thict bi dil ¢ sdn, xdc dinh hig¢u qua [am vi¢e cua thiét b
nhys tinh nang sudt va thong s hol, nhiét do cha san phim chiy & cic vi uf khdc
nhau, cdc icai (n that nhict, hicu sudt va sudt ticu hao nhién lidu, v.v...

Tuy ¢& hai muc dich khdc nhau, nhung thuc chat vé nguyén 1§ khong khac
nhau mfy, chi khidc & dir kién va muc tiéu cin tim.
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Tinh nhict 10 hoi 1a mot bai 104n 1dn, phitc tap dén nay viin chira giai duge
bing 1y thuyct thudn tuy ma thudng phai ding thuc nghiém két hgp vl 1y luan
d6ng dang nén k&t qui vin chi 12 gdn ding, gidi han trong phitng diéu kién va
pham vi nhit dinh.

3.3.4 Cac phuang trinh ¢o ban

Tinh nhict cdc bé mat truyén nhitt thudmg phdi gidi h¢ hai phuong trinh:
phuong trinh can bing nhigt va phuong tAnh truyén nhiét. Truyén nhiét & day c6
thé bitc xa, ¢6 th 1a doi luu cling €0 thé 12 két hyp ¢a hai phuong thie.

1. Phuong trink truyén nhiét

() day c0 hai phuong trinh, phuong trinh truyén nhigt birc xa gap chi yéu trong
budng lira va phuong trinh truyén nhit ddi luu gip & sau budng lta.

«. Phurong trink trivén nhiét béng bite xa

Vé ¢ ch truyén nhi€t trong budng lira rit phic tap nhung ta ¢é thé hinh dung
nhr sau: phicn ligu trong budng lira chéy, tod nhiét, dot néng nhién licu, san pham
chdy, tudng 10, céc bé mat truyén nhigi va m6i chit, v.v... , cdc vat ¢6 nhin nhi¢t va
duge 4t néng dén nhimg nhiét do khdc nhau, & trung tam Agen lita ¢é thé cao dén
1500°C hoac hon nita nhung c4c bé mait truyén nhi¢t ¢6 noi chi mdy trim dg, do dd
gitra ching 1uon ludn t6n tai su trao di nhiét. Dimg vé mat truyén nhigt, ta c6 thé
chia thinh hai phdn: b¢ mit truyén nhiet v budng ifra. B& mit truyén nhiét 1a
nhitng bé mat ma beén kia tigp xtc véi moi chil ¢6 nhi¢t do thip nhu nide, hoi hoac
Kkhong khi, ¢6 nhi¢m vy nhdn nhiét. Bubng lira 1a 1dp hap 14t c& nhitg vat cdn lai ¢6
nhiét do cao hon va lam nhi¢m vy truyén nhict cho bé mit truyén nhiét. (3 trong
budng lira vi nhidt do rét cao, truyén nhiét bic xa rat manh, mat khéc 16c do khoi
kha cham, he s¢t toa nhiét 46 1wt rat nhd nén ¢d thé tinh theo phuong trinh truyén
nhiét biic xa nhu sau:

Q. = abl.co.g.ﬂ.x[? —Tj),mkgnf (3-152)

ml__

t

néu thay y = x.& , duge:

O, = abl,co.\p.Ft.(¥4 —T;‘]  kJikgnl (3-15b)

ml._

1

néu thay H, =F.x, dug:

Q,, = abl.c;(,.g.ﬁm(? -Tj) , kS kgnl (3-15¢)

1
Bl
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trong Jo:

o, - hing s bic xa cha vat den tuyét ddi, con poi 1a hing s§ Boltzmann, bing
5,67.10% Winr K’, hodc bang 4,9.10™ kealinr h K
E - h¢ 86 bam bin quy udce cla bé mat truyén nhict hiing bite xa, phu thude vio

diac diém cia b mdt truyén phi¢t va nhién ligu, 1dy theo s& licu thue nghi¢gm cho
trén hang 3 - L

Bang 3-1. Hé s& bdm bdn quy wic cida dan 6ng

Loal din &ng Nhién liéu Hé s bam bin £
(ﬁing khdng boe Khi 0,6 +0,3

Diu 0,6

Bot than 0.4
Dan 8ng ¢4 gai boc vita crdémit Tét ca cac loa 0,2 _
Lian 8ng boc gach samaot Tal ca cac loai 0,1

a,, - do den cia budng lia;

F, - di¢n tich b& mat vach tudng cé dit dan dng, nr';
x

H,, - dién tich tinh todn bé 1,0
miit truyén nhiét bang bdc xa, phu
thugc vao cdch bd tri bé mit 99 ‘\
truyén nhiét, duge tinh theo: 0z b

H, = F.x (3-16) \

; , . . o7

X - hé s0 pdc cua tudng <o
it dng, cd thé 1ay trén hinh 3-16, a6 |
do1 vén din ang tron mot ddy, phu T i
thuge vao khoang céch e tr tam o5 T .
dng ¢én wdng va bude dng tuong o %
dGi s/d. Tren d6, dwmg (5) 13 o \
khong tinh dén bie xa clia bilo 03 L X
on, con lai 12 tinh (1) dai vdi ¢ > ol \
L) viic=08d, Yviie= a2 | o >N
0,5d, (4) vdic =0; 72 3 4 5 ¢ 7

L. 1-e=214d; 2-e=0,8d

y=x.§ - ht¢ s su dung 3-e=05d, 4-e=0

nhi¢t hitu fch cda bE mit truyén 5 - e = 0,5d, khdng tinh birc xa cda tudng

nhigt; Hinh 3-16. H& s6 g6c ca dan 8hg tron mot day.



T - nhugt Jo trung bich cla budng lua, K;
T, - nhiét 40 trung binh clia bE mat truyén nhiét, K.
b. Phutongtrinh truyén nhiét doi liou

Tuy theo d6i tugng nhin nhigt sin phim chdy, c6 thé vict duge hai dang
phuong tinh. Phuong. trinh truyén ohigt dai luu 1 sdn phim c¢hdy dén b mat
truyén nhicl:

Qu =~ Hy.a, (T=T,) , klrkgul (3-172)

)
Bl
Phuong trinh truyén nhidt tir sin phim chdy qua b¢ mat truyén nhict dén moi
chil ¢ thé tinh theo: ‘
Q= BL Hy.k. AL, klikgnl (-17b)

I

trong dé:

a, - he s0 10d nhi¢t ddi luu 1 sin phdm chdy dén bé mit truyén nhiét, thuong
g6m phén d6i luu don thudn va phan hicu chinh dnh hudng clia b xa, Winr K3

H, - di¢n tich tinh todn bé mit trao 461 nhiét dGi luu, o DS vGi nhimg cum
ong dat ngodi budng i, 18y bang dién tich thue t&, doi voi nhimg bé mat ¢ anh
hurémg trge 1iép cla bl Xa ngon Ira thi phai tinh hi¢u chinh;

T - nhi¢t do trung binh clia sin phim chdy, “C hode K
T. - nhict do trung binh cla be mat truyén nhi¢t, "C hoie £, theo T

K - he s truyén nhidt tir sin phim chdy qua bé mat truyén nhi¢t dén moi chat,
Winr' K

At - d0 chénh nhi¢t dg trung binh giita san phim chdy va moi chit, °C hoiac K.
2. Phicong trinh cdn bdng nhiét

Phuong trinh can bing nhiét thé hién phin nhiél d3 trao ddi pitta sin phim
¢chdy vii mot chilt 1ao nén sy thay doi mot s5 thong G trang thdi cla ching nhu
nhiét do hoje entanpi.

Vé phia sin phim chay ¢6 phuong trinh:
Qe = (I - 1"+ bor. 15, ) Klthgnl (3-182)

& day:

p - h 0 bio on, ¢d thé tinh theo cong thire:
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o=1- 9s
nl+QS

', T - cntanpi cfia sin phdm chdy khi vio va ra khdi bé mat truycn nhigt,
ktkgnl;

Axt.1°, - entanpi ciia khong khi lot thém vao bé mit truyén nhigt. C6 the vist
phuong trinh ¢an bang nhigt vé phia moi chat.
Ngoai b sy khong khi, d6i v6i cde bé mit truyén nhigt khic co:
D .. .
Qch ZB—'(12 —l]) (3‘18b)

t
D - ru lugng moi chdt qua bé mat truyén nhidt, kg/fi;
B, - lugng nhién ligu dot trong mot gid, kgl
i, i, - entanpi cia moi chdt trude va sau bé mit truyén nhigt, KS/kg.
DG véi khong khi qua bo sdy khong khi c6 thé viét:
Q, = B(I;k - I'kk)kﬂkgm’ (3-18¢)
B -ty 1¢ giita lugng khong khi qua b sdy vdi lwong khong khi 1y thuy€t;

I,,, I, -cntanpi cla khong khi tnde va sau bo sdy, &J/kgnl.

3.3.2 Tinh nhiét budng Ila

Trong budng llra, truyén nhi¢t chu yéu biang bic xa, ta gifli h¢ hai phuong

trinh, gém phmmg trinh truyén nhiét bing bitc xa (3-15 a, b, ¢) va phuong trinh can

bing nhiét cla sin phdm chdy (3-18 a). Néu coi khong khi lot khong ding ké va
thay entanpi bing nthi¢t do ta dugc:

Qu =L ~ 1) = #V-c (T, - T (3-18d)

K&t qué 1a duge cong thite tinh nhigt do san pham chdy ra khoi budng lira,
diing khi tinh kiém tra nhu sau:

M T1
T = : T (3-192)
M qo.ahi.g.H@.Tﬂ” Ll
.B,. V.c

138



Khi tinh thidt k€, ta duge cong thite tinh bé mil truyén nhigt bang bitc xa:

Bl‘be :
o, MEa,. T, T,

H,, = (3-19b)

Ngudi ta cling ¢6 thé tinh theo do thi bang quan hé:

.. B,.T
Tm:F(Ta,M,al. 'Fj

Y

O day cin tinh c4c dai lugng sau:

1. Q,, - nhi¢t luong truyén nhigt tir budng 1ra dén bé mat truyén nhigt bang buic
xa, bing Q, tde nhigt lugng do san phadm chdy mit di, &J/kgnl, tinh theo cdc cOng
thire (3-18);

T, - nhi¢t do ly thuy¢t cila san phdm chdy, nghia 12 nhi¢t d¢ san phim chdy cé

thé dat dn,n véi 14 thiét 13 14t cd nhigt lugng tod ra chi ding dé gia nhidt sén phim
chiy, K

L - cntunpi Iy thuyét ciia san phdm chdy, v3i gid thict nhu trén, c6 thé tinh
theo:

(00-qgq, -q, —
l;. :Qd‘”l q3 q4 qt’\
100-q,

+Qu = Qua = 2, Voot Kilkgnl (3-20)

Ve o = {‘-‘-:—I:— 12 nhist dung trung binh cia sin phim chéy tr t,, dén nhiét
do Ly thuy€tt, OJC;
I;,,1,, - catanpi va nhigt d clia sin phdm chédy khi ra khoi budng 1ira;
Q,, - nhi¢( vat 1y do khong khi mang vao, ¢ thé tinh theo cong thiie:
Qi = (g — Aoy iy + A0y Tiy, Aikgnl (3-21)

Q,.,-nhi¢1 vat 1y do khong khi duce gia nhiét tir ngudn bén ngodi mang vao.
boi khi ¢on phai tinh thém nhiét vat 1y cia khéi téi tuin hoan nira.

a.,, - h¢ s khong khi thira & ¢lra ra budng lira;
Act,, - lugng khong khi thira do khong khi lanh lot vao budng 1ira;

1Y .1, - entanpi cia khong khi néng va khong khi lanh, kJikg.
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2. M - h¢ 50 phin bs nhiét theo chiéu cao budng lirs, ¢ dang chung 1
M=A-Bx (3-22)

- he s6 thue nghi¢m, khi chédy ting 1dy bang 0,59; khi phun bot nhién liéu
riin 1 3y 0,56; phun nhi¢n li¢u 16ng vi khi ldy 0,54;

B - h¢ s& 1hue nghiém, véi nhién ligu ran 1dy 0,5; vdi nhién licu khi va 1éng {dy
(.2
Co tai ligu cho gid i trung binh A =0,52; B=0,3;

x - chiéu cac tuong ddi ctia ngon lira, 18y bing hy/h,, trong dé h,1a khodng cdch
thing dimg 1 ddy 10 dén tict dien <6 nhict do cuc dai, doi vdi budng lia ghi thong
lhll’UI‘lL ¢6 (e col hy =0 v x =0, nhung vai L6p nhién ligu day, ¢ thé 1dy x = 0,15;
cOn h, 13 khodng cdeh thiing ding tir ¢y 1o dén trung 1dm cira ra clia budng Iira.

3. ay - d9 den cla budng Nra ¢6 thé tinh theo cong thite:
a, + (l -, )p
Up =
I=(1-a){-y)1-

(3-23a)

G day: p= [—lii] la ty sO gilta dign tich ghi 10 R véi dign tich vich nrdng

budng Iira F,, véi bubng lira phun, khong ¢6 ghi, R =0 nén p =0 va ta ¢6:
a, =l (3-23b)
a, +({l-a)y
W - hé s0 s dung nhi{:l hitu {ch trung binh cia dan onyg;
4, - d0 den cua ngon lira, tinh theo cong thie:
a,=m.a_+(l-ma, (3-24)
m - h¢ 80 ty 1¢ phin sdng va phin khong séing gilta ngon ra, phu thude vio
loai nhien Li¢u vi cdch d6t, khi d6t nhién li¢u 16ng va than ¢6 nhiéu chit boc 14y m
= 0,4 + 0,0, khi dot than gdy, antraxit va khi, ldy m = 0;

i, i, - 40 den cia ngon lira sing va khong sdng, déu ¢ dang chung 1a:

—hps

a,=l-e (3-25)
Thutmg tinh ra vi v thanh d6 thi ¢4 truc tung a, va truc hoanh 13 kps.
¢ = 2,718 {3 cou s0 cha logaril ty nhicn;

p 13 dp sudt trong budng lira ¢6 thé 1ay bing 1 bar;
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s la chidu day hiu hiéu 16p blée xa cla ngon 1ira, trong budng Iita ¢6 the tinh :
Vi
§=36—,m (3-26)
F,
V,, - thé tich clia budng lira, i
F. - di¢n tich tuomg budng lira, ni';

K - hé s6 [am y€u bic xa ctia ngon lia, do trong ngon Iira ¢6 khi ba nguyén tir,
hat tro, a1, m& hdng, hat nhién li¢u chua chay hét, v.v... la nhimg thanh phin ¢6 kha
niang hap thu vi phat bue xa.

oI vdi ngon lira khong sdng, chi ¢o khi ba nguyén tir [3 ¢6 khit niing bitc xa,
nén ta co:

k = k,.r, {3-274)
k, - h¢ s lam y&u bife xa cia khi ba nguyén (i, c6 thé tinh theo:
0,78+ 1,61, T
K, =| ———%_01]]1-0,37 2 ] (3-28a)
P,-S 1000

Ty )0 - thinh phin thé tich khi ba nguyén tir v ciia H,O, ¢6 thé tinh theo:

vV .o +V AY

e Ha0) R
rh = ¥il ]H:O i

Vk
Py - Phan dp sudt cua khi ba nguyén i
Py =PIy

Dai véi ngon lira sang dot diu va khi, cdn phdi tinh dén birc xa cia mé héng,
khi dé ta co:

k = kyr +k.r (3-27b)
k. 13 h¢ 53 1am y€u bitc xa chia mé héng, ¢6 thé tinh theo:
" \ &
. T C )
k. = 0,03(2 —abl) L6 —5——0,5 | =, ffmkglent’ (3-28b)
1000 HY

1y

—— laty @ gifra thanh phan lam viéc cia hydro vi cacbon, do1 vdi nhién licu
o ysog P . Y ‘

khi ¢é the tinh:
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c"

v

012y ¢ H. (3-29)
Il

Véi a, =2 thik, = 0.

Ba1 v4i ngon lira séng dét nhien licu rén, cén tinh bic xa cua khi ba nguyén tr,
tro vil hat ¢6e bay theo khéi, ta ¢é:

k=k,.r, +k,.p +k..x,.x, (3-27¢)
k; - hé G lam y¢u bitc x4 clia tro, ¢6 1hé tinh theo:

4300.p, .
k, =P By (3-28¢)

el
w2 B

A h
Pi - khoi lugng riéng clia khéi, ¢ thé 14y bing 1,3 kg/m';

d, - dudmg kinh trung binh cia hat tro bay theo khdi, bang khodng 13 + 24 um
vGi buong lira ghi 1ay bang 20 zon;

W, - ndng dd tro bay theo khéi tinh theo:

ALY
_a,A

‘=G 100 , kglkg (3-30%)
-
A"
G, = I—RH,BOG.Q.V& , kglkgni (3-21)

ki - h¢ 56 1am yéu bitc xa cla hat cde bay theo khéi, ldy = 1;

Xy, Xy - dai lugng khong thit nguyén, ké dén 4nh hudng cha céc hat coe trong
ngon Itra, khi d6t antraxit va than gdy X, = [; d6t than d4, than nau v than bin X, =
0,5; khi d6t phun x, = 0,5; d6t theo 16p x, = 0,03.

Khi kié¢m tra, phai gia thiét t,, d¢ chon Ve, » DEU 2id tri tinh ra so véi gid
thict sai qud + 100°C thi phdi tinh lai theo gid thiét méi. Khi tinh thigt k€, néu hé s§
stt dung nhi¢t hitu ich y sai khdc khong qué 5% coi nhu 1a hop 1y, khong phai tinh
Lai.

3.3.3 Tinh nhiét cac b& mit truyén nhiét d&i luu
Trong budng 1ira, bie Xa 12 chi y&u, d6i luu tuy oo nhung chiém ty 1& rdt nho,

¢G thé hi¢u chinh trong khi tinh bt xa. Con ddi vdfi cic bé mit truyén nhiét sau
budng lira, mot mét nhict do gidm, truyén nhi¢t bife x4 yu di, mat khéc téc do khéi
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chon 16n hon nhiéu, truyén nhiét bang ddi luu tang, chi€m Ly 1¢ 1dn hon do vay tinh
theo phuong trinh truyén nhi¢t di hru nhmg phai hiéu chinh anh hudng ¢lia bic
xa, k¢ ¢d bire xa tryc GEp 1lr budng lira dén bue xa cla cdc khi ba nguyén tw, tro bui,
trong sin pham chdy.

C6 th€ dung phuong phap tinh todn hodc d5 thi trén o 56 gidi hé hai phuong
{rinh can bang nhi¢t v phuung trinh truyén nhi¢t bing dGi luu:

Q. =(I'= 1"+ Aa. i), kitkgnl (3-18a)
1
Qu = B—.Hm YA, kFikgnl (3-18b)

L

Khi tinh ché tao, dd biét cde nhiét 4o cla sin phém chdy va moi chi, ta xdc
dinh duge nhigt lugng trao d6i qua mdi bé mit truyén nhiét theo phuong trinh ¢in
bing nhi¢t, sau do6 tinh h¢ s& truyén nhiét k, do chénh nhi¢t do trung binh At 16i
diing phuong trinh truyén nhiét, tinh ra di¢n tich bé mal truyén nhigt.

Khi nh kiém tra, thudng gia 1hiét nhiét do cla san phdm chdy khi ra khoi bé
mat truyén nhidt, tinh ra Qq va Qu 181 so sanh, néu sai khdc vé nhi¢t d9 khoi ra
khoi bé mat khong qué + 10°C va nhiét do khong khi ndng khong qua +40°C thi
qué trinh tinh kiém tra coi nhu hoan thanh, néu khong thi phai gia thict lai nhiét do
vi tinh lai cho dén khi thod mén m&i thoi.

Dé 1ién hinh tinh 1040, cdn x4c dinh duge céc dal lugng trong cdc phuong trinh
1rén.

1. Ié sd' truyén nhiét k

Céc bé mat truyén nhiét trong 10 hoi déu ¢6 thé tinh theo cOng thitc truyén
nhiét qua vach phing ma khong tao nén sai sG vugt qua pham vi cho phép, phuong
trinh ¢6 dang goc 1a:

k= L ! ,Wint K (3-32a)
R 1 8 8, & 1

— L TS —

o, A, A, A, Oy

¥ <

R - tdng nhiét trd tr san phdm chay d&n moi chat, 12 gié tr nghich ddo clia h¢
s6 truyén nhiét, n’.K/W;

a, - hé s3 10a nhiét doi luu ar bé mit truyén nhiét dén moi chat, Winr' K, v
1/ct, 12 nhigt trd doi huu;
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S, A - [ chitu diy, s v hé s& din nhigt, Winr K, —-1a nhiét te cla 1dp o,

Yt

o,
dochicu day Idp tro khong dong déu, nén thudng diing hé s6 bam bin & = k_ thay
[
cho nhi¢t tre, nd phu thuge vao loal nhién ligu va dac diém b mat truyén nhiét
thuemg 13y s& ligu thue nghiém cho theo bing hodc dé thi;

3

Bdng 3-2. H¢ 56" bdm bdn cic bé mdt truyén nhiét

Nhién li¢u Cum ong tron R& him nude bang gang
Nhi¢n li¢u rin 0,015 « 002 0,03

D madut 0,015 {0,025

Gé 0,01 0,02

Khi thién nhi¢n 0,005 0,01

8. Ay, (8, /X, )- chidu ddy, h¢ s6 diin nhi¢t vi nhict tr& cha b& mat truyén
nhi¢t, vi bé mal trayén nhigt ¢é A, 16n &, nhd nén nhiét trd rit nho, thudng o thé
hé qua;

S.sh (8, /X,)- chidu day, h¢ sd diin nhict v nhi¢t 110 ¢lia Ip cdu cin ham
trén bé mat truyén nhiét. Lic con mdi, nhigl 1¢ 1dp chu b thé khong tinh J¢n,
nhung qua qud trinh van hinh, néu nwde khong duge xir 1y thi nhi¢t ud cdu 1 kha

1¢m, ¢o thé dnh hu‘ung. nghiém trong dén cong sudl, hicu sudt v nhal 13 do an Wwan
¢l be mat truyén nhidy,

@, - h¢ 56 tod nhi¢t d6i luu gita sin phim L]‘ldy v bd mat Iru)Ln nhiét, pdm
doi ho dem thudn vi hu s3 higu chinh bic xa do sdn phim L.hdy ¢6 cdc thanh phin
¢6 khil ning hie xa nhu khi ba nguyen (7, tro, xi, v.v... ¢6 thé tinh theo:

oy = %U(acll +abx) (3-33a)

hoge a, =&a, +a (3-33b)

s

§i»&) - h¢ s6 bao phi, tinh dén sy bao phi khong hét cia dong siin phim

chdy b¢ mat truyén nhigt, trong 10 hot o thé bing 0,9 + 1, thidmg <6 thé tdy bing
1.

» -h¢ 50 tod nhi¢t twong duong clia bire xa. Thie ra Khi trao déi nhiét bang

hm, Xd, n]ml lugng ty 18 v6i nhigt do tuy¢t ddi bac cao, khodng 3,6 + 4, ¢dn trao doi

nhi¢t bing doi luu chi ty 18 bdc mat, cho nén ddi véi nhimg bé mat 11u)m nhiét

hing ddi luu 1 chinh, ta dua vio khdi piém he & tod nhict tuong duong clia biic xa
& hi¢u chinh phin trao ddi nhict bing birc xa.

144



P& vai dong san phdm chdy ¢6 chia tro bui, ¢ thé 1y theo dd thi hodc cOng
+1

thite thye nghi¢m:
™\
-3
o, =56710° T ——

2
p-
T

S Winr' K (3-34 a)

Dai véi dong san phdm chdy khong chifa tro bui, thay s6 mil 4 biing 3,6 tic L

[T“ \3.6
U7
, wimr K  (3-34b)

. a, +1
o, =567-10° e
2 T,
- —%
T
a, - 4o den cta vAch bé mat truyén nhiét c6 bam bén, voi 6ng thong thudng E:AY
bing 0,8, véi Ong bam bin nhiéu 14y biing 0,68;
a - do den cua san phim chdy, tinh theo cong thirc cua ngon lita khong sang,
chi khéc & chidu day hitu higu cla buc xa.
Dt vai thé tich khéi don thudn, ding cong thitc doi vGi budng Jira, 6 vl thé
tich khéi c6 dat chim Gog tron, tinh theo:

4 8,.5,

5= 0,9(1[— = 1) (3-35)
4’

$,, 8, - budc Ong ngang v doc cia chum ang, i

T - nhi¢t 4o trung binh cla san phim chéy, ¢0 (hé 14y trung bioh cong nhi¢t
do trude va sau bé mat truyén nhiét, K3
T, - nhict do bé mit truyén nhigt, K, ¢6 thé tinh theo nhigt do trung binh cia

moi chit:
(3-36)

t, = tme + AR
t . - nhiét 4o trun yén nhiét, v

e g binh clia mdi chdt trong pham vi bé mat tru
din Gng sinh hui bing nhiét do béo hoi;
q - mit 40 dong nhi¢t qua bé mat truyé
R - tong nhigt 1rd tr moi chit dEn bé mat truyén nhigt, 110
11y 16p ro Xi hay 12 hé s0 bam bin, con nhiét t véch kim Joai
nhu khong tinh dén nhiét 118y 19p céu cin. Trong cic 50 1ay cho
(g vdi cdc bé mat truyén nhiél.

q nhics, ¢6 thé tinh g = Qu/Has

ng d6 phai k& nhi¢t
¢6 thé bd qua, ciing
cdc & lieu dé tinh 1,



Gy - he s3 tod nhiét a51 Iuu don thudn, phu thude vao han chdt, nhi¢t d¢, ché
do chuyén dong coa moi chit cing nhu dic diém cha bé mal truyén nhigt, ¢6 thé
tinh theo d6 thi hoie cOng thie xdc 1ap trén co & thue nghigm:

_ Dai voi dong it ngang chim Gng song song ¢4 thé diing do thi hodc cong
thite:

l ® d 6%
a(,,=0,2—[—'—] pr? ¢, e, Winr K (3-37a)

v

Cong thitc duing duge trong pham vi Re = (1,5 + 100).10%.

Trong d6 ¢, hi¢u chinh vé 53 diy Ong z, tinh theo d6 1hi hoiic cong thife:
¢, =0,91+0,015.(z - 2y, khiz < 10
c,=1 khiz = 10

¢, - he sG hiéu chinh bude &ng, tinh theo do thi hodc cong thife:

3 2
c, :[1 +(20, —3)(1 -5'—2-) }
2

8, b e - N , N :
é—; -E- 1a bude ong tuong dor ngang va doc cua chum ong, khi
o, 22 va o <1,5 ldy ¢, =1, khi o, <2,vad o, >3 ldy o, =3 thay vao cong
thac trén;

5

o, =—:;0, =

A, v - he s6 diin nhi¢t va d¢ nh(’;1 clia san phim chéy & nhi¢t 40 trung binh, d 1a
dudng kinh &ng, 714
o 13 16¢ 4O clia dong san phdm chdy, tinh theo cong thie:
. B,.V,.(te +273)
3600.F.273

, mls (3-38)

V, - thé tich khéi tao ra khi dot chay 1 kg nhién li¢u rin, 16ng hodc | mi'te
nhicn li¢u khi, el kgnl hodc mite mitend;

F - di¢n tich luu dong cua khoi, tinh 0 tiét dign hep nhét, nr’;

Pr - tieu chudn déng dang Pring cla sin phdm chdy, cdc gié tri 1dy theo nhiét
do trung binh cla san phdm chdy;

- D& vai dong cit ngang chiim Sng so le cling tra theo dd thi hodc tinh theo
cong thic:

0.
AMa.dl '3
& g :—(E—L-] Pré? e, e, (3-37¢)

v

146



wong dé:
2. v, @, d, Pr tinh nhu trong cong thic trén, con cdc h¢ sO khdc tinh nhu sau:
¢, - hé 6 hiéu chinh vé s6 ddy Ong, ¢d do thi hoge tinh theo cong thitc:
¢, =3,122°°-25v5iz< 10va 5, <3

¢, =42°%-32vdiz<10va o, 23
¢, =} véi 22 10
¢, - h¢ s6 hiéu chinh v& bude Sng theo chidu doc dudmg khoi, tra do thi hodc
tinh theo cong thic:
¢, =034, 00 vai 01 <, <17

6, =0.275.¢%° vdi 1,7 < @, £45 va o, <3

a
¢, =034 voi o 23
trong, dad:
Gl -1 Sl ' 1 2 bl
Po =— > G, =— G, =—0; +0,; G, =—
G, —1 d 4

- D6 véi dong chay doc theo chiym Ong, tra dd thi hodc tinh theo cong thitc:

0.8
.d ' .
Ay :0,2:%?;&—[0ll ‘d] Pri*.c .cq.C, (3-37¢)

@ v
trong do:

dy = (4F/u) , m, 12 dudng kinh twong duong cba dong, lrong ds F 1a dién tich
iét dién, #°, va u li chu vi udt tie 1a chu vi ¢6 tiép xdc v&i moi chat, #1;

¢, - 14 hé s8 hi¢u chinh do sy kKhdc nhau vé nhigt 4o gitra moi chat va véch,
thudmg ¢6 1hé 1dy gin bang 1.

¢, - he & higu chinh v& 1iét dign Gng, véi dng duge dGt ndng déng déu c6 thd
ldy gén bang 1.
¢, - he s hieu chinh vé chiéu dai tmg ddi cita Sng, khi % > 50 ldy bing 1,

khi é < 50 tra d8 thi hoic bang s0 thuc nghi¢m.

- Céc dang cu thé cBa hé s truyén nhiét k. Cong thic (3-32 2) Ja dang gdc,
(3ng quat nhil, nhung ¢6 th it gon cho timg bé mdt cy thé.
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s . . 5, . ) .
DG véi bo qua nhict ¢6 thé bd qua -}% vathay € = —i‘— , duge cong thiic:
¥ t

k=— ! —= ! Wi K (3-32h)
—tet+t— 1+(£+—1 a,
o, %, oy

. 8 N
V& bo ham nude, ¢6 the bo quaf’- _ nhimg khong ¢6 s6 ligu day du vé do
bam bin nén thudng dua thém h¢ s6 sit dung & xé4c dinh bing thyc nghiém bing
0,65 + 0,85 valinh theo:

hmE g VTR Wil K (3-324)

a, o

2. Do chénh nhiét do trung binh gitia sdn phdm chdy va moi chat At

Trong diéu ki¢n cung nhi¢t do ddu va nhiét do cudi cha cde chit long, do
chénh nhigt do trung binh phu thudc vao chiéu chuyén dong trong doi gitra ching.
Khj ching chuyén dong nguge chiéu nhau, duge At ¢6 gid tri 1on nhdl, khi
chuyén dong thudn chiéu, dugc Aty ¢b gia tr nhd nhét, khi nhiét d§ mot rong hai
chilt khong thay déi thi Al = Ay

Ta & thé tinh nhu sau:

- Khi At /A, < 1,7, ¢6 {hé 1&y trung binh cOng:
At = %(m ALY C (3-33a)

- Khi Aty /ALy, > 1,7, val trwong hop don thudn thudn hay nguoc:

At At

Al = ——mas ~ S min . e (3-33b)
A{ mak
In —™=
At nun
A, Ay, -hi¢unhiét do iita hai moi chat O phia ¢6 d0 chénh nhigt do 16n

nhal vi bé nhit, °C.

Trong cdc trudng hop khong don thudn thuan hay nguge, néu thod man diéu
kicn At 2092At,,,¢0 thé 1dy:
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At :%(mu, + At ) (3-33¢)

Céc trudmg hop ¢dn lai, tinh theo:
A=Al ,..¢ (3-33d)

Trong do ¢ la h¢ s6 higu chinh, tuy thude vao so dd luu dong trong d6i giira
hai dong, ¢ d6 thi thue nghiém cho timg trudng hop cu thé.

3. Dién tich tinh todn bé mdt truyén nhiét doi un H ,

Tuy theo dicu kign truyén nhigt, kich thude va cdch bé trf bé mat v.v..., dién
tich tinh todn bé mat truyén nhiét ddi luu s& khéc nhau. DI vdi cdc cum Ong sinh
hoi, 14y bing di¢n tich mat ngoai, tic 12 mat 1iép xdc véi san phém chéy cla dng,
v3i bo sily khong khi kidu dng, 14y dién tich bé mat 6ng trung binh, tinh theo duding
kinh trung binh cta &ng.

Trén co s xde dinh cdc dai lugng trén, ta tién hinh tinh nhiét cdc bé mi
truyén nhi¢t dGi luu. Khi tinh kiém tra, ta chon mot gid tri nhiét do san phim chay
sau b& mit truyén nhi€t, tinh va so sdnh gi4 tri cla Q,, va Q, nim trong pham vi
cho phép thi thoi. Thudng cling diing phuong phép d6 thi, bing cich chon hai gid
tri nhi¢t do, tinh ra hai gig tri Q,, va Qy, biéu dién trén toa do ¢6 truc tung 1a Q va
truc hoanh 1 nhi¢t d9; giao diém giita Q,, v Q,, (hinh 3-17) cho ta £i4 tr1 cua nhiét
do sin phdm chdy sau bé mat truyén nhiét va nhiét luong trao ddi.

@ (k7/kg)

S |
p '
. /+ @C{Zf [ ‘
| I T
194 . 1, 1, khéithar

Hinh 3-17. Xac dinh nhiét d6 san phdm chay.
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3.3.4 Cac bude cla bai tinh nhiét
Thudng tién hanh theo cc bude:

1. Chudn bi c4c 6 liéu ban ddu va tien hinh céc bai tinh phu

Cu the 12 phii 8 dit s lieu v cau tao nhu hinh dang, kich thudc cua thiét bi,
cong sudt dinh mic, thong s6 hoi, cla nude cap, dic tinh clia nhien licu, v.v... Phii
tnh trnude thé tich va enlanpi clia khong khi cling nhu cla san phdm chdy & c4c vi
tri khdc nhau, nhu & cia a budng 1, trude va sau cdc bd mit truyén nhiét, trudc
khi vio 0ng khdi théi ra ngodi, v.v..,

2. Xdc dinh higu sut, c4c loai t6n that via mic tay hao nhién ligu
3. Tinh phi¢t cho cdc bé mat truyén nhiét

Tir budng lira cho dén ong khai. ddy cdn x4c dinh hinh dang, kich thudc céc
b¢ mat truyén nhiet dé thod mian nhy cdu clia h sir dung, néu 1a tinh ché tag, con
doi véi tinh kiém tra, cdn 1inh duge lugng nhiét di trao ddi, nhigt do trece va sau
ting bé mit truyén nhigt va nhiet d0 khéi thdi. Sau khi tinh cdn ki€m tra cde ket
qud xem c6 phi hop véi céc quy chudn vé k¥ thuat, kinh t& va an toan hay khong.

3.4 CHON KIM LOAI VA TiNH sUC BEN CAC BE MAT TRUYEN NHIET

Thiet bi 10 hoi 13 mot trong mhiing thiét bj 1im vige trong di€u kién khic
nghi¢t, nhi¢u chi i€l 1am viéc dudi dp sudl cao, ¢6 nhitng chi tict con chiu nhiét do
a0 nia nén phdi hét sic than trong, khong chi tinh vé& mat kinh £, k¥ thuat ma
phai tinh dén ¢i didu kien an toan.

3.4.1 Biéu kién 1am viéc cla céc chi tiat trong 14 hoi

Cac chi Lict cha 1o hoi 1am viee dudi nhimg dicu ki¢n khic nhau. C6 nhimg chi
¢t lam viée & 4p suat va nhi¢t d¢ hdu nhu binh thudmg nhu khung 18, cdc san phuc
VU V.v..., ¢6 nhimg chi tiét chiu 4p sudt cao nhing nhi¢t d¢ khong cao 1dm nhu b
ham nude, balong, dan Gng nude, dng gop, v.v... C6 nhimg chi tiét 1Am viée dusi
nhi¢t do cao nhung dp suit binh thudng nhu bo sdy khong khi, cdc chi tiet treo do
trong vang nhié¢t do cao va khé khan nhdi 13 nhitng chi 1i€t 1am vige trong diéu kien
vira dp sudt cao vira nhigt do cao nhu bo qua nhiét.

Do vay d6i véi nhimg chi tiet phdi chon nguyén var Ligu va phuong phap gia
cOng thich hop, dam béao cée chi ticu an loan, k¥ thuét va kinh t6.
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Ta biét 13 khi 1am viéc dudi nhiét do cao, cdc chi 1iét chiu nhicu anh hugng
khong ot nhu:

- Khi nhict d6 ting, sitc bén cha kim loai ban ddu tang lén doi chiit, nhung 16i
gidm din dén mot nhiét do ndo d6 thi sttc bén giam dot ngot.

- O nhiét do cao, kim loai d& bi an mdn, mdt mét do bi oxy hod manh khi vuot
qui mot nhiét dd nhat dinh, mat khéc con ¢6 thé bi an mdn do tac dung cha hoi
nude theo phin tng:

3Fe +4H,0 — Fe,0,+4H, (3-34)

H, sinh ra c6 1hé khir C trong thép, nhdt 14 khi td¢ d§ cham, khoang dudi 10
mis, lam cho thép bi bd. Thép cdcbon bi an mon nhanh nhdt & nhigt do trén dudi
S00°C.

- Khi tang nhiét do khong déng déu s& tao nén itng suat nhiét nhat 1a doi vai
bé mit truyén nhiét qua diy hosc day mong khong dong déu, doi khi riéng ting
sudt nhict ciing cd thé phd huy cée bé mit truyén nhiét.

Tuy theo diéu ki¢n chiu 4p sufit vd nhigt do khéc nhau, trong 10 hoi thudng
diing cdc kim loai nhu gang, thép. Gang ¢0 tinh chiu nén &, it bi 4n mon va mai
mon, dé gia cong bing ddc lai ré tién, nhung chiu kéo, udn va va dap kém, lai khoé
gia cong bing han.

Thép cacbon théng thudng cling khong dit, & nhiét do khong qua cao thi stc
bén khd 181, chiu duge ca nén, kéo, udn v va dap, dé gia cong nhit 13 han, nhung
dé& bi an mon, mii mdn, dac biet 12 sie bén gidm dot ngot khi vugt qua mdt nhigt
do khodng 450 + 500°C. Trong ché tao 1 hoi, vin con ding thép cacbon thong
thudng, nhiéu khi yeu cdu chal lugng Juyén kim cao hon, ¢6 ky hi¢u thém chit K
nhu c4c loai thép tim  CT.3, CT.3K, 15K, 20K, 22K, 25K hay cac lowi Ong thép
khong han 10, 20, v.v...

Dai véi nhitng bo qua nhiét sin xudt hoi trén 450°C, d6i vai 10 hoi siéu cao dp
ci dan Gng, balong, v.v... , thudng duge ché tao bang thép hop kim, tie la thep
cacbon ¢6 thém mot ty ¢ kim loai mau nhu molipden, crém, vanadi, v.v..., dé tang
thém ste bdn va tranh bi 1, tuy nhién thép hgp kim dit hon, gia cong clng kho
hon,

3.4.2 Tinh stc bén mét s8 chi tidt trong |6 hoi

I. Muc dich va nguyén tdc

Khi tinh ch€ tao cdn x4c dinh kich thude, nhét 13 chidu day cdn thi€t. Khi tinh
Kiém tra cin xdc dinh 4p sufft cho phép phit hop v6i kim loai va difu kign lam vige
clia chi 1161 do,
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Nguyén tic chung ctia ca hai céch tinh 1a doi v6i moi chi 1iét, ké ca chi tict
y&u nhil cdn ddm bdo ng sudt cho phép phdi luon luon 16n hon hoic bing tng
sudt 1am viéc 161 da cla chi tiél d6. Ung sudt Iam vige tuy thuge vao diéu kién chiu
14, con tng suit cho phép tuy thude vio kim loai ta chon va diéu kién nhi¢t do.

2. Xdc dinh diéu kién lam viéc cila bé mdt truyén nhiét

Ening ra phai xdc dinh nhiét d¢ cao nhét cua vich, nhung nhiéu khi lai ldy
theo nhiét do trung binh.

Nhiét do ciia vich bé mat truyén nhiét ¢6 thé tinh theo nhicét d cla khai hoic
nhiét do cha moi chilt, nhimg thudng tinh theo nhiét 4o cia moi chdt vi né it thay
ddi hom.

Ta ¢6 nhidt dd vach:
l(.\J:lmr:-’-AI':tmr\:—}—q'Rs (3_35]

Al - d0 chénh gira nhiét do vach va nhiét d¢ moi chit, né phu thudc vao phu
t4 nhiét hay mat do ddng nhiét g, W/’ va 1dng nhigt trés 1ir moi chét dén bé mat
tinh todn R,.

Tong nhiét 1rd ¢4 thé 1inh nhu sau:
Néu 1a vich phing, 18ng nhigt trd tr moi chit dén bé mat tip xiic véi nd cb:

1 <
R, =— vatacd:

&y
1 0
lyy =t +—.q, C (3-36a)
*s
e : H - 1 6\«' ~. -
Vaibe matbénkiachd: R = —+—= vatacd:
3N v
t, =t +q[ ] +5") ‘c (3-36b)
w me (12 21" L =
Nhi¢t do trung binh cla vach:
t(l) +tfﬂ‘! 5 :
ty ==, +q[i+ : ) . (3-360)
2 o, A,
Né&u 1a vdch tru nhiét 110 tir moi chit dén mat véch tiép xdc:
. s ! 1 d, .
R, = vadénmiit bénkiala R, = +——In— tacd:
nd, o, ndo, 2mh
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1

nd, o,

U=+ e (3-37a)
wl me }l

1 d, ] .
tya = e +ql[ -+—]—ln—"--] ,'C (3-37b)
B ado, 27k 4

huilc:

'
Ly =l +ql(_"_ + 1”(1 + E]J s 'C (3-37¢)
mdo, 4mh L d

(3 day g, W/m, Ia mit do dong nhi¢t qua | m chiéu dai Ong, ¢6 tac gia dung

mat do domg nhigt qua 1 nr bé mat ngodl ong q, = qil , Wim? va lde dé nhict d¢
wd,

trung binh clia vach dng duge tinh theo:

Pl din [3) ,oC (3-37d)

lu) :[mc+q][a Ar

néu bidu dién Inp dudi dang cdp s6 dug:

20, .
tm = I‘mc +q§(£+_5_‘_'_p_1 -:{JC (?"370)
Lo, A, B+l

v
trong doé:

B= “1_’ & 1a chidu day, m; & 12 h¢ 6 dan nhigt cua Ong.
¢ 1

Tir cde cong thie trén ta thiy:

- Nhigt do clia véch bé mat truyén nhiét phy thuge vao mit d¢ dong nhiét, khi
mat do dong nhidt 10n thi At lén va t, on.

- Nhiét do vich phu thude vao h¢ s& 104 nhiét (i véch dén moi chdt o, 1n thi
At nhé, t, nhd, do vay trong dan Ong 1én, néu dam bio moi chat chuyén dong 151,
soi bot thi o, 16n, 1, nho, nng néu tudn hoan khong (3t s€ tao thanh cée tdi hai
gidm o, s& lam tang nhi¢t do vach ¢6 thé gay nén sy ¢0.

- Do chénh nhi¢t do gitta ha mat véch Ong tang 1én Khi he 56 diin nhi¢t nho,
dudmg kinh ong nho va chidu day lon, diéu do <o thé tao nén ng suit nhict 16n, vi
vay ddi véi cde dan Ong 1en ¢6 dutmg kinh tuung dai nhd, chidu day khong nén qua
& min, vGi céc balong, dudmg kinh 1én hon, mat do dong nhigt nhd hon, chicu day
ciing khong nén qué 30 s
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Cén Ivu ¢, céc cong thit trén 12 tinh d6i v4i dhg sach, néu dd bi cdu cin bam
vio thi nhi¢t 00 vich s& tang ddng ké vi hé s0 din nhi¢t cda cdu khd nhd, nén nhiét
trdr 1t 1on. Thudng cling phai tinh dén sy phan bd nhiét khong déng déu theo céc
vung dit ong va theo ¢ chu vi cla 6ng nira.

- Vo1 balong dat ngodi dudng khéi, ¢6 thé 18y nhiét do véch bing nhiét do bio
hoa ciia moi chit & 4p sudt trong balong:

o = b (3-384)
- V41 balong dit trong dimg khéi, ¢6 boe céch nhidt:

to =1, + 10°C (3-38b)
Né&u khong boce céch nhi¢t ma nhiét do khéi dusi 600°C:

lo = 1y + 30°C (3-38¢)
Néu nhi¢t do khéi cao hon va truc ti¢p véi ngon Hra:

lo =, + 100°C (3-38d)

- V&i 6ng sinh hoi 1dy:
o=t + 60°C (3-392)
- V&i Ong xoin b ham nudc:
ty = e + 30°C (3-39Db)
- Véi dng xodn bo qué nhiét:
te = ", +40°C (3-39¢)
- V3i Ong gdp dat ngoai dudng khéi:
Lo =1, (3-40a)
Vdi Ong g6p dit rong dudng khoi, ¢6 boc cach nhidt 16t
Néu moi chit 1a nude hoae hdn hop nude v6i hoi:
1o =15, + 10°C (3-40b)
NEu 12 hoi 1dy:
1, =1%,. + 30°C (3-40¢)
Vi dng p6p khong boe cdch nhiét, dit trong dudng khéi dudi 600°C:
Néu 12 nude hodc hén hgp nuée véi hai 1dy:
o= 1"+ 30°C (3-40d)
Neéu la hoi lay:
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ty = 1" + 50°C (3-40¢)

O day: 1%, 13 nhiét do tinh 10én coa moi chit, 1dy nhu sau: dGi vai dng g6p bd
ham nudc 18y bing nhiét do cao nhat cla nude trong bd ham, v6i ong gdép hol bio
hod clia bo qué nhigt 1dy bing nhi¢t do hoi bio hoa, vdi Ong gop vao cua hoi qué
nhi¢t 1y bing t, + 10°C, v&i Gnp gop ra clia hoi qud nhigt 1dy hiing t,,. + 0,5AL

3. Xdc dinh teng sudt cho phép cia kim loqi

Uhg suift cho phép ciia cdc kim loai & nhict d¢ khéc nhau duge xdc dinh trén
cu s& thue nghigm, cho trong céc bing, nhung khi tinh todn, cdn phai tinh d¢n énh
hutmg clia cdu tao va didu kign lam vi¢e cla chi tiét, nén thudmg nhan thém h¢ sd
hi¢u chinh n < 1. Thi dy nhu ddi véi balong n6i vii cdc Ong biing phuong phip
hiin, dat ngodi dudng khéi hoac cach nhigt 16, 1ldy n = 1; klu dat trén dutmg khoi
1dy 1 = 0,90. Con ddi vdi baldng ndi voi Ong bing phuong phép nic, khong bi dot
néng ldy n = 0,95, c6 dot ndng liy n = 0,85.

Khi khong c6 bang, ¢6 thé tinh theo gidi han bén o, hoac gidi han chdy o
hoidc gidi han bén lau dai o, v4i clic cong hire sau:

Khi t, £260°C ldy 6, = % , Nimnr' (3-41a)
Khi 260 < t, < 400°C , 14y theo gid Lri nhd hon wrong hai gia tri:

L

[» - kl
o, = 2. hoic T, = i » Nimm (3-41b)
P37 1,65

¥

Khi t, > 400°C, 1dy gid tri nho hon trong hat gid tri:

1
C

.

g, =

a
hoic o = —% | Nimm’ 3-41c
1,65 ' RS ( )

6

¥

4. Mt s0 cdng thite tinh sic bén
. Tint site bén phdn hinh try ciia balong va dng gp

Trén cu sér kién thite stic bén vat lidu, k&t hop véi diéu kign 1am viéce cu 1hé, ¢6
thé dua ra nhiing cong thic tinh cho mei chi 1iél, sau dy gidi thi¢u cong thife tinh
mot s& chi 1iét chiu 4p sudt tir ben trong va phan bo dong déu.

Khi tinh ché tao ta diung cong thic:
p.D,

§=——
2(pmm 'ch —P

+C, mm (3-42a)
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hode:
LD
=Py +C, nun (3-42h)
2(pmm 'ccp + p
Khi 1inh kiém tra, diing:

- 2(pm|n -5 Ucp

p= D = . MPa (3-42¢)

trong, dé:

p - 1adp suflt, MPa hodec MN/m’ hoe Ninun®. D61 vdi balong va éng e6p dudi
cdn cOng thém dp sudt thuy (inh tinh theo Ap = 0,01H MPa vi chi tinh khi Ap >
0,025p,,,; H la chiéu cao cot nude trén ba 16ng hodc 6ng 26p, mr;

s - chicu day chi tiét hinh tru, pum;

Dy, D, - dudmg kinh trong v ngoai ctia chi 1i¢t hinh 1, wmn;

Gy - g sudt cho phép cha kim loai & nhict do [am viee, MN/m®:

C - h¢ 6 hicu chinh vé dg ddy, ké dén dnh hudng vé cong nghe ché lao, ldy C

D
=l mmkhis-C= 220 <20mmvaC=0khi s - C> 20 mum.
290, —p

DG vdi 6ng gdp va Gng din tinh C = A.(s - C), trong dé A 1a hé s8 phu thude
Vo sai s6 cho phép vé be diy véch dng, vai dng gép 1dy A = 0,05 + 0,18: véi ong
din ldy A = 0,1 = 0,2;

¢ - h¢ sd bén, k& dén sy 1am ydu balong do ¢6 khoan 16 1én than hay do noi
biing han hodc tan rive, ndi bing han ¢ = 0,7 = 1, néi bang tin nvé ¢ = 0,7 + 0,83,
ncu c6 khoan IS phai tinh theo ty 18 tigt dien gitta phan vdch ¢6 khoan 16 va phén
vich khong khoan 16, ntumg trong moi trudng hop hé s6 bén phai 16n hon 0,3,
trong cong thie ding he 6 nhd nhit @,,,. N&u balong néi bing rivé phdi tinh sic
hén doi véi bin than rivé, néu balong dai trén 8m cén phai kiém tra vé udn.

b. Tinh site bén ciia ddy

Thudng gp nhit 13 ddy ellip, vdi balong nhd hay éng g6p véi ap sudt khong
cao lam ¢6 thé gdp ddy phing hodc ddy nén, ciing doi khi gip ddy cau.

- Vai ddy cdu, o6 thé tinh chiéu day theo cong thitc gin ddng:

D
$, =2

40':;,

L

, IHi (3-43a)



- Vai ddy ellip, dung:

D
b, D +C, mm (3-43b)

S, =——.
" 4o, -p 2H

trong do:

C - h¢ s6 hi¢u chinh v€ bé day cua ddy, theo kinh nghiém chon 0,2 < H/D, <
0,3 d& gidm 14c hai cla ing sudt 1ap trung.

Khi dédy c6 Khoan 15, lam gidm tng sudt cho phép, phdi tinh thém he 56 Z = 1
- (d/Dy), trong 46 d 1a dudng kinh 15,

Khi tinh kiém tra, 14y gid tri nho hon cha 4p sudt theo cong thite tinh ddy va
cong thife tinh phan hinh tru.

- Vi ddy phing thudng diing cho cée 6ng 26p hodc ba long ¢ dudmg kinh
nho dudi 500 pun, duge tinh theo cong thire:

S, = 0938, (3-43¢)

trong dé: S - chi¢u day hinh tru, mumn.

Ngodi ra phdi ki€m tra d€ thod min hai didu kien la:

[-—p—J > 12[%} (a)
ccp Dt

v [Lj < 2,9[ 3 ] (b)
a 5+ D

op

Néu khong thoa min (a) thi 14y S, = S; néu khong thod man (b) thi tang S cho
1hod mén 16 cho vao cong thite (3-43¢).

Khi dédy ¢4 khoan 16, bi lam y¢u, phii tinh theo cong thic:

¢ 0,19.p.D]
S, - 093.5  f0.19 95131 -1 (2-42d)
1—0,43.( d----} er-
D

I

Trong moi truomg hgp, chide day cla ddy phing khong duge 18y nhd hon
chi¢u day phin hinh tru.



Tir cde cong thie tinh cde chi tiét hinh tru ciing nhu day, ta thdy: dudi tac
dung cha cling mot 4p sudt p, n€u dudng kinh phdn hinh try cang 16n thi chicu day
phan hinh try cing lén, nhu vay thiél bl cang nang né, 16n kim loai ma tng sudt
nhict do do chénh nhi¢t do mit trong vd mat ngoai cua ang qua 1dn.

Do vay, khi thiét k& c4c chi 1iét chiu dp lyc, cdn chon bé mat truyén nhiét ¢6
dudmg kinh nhd, nhung ciing luu ¥ 1a khi dudng kinh nho, trd lue tang ma dng
ciing dé& bi cén can lam tic néu 12 Gng nudc khong xir 1y t6t. Tuy nhi¢n cing ¢6 lic
khé tranh khoi mit phing, nbung ldc d6 phéi chid § tim céch gia cudng thod ddng.

3.5 CHE DO NUGC VA CHAT LUGNG HOI

Ché do nude va chit lugng hoi ¢6 nh hudng rdt 16n, trude hét 1a d&n stc bén,
tudi tho clia céc bé mit truyén nhit, sau d6 12 dnh hudng dén cong sudt, hiu suil
ela 10 hoi, con ¢6 thé anh huéng dén qué trinh cong nghé clia hg st dung hot.

3.5.1 Ch& dé nude 16 hai

L. Bc tinh ctta nude thién nhién

Nude trong thién nhién thudng ¢4 1an tap chit, ¢6 thé & thé rin, thé 10ng hoac
thé khi.

Tap chil @ thé rén con ¢6 thé chia thanh may loai:

- Chat hod 1an, ¢6 kich thude rdt nhd, dudng kinh trung binh dudi 107 nan, &
trong nude cic chit niy ¢é thé 16n tai dudi dang ion, thudng gap chtt y¢u cdc ion
sau; Ca™, Mg™, Na', K', HCO;,S03 ,Cl ...

- Chilt keo, c6 dudng kinh khoang 107 + 107 .

- Chit bun 12 nhimg chat khong hoa tan, ca vo co 1dn hitu co, dudng kinh hat =
10 e,

NGi chung céc tap chdt & dang ndo ciing ¢6 dnh hudng xfu dén hiéu qua van
hanh va tudi tho cua thiél bi sinh hoi.

2. Cdc chi tiéu vé chdt luong

Trong cong ngh¢ 10 hoi, thudng cha y céc chi tiéu saw:

a. 0o pl!

La mot trong nhitmg chi tiéu quan trong, nod biu thi tinh chit acid hoac tinh
chét kiém ciia nude. Nude nguyén chit c6 tinh chdt trung hod, trong nude dé chi ¢6
khodng mot phin mudi tricu phan tif nude phan ly thanh jon H® va OH” theo: H,O
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< H* + OH, trong nudc nguyén chat & 22°C, ndéng do céc ion H* = OH = 107
g/iir. Ta dinh nghia d¢ pH:

pH = -1g[H’] (3-44)
Nhr vay nude trung hod ¢6 dg pH = -Ig[107] = +7.
Dua theo do pH, thudng phan nude ra cic loai:
o pH < 5,5 12 nude c6 tinh chat acid manh, pH = 5,5 + 6,5 la nudc ¢d tinh

chilt acid yéu, pH = 6,5 + 7,5 14 nudc trung tinb, pH = 7,5 + 8,5 la nudc ¢ tinh
chiét kiém y&u, pH > 8,5 13 nudc ¢6 iinh chit kiém manh.

Tuy thude vao do pH cla nude ma cée acid Ian trong nuGe ¢d cic cdp phan ly
khic nhau. Thi du vdi acid silic, khi pH < 7 héu nhu khong phan ly thanh ion, khi
7 < pH < 11, ¢hi phan ly & cdp thif nhit theo:

H,SiO, «> H* + HSIO; (3-452)
Khi pH = 11 ¢6 phan ly cdp thit hai:
H,Si0; < H™ +8i0; (3-45b)
Thi du khéc, v6i acid cacbonic, khi pH < 4,3 acid khong phan ly, khi pH = 8,3
+ 8,4 thi toin bd phan ly theo cip thit nhét:
H,CO, & H™ + HCO; (3-45¢)
Khi pH > 12 thi phan ly hoan toin theo cip thif hai:
HCO, < H' +CO5” (3-45d)
Tuy theo cdp phan ly cha acid trong nude ¢6 4o pH khéc nhau, cé thé gilp ta
khdo sdt qud trinh hinh thinh cdu cin trong 10 hoi, vi cdc anion ¢6 thé lien két vaoi
¢Ac ion kim loai hinh thanh cAc chat ¢6 do hod tan khéc nhau. Thi du dai vai nude
¢6 do kiém yéu, pH = 8,3 + 8,4, trong nudc chda chil yéu la cdc ion HCO; ma
nhimg lién k&l v6i né nhur canxi vA magié bicacbonat la nhimg lien k&t dé hoa tan
trong nudc, khé déng cdu. Con d6i véi nude o6 do kiém manh, pH > 12, chia chll
y¢u 1a jon cacbonat COI” ma nhitng lién k€t véi nd nhu canxi va magié cacbonat
Jaj rdt khé hoa tan, dé tach ra va tao thanh cdu cin.
b. Dé citng
Li chi tiéu hét stic quan trong, nd bidu thi (6ng ndng d cdc ion Ca’ va Mg 6

trong nude vi cling 12 kKha nang bdm cau can uén bé mat truyén nhiét, thugmg do
bing do cimg Dic hode do cing milligam duong lugng.

Do cime Diac: 1°H = 10 mg CaO/lit.

159



Do ctng milligam dudng lugng 1 mgdi/lit tuong duong voi 20,04 mg Ca** /it
hode 12,16 Mg /iit.

Bé ddi do eing D ra do cing mg duong lwong cin nhan vai 0,35663 hodc
chia cho 2,804. O nhidu nudc, cbn ding cac don vi do ctmg khdc nhau, (hi dy mt
do cling Phip bing 10 mgCaCOy/lit, & Anh bing 10 mgCaCO0./0,7 lir, & My bing
17 meCaCO it

Dua theo 40 ctng, ¢6 thé chia nude thanh cdc loai:

_ Nude rit mém, ¢6 do cing < 4°H.

_ Nude mém ¢o do cimg béng 4 + 8 /1.

- Nudc binh thudng cd do cimg bing 8 + 16°41.

- Nude cimg ¢6 d§ cimg bing 16 + 30°71.

- Nude rift cing 6 d ciing bing > 301,

0 cimg con chia ra d9 cing tam thdi va do clng vinh ctru.

Po cimg twm thoi 1a 4o cimg gém Ca(HCQO,),, Mg(HCO; ), v.v... c6 thé kKhir
ducic dudi nhi¢t do cao, cdn do g vinh cliu khong Khu duge biing nhi¢t, 16ng 49
cimg tam thivi va do cimg vinh efru goi 12 do vimg toan phan.

c. Do kidm

Bidu thi téng ham lugng HCO; ,CO; ,OH (hydrat) va gGc mudi cua nhimg
acid yeu khie. Tuy theo thanh phén, ¢ thé chia ra thinh phin do ki¢m bicacbonat,
cacbonat, hydrat, phosphat, silicat, v.v... B0 kiém ¢6 anh hudng xdu dén chit lugng
cfia hoi va i tho ciia cde b mat truyen nhidt.

Ngoai cdc chi tiéu trén doi khi con ding do cin hodic d0 Kho ket e 1a tong,
him lugng cde vat chit con lai sau khi cho mue bay hoi hét, don vi 1a mgflit.

2. Tidc hai clia cdc tap chal
a. Cdc tup chdt khi nhue O, CO,, H.S, .

Cic tap chit khi nhur Oy, €Oz, HLS, vevee. ¢6 tc dung kich thich qué trinh &n
mon hod hoe VA dién hod cdc bé mit kim loai. Thudmg phéi khir bdt céc chat khi
bing céch gia nhi¢t theo nguyén 1y, nhiét do cang cao thi kha nang hoa tan khi
clng gidm, do vay khi gia nhiét nudc trong bo khit khi thi cde chat khi tdch ra khoi
nude v duge thii ra ngodl.

b. Cdc tup chdt rdn
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Cac tap chift rin ¢6 thé tach ra thinh cdu cin bdm vao cdc bé mat truyén nhigt
nh trong bo ham nude, dan Gng sinh hai, bd qué nhiét, v.v... va gity nén nhimng tac
hui 1l nguy hiém.

S (i cie tap chilt tch ra duge, mot mat la do vi nhi¢t do tang thi d§ hoa lan
trong nude et nhiéu loai mudi giam xudng; mat khde, khi van hanh, nude licn tue
bée hoi trong khi lugng tap chidt hiu nhu khong thay d6t, 1am cho néng do tap
chi trong nude 10 tang 1&n, khi vugt qua ndng do bio hod thi tich ra, ¢ thé dong
thiinh céu cin, cudi cling, cdn do tde dung hod hoc cling nhu t4c dung nhiét nhiéu
tup chdt ¢6 thé phan huy thanh nhitng chit khé hoi tan, d6ng lai thanh céu céan.
Nhus vay, dicu kitn dé dong cdu can ¢6 the 1a: néu tich sG ndng do ion cla mot chat
nido do trong dung dich 16n hon tich s8 d6 hod tan t¥e tich sG ndéng do ion J trang
thdi bio hod thi pha cing s€ tach ra khoi dung dich. Tich s& do hod tan dung dich
nGi chung phu thude vio nhi¢t do, nhiét d tang, tich s6 d6 phan nhiéu 13 giam.

Tuy theo qué trinh hinh thanh, ta phén ra cdu s clp vi cidu thi cdp. Cau so
cilp 11 cdu sinh ra va bim ngay 1én bé mat truyén nhigt, cdn cdu tach ra trong nudc
khong thai Kip thif, tich tu lai 8 m&i bam 1¢n bé mat mat goi 1a cdu thit cép.

Nhumg dil 1a cdu thit ciip hay 13 so ¢dp, khi bdm 1&n bé miit thi 1am cho qud
(rinh truyén nhi¢t gdp thém mot nhiét teds réll dding ké, né 1am gidm nang sudt, giam
hi¢u sudt va tang dang k& nhiét do vach. Ta bidl 1 mit do dong nhiét g, Winr',
truyén tir san phdm chdy dén moi chét vdi d chénh nhiét do trung binh At, °C, ¢6
thé tinh theo:

At

q=—- Winr (3-46)
>R

trong d6 R 1a t6ng nhigt trg, cb thé tinh:
TR=Ry, +¥ Rey + Ry (3-47)
R, - nhict réy d6i luu tir san phdm chdy dén vich, néu 1a vich phing co:

Ry = 1 , 7 KIW (3-472)
@y

R, - nhict trés d6i luu tir véch dén moi chdt, néu la véch phiing ¢o:

]- +
R, =—, 0 KIW (3-47b)
e,

YR,, - tong nhi¢t trd dn nhi¢t, khi con sach, bing nhiét try véch: 8,/A, rit nho
6 (h& bd qua, khi ¢ cdu thi them nhiét tréy cha cdu 8./2. 13 ddng k& du chiu day
1Gp cdu chi mot vai mm, Vi hé s6 diin nhiét A, c0a ciu rdt nho, véi cdu chi bing
011 + 0,18 WiniK, chu silicat bing 0,058 + 0,23, cling c6 loai lén hon, bing
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khodng 3 + 4 W/m.K). Khi ¢4 tro i bam thi con phii tinh thém nhict 1 Cha o X,
{hurdmg goi 1 h¢ s bam bin.

Tir cong thire (3-40) ta thify:

- Néu cling do chénh nhudt do At thi khi tdng nhigt {rér tiing, mat d¢ dong nhict
gidim, 1am giam nang sudt thiét bi.

- Khi gilt nguytn g, n€u 2R ting thi At Lang trong didu ki¢n nhi¢t do moi chit
yiu cu gifr npuyén thi nhiét do trung binh ctia khoi 1dng, nghia 12 nhi¢t do khdi ra
khot bé mat truyén nhiét ting, ¢6 thé anh ludmg dén diéu ki¢n lam vige bé mil tiEp
theo va cudi cing ting nhidt d¢ khdi thii, gidm hi¢u sudt nhi¢t.

_ Thém nhiét (e 16p cdu lam cho nhi¢t do bé mat vach tang 1en mot lugng (q.
R ), khi nhiét t{r 16p cdu 16n, nhi¢t do vach co thé dat 16 gid tri nguy huém.

Ngoai ra cac tap chal con ¢6 t4c dung thic diy qud tinh an mon kim load,
thudng (he hién dudi dang dn mon cuc bd, taw nén nhimg hé sau, nhimg kK& nadt,
A

3. Cdc bién phdp xtt Iy nudc

D¢ tranh tac hal cla cée tap chét trong nude giy nén doi vai 10 hoi, npudi la
thudng quy dinh chit lugng nude hoae 4o day 13p cdu cin cho phép.

DG vdi 15 hoi nhéd khoang dudi 2 77/, ap sudl dudi 16 bar, chitu day 1dp céu
cin khong duge qua 1 mni, 4p sudl Wy 16 + 22 bar khong duge qui 0.5 .
DG v6i 10 hoi 16n hon, nude cdp phdi dat ¢de ticu chuin sau:
- Do cimg:
Vi 10 hoi ong 1 va Ong 1a H, 0,5 mgdifl.
Vi 10 hoi Ong nude p < 16 bar, H, < 0,3
p=1l6+ 32 bar, H, < 0,2
p=32+ 100 bar, H, £ 0,01
p > 100 bar, H, < 0,005
Lo hai true Tuw Hy = 0,001

- Luong Oxy trong nude Khong vuat qua 0,03 mg/l khi p = 32 bar vit khong
vuot qud 0,02 mg/l khi dp suflt p > 32 har.

- Cdc tap chit khéc cling cén nim trong pham vi cho phép nhu bing 3-3.
¢ gitm bt tac hai cla céu can ddi vGi 1o hoi, thutmg ditng céc bi¢n phép

Saulll
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- Han ché dén mie 3 thidu cac tap chit trong nude cdp cho 10 hoi, 1@ 1d xU
1¥ trude khi dua vio 10 hoi, con goi a xu 1y ngodi 10,

~ Tim bi¢n phap bi¢n nhimg tap chil cO nhidu kha ning déng cdu thinh nhimg
chil rén tdch ra dudi dang biun d& ding thii ra ngodi, thudng goi 14 phuung phdp xur
1y nude trong 10,

- Tim bién phdp !am sach ¢du cin di bim trén bé mat truyén nhudt.

Bing 3-3. Ham lugng lap chdl cho phép

1 5 o orre dai cho phé
Ap sudt trong Ham lugng cue dai cho phép {mg/f)
balong, bur SiOY Fe™ Cu™ Déu
< 40 - 70 - 3
40 + 100 0,1 35 20 |
> 100 0,05 20 10 0,5

a. Phutong phdp xiv Iy nde ngodi 10

Truée khi ciip vao 10 hai, ¢6 thé tign hinh mgt hodc vij phuong phap ket hop
sau:

- Phiong phdp ldng loc, c6 tic dung khir trye 1i¢p céc hat bun c6 dudng kinh
(rén 107 o hoae nhitmg hat keo sau khi da cho ching k&t hop lal val nhau.
_ Phitong phdp it [¥ bdng hod chat két hop véi ling loc.

C6 thé ding voi Ca(OH),, d¢ thue hign cde phin ng:

Ca(OH), + Ca(HCO,), — 2CaCO; + 2H,0 (3-48a)
2Ca(OH), + Mg(HCO,), — Mg(OH) L +2CaCO5) + 2H,0 (3-48b)
Ca(OH), + MgCl, — Mp(OH), ¥ + CaCl, (3-48¢)
Ca(OH), + MgSO, —» Mg(OH),¥ + CasSO, (3-48d)

Ca(OH), +CO, —> CaCO; ¥ +H,0 (3-48¢)

Ta thiy, diing voi chi khir duge d¢ cimg cacbonat hing c4ch ling loc cdc k&t
tha, con do cing khong cachonat khong duge khir ma chi thay déi vi trf gilta Ca va
Mag. DE ticp tye khiz, €6 thé cho thém soda Na,COs.

C6 thé ding xit NaOH, qué trinh phan tmg xdy ra:

INaOH + Ca(HCO,), — CaC0O, ¥ +Na,CO, +2H,0  (3-49)
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2NaOH + Mg(HCO, ), - MgCO, + Na,CO, +2H,0

(3-45b)
2NaOH + MgCO, — Mg(OH), ¥ +2Na,CO,
2NaOH + MgCl, — Mg(OH}), +2NaCl (3.490)
RES 16
2NaOH + CO, —Na,CO, + H,0
S6da Na,CO, sinh ra, ¢6 thé tién hanh c4c phan dng sau:
Na,CO, + CaCl, - CaCO, ¥ +2NaCt (3-50a)
Na,CO, +CaSO, — CaCO, ¥ +Na, SO, (3-50b)

bac diém cha phuong phép diing Xt 12 ¢6 sinh ra x6da, né ¢6 thé 1am mém
do cting canxi. Néu lugng xoda sinh ra vira du 13 6t nhél, néu thicu thi bd xung
thém, thanh phuong phép xit + x0da, néu thita ion CO3™ thi dua them voi, tao
thinh phuong phap xit + voi.

Ngodi cac hod chit trén, ngudi ta con dung mot s& hod chat khdc nhu Na,PQ,,
BaCQO,, Ba(OH),, BaALQ,, v.v...

- Plutong phdp xit ¥ mede bing trao déi cation. Cho nude cdp di qua binh
dung cdc cationit nhu NaR, HR, NHR, v.v... , trong &6 R 1a goc cla cationit,
khong hod tan trong nurGe, déng vai trd anion thi cde cation dé déng céu can co
trong nudc nhy Ca®™*, Mg™, v.v... s& trao d6i v4i cic cation dé hod tan cha cationit
nhu Na*, H*, NH}, v.v... Nhu vy cdc cation dé& déng cdu cin duge g,ur lai, cOn cac
cation dé hoa tan thi di theo nudc cdp vao 1.

Khi dung cationit natri, phan Gng xay ra nh sau:

2NaR + Ca(HCO, ), — CaR, +2NzHCO, (3-51a)
2NaR + Mg(HCO,), - MgR, + 2NaHCO, (3-51b)
2NaR + CaCl, — CaR, +2NaCl (3-51c)
2NaR + MgCi, —» MgR, +2Na(l (3-51d)
2NaR + CaSO, - CaR, + Na,50, (3-51¢)
2NaR +MgSQ, —» MgR, +Na, SO, (3-51g)
Khi diing cationit hydro, thi xdy ra c4c phéan (ng:

2HR +Ca(HCO, ), —> Cak, +2C0O. +2H.0 (3-520)
2HR +Mgi HCO, ), - MgR, +2C0, +2H,0 (3-52h)
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2HR + CaCl, — CaR, +2HCI (3-52¢)

2HR +MgS0, — MgR, + H, 50, (3-52d)

Khi diing cationit amon, xdy ra cdc phan ing:

2NH,R +Ca(HCO,), - CaR, +2NH HCO, (3-53a)
2NH,R + Mg(HCO, ), — MgR, +2NH HCO, (3-53b)
2NH R + CaCl, — CaR, +2NH,Cl (3-53¢)
2NH,R +MgSO, - MgR, +(NH,), SO, (3-53d)

Tir céc phan dng trén ta thdy: Khi ding cationit natri thi toan bd do cimg déu
duge khi, ¢6 thé dat dén tri s& nhd, chi cdn khodng 0,01 + 0,015 medi/i, song do
kitm va cdc thanh phdn anion khic ¢ trong nuéc khong thay déi. Khi ding
cationit hydro thi d¢ cing va d¢ kiém déu duge khit nhung céc anion cha mudi da
tao thinh acid, khong 1¢i cho 15 hai, do vay ngudi ta thudmg dung phdi hop hai
phuong phdp trao ddi cation natri va hydro. Con khi trao déi cation amon, do ciing
ciing giam di rdt nhicu, nhimg cdc mudi amon tao thinh s¢ bi phan huy nhiét khi
dira vio 10 theo phan dng;:

NH,Cl— NH, + HCl (3-54a)
(NH,), SO, - 2NH, + H,50, (3-54b)

Vige tao ra NH, cling véi sy ¢6 mat cla 0xy trong nuée s& an modn cic hop
kim dong, do vay thutmg ciing phéi hgp cationit amén véi véi cationit natri.

Can chi ¥ 13, qua qué trinh phan Gng, cdc cationit kiét din cée cation d& hod
tan, 1dc dung x(r Iy nude kém dédn, nén phai tién hanh cong viée hoan nguyen cdc
cationit d€ khoi phyc kha nang clia chiing.

DE hoin nguyén céc cationit Na, thudng diing d'ing dich musi NaCl, néng d6
0 + 8%, theo phan dng:

CaRk, +2NaCl — 2NaR + CaCl.. (3-55q)
MgR, +2NaClt — 2NaR + MgCl, (3-55hb)

Vi cationit hydro, diing dung dich H,SO, néng 46 1 + 1,5% hoac HC theo
phan (mg;

CaR. +H SO, -» 2HR + CaSO, (3-55¢)

Vi cationit aindn thi ding cdc mudi amon, thi du NH,CE theo phan dng:
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CaR, + 2NH,Cl-> 2NH R + Call, (3-35d)

Ciic lién ket taeh ra sau khi hodp nguyén tan trong nude cin ding bién phip
rira nguoe dé thil ra ngodl.

- Phutong phép st Iy miede bing trao doi anion. Cing tuang W nhu phuong
phip trao doi cation, ¢ day cho nude cdp di qua cde anionit nhu RaOH, co phan
tng:

2RuOH +H,80, — Ra,80, +H.0O (3-36u)
RaOH + HCI-» RuCl + H.O (3-50b)

Bing phuong phip niy, cd the khir duge acid ¢é trong nude, nén thuong dimg
phoi hop voi binh trao doi cation di néu G rén.

- Ngodi ra, ngudi ta cdn st dung cic phuong phip xir Iy nude bing vat 1y nhu
phuong phip dién trudng, tir truong vt siéu am., v.v... Co ché cde qud trinh xu ly
niy tuy chua duge 1y gidi that 1o rang. nhung hiéu qud 1o cde tap chit ran khi di
qua céc thiét bi xu ly bang vil Iy viio trong 10 hoi khong déng thinh cdu can cung
trén cdc bé mat truyén nhiét ma tich ra dudi dang keo hoiic bitn ¢6 thé xd ra ngodi
duge.

Pai khi, do ngudn nude qud bian mi yéu ciu v& chill lugng nuoc ¢iip lai cao.
ngudi ta phii chung cit de lay nude ngung cip cho 10

. Pluong phdp xit (¥ naGe trong 10

O day dua vio cic nguyén tic:

Dung phuong phip hoi hoc hodc vat ly lam cho eic tap chal rin tich ra dudt
dang bim réi x& ra ngodi, hofe dua vio nhitng chit (go thinh mot 16p mang bao phu
bao vé bé mat truyén nhiét.

- Phuong phdp xtt ly nude trong 10 bing hod hoc. Negudi ta dua vao trong 10
mot 6 hod chit nhu NaOH, Na,CO;, Na,PO, 12H,0 hole Na,HEC o .0, vave
trong dé natri phosphat duge dung réng rAi nhit nén nhidu khi ngudi ta goi do la
ch¢ do phosphat hod nude 1. Con d6i véi 16 hoi nhé thi ding NaOH hodc Na,COs.

Ché do phosphat hod nude 10, chu yéu ¢6 tic dung doi vai Cu, vi trong nhimg
diéu kién nhit dinh cing c6 thé ¢6 tic dung véi ca cdu Mg.

Néu nude 10 c6 do pil 2 10, nghia la s6 ion hydroxyn OH' 160 thi khi dua vio

N " = - [P , . - - -
15 Na, PO, hodc hdn hgp vor N, HPO, thi & c6 sy tong fac gia cac ton PO van
cic ion OIF vd Cua™ tao nén hydroxyn apatit  3Cay(PO,);.Ca(OH), hay
Cat, ol POL)LOH), 1a mot Lien v&t khé hoa tan, tich ra dudi dang bin, 6 the Xty
ngoil.
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Do hoi tan clia hydroxyn apatit phu thudce viio dé kiém ciia nude, do kiem
cing (én thi do hol tan clng giam, thi du dudi dp sudt 30 bar, khi do pH = 7. do
hoa tap bang 4 nigl, cdon khi pH = 9 thi d6 hod tan chi con khoing 2 megil.

Khi nuée o6 do kiém yéu, pH < 7,5 + 8 thi fon phosphat s¢ lien ket véi Ca deé
tao nén Cay(POy), 1a loai ciu bim chiic 1én bé mat, lic dé ngudi ta dua thing lén
balong, & dé c6 nhimg phan (ng tao nén OH, nhu cdc qud tinh phan huy
bicacbonat.

HCO] «»CO, +OI1~ (3-57a)

hodc thuy phan Silicat, Phosphat v Cacbonat:

Si0?” +H,0 « 1,810, ~20H" (3-57b)
PO} +3H,0 <> H,PO, +30H (3-57¢)
CO1 +H,0 e CO, +20H" (3-57d)

Néu trong nude thita nhiéu ion PO, thi nd ¢6 thé ket hop v6i Mg™ 1ao thinh
Mg PO, ciing 12 mot loai cdu bim chic mi hé s6 din nhiét lai b¢ nén kha nguy
higm. Lic dé néu c6 ion silicat SiO; thi s¢ khéng tao ra Mg (PO}, ma tao ra
secpentin tach ra dudi dang bun:

3Mg? +25i037 +20H" +H,0 <> 3Mg0.28i0, + 21,0 (3-58)

nhung néu Si0;” nhiéu thi lai lam ting ham lwong silicat trong hol, do vay phai
.. + & N - 47 n o L ~
hiéu chinh néng do PO d¢ cho Mg,;(PO;), khong dat tor irang thdi bio hod dugc.

Pé (huc hién phosphat hoi 1o, nguol ta cd thé dimg so dé Wp trung hay phin
(i (3 so do rap trung, dung dich duge dwa vio mot diém nio dé trén dudng nudce
cap chung cho c¢dc 1o, con trong s dé phin tdn thi dung dich phosphat duoe dua
trirc 1i€p vio baléng clia timg 10. S0 Ao phin tin duge dung nhiéu hon vi tranh duge
hien tugng dong ciu clng Ca(PO,), trén dudng nude ciip, nhit 1a khi nude citp ¢o
do ciing 1on. Viée dua dung dich vio 16 ¢o thé dimg bom hoidc binh ép dong théi
ciing 12 binh pha trén dung dich.

- Platony phdp xit 15 nhiér, Day cing 1 mot phuong phép xir ly bén trong 16
hoi trén nguyén tic khir do cing bang cich gia nhi¢t. Nudc cdp dua vio, duge gla
nhiét dén xip xi nhigt do bao hoa nhd hoi nude bio hol trong balong,. G nhiét 4o
niy, do cing bicacbonat nhu Ca(HCO,), va Mg(HCO,), s¢ bi nhiét phan thinh
CaCO,, Mg{OH), két tua dudi dang bun ¢6 thé x4 ra ngoai, mat khic CaSO, va mot
<8 1ién két c6 hé s6 hod tan Am ¢ nhi¢t do cao ndy ciling s& tach ra mot phdn trong
(hi¢t bi lam mém trudc khi nude cdp hon hop véi nudc 16. Do citng bicacbonat cang
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160 thi hicu qua x(r 1y nhiét cing cao, 6 thé kél hop véi xit Iy hod hoc dé khir do
ciing khong cacbonat.

Thiét bi xit Iy nudc bang nhiét ¢6 vu diém 1A cdu tao vd van hinh don gian,
(hic't bi 1am viéc & trang thai ¢an bang ap sudt nén khong doi hoi gl vé mit sic bén,
van hanh tr dong, khéng ciin hiéu chinh ma cling khong tén thém nhiét nhung 1o
¢6 nhuge diém 1a doi hdi ché do xa can nghiém ngdt vi chi ¢6 101 khi d6 cing
bicacbonat, tc do cling tam thot 1dn.

. Lan sach cdn bam trén hé mat trayén nhiét

Khi 1o hoi van hanh lién tue véi nude cip khong phai 1a nude ngung, du da
duoc xir Iy thi trén bé mat truyén nhiét s& ¢é cdu bim vio, dén mét mic 4o nio dé
thi phai duge Jam sach. Trong cdu ciin thinh phdn Ca vi Mg chiém khoang 90%.
¢6 loai cdu bam cing, chic nhu cdc lign két CaSO,, CaSiO,, MgSIO;, CaPO,)..
Mg(PO,)., vov... , con CaCOy, Mg(OH), trong diéu kién soi manh tao nén ciu xop
hodc dang bin cé thé xd ra ngodi.

Co thé 1am sach cdu cin bam trén bé mit truyén nhiét bang phuong phip co
khi, hod hoc hodc két hop.

Bién phap co khi tic {a kh 16p cdu ¢in nhd tic dung coa lue co khi nhu bia
dap, duc, bua, dao, chai sit, cac co, v.v... Bién phip co khi vil vi, niing nhoc ma
ciing kho sach triét dé.

Bién phdp Jam sach bing hod hoc 12 ding mét s6 hod chit d€ hod tan ciic cdu
cin ma it hoac khong an mon bé mit kim loai. Bién phidp lam sach nhd hod chat
nhe nhang, tri¢t d€ hon nén duge dung khd rong rdi, nhung khé trdnh khoi dn mon
bé mit kim loai nén s6 ldn x{r 1§ bing hod hoc bi han ché. Hod chit thuong dong la
cic chat kiém nhu NaOH, Na,PO,, v.v... hay acid nhu HCl, H,SO,, H,PO,, H,CrO..
AT

Qué trinh lam sach bing kiém nhu sau: dung dich kiém ¢é néng do khodng
2%, d€ nang cao hiéu qui ¢6 thé dun dén nhiét do s0i o dp sulit tr 1 =+ 3 har trong
khodng 12 + 24 gi& hoic Jau hon tuy theo chiéu day cia 16p civ Lung hod chit
kiém ¢6 uu diém (3 it gay tdc hai an mdn kim loai, nén s6 lan ding khong bi han
ch€, nhung tdc dung tuong d8i cham, thoi gian kéo dai, tén nhiét va ton hod chit.

Rira 1o b.ll‘lé acid ¢6 tée dung nhanh hon nhung acid con an mon ca kim loa

nén $o lan sir dung han ché. Viéc chon acid ndo phdi dua vao dic tinh ctia cidu cin
cling nhu san pham tao thanh, ¢6 thé tham khdo bang 3-4.

Do khd tranh khdi tac hai dn mon kim loai, cdn phii han ché thoi gian su
dung. M&i 1an dung HCl, H,S0;, thdi gian khong qud 5 + 6 gid khi nhiét d dung
dich tir 50 + 70°C, khong qua 12 + 15 gio khi nhiét do dudi 50°C. Ca doi 16 hai 6
lin rira khéng qué 10 + 12 1dn véi acid & nhiét do 20 + 30°C, khong qud 8 lin &
nhiét do 40 + 60°C, khong qud 5 lin & nhiét do 60 + 70°C. Trong mot nam khong

168



duce rira qué mot 14n, va sau khi rda bing acid cdn kiém 10 d€ trung hod acid,
thuomg diing dung dich NaOH nong dg 1%.

Ngoidi ra, ngudi ta cdn c6 thé cho thém vao dung dich acid nhitng héa chit ¢6

khi ning ngan cén viée dn mon kim logi mé khong &nh hudng dén vige hoa tan céu
can goi 1 cde chilt lam cham dn mdn. Bang 3-5 gidi thicu mot s6 chil lam chim an
mon va ndng d¢ st dung thich hop.

Bing 3-4. Chon acid dé rita cdu cdn

ST Loyi cdu cidn Hod chiit chon Nang do, %
T
Cdu Cachonat gém chi y&u HCI 2+35
I | CaCO;, MCQ,, Mg(OH), H,PO, 67
Céu sulfat cd trén 15 + 20% Ding tnuée NaOH 0,5+1
2 Sau dung HCI .
CaSO, g 5:6
5 | Cédu Phosphat, trong d6 ¢6 HC‘I 4+5
T | Cay(POL),, Fea(PO,), HCI 56
Chu siit, dong > 40%, St HCI 3+5
4 % 46 H,S0 .
oxyt,S ~ 10% dong R 2+3

Bing 3-5. Nong dé chdt i cham dn mon, gil

Ndng 49 acid HCI, H,SO,, H,PO,, %

Cdc chit lum cham in mon

2 3 4 3 O 7
UGtropin hay Anikon 1,5 1,5 2,0 2,0 2.5 30
Phocmalia (40% HCO,) 5,0 5,0 6.0 6,0 7.5 9.0
Hion hp ci 40% 48 | 48 | 64 | 80 | 80 | 96
Phocmalin ’ ' ’ ’ ' ’
25% Amoniac 2,9 2,9 3.8 3,8 4,7 5,7
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3.5.2 Chat lugng hai

1. Yeu cau vé chat luong hoi

o1 vai 16 hat dong lue, véu cdu vé do sach cta hoi rit khit khe. nong do khi
CQs ciing nhu edc tap chét rin ¢6 trong hoi phai nam trong mat pham vi cho phép,
tuy thude vae thong sG ciia hoi. Bing 3-6 gidi thiéu mot s quy dinh vé chiit luong
hot trong nha midy nhiet dién ngung hoi.

Scr di o quy dinh ven 1a vi: ki CO, 4 trong hot s¢ thic didy qui tinh an mon
o dudng hoi, con cdc tap chat rin khdc ¢6 the dong Lui trong dng bo qui nlhiét, trén
vde ong din hoi v nhit 13 wén i ode tua bin, Tap chit rin déng trong oug bo
qud nhiét Iam ting nhiét tré, im glam nang sudt, gidm hidu sudt, tang nhiét do vi
an mon bé mar éng. Tap chit rin ddng trén cinh tuabin ciing Bim 1AM cong sudt,
ng t6n thit, giam hiéu suit va thim ¢hi ¢é thé am hong tuabin. B&i véi 16 hot
cip uhiét thi véu edu vé chit luong hoi ¢é nhe nhing hon.

Bang 3-6, Quy dinh vé chdt luong hoi trong nha may nhiét dien ngung hoi

Ap suit hoi vio | Lién k&t Na quy déi | Acid Silic quy déi | Cacbonic t do,
tuabin, har ra NaSulfat, miyike it SiO;' . mglky mglky
< 40 200+ 300 - 10+20
40 100 200 200+ 30 5+ 10
= 100 50+ 80 20 + 30 27

2. Nguyén nhan lam bdn hoi,
guy

Nguyén nhan chi yéu 13 do hot bio hod tir balong vio bd qud nhidt mang theo
ithiing hat nudc 16 ¢6 néng do tap chit khi cao. Khi qua bo qui nhiét, nude boe hoi
dan con ciu cin thi mot phan biam Ll trén bé mat dng bo qud nhiét, phin con lai
bay theo hoi vio cde thit bi phia sau nhu ong din hot, tua bin v.v... D& v6i 10 ho
a0 dp con do hoi ¢6 thé true 1ép hoa tan mét sO tap chit rin nhu mudi natri silicat,
hoi siéu cao dp cdn ¢6 thé hod tan NaCl vi NaOH v.v..

Do vily, mudn 1am sach hai, trude het va chi yéu La phit lam gidm luong nude
buy theo hoi, nghia a phii lam gidm dg am, ting do khé cla hoi ra khoi balong.

Do im cda hat ra khai balong phu thude vio rit nhiéu yéu 16 phu tii 10 hot,
kich thude baléng nhu dien tich mdt thodng viv chidu cuo khoang hoi, nong do
mudi trong nudic 10 va cich thie dua hén hop nude vii hot (r diw Gng vio bulong
AT

a. Andr latdng ciia phu tdi
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- Lo hoi van hanh & phu tdi thip, 6 do hoi bay khdi mat thodng thip nén do
am ctia hol thip, phu t3i ting thi d6 Am tang, phu tai cang cao thi d¢ am cing ting
nhanh, nhit [4 khi vigr qud phu tidi dinh muce.

b Anlr luedng ctia kich thiese kioang hoi

Dieén tich b& mit boc hoi nhd, do dm cla hai Wn do téc dd bay han ldn, kéo
theo nhi¢u hat nuGe, ké c& nhimg hat nude ¢6 kich thude tuemg ddi to. Chiéu cao (i
b mat bise hei dén clra 18y hoi thdp th do 4m ting, chitu cao tang thi dO dm giam,
nhung kinh nghi¢m théy la khi do cao trén 0,5 m thi do 4m khong giam may. Do
vily kich thude khoang hoi cang nhd thi do 4m clia hoi cang 16n, chit luang hoi
cang kém nhumg [le d6 loi 16t kidm duge kim oy, nen phdi ¢an nhic d¢ chon kich
thirge thich hop.

. Anlt lntding ciiu ndng do mudi trong niie 10

Khi nong d6 mudi trong nude 10 ¢dn dudi tri s& (6i han thi néng do mudi
trong hoi ty 1¢ vé&i ndng do mudi trong nude 10, nlwmg khi vugl qua tri sO 3l han
thi néng do mudi trong hai ting dot ngot, ¢ thé xdy ra hi¢n tuong soi bong, khong
chi cde hat nude nhd ma ¢ 16p bot hoi nude trén bé mit cling bi hoi cudn di.

d. Anli Intdng ciia thong s6 hai

Thue nghiém cho thdy Khi dp sudt clia hoi tang 1en thi mot s6 tap chit ¢6 kha
nang tre 1¢p hod tan trong hoi, cho nén tap chit wong hoi cao dp, ngoii phian do
hat nude mang theo con mt phin do hai tryce tiép hoi tan. Ap suat cang cao thi ty
I¢ nay cang 1dn, thi du véi cde lien két silic, & 4p sudt 80 bar thi hoi triee ticp hoa
tan 0,5 + 0%, & 110 bar a 8% va & dp sudt 161 han [a 100%.

3. Cdc bién phdp thu hoi sach

Céc bign phdp thudng dung Ia: phan ly hui, x4 cian nude 19, boc hai theo cip,
rita hoi, vov...

a. Thiét bi phan Iy hoi

Muc dich liv d€ tdch dén mie 151 thidu nhimg hat nude bay theo hoi, thudmg
dya trén ¢de nguyén tie sau:

- Gidm dong nang clia dong hoi dm d& nhiy (reng lugng ban than, cic hat nude
¢ the tach ra vi roi trd lui.

- Thay doi chiéu huéng clia dong hoi dm, tao thanh lye quan tinh, lye ly tam
d¢ tach nhimg hat nuée ra khéi dong hoi,

Dira trén cic nguyén tdc trén, ngudi ta thudmg &t nhitng tdm chin & clra ra clia
din dng 1én, nhitng 1dm chin ¢é dyc 16 & phiu dudi ngay dudi mat nude bé mit hay
hot hodic trong khoang hai trude cde micng 1y hoi, v.v... Ngudi ta cing dat cic
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cyclon bén trong hode bén ngodi balong, cho dong hdn hop nude va hoi di theo
chi¢u LEp tuydn cla cyclon, tao thanh luc ly tam, tich bét hrong nude bay theo hoi.

b, Xk van dinh k3 va Hén e

Trong qud tfinh van hanh, ndng d¢ cdu cin trong nude tang din va qud mdt
2161 han nao dé thi tach ra, do vay phii x4 bot dé gir cho ndng 40 tap chdt trong
nude 10 khong duge qud cao. Cdu bin thudmg t4p trung & nhitng noi thdp nhat va
oin miil thodng bdc hoi, nén thudng diing phuong phdp X cidn mdt cich lién tuc
hay dioh k. X4 can lam cho c¢hit lugng hoi tang lén nhung lai gay nén ton thit
nude va nhiét, do vay phai chon mét ty 1¢ x4 can thich hgp.

c. Bée hot theo cap

Thue chit ¢ong nghé bdc hot theo cidp 1a chia nude trong balong lam vige theo
mot 8§ vong tudn hodn nét i€p nhau. Toan bo nude cap duge dua vio ngin diu
ti¢n, 16n nhdt goi 13 ngan sach, tién hinh vdng tudn hodn ihr nhit, nude 1O coa
ngan sach duge dua viw ngén tht hai tién hanh vong tuiin hoan & cdp thitr hai, vong
mirde 1o & ngin thit hai duge dua vie ngin thi ba ticn hanh vong tudn hoan & cap
thit ba. RS rang 13 nude 10 trong ngan thi nhit, ngdn sach ¢d chat lugng cao hon
cd, cing vé sau nude cing bin va ngan sau cling ¢6 nude 10 ban nhil, nén tap trung
i ciin O ngan nay 1 ¢6 hidu qua hon ¢d. Thong thudng ¢d thé dung dén ba cip.

. Rita o

Thue chat cha viée rita hoi 12 cho hai ¢6 nong dd tap chil Jdn tiép xdc vii
nude sach hon, thudng ding 13 nude ¢dp hode nude trong ngan sach. Khi tiép xic
véi nude sach hon thi mot phin tap chét & trong céce hat nude cing nhur & trong hoi
bi hod tan vio nude sach, 13m cho ndng do tap chdl trong hoi gidm xudng, chét
luyng hoi tang 1én. Hicu qud rra hai phu thuge vao chi hugng va khoi lugng nude
dong dé rira t,uni_ nhu didu kién tiép xdc gitta nude va hoi. Tuy nhién nra hoi ¢o thé
lam cho dd dm cha hoi ting 1én.

Trong thue 18, dé nang cao cht lugng hoi ¢4 thé diing k& hgp nhiéu bign phdp
viii nhau, tuy nhién thict bi phm, tap hon, ton kém hon, nén ty theo yéu ciu vé
chil lugng hoi cba hé sir dung ma chon nhitng giai phép thich hop.
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Chuong IV

HE THONG THONG GIO

4.1. NHIEM VU VA CAC BIEN PHAP THONG GIO

4.1.1 Nhigém vu c(ia hé thong théng gid

He thong thong gid ¢6 hai nhi¢m vu chinh li: cung cdp ddy d heong khong
khi cdn thi€t dé dot chdy hoan todn nhi¢n licu vi thii kip thdi sin phdm chéy tao ra
d& 10 hot 6 the lam viée lien tue mal cach an (oan.

4.1.2 Céc bién phap théng gio

Mudn hoan thanh nhiém vu trén, hé théng thong gié phii tao duce mot gidng
&p ciln thict di d€ khie phuce (8t ¢ cée td lu tir Iie kKhong khf vao cho dén khi sin
phdm chdy duoe thii ra ngodi trof vai mot t6e do cdn thict. BE tao duge gidng 4p,
thuting diing ba loai thict bi, ng khéi tao nén sife hit, quat gi6 tao nén site diy va
quat khdi cling tao nén sic hit.

DG vai 10 hai cong sudt nhod, trd Iy 1rén dudng din khong khi vio va thii sin
phitm chdy ra 1a nhd, ¢6 thé chi can sie hil clia ng khéi ¢6 chiéu cao hop 19, 36 La
phuong phip thong gid ur nhién. Trong truomg hop nity trén dutng Jin Khong Khi
va khoi ¢0 dp sudl am, tic T nhd hon dp sudt khi trod.

Vai 10 hoi cOng sudt 16n hon, &ng khaéi khong tao db gidng dp df khic phuc
hét trdr Iye, Bie d6 can ding dén phuong phdp thong git cuti bie, nehia 13 nhd
quat gié. Néu khong du cin them quat khéi d¢ tao ncén gidn: p db kidic phue cdc
1 lye, lde do ong khéi ¢hi lim nhi¢m vy thii sin phim chdy ra ngodi theo yéu ciu
cha vé¢ sinh moj (nimg.

V& nguyén tic, chi edn quat git hode quat khéi ciing dd tao nén gidng 4p,
nhung néu chi diing guat gid thi dp sudt trong budng lira va dudmg khéi duong, ndu
qud cao thi khoi ¢é thé let qua nhitng chd khang kin, vira eay 16n thiit nhigt, vira &
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nhidm moi trimg, néu chi dung quat khéi, dp sudl trong budng lita va duong khdl
u, néu am qud 1on tht khong khi Janh d& lot v, 1am tang 0n thit do khéi tha
dong thai lam cho he thong quat khoi lam viée nidng né hon.,

Thutmg phiai b uf két hgp dé cho dp sudt trong budng lira ¢ing nhu trén
dudmg khai khong qué duong eling khong qua am.

Vi 1O hai [6n hon, ¢ thé chi dung quat gid, néu 4p suit qua duong thi ba (i
them quat khéi, Te d6 quat gio khic phue ted e tir edra gid vio dén voi phun, cdn
guat khoi khite phue trds lye (& voi phun qua cde bé mat truyén nhi¢t dén dng khoi,
thudmyg diam bao cho dp sufit & clra ra budng Lira dm khodng -20 + 30 Pa hoac 2 + 3
nun 11,006 13 phueng phdp thong gi6 cin bing, duge diing rdng rii, nhung nhitng
miim gan day, trong 1O hui dot dau, b noi chi ditng quat gid, dp suflt trong budng
Ira duong, tuy vé cilu tao phdi dam bdo kin, khong thé lot khéi ra ngodi, nhung
giam duee he thang quat hit, don gian hon.

Nhur vy, nhiém vy bii todn thong gid 13: xde dinh 10ng trdy tir khong khi vio
Jdn khi khén thiyn ra ngodi véi m@t 1oe d¢ ¢dan thiél. Trén co 8¢ dé xic dinh kich
thude dng khal d8 tao db sie hit trong thong gid e nhién, cdn trong thong gid
cuong bice thi phai chon duge quat, trude het (i quat gid, néu dp sudt quéd duong thi
phili chon them quat khdi, con ong khdéi chi tinh theo di¢u ki¢n vé sinh moi (rudmg.

4.2 TINH TR LUC HE THONG THONG Gi0

Trdy lue cla he thong thong ¢id bao pOm ban {owi trd lue chinh: trd lue ma sat
doc duong ong, o fue cuc b, trdy lue thuy tinh vt 1edr lue gia (0¢. C6 nhimg tndmg
hap ¢d thé tinh ricng timg loai trd lye 161 1ong hop lui, nhung ciing ¢6é khong it
tmomg hop khé tach néng timg lowl trd Tue dé do dac va tinh todn, ldc do c6 thé
tinh gop mot vai loal ted lue v6i nhau, nhu doi véi cum ong, d61 vai thiét bi thoi
bui, kherbui, vy

4,2.1 Trd luc ma sat doc dudng éng

La ey lye gdy nén bdi sy ma sét gitra dong moi chat vdi bé mat dudng Gng.

Trd lue ma sdt cla dong khong truyén nhiét duge tinh theo:

h,.= l——- p-——— Ninr (4-1a)
il 2
Khi dong ¢ truyén nhi¢t tinh theo:
SB3
= k—-p——-(—T—) , Nipt® (4-1t)
dy, 2 T,/
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trong do:
I- chidu dii ctia Gng dan, m;

diy - dutmg kinh wong duong cta dong, m, tinh theo dy = (4F/U), F 1a di¢n
tich i€t dign dng din, »r, U 1a chu vi udt ¢6 Ep xude vai mod chat,

¢ - van 10¢ cla dong, mis, ldy theo nhict do trung binh va ¢ 1iét dién nhé nhi;

P - miL d¢ hay khdi lugng ricng cta moi chi, kgim', 1y theo dp sudt va nhidt
do trung binh cua dong;

T, T, - nhi¢t dg trung binh clia moi chit vi cla vich ong din, K.

A - h¢ 56 ma sdt, phu thude vio tri s06 Re cua dong va d¢ nham cia bé mit
ong diin, x4c dinh theo cde cong thire thye nghi¢m:

s 4
Khi Re < 2000, ¢6 thé ldy & = (4-22)
Re,
Re = 2000+ 400018y A =0,04 (4-2h)
. . 0,3164
Re = 4000 + 1000.10° 1dy & = lo4 (4-2¢)
YRe,
5 o 0,221
Re=10"+3.10"lay A =0,032 + = (4-2d)
R 237
85
Re > 100.10° ldy & = _ 0857 - (4-2¢)

(g Re_ )™

Trong pham vi trén dng din duge coi 12 Gng tron thuy lye, nghia 1 do nham

khong dnh hudng dén sy chuyén dong ciia dong.

bai véi Ong nhdm (Ge 12 khi do nhdm cia dng ¢6 anh hudng dén sy chuyén
dong ta ¢d thé ding cong thic thue nghilm;

.k 30 0,19
Khi — > thi A=—22 (4-2p)
dy  Rel® k
3 ——
d 1d

S B (4-2h)
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trong d6 k 1a do nham tuy€t d6i ciia b& mat 6ng dan, m, doi v6i thép thudng dung
trong 10 hoi ¢6 thé 14y bing (0,1 + 0,2)10° m, v6i Gng din bing be tong hay gach
1dy bing 2,5.10° m.

.d . . A r
Re, = 0% 1 tri s6 Reynolds ma cdc dai lugng vat 1§ trong d6 1dy theo
v

nhiét do véch 6ng din.

Nhu vay ta thdy chi trong pham vi ng nham thuy luc, trd luc ma sét méi ty 1
bac hai v6i van t6c, con trong pham vi 6ng tron thi chi ty 1¢ trong pham vi bac 1
dén 1,76.

Trong c4c bai todn thong thudng, v6i Ong din bing thép c6 thé 1dy A = 0,02
vGi Gng din c6 16t gach, dng gach hodc Ong bing bé tong c6 thé 18y 4 = 0,04.
4.2.2 Trd luc cuc bd

La tr& lyc do thay ddi tiét dién hodc chiéu chuyén dong ctia dong tao nén.
Trd luc cuc bo ¢4 thé tinh theo cong thie:

Ah, = §pm—2w , Nin?® (4-3)
5
p - mat do hay khdi lugng riéng 10 l j i
clia dong moi chét, phu thudc vao TN &S
dic tinh, nhi¢t do va 4p sudt, kg/m’; L \\ l \ A%r I
08 \ = T
® - t6c do tinh todn cua dong, e \ |
m/s, c¢6 nhing quy dinh cu thé cho t;s \l 3:- "
timg trudng hop; o5 ‘ '\(. 1 ] u:é &£
£ - hé so ud luc cuc b, xéc 04 | %
dinh bing thuc nghi¢m, xay dung TELF
thanh céc bang s6, d6 thi hodc cong d AN £,
thitc. Sau day 1a mot s trudng hop 02 | \_Q
thudng gap trong 10 hai. o1 1 %
o ‘ | L Fmin
1. Khi tiét dién cia dong thay 0 oz 04 96 08 10 [,

doi dot ngot: y
oL nge £, - hé s6 trd Iyc khi ra khdi 6ng

Hé s6 td luc cuc bd ctia dong £, - hé s6 trd luc khi vao 6ng
khi ra &, va vao &, mot ng, 1dy theo 3 )
do thi (4-1). Hinh 4-1. Hé s trd Iuc cuc bd khi tiét dién

thay di ddt ngét.
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Ncu dong ra, vio mot cym ¢ dudmg kinh trong d,, m, bude dng ngang 1d s,
m. bude ong doc 14 sy, m, 1dy theo bang (4-1) trong &6 1 = (0,785d7 /s,.5,).
Bdng4-1. 1é s6 &, va &, cum ong
T \ KX l 02 | 03 ‘ 04 ‘ 0,5 [ 0,6 l 07 | 08 ] 0.9
g, 0,50 | 0,45 | 0,40 0,35 | 0,30 | 0.25 0,20 | 0,15 | 0,10 0,05
£, 1,10 | 0,90 | 0,70 | 0,55 | 0,40 027 | 0,20 | 0,10 | 0,05 § 0,02

2. Khi chiéu hudng cia dong thay doi
Cuang irén co sG ket qua thyc nghi¢m, nguoi ta chinh 1y thanh bang, d6 thi
hodc cong thie. NGt chung h¢ sO e lue cuc bo nay phuy thudc vio mic do udn
cong, hinh dang va kich thude 6ng dan, tnh trang (ron nh4m cta bé mat éng v.v...

thyng c6 thd tinh thee:
£= E.»o-Ka-B-C

(4-4)

Trong d&:
K, 1a h¢ s& hi¢u chinh vé& d§ nhdm cha bé mat,

E, 13 h¢ sO trdf lye eye b 24c,
thutmg cho d6 thi €6 trye ung 13 £,.K, va trye hoanh 12 Kich thude vi mic d§ udn
2 h¢ 56 hi¢u chinh v& géc uén cong, gée 90° thi B = 1, cde gbe udn khie
C th hé s@ higu chinh v¢ hinh dang {ict dién, vGi tiét dién trdn hodc
dy theo d6 thi.

cong. Bl
ldy theo a6 thi,
vuong ldy C = 1, céc trudng hgp khéc 1

3. 11¢ 56 trd lire cuc bo khi phadn dong hodc hop dong
6 s 46 doi xtmg hodce khong d&i xing (&
au, nhung cdc hé sd trd lye ¢6 cac do thi

Trong phan ddng hodc hgp dong ¢
hudng dan cu the

ci déu ding cong thice tinh fodn nhu nh
(wong g voi timg trudng hop cu thé, cac 10 do dong cling ¢6
cho timg trudmg hgp.
4. T'rd luc cuc bo & cda ra quat gio
Cong thite wong ty he s8 trdy e ¢6 do thi.
s. Hop ndi bo sdy khong khi vén ding cong thite tuong 1y, hé sd tra luc
cho theo cdc do thi
6. Trd e cuc b cia hé thong dot nhién liéu, voi phun hodc ghi
Tuy theo loai voi phun c6 s6 lieu cu thé. DGi vdi ghi 10 con iy thude vao loal
ohi vit loai than, cho theo bap: 4-2
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Bing 4-2. Ap sudt gio dudi ghi

Loai ghi Loat than Ap sudt gio, Pa

Antraxit

Ghi xich . 1000
Than d4, than nau {00

| Antraxit 1000 + 1400

Chi <6 dinh ¢6 mdy hal . ) ¢ 140
Than da, than ndu 600 = 800

Ghi thll ctng Tat ¢a loat than ~ 1000

4.2.3 Tré luc thuy tinh

La trd lue tao nén do ot Khi ¢ mat do khic véi mit do khong khi xung
quanh. DOi v ¢l khi ¢6 mat do nhd hon (thudmg do nhi¢t 4 cao homy, néu dong
ihi i tir trén xudng, nghia 13 cia ra thiip hon cira vio thi s€ 6 trds lye ngdn can sy
chuyén dgng, nhung nguce Jai ncu clra ra cao hon cira vao thi 1rd lue lai am, nghia
13 tyo thanh lue thic ddy su chuyén dong, thudng ol 12 lue 1y hit mi dng khai la
maot trudng hop dién hinh.

Trés lue thuy tinh c6 thé tinh theo:

Ah, =(h, —h)e(Py -p), Pu (4-5a)

h,, h, - d0 cao tifc khodng cach thiing dimg tir cling Mot mat phing chon 1am
chuin dén cira vio va clra ra cia dong, »%;

¢ - gia tdc trong trudng, bing 9,81 m/s’;

P - mat do khong khi trong gian 10 hoi, thudng 1dy & nhi¢t do 20°C va ép
sufit bing 760 mm Hg, bing 1,2 kg/ni's

p - mat 4o cta Khdi trong ddng, phu thude vao {hanh phén, dp sudt va nhict do
clia Khéi, ¢6 1hé tinh theo mat do Kkhéi véi dicu kign tiéu chuin p, & 0°C va 760 mm
{1¢. N&u nhig¢t do trung binh ciia khéi trong dong 1a b, 0C va 4p sudl trong glan 10
1a b, Hg, tacod thé tinh:

Ah, =(h, —h )a[xz- ._37—73—)#“— Pa (4-5b)
o = (B R IB BETPo g ) 760 ‘

Thudmg c6 thé 18y po = 1,3 kelnr'.
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4.2.4 Trd luc déng (gia tdc)

L3 trdf luc two nén khi dgng nang cua dong thay d6i. Cling nhut trdy luc thuy
(inh, (¢ lue dong 13 tr lyc khi d0ng nang clia ddng ting 1én, nguge lai khu dong
ndng cia dong gidm thi r& lye ¢6 gid tri am, 1ite 12 tao thinh lye ddy. Trd lue dong
¢t thé duge tinh theo:

1 2 3 :
Ah, :5(%@2 ~p10)]“),Pa (4-62)
G day p,, p- [a mit do moi chit & clra vao vi ra khoi dong, kgint's o, @, 14 e
do clia ddng & cira v v ra cha dong, m/s.
Trong 10 hoi, dong nang khdi (hai ra 16n hon nhiéu so vdi dong nang cua

khong khi vao nén thudng chi c¢an tinh tr8 lye dong chia dong khoéi ra Khoi ong khol
theo cong thie:

(4-6b)

(3 day p 1a mat do clia dong & cira ra, phu thudc vao thanh phén, ép sudit nhiét
do; @, 1 10c do cha dong & clta ra, #/s.

4.2.5 Ghi chit

1. Trong tinh khi dong 16 hoi, thudmg ngudi ta tinh sin trdy Iue dong cua dong
Khong khi & ap sudt 760 mm [Ig v& thanh d& thi (hinh 4-2) d& dang xdc dinh Ahy
ctia khong khi & cdc 16c do va nhiél do khéc nhau, & céc dp sudl khdc v vl cdc
chit khi khdc thi phii hiéu chinh. N€u ép suft 1a b mm Hg, chit khi ¢6 mat do &
trang théi tiéu chudn 13 py, coi khong khi & trang théi tiéu chudn ¢6 mat do 1a 1,293

: L PR 760 N -
ku/nr' thi bé s6 hi¢u chinh s& la Po PV heu dp sudt ditng don vi 13 Pa thi he
1,293 b
. . , 100
s@ hi¢u chinh & Ja Po -98——— .
1293 b

Né&u trong dong khdi €6 tro bui thi phéi hi¢u chinh do édnh huong cha tro bui,
nghfa la nhan véi (1 + p), trong dS ndng do tro , kg trol kg khoi.

2. Tre luc ciia cde bo phdn trong 1o hai

Trong mdt s6 chi tigh, bo phan clia 10 hoi, khoé téch biét tmg loai trd lyc,
thudmng tinh céc bo phin nhir saw:
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o (my/s)
14 -

B ?"fwz(f%')
72— ~ 506
- T 400
1 300
7 —
L 206
7 L

4 & - 00

i N .
p e te
[ I &
. r 1 ’ 56
y I I i \ KL
: I ¥ \ 200
. i q300
- i 1406
s 42 4§ 506
i i lsoo
| {ro0
| + 7 7 a0
I Jr000
1 dszg0
2L 19 ’

Thidy: 0 =8 m/isit= 200°C thi Ah, = 0,5.p.w® =23.9 Pa.

Hinh 4-2. X&c dinh trd luc dong clia khong khi & 760 mm Hg.

. Tinh 1ré life dong khéi cdr qua cum ong

Triy lye cha dong cit qua cum Ong phu thude vio céch ba trf, s6 ddy Ong theo
chidu doc dudmg khoi Z, va tri s8 Re, trong d6 t6c do dong tinh dai v&i nct dign
nho nhit.

- DG véi cum 6ng song song, ta co he s8 (rd lyc ¢i cum:
§=8n/a 4-7

E, - h¢ s6 113y lye d6i v6i mot diy Ong, ¢d thé tinh theo céc d6 thi. Cling o
cong thite thye nghiém tinh trds lue cum dng:
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1

2 _0g3 .
Ah =0,53.| 4 LRe™ 02 Pa
8,
L
d
208 2 _og
& day s¢ mil n = 2 Khi d > 1van=25khi d
Sy Sy
d d
m 1 he s8, x4 dinh theo céc cong thife thuc nghi¢m:
1358
L
Vi (s 2 1,24 ¢6 m= 088 ——| -1
5.
2 _0,8
d
. 0138
8 = -1
Vi (sy/d) < 12406 m =088~ | 94— | -1
d s,
1% _og
1,24 | d

- P6i vdi cum dng so le, trd lue duge tinh theo:

Ah = h(Z, +1), Pa

(4-8)

[

(4-9a)

(4-9b)

(4-10)

Ah, - tr& luc clia mot dy Ong, ¢6 thé tinh theo cong thic hodc d3 thi thue

nghiém.

Khi dung d6 thi xéc dinh Ak & diéu kién thye nghi¢m, ¢dn nhan thém hé s¢
hicu chinh vé budc Sng va he s6 higu chinh v¢ dudng kinh ng. Cling 6 thé tinh

theo eong thite:

Ah = 2,8(Z +1)Re % pm—zl, Pa -

' 2
Ah = 3,86(Z +1) LH(d785) g -uas p& Pu
(s, /d)-1 2

(4-11a)

(4-11b)
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e o 1+(d/sy) . . e

Cong thic (4-11a) dung v81 ————"— <0,5 va cong thic (4-11b) ding voi
(s, /d)—1

[RACYACVRNIYY

(5, /dy—1

Chi ¥ them 13 khi xét dén vige bdm bén trén cum Ong énh hudng dén rd lue
{hi ¢én nhan them hé s6 hiéu chinh: d6i v&i cum Gng ding 14y k = 1 khi ddt than, k
= 0.9 khi dot ddu, khi va gd, doi véi cum ong ngang lay k= 1,15 khi dot than, k =
1,05 khi dat ddu, khi va g.

N¢u chi ¥ dén dnh hudng cta su thay déi nhiét do, can cong thém:

2(t, -t 2
——(—“——I—).pg-—,Pa (4-12)
ty +273 2

T

G day G, 1y, 1y, 13 nhigt 46 ddng ¢ clra ra, vao, trung binh, "C.
b Tro lie ctia b sdy khéng ki
Dai véi bo sy khong khi cn tinh tr& lue ca phia khéi va phia khong Kii.

Vé phia khéi, tinh 10 e ma sat doc theo Ong, rd luc cuc bo khi viio v ra
cum Ong theo bang 4-1. V& phia khong Khi di ngoai ong, cin tfnh trd e dong cit
cde cum dng va trd lyc cac hop noi.

Doi véi bo sy khong khi ki€u thing quay héi nhiél, tinh theo tré lye ma sat
nhu cong thie (4-1 a), trong a6 he s6 trd lye A tinh theo cdc cong thic thue
nghi¢m. Loui ding t4m phing, vdi Re < 1,4.10° c6 A = 90/Re, véi Re 2 1,4.107 ¢6
% = 0,35.Re™. Loai tim lugn séng, vdi Re < 1 A4.10° ding A = 33 Re™ vidi Re 2
1.4.107, ddng A = 0,6.Re™*, v.v... Cling c6 thé v& thanh cdc dd thi dé tinh todn dé
dang hon.

¢. Trd lie ciia bé khit byi duge tink chung theo cong thite

2
©
Ah=E.p— ,Pu
&P

trong d6 he s6 urd luc § 13y theo s6 ligu thyc nghiém cho theo ¢dc bang s, tuy
thude vio ching loai cla thiét bi.

d. Tré lite ctia ong khoi

Thuong phai tinh trd lyc ma sat doc dudng Ong, 1rd lyc thuy tinh vh trd lye
dong.

Trd lyc ma sét doc theo gng khéi vin tinh theo cong thitc (4-1a) trong do hé
& (r& luc ma sat A ¢o thé 14y theo kinh nghiém, ndu Gng lim bing thép J&y bing

182



0,015 = 0,020, néu 6ng khéi lam biing bé tong hay gach 1dy bing 0,04, thudng tuh
ra try Tue cho 1 8ng Khoi A, '

Puding kinh dy theo gia tr1 trung binh:
2d,d,

(1b:
d, +d,

Trong d6 d,, d,, m, 13 dudng kinh & clia vivo va ra clia 0ng Khol.

T6e do ddng o, mfs, cing 1dy theo gia tri trung binh tinh theo:

Vi
0, - (4-13)

283042,

V, - luu lugng thé tich cia khdi, m'th, tinh theo nhiét do trung binh cia khéi
trong Gng, ¢6 thé tinh theo: :

1
ty =1 — Em'ﬂ‘“" 'C (4-14)

{, 1a nhi¢t do khi di vao 8ng khdi, “C: H,, 12 chidu cao ong Khéi, rr; At 1a mife
giam nhi¢t do cia khéi qua 1 chidu cao Gng, phy thude vio vit lieu 1lam Ong, cd
{hé tinh theo cic cong thic thue nghiém:

=

Vi 6ng khéi bing thép 1dy hé sO thure nghi¢m ¢ = 1,05; vdi ng thép 16t gach
¢ = 0,42; véi 8ng khoi bang gach chiéu day dudi 0,5 m, ¢ =021, chi¢u day trén 0,5
mldy ¢ =0,105; D 1a san luong hoi, kgfs.

Al = L (4-15)

- Trd uc dong clia dong thil ra khoi 6ng khdi vin tinh theo cong thic (4-6b).
¢ day p 1a mat do clia khéi tinh theo phiét do Kkhoi thi ra ngodi troi, kg/mr'; o, 12
vin (¢ thdi ra khoi dng Khoi, m/s dé tranh hien tugng gi6 thoi nguge vao trong
ang khéi, bt cif trudng hop nao cling khong duge nhd hon 4 mfs, trong trudng hap
thong gié o nhién thudng chon @ = 6 +10 s, thong gi¢ cudng bgc thuong chorn
10 = 20 mis.

Tréy lue thuy (inh cua dng Khoi. ¢ day vin ding cong thie (4-5b), (a thiy clta
vao thap hon ctra ra va mat do khoi thuong nhod hon mat 49 khong khi xung quanh,
ta duge Ahg am, nén khong phai 13 trG lye ma lai 1 lue thie diy chuyén dong, gol
Ia {ue tu hidt cia ong kho, 1a dong lye chinh trong théng 2i0 ty nhién.

Luu ¥ rang, trong didu kizn mat do khong Khi p,, 10n hon mat do clia khoi thi
ong cling cao, lue ty hit cang 16n, nhamg trong qud trinh di qua ong khoi, nhiét do
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cua Khol gidm dan, mat d¢ tang lén, dén khi bing hoac 16n hon mat dé ctia khong
Khi thi khong ¢on 13 Lue hit nita ma lai 13 td lue, Ong cang cao cang o6 hai.

4.3 TINH HE THONG THONG GIO TU NHIEN

Trong thong 216 tr nhicn, chi ¢6 Sng khéi tao nén gidng ap, do viy phii tinh
kich thudc Ong khdi, 1de 12 chidu cao va dudmg kinh, di dé Khic phue tal cd cdce (1
luc trong 10 hoi va thdi khéi ra ngoai tedi vGi mot tGe do nhi dinh, thudng con co
mot ty 1& du phong nira.

4.3.1 Chiéu cao &ng khai

Chicu cao dng khoéi thuc hién hai nhi¢m vy I tao nén luc 1y hit dé khie phuc
trd lue va ddm bdo khéi ra & d6 cao nhat dinh dim bio didu ki¢n v¢ sinh moi
trutmg. Trong thong gid ty nhién, chi cdn tinh theo lue 1w hat, nguyén tic dé tnh 13
lue ty hit (40 nén di dé khic phuc t0ng trés lye cia 10 hoi véi khodng 20% du
phong, khic phuc tré luc ctia bin than dng khoi va khée phue (r& lue ddng thém
khoing 10% tinh d&n (On thdt cuc bo khi dong khéi ra khoi ong.

Cong thitc géc ¢6 thé vidt:

Hokg(pkk - pk ) - l’2Ahlg + l’lAhL‘I * I—Ink N Ahuk ? Pu (4_16)

Trong d6 Hy 12 chiéu cao 6ng khéi, m; ¢ 13 gia tdc trong trudng, #/s7; py 1
mit 49 ctia khong khi & 4p sufft va nhi¢t do trong gian 1d, thudng 6 1hé 14y bing
1,2 kg/n' & 20°C hoge 1,293 kg/m’ & 0°C vA 4p sudt ticu chudn, & dicu kién khic
phii tinh hi¢u chinh; p, 12 mat do cha khéi & nhigt do trung binh trong dng khoi va
dp sudl ngodi Urdi, & dicu kién ticu chudn o6 thé 1dy bing p, = 1,3 ke/m'; Ah, 12
tong trds lyc 1inh 1l khi khong khi vio dén clra vio Gng khéi va 1,2 [a tinh du phong
20%:; Ahg 13 trd lue dong va 1,1 13 tinh dy phong cling v6i (rdy b cine 90 khi thai
khéi; Ahy, 1a G lue cia 1w chidu cao 6ng khoi,

Do viy, chi¢u cao dng khdéi ¢6 thé tinh theo cong thitc:
124h, +1,1Ah,
g(pk_k - pk)_ N]uk ‘

n (4-17a)

ok

Néu tinh theo cdc diéu ki¢n di chon tnise, ¢6 thé diing cong thife:

1,2Ah,, +1,14h,
H = £ ) (4-17b)

ok
273 ) b
12-p, == "= | =~ ah,,
g( p°273+1]760 K
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0,015 = 0,020, néu Gng khéi 1am bing bé tong hay gach 1ay bing 0,04, thudmg tinh
ra (s lye cho 1 m 8ng khéi Ah,. '
Dudmg kinh 13y theo gid i trung binh:
_2dd,

T d, +d,

th

Trong dd dy, d,, w2, 12 dutmg kinh & ctra viio va ra cla Ong khéi.
Toe d¢ dong o, mifs, cling 18y theo gid tri trung binh tinh theo:

Vi

SR (#-1%)
2830d5,

0w

V, - luu lugng thé tich cha khai, #r'/h, tinh theo nhiét do trung binh clia khoi
trong ong, cé thé tinh theo:

! ;
tp =0 — EALH%, (8 4-14)

t, 1a nhi¢t do khi di vio dng khai, °C; H,, 12 chiéu cao dne khdéi, #1; Al 1a mie
oidm nhi¢t do cua khéi qua 1 m chiéu cao éng, phy thude vao vat ligu 1am 6ng, ¢
thé tinh theo cde cong thite thue nghiém:

VD

Vi 6ng khéi bing thép 1dy hé s6 thue nghiém ¢ = 1,05; vGi dng thép 161 gach
¢ = 0,42; v&i ong khoi biing pach chiéu day dudi 0,5 m, ¢ = 0,21; chiéu day teen 0,5
m 18y ¢ =.0,105; D la san lugng hai, gfs.

Al = ,'Clm (4-15)

- Trdy luc dong cha ddng théi ra khdi Sng khai van tinh theo cong thic (4-6b).
O day p 1a mat do cGa khéi tinh theo nhiét 4o khéi thai ra ngodi trdi, kg/er’; o, la
van toc thdi ra khoi 6ng khai, mfs; dé trdnh hi¢n twong 2i6 thdi nguge vao trong
dng khoi, bt e trudng hop nao cling khong duge nho hon 4 mfs, trong truong hop
thong pié wr nhién thuomg chon o = 6 +10 s, thong gid cudng bic thudng chon
FO + 20 mids.

Treds lue thuy tinh cha Gng khéi. G day vin diing cong thitc (4-5b), ta thdy clra
viio thip hon cira ra vi mit dd khéi thudng nhd hon mit do khong khi xung quanh,
ta e Ah, am, nén khong phai 13 trd luc ma lai 1 hye thie day chuyén dong, 20
1a lue te hat cba dng khéi, 1a dong lue chinh trong thong gid ty nhién.

Luu y ring, trong diéu kién mit do khong khi p,, 1én hon mat d§ cta khéi thi
ong cang cao, luc ty hdt cang 16n, nhung trong qué tinh di qua éng khoi, nhigt do
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Neu tinh trdf Tue dong theo s6 lidu va do thi cla khong khi & 760 s [fg thi
cong thifc s¢ ¢ dang:

1,2H,, +1,|hd[&.zg’oJ
H b 27 b (4-17¢)
r = - - . -lic
. 273 ) b P 760
gl 12-p, 27 ] —an, e T
273+ 4/ 760 71293 b

Trong khi tinh Ah,, td¢c d6 khéi ra khoi dng ¢é thé chon trong khodng 6 + 10
mis vi khong hao gity duge 1dy thip hon 4 mi/s 3¢ wrdnh hign tugng gié thoei nguge
viny ong khéi.

4.3.2 Tigt dién 8ng khoi

Tict di¢n Gng khéi quydt dinh t0c do khdai thii, dién tich (i3t dien 6 thé tinh
theo cong thi:
B VPQ273+1,) YV,

= L {4-18)
3000x 273 xw, @ ,

trong dd:

Vi - Tuu Iugng thé tich khéi thai qua ong, m'/s;

n - 30 10 hoi diing chung mot Sng kKhoi;

B, - luomg nhién licu diing cho mdi 10 trong mot gidy, kelh;

V, - lugng khai thdi ra khi d6t 1 kg nhien licu, mi'rofkgnt;

t, - nhi¢t d§ khoi thai, ¢6 thé tinh t, = 1, - AL.H,,, °C, trong d6 t, 1 nhi¢t do
khdéi vao Gng khoi va Al la lugng gidm nhiét do khai qua | sz chiéu cao ong.

o, - t6c d0 khéi ra khéi Sng, chon 6 + 10 mi/s, khong duge phép chon duGi 4
mifs d& trdnh hign tugng gid théi nguge vio Gng khdi.

Néu tiét dicn ong khéi chon hinh trdn thi dutmg kinh miéng ra cha ong khdi

duoe tinh:
/ v
d, = A 128VF = 1028 [ (4-19)
n o,

budmg kinh & chan 8ng khéi ¢6 thé tinh nhu sau: néu ding 6ng khéi bing
thip, dudng kinh Gng khong thay doi, bing duimg kinh & micng ra. Néu xay bang
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guch, bétong df dim bio d¢ vig, thudmg chon hinh chdp cut, 4o chdp khong nhé
hon 29 nén dudng kinh chin 6ng kKhoi 1dy biang d, = d; + 0,2H, m .

4.4 TINH HE THONG THONG GIO CUGNG BUC

Trong thong gi¢ cudng bie cdn tinh chicu cao Gng khdi theo didu kign v& sinh
moi (ruemg, con dé khice phue trd lue thi phii chon quat 216 va quat khar thich hep.

4.4.1 Tinh kich thude dng khéi

Tict dién va dudmg kinh ng khéi, linh twong wr véi thong gié tr nhién, chi
¢in chon (8¢ 40 khéi ra hgp 1y, thudmg chon khodng 10 + 20 s/, 16¢ dO nho, trd
I dong nhd nlumy dedng kinh Sng 16n, 16n nguyén vat iy, t6c do 16n thi e lyc
dong 10n.

Chidu cao dng khéi, chon theo didu Kién v¢ sinh moi trudng, tuy thude vao
néng do cac chal ¢6 hai mang theo trong sén phim chdy vi néng do cho phép & noi
dat thict bi. Cdc chit doc hai trong khéi thili 16 hol  chit y&u 1 tro bui vi cde chit
khi 8O,, NO,, v.v...

Chidu cao t6i thiu cha Sng khoi ¢6 (hé tinh theo cong thic:

: My J|
H= A.F.m[ M sox + Ivor M, }.n.s Z (4-20)
[Plsox  Plyoc [P \ v, Al

A - h¢ s& 1inh dén phigt do khong khi clia noi dit thiét bi, & cac ving cba Licn
X0 cii 1ay khodng 120 + 240;

F - h¢ $6 tinh dén sy 1ang dong clia cde chit doc hai, bing khodng 1 ~ 2,5;
m - h¢ 3 tinh dén dnh hudmg cla toc 4§ khoi thody;
Mg, Mo, M, - ndng do SOy, NO, va tro bui trong khéi thild, g/s;

[Plgors [Plaoe- [P), - nong do khi SO, NO, va tro bui cho phdp, tuy thuge
vio vi Irf va didu kicn noi dit thict b, [Py, bing khodng 0,5 mg/nr’, [Ply, bang
khoing 0,085 mgint', |P], bing khodng 0,5 mylnr

V,, - tong luu lugng Khéi thii, 2i'fs;

Al - hi¢u giva nhict do khdi thai vai nhigt 4§ mdi truomg;

7. - 56 ang khoi;

n - he 3 bing khoang 1r 1 + 3, tuy thuge vao tri so:
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@, =0,65. V'HA‘ @21)

Thudmg chen theo s& li¢u kinh nghiém, v 10 hoi cong nghiép, thip nhit cling
khong nén dudi 14 + 16 m, 1dy 30 m vGi 10 hoi nang sudl dudi S T, 1dy 45 m v
16 hoi tr 5 = 1S T/ v 60 m véi 10 hoi 15 = S0 17

4.4.2 Chon quat gi6

Trong trudng hop Gng Khol tao lue ur hit khong di ¢¢ khic phyc tro lue, cin
b trf them quat gio dé ddy khong khi vio, lde d6 quat gio s& khic phuc 14t ca cac
tr& lye. Nhung néu 16 hoi 16n hon, 4p sudt trong budng lira va dutmg khoi qua cao,
cin bd tri thém quat khéi va Ldc 6 quat gi6 chi Khic phue trd Juc Uit miéng gi0 vao
dén noi 4p sudl cin bing. Ta cdn xéc dinh luu lugng v cong sudt cua quat.

1. L lwong quat gié: phii tinh A va co dy phong khoang 10%:

TRl TOU

V, = k&,'lem(ormEg - Ao m)Vﬁ- e nith (4-224)

trong, do:

k,, - hé sO du phong khong khi, ¢6 thé Wy bing 1,13

B,.. - lugng tiéu hao nhién ligu khi lam viée véi cong suit dinh mic, kg/h;

oy, - he s& khong Khi thita & budng 1ira;

Act,, - phin khong kh thira lot vao budng 1Ua;

{,,, - nhi¢t do khong ki lanh dura vao thi¢t bi, Kon

b - ép sudt khong Khi xung quanh gian 10, mins Hg.

Khi o6 tai tédn hodn khéi, thi phai nhin thém h¢ 53 (1+x), trong d6 x La Ly 1¢
{4 tdn hoin va thay nhiét do khong khi lanh biing nhi¢t d¢ sau khi hdn hgp vdi
khoi tdi tudn hoan.

2. Ap sudt ddu ddy cila quat gio:

H, =k,,.Ah,, P (4-23a)
K, - h¢ 56 dy phong ap suft khong khi, 1dy bang 1,1 + 1,2

Ah, - tdng trd luc quat pid phai khic phue, thudng bing 16ng rd lyc cla ho
sdy khong khi, clia h¢ thong ong dan tir quat dén dudi ghi hodc ddu mi¢ng voi phun
vi &3 lue trén 10p ghi hodc cla voi phun, ¢6 khi ¢dn phéi tinh cho d¢p khi 4p suill
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can bang vdi dp sult khi (rdi, nghia la phéi trir bat e tw hit va do chéan khong viw
budng lira, bing d¢ chan khong ra khoi budng lira cong thém 0,05.Hy, Pa.

3. Cong sudt ciia guat gi6, co thé tinh theo:

v H,
N, =k ———, W (4-24a)
£ 7 3600.n,

rong do:
ks - he 5O dy phong cong sudt, 18y khoang 1,15
N, - cong sult quat gid, Wi
n, - hicu sudt quat gié 14y bing khoing 0,6 + 0.7 ddi vai quat thong thuimg,
gdn day da san xudt duge loai quat ly tam hi¢u sudl cao dén 90% | TKS).
4. Cong sudt cila dong co dién ding cho quat gio:
8
Ny, =k — (4-252)
n.,
k. - 12 h¢ s0 dur phong, ldy khoing 1,15

N, - hidu suiit eta dgng cu dign, thuong {dy bing 0,9 = 0,95.

4.4.3 Chon quat khéi

Quat khoi duge chon ding hd trg véi quat gid, trong truong hop néu chi dung
quat gio thi dp sudt trong budng iia vi dudng khoi qui cao. Khi diing thém quat
khéi, thuomg dim bio thong gié can bing, do chan khong & clra ra khot budng lira
bing 20 Pa. Cach tinh quat khéi cling tuong nhu quat gid.

1. Luw luomg quat khoi thdi tinh theo cong thice:

273 41, 760

2T 4-22b
273 b (4-220)

th =k k1 Bm;u (Vk + AO”V;:R)
K, - he s¢ du phong lut jugng cla quat khéi, thudmg 1dy bang 1,13
B, .. - lugng ti¢u hao nhién licu khi lam vide & cong sudt dinh mifc, kg/l;
V, - luong Khoi sinh ra Khi d6t 1 kg nhicn licu, nr'tetkgnt;
AoVY,, - lugng khong khi 1ot vao tien duiing Khéi, ' tetkgnl,

t, - nhict 3 khoi khi vao quat Khéi, C.
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2. Ap sudt ddu ddy ciia quat khoi

Duoe tinh theo:
H, = ku(mk +h,, - Ah“), P (4-23b)

Kg> - hé 86 dir phong dp sudl cta quat khoi, 13y bing 1,1 + 1,2;
Ah, - t6ng tr¥ {ye & phia dudng khdai, ¢6 the tinh theo bidu thie:
Ah, = [Ah (1 + ) + Ab,, ], Pa (4-23¢)

Ahy, - 10ng trd Iye r budng hra dén bo Khir bui;

Ah,. - 10ng trér Iire G b khi bui dén cira ra Gng khot;

L - ndng 4o tro bui bay theo Khoi, Aglke;

h", - d¢ chan khong & ctra ra budng lira, thudng ldy -20 Pu;

Ah,, - 10ng Iue ur hiit cha Sng khGi v dong khai tinh tir ¢ira ra budng lira d¢n
clra ta ong khoi,

3. Cong sudt ciia guat khoi, ci thé tinh theo:

' v, 1,
2 3600.1,

s

. = W (4-24D)

trong ddé:
K,y - h¢ $6 du phong va cong sudt quat khoi, 18y bing 1,1;
1, - higu sudt quat khoi, bang khodng 0,5 + 0,65, thudng 1dy 0,6,
4. Cong sudt cua dong co dién ding cho quat khoi

C6 thé tinh theo:
N,
Ny =k, —. W (4-25b)

J

Kiy - he 50 du phdng vé cong sudt dong co, ¢ (hé lay 1.1 -

M« - higu sudt cha dong e dién, ¢o thé 1dy bing 0,90 + 0,95,
Dua theo cde k€t qua tinh todn & (e, ta w6 the chon quat gid ciing nhu quat
khdi, ¢6 ging d¢ khi 10 hat 1am vige & sdn lugng kinh (& (khodng 80% san lugng

dinh nuie) thi quat cling 1lam vi¢e v&i cong sudt Kinh (€, nghia 13 ¢6 hico sudt cao
nhit,
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Cén luu ¥ them 1, cde chi ticu ghi trén guat 1a dudi didu kién chuan cia nh
may, nhi¢u noi 1dy dicu ki¢n chufin 13 khong khi & nhi¢t do 200°C va dp sudt la
9R100 Pu, do vay phai tinh ra didu ki¢n tinh 10dn dé chon quat:

Pun 98100 1,203 2731,

H, =H,.~2=H ——. —— o, P (4-26)
pt b p(] 273 + tch

trong do:

P P Po - KOG Tugng rigng ctia chilt khi & didu kign chon, di¢u ki¢n tinh va
didu kién ticu chudn, kg/m',

Ding quat Khéi cin luy ¥ dén vige mai mon va nhi¢t do tuong d3i cao, thuomg
dimg nude d¢ 1lam méat § 4 true.

Con s6 Jugng quat o thé chon theo Kinh nghicm, 10 hoi nang sudt dudi 120
10 thuomg ¢hi ding mot qual gid va mot gual khéi, nang sudl 1dn hon ding hai
quat gi6é hai quat khoi, ncu dot nhién li¢u dé& chay mdi quat ddm nhi¢m 50% nang
sudl, nhung khi dot than gdy hode than antraxit nén tinh theo 70% ning suat 1o.
~ Con vdi 10 hot cOng suft nho, nang sudt trén mot vai 774 nén chon mdt quat cho
mdt 15 hoi, néu nang suil nho hon ¢6 thé dung mot quat cho vai ba 10 hoi.
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Chuong V

THIET BI PHU VA CAU TRUC XAY DUNG

D& 10 hai ¢6 the lam viec, ngoai cic bo phan chinh di néu  trén, con cdn ¢d
nhi¢u thi¢t bi phu nita nhur thidt bi do ludng, diéu khién, an toan, tudong 10, khung
10, bio On, hé thong nha xudng, san bii, kho tng, v.v..

5.1 CAC LOAI THIET Bl DO LUGNG, TU BONG VA AN TOAN TRONG LO HOI

5.1.1 Thiét bi do Iudng

Trong khi vin hanh 1 hoi cin nhiéu thiét bi do ludng khédc nhau, thudng cin
do nhigt do ap sudt, luu lugng, mite mirde, cdc thanh phan trong khoi, do den cna
dong khéi, v.v... C6 thé ¢6 cic loai thiét bi doc trye tiép, o6 loai tr ghi va 6 loai
doc tlr xa, ¢6 loai xdch tay, ¢6 loai ¢f dinh. (J day chi gidi thi¢u mot viii loai
chuyen dung che 10 hot, con cée loai dil ¢6 trong cdc tai liéu khdc, chi gidi thi¢u
nguyén 1y.

{. Ding ho do nhiét do

Trong 1d hot, cin do nhi¢t do trong pham vi rOng, nhiét do binh thudmg nhu
kKhong khi, nhi¢t d trung binh nhu nude, hai, khéi va ci nhi¢t do cao nhe ngon
Itta, budng Iira, v.v... Dong hd do nhi¢t do, ding khong chi trong 10 hoi ma con &
rit nhidu linh vize khde, cdu tao dua trén nhitng dac tinh phu thuoe .o phi¢t do.

Duya theo dac tinh din nd nhiét cia vat chit o 1hé Xhi, the 1dng cling nhur thé
rin. Ta thdy cdc nhi¢t k€ thuy tinh dung cdc chit 16ng, cdc nhiét k€ vo kim loai
dung chit khi hode c¢hilt 1ong, nhimg nhi¢t k€ gdm bai thanh hojc hai 14 kim loai
¢ do din ndy khidc nhau, v.v...

Dira theo dic tinh vé dién thudng gip nhiét k€ dién & vi ¢dp nhic¢t. Nhiét k&
di¢n tr¢ dya trén dac tinh 14 dién trd cla day dfin thay déi theo nhi¢t do. Cap nhidt
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dira trén hi¢u Umg nhidt dién do Secbeck néu 1én nam 1821: "N&u t6n tai higu nhict
d0 gitta hai mai han cta hai day din bing kim loai khic nhau thi trong mach cling
ton (i hicu dién the”. Néu  pif nhi¢t dd mot déu khong doi, do duge dong dién
trong mach ¢4 thé tim duge nhiét do cdn bict & moi han kia.

- Dura theo dic tinh vé miu sic thudng gap nhict k&t quang hoe, do ahigt do
cao nhu nhigt do trong budng lra. C6 1dc gid nhu Meci dil dung nhiét k& do nhidt
Jo thiip nhil 13 $50°C, cao nhit 14 1650°C. Ong cling d& xudit mot loai dong ho do
trong pham vi 775 + 2800°C.

2. Pong hd do ap sudat

Trong 10 hoi ¢in do ép sudt khong khi, dp sudl khor, dp sudt nude, 4p suit hoi,
v.v..., ddne hd do dp sudt cling diing rdt pho bicn trong nhiéu Iinh vue khac.

Loai dp k€ dung phd bién nhdt I loai ding Sng Kim loai réng, tict dién hinh
ellip usn cong, p sudt Idn hay nho Lim cho 6ng cong din nd nhidu hay it. Mot diu
dng cong cd dinh, diu kia tr do, nGi vdi mot he thong banh ring truyén dong dcén
kim, loai niy do k¥ su Bourdon ngudi Phap dua ra nam 1849, nhung dén nay vin
con ding phd bién; cling mot tde dung luong ty, cdn ¢6 low ap k€ mang mong
diing it hon va chi do duge trong pham vi dudi 300 rultibar.

Mot logi dp k¢ Khde ding phd bicn 12 4p k¢ hinh chir U, ti¢n nguyln tic binh
thong nhau. Hai dng hinh chit U ¢6 1hé dit thing ditng hode dit nghiéng, trong Ong
¢6 the dat mat chat 1ong nhu nude, thuy ngin, cling ¢ thé dung bai thi chdt 16ng
khong hod tan nhau. Ong dymg nudce thudmg do trong pham vi tr 0,5 = 150 mb, Gng
& nghiéng do chinh xéc hon Gng dé dimg, nén diing do ap sudl nho,

Doi khi dé do dp suft it thip, dudi 0,5 mb, ngudi ta con dung ap k¢ ki€u chup
nguroe. Ngudi ta ¢é the dling mot hode hai chup réng ¢¢ nguge vawo trong mt chiu
nude, khi do khi cén do thong vio chup, chup s& ndi 1én, dp sudt cang cao chyp noi
1en cang nhiéu, néu ddng hai chup thi mot chup thong vai khi trdt, mot chup thong
v Khi cdn do, hai chup noi vdi nhau bing h¢ thdng don cin, ¢6 nhimg val dai
trong (€ hi¢u chinh, do dac.

3. bong ho do luu luong

Trong van hanh 10 hoi thudng cin do luu lugng nude, hoi, ohién li¢u Khi,
fong.

Loai déng hé phd bicn nhit 13 dya trén nguyén tic tiét luu khi dong di qua cira
ngén, Gng ting (Ge holc dng Venturi. Khi moi chit di qua cdc thiét bi trén, 16 d§
tang, 4p suiit tinh gidm, do duge hi¢u sG dp sudt trude vl sau ¢o ciiu 1t Tuu, ¢6 thé
tfnh duge leu lugng clha dong.

Loai d6ng hé do luu lugng khde ciing duge ding nhiéu la cdc toal cong ta.
Cong o khi thudmg ding do rhién lidu.
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C6 loai cong 10 theo 1hé tich, ¢6 loai theo 16c dd.

Cong to nude thuomg cling ¢6 codng to thé tich vi cong 10 t6c dd, con cong s
déu thi hdu hét [2 cong to thé tich, Ngudi ta con ding cong to nhi¢t d¢ do nhict
heong tich Tuy trong h¢ thdng pia nhigt nude néng, ¢6 the dén nhidt do 220°C, 4p
sudt 40 bar. Cong 1@ nhiét ¢6 co cdu tich hru lugng nude va higu nhi¢t do diu vao
vl diu ra.

4. Thiét bi do thanh phin khdi

Do thanh phéin khéi ¢é § nghia quan trong, lam cd ¢ d¢ danh gia ch€ do van
hanh, hi¢u qua cla qué trinh chdy vd mdc d% anh hudng dén vé sinh moi trudmg.
Do thanh phén khéi ¢6 thé dua trén nguyén 1§ hod hoe hoac vat 1y, ¢6 thé hién 56
hoie tu ghi, ¢6 thé do lien tue hay gidn doan.

Thi& bi hoa hoe thudng dya theo nguyén 1y 1a: mdi thinh phin cha san phidm
chéy <G thé bi hdp thu bdl moL hode mot vii hod chit nhdt dinh, thi du nhu potasse
¢6 thé hip thu CO,, SO,; pyrogallol ¢6 thé hap thy O, v.v...

Nguti (a con dung thigt bi phan tich thanh phén 6xy bing di¢én hod, hodc bing
sitc hil tir tinh; phan tich thanh phdn CO,, v.v... nhd sy Khdc nhau v& h¢ s6 dan
nhi¢t cba ching.

5. Péng hé do mirc nudc - 6ng thuy

Ong thuy ding dé do
mitc nudc trong balong dam
bio dao déng trong mot pham
vi nhit dinh, mic nmudc cao
qud anh hudng dén chit lugng
hoi, mc nudc thip qua,
khang an toan cho bé mat
(ruyén nhiél.

Ddéng hé do mic nudc
duge dira trén nguyén tic binh
thong nhau. Thudng diing 6ng
thuy sdng, dng thuy 15i va éng
thuy thdp (hinh 5-1).

Gng trong sudl, ddu dudi noi
v(i Khoang nude, ddu 1rén ndi
v6i khoang hoi. Theo nguyén
tic binh (hong nhau, mic
nude trong Ong cao gin bing .
miic nude trong balong, hoi Hinh 5-1. Ong thuy do mlc 16ng.

W f
Ong thuy sédng 1d mot [
1
|
|
|
|
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lh.lp hon mét {t do balong ¢6 bot hai. Ong thuy lam béng vat licu trong sudt dé ¢
1hé true lu,p doc miic nude, 4p sudt thap 6 thé ditng Sng hinh 1ron, 4p suit cao ¢6

thé diing Ong thuy det, mat thuy tinh trong sudt, di diy, ghép vdi ba phia bing kim
loat.

()ng thuy t&i ¢hi 1a hai van nudc, mot dat & vi trf mie nurde lhdp nhat, md ra
ludn cd nude chily va van thit hai dat & phia mic nude cao nhit, mé ra khong duge
e nudic,

Ong thuy thip ding cho 10 hoi ¢ baldng dat & vi trf qua cao, khong ¢6 didu
ki¢n doc true tiép mie nude trong balong. O day vin dua trén nguyén tac binh
thong nhau nhung cin diing thém thuy ngan, mot chél 1éng khong hod tan véi
nude. Mot nhdnh giit mitc murde khong ddi, nhénh kia cé muic nude luon bing mic
nude trong balong. Khi mife nude trong balong thay ddi thi mie nude trong U’ng vii
qua d6 mie thuy ngan trong dng hinh chir U thay déi. DPoc mifc thuy ngan & vi tri
thap ¢6 thé suy ra mire nude trong balong,

Nhi¢u khi ngudi ta con bo i chuong hodc dén bdo khi mite nude xudng dén
mue nude thilp nhdt dé kip thdi xi 1y

5.1.2 Thiét bi an toan

Lo hoi lam vige dudi dp sudt cao va nhi¢t 3¢ cao d€ gay ra hién tugng phd huy
thi¢t bi, khong nhimg dnh hudng dén kinh &, k¥ thuat mi con ¢6 thé anh huong
dn stic kho¢ vit tinh mgnh ngudi van hanh, do vay én 10 hoi phai trang bi cdc
thiét bi an 1oan d€ giam dén mic t6i thidu tdc hai. NGi chung, thic¢t bi an todn
thutmg xuyén dong, khi ¢6 nguy co virgt qud dp sudt hoiic nhiét do cho phép thi
chlt dong md hoac phd huy & vi tri chon trude,

I. Van an toan

Lii thi¢t bi d¢ khéng ché dp suat 15 hoi khong dé vt qui g10‘1 han cho phép
6 hé pha huy thi€l bi. Trén 1d hoi, van an todn duge dit & balong, & diu ra bo qué
nhuét viv & din vio, dau ra bo ham nude bing gang.

Khi lam vi¢c binh thutmg, van an toan dong, khi 4p suflt vuot qud pham vi cho
phép thi van an todn 1 dong ma, xa hét hoi ra ngodi lam cho 4p sudt gidm dén mic
cho phép, lic doé van lai tr ddng déng lai,

Theo lye tde dung déng md, ¢4 thé chia thinh hai loai: loai dung lue cia 10 xo
vit loal trong lyc. Loai trong luc ¢6 the két hop véi hé thdng don bdy dé didu chinh.
Trong 16 hoi nang sudt 16n 4p sudt cao con ding loal van xung lmp‘ng, nd bao gém
mot loat van an toan nho, loai 10 xo hoie trong lue, nhung khi van md thi hoi chira
thai ra ngmu ma diing d¢ m& van xa hoi chinh, Ciy tao cla cic loal van an toan
duye bicu dién wén (hinh 5-2).
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1hai=

Har1d baling

Van an toan trong luc co don b3y

Koy thar

\\\\\

Hai thai

Van an todn kiéu lo xo Van antoan kiéu xung ldong

Hinh 5-2. C4u tao cac loai van an toan.
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Trong loai van 19 xo, luc d¢ déng kin dia van [a hye cla 19 xo. Tuy theo dp
sudt cho phép ngurdi ta didu chinh do nén 1d xo thich hgp, céng viée niy la cia cin
bo thanh tra, sau khi diéu chinh phii cip chi, khong duge tuy tién thay déi. Khi
lam vi¢e binh thudng, lye cia 10 xo 1dn hon lue tde dung cta hai, van duge dong
kin, khi Iure ca hoi 16n hon luc cia 16 xo thi van md, hoi xa ra npodd, dp sudt pidm
xudng, khi thip hon luc cla 10 xo thi van lai déng lai.

Van an todn ki¢u trong luc diing trong lugng clia hon bi hodc dia van d¢ dong
kin, khi luc ddy cta hot 1dn hon trong lue ciia bi hode dia thi van duge md ra dé xa
hai, loai nay chi diing vidi thiét bi 4p sudt rdt nhd. Khi dp suat 16n hon, can thém hé
thdng don bdy dé€ ting lue tac dung 1én dia van. S8 luong va vi tif ¢de qud ta trén
don by quyét dinh 4p suit cho phép ciia 16 hai, phii do cén bd thanh tra dicu
chinh va cap chi ¢8 dinh.

Khi 1 hoi lam viée, trong luong cde qua ta, ting 1én qua hé thGng don biy d
len dia van, déng kin lai. Khi 4p sudl hai tang 1én, lye diy dudi dia van thiing tue
dt cha cdc qud ta véi he théng don bdy, dia van duge md ra, hoi thodt ra ngodi, khi
xudng td mie thap hon 4p sudt cho phép, van lai duge dong lai.

Hai loai van trén déu ¢d nhuge diém 1 rat khé ddm bido do kin cha dia van,
nhil la khi kich thudce dia van Jon, tde 14 phii x4 ra lugng hoi nhicu, do vay vai 1
hai cong sudt 16n thudng phai diing van xung lugng.

(5 day ciing diing van an toan nhd, kidu 10 xo hoic tiong lie, cling duge md
khi dp sudit hoi vuot qué gidi han cho phép, hoi ndy chua xd ra ngodi ma cho vio
phia trén cha pittong dé md van chinh, xi bt hoi ra ngodi. Khi hot x4, dp sudt di
nhd hon mide cho phép 1hi van an toan duge dong kil va dudi sie ddy cla hai van
chinh ciing dong lat.

2. Dinh chi

L3 mot thict bi dam bdo an todn cho bé mill truyén nhiét, ngudi ta lam m
dinh chi gén vio bé mal truyén nhict cdn bio v€ bing ren. Dinh chi 1a mot cdi nit
g6m hai philn, bén ngoai 1am béng thép, ¢6 ren, chinh giita {3 ¢&i 131 1am bing hop
kim chi ¢é nhiét do nong chay thap. Khi lam vi¢e binh thutmg, dinh chi cling nhu
bé mat truyén nhiét duge nude 10 lam mil, khi lugng nude xudng qud miic, nhidt
do bé mat ting 1én, dén mot nhiét do ndo dS ¢b thé nguy hiém cho b m@t truyén
nhiét, thi 15t chi bi néng chdy, nuée v hoi phun ra 1am ti¢ 10 va bdo cho ngudi van
hanh bi¢t dé xir 1y. Dinh chi dung nhiéu trong 10 hui nhtr diu mAy xe lira hai nudc.

3. Cita phong no

Trén tudmg budng lira, nhat 1a trong 10 hoi dot ddu thudng cb bd trf cira phong
nG. Thudmg 1a cira nghiéng, it di¢n hinh chit nhit, thudmg xuyén dong nhis trong
lugmg cha ndp ¢d ban 1€, Khi trong budng lira ¢4 hi¢n tugng chdy dot ngdt, ap suil
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tdng qud pham vi cho phép, thing trong luong clia ndp thi duge md ra, x4 khdi ra
ngodd, 4p sufll piam thi ndp lai tr dong dong lai.

4. Ndp phong né

Trén dudng Gng din nhi¢n ligu nhu bot than thudmg gdn nhitmg ndp phong nd
de trinh nd do hién tugng ty boc chiy. Dy i nhitag doun 8ng cut, dinh hinh ellip
duwese bit kin bai mét loai kim loai mong, d& bi pha huy. Khi trong dng din ¢6 hién
tugng (i chdy, dp sudl trong Gng tang 1¢n, pha huy ndp bit, xa ra ngoai lam cho dp
sudl gidm, (rinh duge nguy hidm.

5.1.3 Thiét bj tu dong didu khién

Trong qud trinh van hanh, nhiéu ho sir dung nhi¢t rdt dn dinh, yéu cdu vé
théng s v sén lugng hoi rdt khit khe, nhung ciing ¢6 nhitng hé lai ral hay thay
di, mid 1d hoi phai thod min cde yéu ciu khic nhav dé nén phii trang bi h¢ thong
tr dong dicu chinh, thod man c4c yéu cdu cia hé ding nhict, dim bio cao nhit cic
diéu ki¢n k¥ thuat, kinh t&¢ va an toan.

1. Diéu chinh qud trinkh chay
N1 chung, dicu chinh qud trinh chdy thue hién ba nhiém vy:

Nhi¢m vu thi nhit 1a ¢dm bao thong s6 hoi én dinh, dic biél 1a dp sudt. Ap
sudl én dinh ching 10 hugng hoi tiéu thy va luong ho sinh ra can bing nhau, khi 4p
sudl gidm e la lugng hai tiéu thy nhidu hon, cén phai ting thém nhicn liéu d& sin
Xudt nhicu hon va khi ép sudt tang thi nguoe lai.

Nhi¢m vu thd hai 1a ddm bdo qué trinh chdy t6t nhdt, nghia 1a diéu chinh
hromg 216 cdp ddm bdo h¢ s§ khong khi thira kinh ¢ nhat phi hop véi timg oat
nhién [iéu.

Nhi¢m vu thiy ba 12 dim bdo ché do thong gi6 can bing, dim bdo 4p sudt hop
1§ trong budng lira cling nhue trén dudng dng dan gi6 va din khéi.

D¢ thue hign nhigm vu thit nhat, thudng 18y xung lugng 13 su thay dai luu
lugng hoi v sy thay doi dp suft trong 10 hoi. bé (hue hién nhiém vu thi hai,
thutmg 18y xung lugng 12 ndng do oxy hoac RO, trong khéi, nd thé hien he s§
khong khi thira. D¢ thye hi¢n nhiém vy thit ba thuomg 1dy xung luong 13 do chan
khong trong budng Iira,

2. Diéu chinh sdn luong hoi cia Io

Thue chit 1a diu chinh lugng nhién ligu vit khong khf dé ¢6 qua tinh chay (6t
dong thoi cung ¢dp hwu Iugng hoi phit hop vii ho str dung, nén thiét bi diéu chinh
¢6 thé chung véi didu chinh qud trinh chay.
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3. Piéu chinh nhiét do hoi qud nhi¢t

Khi mot ché dd van hanh thay déi thi luon kéo theo s thay ddi nhiét do hoi
qua nhi¢t nhit 1a khi chi diing bo qud nhi¢t di luu hodc bite xa, néu ding phoi hgp
<4 dGi I va bide xa thi thay d8i ft hon do c6 sy thay Adi bu trir gilta bd qué nhiét
d4Gi luu va bic xa. DE diéu chinh nhigt do hoi qué nhi¢t, thudng dung bd giam on,
loai bé mit hay logi hon hop. Trong bo diéu chinh hoi qué nhiét, thulmg 1dy xung
Jugng 12 tdc do thay ddi nhiét 60 hai tai diém sau bo qud nhiét cdp mot v nhigt 4o
hoi & cira ra dé thay doi ché€ do lam viéc clia bo giam on, doi khi con phai thay doi
iy luong nude cdp va lugng nhigt sinh ra trong budng lia.

4. Diéu chinh micc nudc trong balong

Mt mudc trong baldng anh hudmg dén chat luong hoi va 49 an toan cla bé
mat truyén nhiét, nén phai didu chinh dé dam bdo trong pham vi cho phép.

C6 thé giap mot sO loai hg thong didu chinh. Loai thi nhat chi 1dy xung lugng
duy nhat la mic nude trong balong, loai thit hai ldy hai xung lugng 12 mic nudc va
luu luong hoi, Joal thi ba dung nhiéu nhat, 1dy ba xung lugng 13 muc nudc, luu
luong hoi, va heu lugng nude cip dé dim bao muc nude trong balong Gn dinh cling
nhu hé thong cdp nudc lam vige én dinh.

59 KHUNG LO, TUGNG LO VA BAO ON

5.2.4 Khung 1o

Thudmg 12 mot két ciu kim loai dung 38 piit, trev, dd tdt cé céc bo phan clia 1
hoi, cdu thang, san phuc vu, doi khi i méi nha, v.v..., va truyén tai xudng méng
nhi.

Khung 10 thudng gom cit chinh, col phu, n&i véi nhau biug cde ddm ngang,
dém chéo. Cot va ddm thudng lam biing thép hinh chit 1, U, T, L, v.v..., d¢ don
hoic han ghép lai vdi nhau, & chan ot thudng han thém tam 13t phing dé phan bd
rong vi déu 1én moéng. Cic phén tlr clia 15 hoi duge treo hodc 4 1en khung, chd ¥
12 khong d& céc chi tiét chiu thém cdc (ng sudt phu qué 16n nhu bi un qua nhiéu
hodc gidn nd nhigt.

Ciu thang, san thao téc, dutmg licn thong giita cdc 10 phdi dam bao thuan tién,
an toan, thi du nhu:

- Phii lam bing vat lieu chiu duge nhigt, khong ding thanh thép troa, tam
thép tron, 6 lan can kKhong thdp hon 1 m, phia dudi ¢6 t&m che khong thip hon 10
cH.

198



- Khi cdu thang cao trén 1,5 m thuong d0 déc khong qud 50°, chiéu rong
khong qud 600 pin, khoang cich gitra hai bac khong qud 200 mm vl thang cb do
dde 45 + 30" va khong qué 360 nun voi cdu thang thing dung, chiu rong mdi bac
khong nhd hon 80 s,

- Ct khodng 3 m cdu thang cdn ¢ san dimg chan, rong khong dudi 600 mun
hoac 800 mm v&i noi €6 thao tac, khong gian trén diu khong dudi 2 m.

5.2.2 Tudng |16 va bao dn

1. Tdc dung va yéu cdu cua twong 1o va bdo én

Pay ciing la mot bd phan quan treng, ¢b nhi¢m vu cdch ly nhitng bd phan co
nhi¢t do cao nhu [Sp nhién liéu dang chiy, san phim chdy sinh ra, cdc bé mat
(ruyén nhiét, moi chit nhu mude, hoi, khong khi néng, v.v... v61 moi truding xung
quanh. Co 3 tdc dung chinh: :

a. Chong lot

Khong dé khéi néng, tro bui lot ra ngodi ciing khong dé khong khi lanh bén
ngodi lot vio trong dé gidm bat ton thit nhigt va ddm bao v¢ sinh moi trudmg.

b. Céich nhigt

bam bio nhiét dd mat ngodi cla thiél bi khong qud cao, anh hudng dén dicu
kién an 1oan cia ngudi van hanb va giam bt nhiét lugng od ra moi trudmg xung
quanh, citi thi¢n diéu kién lam viée va gidm 16n thil nhigt.

. Tao thanh mét bé phdn Sng ddn sdn phdam chdy

Chu ¥ tranh cdc pée chét dé tich ty nhiing khi chdy duge ¢ nguy <o chdy nd,
gidm bdt nhimg chd thay d6i tiét dién ciing nhu chiéu hudng 8¢ gidm bét trd luc.

bé dat duge cdc 14c dung trén, ¢in thod min cde you ciu:

1. C6 do bén vé nhiét

Trung tim budng lira c6 nhigt d¢ rét cao, ¢6 thé lén dén 1600°C hoge hon nita,
nhidu khi laj ¢6 xi 1dng, khong chi ¢4 tdc dung nhiét ma la con c6 tic dung hod
hoe. Nhiét do cua tudng 10 tuy thude vao cdu tso cla 10 hoi, néu ¢6 wong nude
chén, nhict do khong qué 500 + 600°C, néu ¢6 dan 6ng nude che chén, nhiét do
trdng id khong qua 800 + 900°C, nhung ¢6 nhiing butng 1tra khong duge che chin
thi nhi¢t a6 ¢ thé ién trén 1000°C v.v... do viy phii chon vat 1iéu chiu nhiét thich
hop, nhu zirconi ¢6 dd chiu lra rdt cao, ¢6 thé chiu dén 1800 + 2500°C nhumg dét
tién. Cromit (Cr.O;) chita khodng 35 + 43% chiu duge kKhodng 1800 + 2000°C,
thudmg diing hon 14 samot, gdm chi yéu 1a silic oxyt (810,) va nhom oxyt (Al,O,)
& dang vién hodc bot, chiu dén khodng 1730°C; diatomit 13 vat ligu x3p, gém chu
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y&u 12 Si0, ¢6 thé chiu dén 900 + 1000°C. Dolomit (MgCO, va CaCO,) hoac k¢
hop vdi khodng 15% amiang thanh xovelit chiu duge khodng 450°C.

2. C6é tinh cdch nhit 18t

Bén trong budng lira nhigét do rdt cao, bén ngoai wuong yéu ciu nhiét do thip,
nhiét do mit ngoai khong qua 56°C & noi c6 ngudi 1am vige qua lai, noi khdc cling
khong qua 70°C, nén tudmg 10 phai c6 dd cdch nhict t6t, phii 1am bing nhiing vit
licu ¢é hé s6 dian nhiét thdp, thudmg ding 1a amiang & dang bot, k¢t thanh soi hodic
dét thiinh vii. Amiing ¢6 thé chiu 16i nhiét do khodng S00°C, trén 600°C amiang s&
bi ndt vun ra. H¢ s& dén nhiét thong thudmg c6 thé tinh:

A =0,14 +0,00023¢ (5-1a)
dét thanh vil co:

A =0123 + 0,000185t, Wim K (5-1b)
o6 (thé ding zonolit, xdvelil ¢6 & biing khodng 0,093, Wi K, cling thuding diing
bong khodng (bong thuy tinh), cé thé chiu 161 nhi¢t do 600°C, h¢ s6 din nhigt clha
nd phy thude vio khéi lugng rigng, Khi p = 120 kg/nr, thi:

A = 0,049 + 0,00015t (5-2a)
khi p = 300 kg/nr', thi:

A =0,0672 +0,000128¢ (5-2h)

3. C6 khi nang bit kin

Tudng 10 phai ¢é khd nang bit kin, khong dé khéi bui trong budng 1a va
dudng din lol ra ngodi khi d4p sudt duong va ciing khong duge dé cho khong khi
lanh lot vao trong, dé ddm bdo tinh kinh ¢, k§ thudt va v¢ sinh méi trudmg.

4. Mot sG yéu ciu khéc

Ngoai ra tudng 10 phai thod man mot s¢ yéu cdu khdc nhur do bia ¢u hoe, khdi
lugng nhd, ché tao sira chita dé dang, gid thanh ha, v.v...

Cho dén nay, chua tim duge vat li¢u thod man duge déng thdi it cd cdc yéu
ciu trén, thi du nhu vat ligu chiu lira chiv duge nhiét do cao nhung cdch nhiét
khong t6t, ning né, dit tién, v.v... , cdn vat lidu céch nhiét (St, nhe nhung lai
thutmg khong chiu duge nhi¢t d6 cao, khé bit kin, v.v.. Do vdy, thong thudng
tudng 1o phai lam thanh mot s§ 16p, 1dp trong cing ding vat liéu chiu lira dudi

dang gach vién hodc vira, Idp thit hai diing vét li¢u c4ch nhiét nhung thutng khé bit
kin nén phdi thém 1dp thit ba dé chén va bit kin.
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2. Cdu tqo tuwonmg lo

Tuy theo mute d chiu nhiét tir budng 1ira, cho dén nay di ¢d ba loai cu {ao
wimg 10 tuong ndng, tudng nhe va tudmg treo.

a. Twong ndng

La loai tuomg dung khi trye ti8p chju tde dung cia ngon lra, khong duge che
chiin bt din ¢ng hode tudng nude, nhidt dd mat trong cha tudmg khi vin hanh ¢o
thé Ien dén 1200 = 1300°C, Tudng thutmg chia thanh hai 10p, 16p trong xay bing
gach chiu Ira kich thude 230 x 113 x 65 smm, day 0,5 + 1 vién, [Gp ngoai xay biing
gach do thong thudmg, kich thude 240 x 115 X 53 mum, diy tir 1 < 2 vién, tong cong
twong day 1,5 + 3 vien. O nhitng ving nhict do khaéi thip, gidm chiéu day 16p gach
chiu fira, khi nhi¢t do xudhg dudi 700 + 800°C, ¢6 thé xay hoan 1030 bing gach do,
vi gach chiu lra chiu duge nhigt d¢ cao, nhumg cdch nhiét kém lai rdt dét tién trong
khi gach dd cdeh nhidt (6t hon, lai ré nlhumg I\hong chiu duoe nhi¢t do cao. Khi xay
¢in Twu y dim bao d6 bén co hge, gilta hai 10p cin ¢6 gach chi cong, ¢6 thé ding
thém mae kim loai, mach vita gitta cde vien chi nén day 1 + 2 nun, khong nén qua
3 mm, mach vita gach d6 khong nén qué 5 + 7 nam. Vira chiu lla thudng tron theo

1y 1¢ 111 kg bot samot min duGi 1 mun vai 42 kg dit sét chiu hra va 55 /it nude duce
khodng 280 kg vita.

Chi¢u cao tudmg khong qud 10 + 12w, thudng khodng 4 + 8 s, néu cao qud
thi phan thinh hai ba doan, doan dudi ciing dit [én méng, cdc doan (rén xay len
diam Iam bing thép hoac bé ong cat thép, DE tang tham tinh cdch nhidt, gifta hai
16p <6 thé 1rlr khe hd rdng khoing 7 + 20 mar; d€ cho trr do din nd nhiét, & cic adc
tuomg danh khe h& khoang 25 pun; néu tudng dai trén 5 mr, @ giita ciing ¢6 khe bi
gidn nd, trong khe bl gtdn néG thudng thudng chen sgi amidng, d¢ tranh khong d¢
Lot khf hodc xi rén roi vao dnh hudng dén dan nd.

b. Twany nhe

Thudng ding cho c4c budng lia ¢ dan éng che chin. DE gidm nhe trong (i
cla (udmg tdc dung I¢n cde 16p gach dudi, thuong chia chidu cao trdng thanh nhidy
phin, méi phin cao khodng 1000 + 1500 mm, duge dit 1én cdc gid dF méc vdi
khung 16 nh& mot s6 vién gach dinh hinh va mée. Cdc phan ¢6 thé xay bing gach
vien nhumg ¢ling diing cdc tdm be Iong dic sin, Idp trong diing bétong samdt chiu
lua ddy khoang 80 #im, 18p ngodi 1 b tdng amiing + diatomit cdch nhiét day
khoang 60 #wn, ngoai cling 1a 1dp bong khodng cdch nhit diy khodng 120 s va
dugc boe biing mot 10p ton.

o, Ling treo

Dung dGi v3i budng lita ¢é dan 6ng. Tudng g’)m ml vai 13p vita chiu Ira vi
cich nhigt gan lh‘mg lén din Gng nhd cdc bulong gin siin va4i dng, doi khi ngudi ta
han gai I¢n dng d8 gif cde 16p vira. Thong thutmg (udng gém 1Gp cromit chiu ira
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diy khoang 40 zon, 1dp be tong nhe cach nhiét Khoang 50 nen, 18p cich nhigt
xovelit day Khodng 50 num va ngoai cliing 3 16p vira chén kin gém amidng, dét sét,
hic fn va ddu khodng, eifra cdc 16p bee bing ludi sdt mit céo, 16 khodng 20 num,
ngoll cing boe hing ton. Ding tudng treo, 1am cho cdch nhict v do kin 1@ hon,
trong lugng giim nhi¢u c6 thé dén vii ba 1in nén gid thanh ¢6 thé gidm duge vai ba
1an.

5.3 NHA LO VA HE THONG CAP NHIEN LIEU, THAI TRO Xi

53.1Nhalo

Thutmg pap bat loai:

Loai nhid 16 doc 1ap va loai nha {d bo trd chung, & day gidi thi¢u loai nha 1o
doe lap.

a. Vitri cua nha lo

Lo hoi 1a trung 1am ¢dp nhiét cia don vi san xudt, khi bé trf nha 1 can cha ¢
cde dicu kién sau;

f. Nhit 16 nén ba trf gdn vGi ho st dung chinh dé nit ngdn mang 6ng din hai,
16t kiem duge kim loai, gidm bdt duge 1én thit vé nhi¢t ciing nhu t6n thit 4p lue.

2. Tién 1gi cho viée cung cap nhién liéu va thai tro xi. Thudng nén b tri gin
kho nhién ligu, con kho nhién ligu c¢dn bo 1rf gan truc giao thong.

3. Nén b trf gdn co s& san xudt ¢6 lién quan véi nhau dé phdi hgp, hd trg
nhau, thi du nhu nén ba trf gdn 10 luyén cde, 16 khi hod, v.v... d¢ ¢6 thé dung khi
dot 18, ding hot cho viée khi hod, v.v...

4. Phai tinh d¢n viéc md rdng sau niy: phai co khong gian dé ¢é thé mo rong
khi ¢dn thiél va tudmg phia dé khong nén lam qué kién 0.

5. Phai tinh dé&n dicu kién v& sinh moi trudng cho sin xu#l cing nhu cu dan
xung guanh, nén dat gian 1o & phia dudi hudng gié chinh.

6. Cin phd hgp véi ticu chudn an toan cla nha nudée.
b. Cdc yéu cdu vé kién triic cia nha 1o
Khi xay dung nhi 10 ¢iin chd ¥ d€n yéu cdu sau:

1. Tu¥ theo kich thude va dac diém cioa 10 dé chon xdy nhd mot ting hay
nhicu 1dng, ¢6 diing 1dng ham hay khong.
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2. Phii phd hgp v6i yéu ciu phdng chdy chira chédy, thi du nhu (egng nha
khong duoc 1am bing chit dé chay, phai c¢d khodng ¢dch nhat dinh (i dinh 15 dén
xi nhi.

3. Trong nhi 19, tuy theo nang sudt IGn nho, ¢é thé chia thanh gian 10, gian
chita than, pian quat gié quat khoi, gian xu ly nude, gian phuc vu sinh hoat, v.v..,,
phai bo tif céc gian cho phit hop v&i trinh tu van hanh v sau nay khi md tong,
nhitng thiét bi ki¢n ¢ khong nén bo trf & phia dianh ma rong.

4. C6 thé thigt k& nha 10 kin, ban 10 thién hode 1o thién tuy theo dac diém Khi
hau, thoi tiét va thiét bi. Thiét bi c6 thé bo trf 141 ci & trong nha hofc mot so thict
bi nhu bo khit bui, quat gid, v.v..., ¢6 thé b trf ngodi trdi.

5. bé phdng tac hai khi ¢ sir 8 nd 1d hai, phdi o cho dong hai ¢6 dudng
thodt ra ngodi thuan ti¢n. Thi du vdi nha 1o ¢6 midi nhe, trong luong dudi 90 kginr
thi ¢6 thé dung madi lién, néu mdi trén 90 kg/ni® i phili irlr cira thodt khong nho
hon 10% dién tich mjt bing chi¢m trén nén, cla thodt ¢é thé 1am treén méi hodc
wong trude nhung phai dat cao hon 10.

6. Nén nhi 15 thudmg khong nén d& thdp hon mat dat xung guanh nhat la sin
ngoii dé€ tranh hi¢n tugng nude chdy vao nha 10, ban than nén nha ciing can ¢ do
nghicng dé nude dé dang tap trung vé muong thodl nudc.

7. Clra ra vio nha 10 phdi dim bio an tolin, k¢ ¢d khi ¢ sy 6. Thi du nhu khi
dién tich nén nha trén 250 i’ thi 161 thiéu phai ¢6 hai cita ra vio, dudi 250 nrco
thé ding mot clra, cdnh cira phai m& ra ngodi, cdn canh cira gifra céc gian irong nha
1> nhu phdng 1am vige, phong thay quéin 4o, v.v... thi ¢irta mO v¢ phia 10 hoi.

8. Nha 10 phai ddm bho 4nh sing va thong gi6 tr nhi¢n v nhan tao. (3 nhiing
vi trf quan trgng cin ¢6 ngudn di¢n dgc 1ap d€ cung cdp dnh sdng ciing nhu thong
pi6 thii hét khi dgc va byl bam ra ngoai. Nhiét d¢ trong phéng lam viéc clia cong
nhin van hianh phdi dim bdo, mba dong khong dudi +12°C, mia he khong vugt
qué nhi¢t 4o noi ram mat 10°C, & san thao tdc phia trén khong vugt qud them 10°C
nita, ma cao nhdl ciing khong duge qud 45"C.

9, Khi ¢ng khéi b trf & ngoai, chii y Khong dé méng Ong khdi tring vGi mong
nha.
¢. Bé tri trong nha lo

Nguyén téc chung khi bo trf 1i dm bao 16t nhit cde chi tiéu vé kinh 1€, k¥
thuat va an todn, C3 ging 1an dung di¢n tich, khong gian, & ghng it ngiin khoang
cich céc loal 6ng dan, thudn tién trong viée di lai, van hanh, kiém tra, bio duting
v sita chita. Theo kinh nghi¢m, dudi day néu len mot vii kich thude tham Khao.
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1. Dam bio khodng cdch cdn thict gitra cde 10 d€ tién cho vige di lai thao tdc
vin hiinh, bio dudng, sira chiva, thi du vdi 1o hoi tr 5 + 20 7/0, khodang cdch gifra
cie 10 khodng 2,5 = 4 m.

2. V¢ phiu chi cin dé di lai, khong cin thao tde viin hinh bdo dufng sira chita
(hi khodng cdch gitra cde 10 cung nhir 6 10 dén tuomg khong dwdt 1 0. Phia mit
trieGe 10, nén 13 10 ditng cin <6 khodng 2 a1, néu 12 cde loai 1o khée phii ¢6 khodng
25+ 4 i

3. Cdc thict bi klxic nhau nhu bam, quat, v.v... , thi Khodng cdch bé ngoai gitra
cde thidt bi hoac dén twong khong dudi 0,8 m, nai khong cidn di qua é the giam
hdit, nhing Khong dudi G5 o

5.3.2 Hé théng cap than va thdi tro xi

Cap than v thii tro xi 1a hai cong vice ning né, bui bim, dinh hudng xdu dén
sife khoe cua cong nhan va v¢ sinh mol trudng nén tuy theo dicu Kién kinh 1€ k¥
thuat, wy theo miie st dung nang lugng nhiéu it ma chon bién phip thich hgp.

1. Van chuyén nhién liéu
Tu¥ theo didu kidn cu thé, ¢6 the chon mal trong cde phuong thite sau:

V@i mie ticu thu than it, thi dy dudi } 74 ¢6 thé ding phuong phép thi cong.
VG mie ticu thu khodng trén dudi 1077 ¢6 the k€L hop thil cong vai mdr i cong
cu eal 1icn nhi xe diy, xe goong d¢ chuyen cha, ding baling dé dua fen cao. Vi
mie st dung than nhidu hom, ¢ thd ding thict bi co khi hod nhu vit tdi, bang i,
cdn true d¢ vin chuyén ning 1&n cao. Khi dilng bing (i nghi¢ng, dé van chuyén
1&n cuw, ¢in chi ¥ do nghiéng khong duge qud [6n, nhicn li¢u s& bi truot trds lai,
eée nghieng thudng khong qua 18" khi i than cuc va khong qud 20" khi tdi than
cim.

2. Vich trir than

1.0 hai thudme 13 trung (am hogt dong cda nha mdy, d¢ dim bido tam vige
khong gidn doun, lugng than thudng phdi dy trit cho vin hinh mdt thiing 3 bi
than. Than thudng dé ngoli (roi, chiu tde dong cia mua ndng, tinh ¢hil 1)’/ hod thay
doi nhiéu nhu chat bde gidm, (han!: phin chdy cling bl 6xy hod lam giam din nén
nhiél (i ciing giam, nlumg lai lm (ang nhigt d¢ rong 1dong déng than ¢4 khi dan
dén tu chdy, do vay tuy theo chiing loai than ma chen kich thude dong than. Chiéu
rone dong than, ¢6 thé chon 6 + 12 a1, cdn chidu cao thi tuf theo chit boc nhicu
hay it, thii gian du el Gt hay nudx.. thi du nhu du trir duéi hai thing, chidu cao
dong than nau khong nén qua 2 + 2,5 s, than miéy ¢ chil boc (rén 20% chen 2,5 +
2,5, chift bae dudi 20% chon d&n 3,5 s, cOn antraxit ¢ the chon do cao wy ¥,
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néu thai gian du urilt dii hon thi chi¢u cao chon thap hon, thi du trcn hai thdng du
1107, chicu cao ddng than nau khong nen qua 1,5 +2m, v.v...

Dicn tich bii than ¢6 thé tinh theo cong thic:

248, .mk . .
F=-— i (5-3)

trong. oz

B, - luong (han tinh todn tiée thu tong | A, tnh ca ol vl nén cin ting lén
Khodng 2 + 4%

m - sa ngay cin du phong;

h - chidu cao dong than cho phép, ni;

i - hé 58 do pde chit dong 1y nhién, biing khodng 0,35 = (0,40,

k - he s0 x¢L dén dudmg i Tai trong biid than, I3y khoang 1,5 + 1,6;

p - khoi luomg riéng cla than chit dong (kg/m*), chat e do thong thudng, than
nau ¢o p = 700 + 800, than dd 800 + 850, than antraxit chon fya 900 + 950,
antraxit cam 950 + 1000 Lgfor,

Mait bii cdn ¢6 do doc nhil dinh d¢ thodt nude, nén bo bl do nhict do & nai
ndng nhat.

Ngodi bii than dy trir, trong glan 1O cling ¢in ¢d phéu than hodc h¢ than, di dé
vin hanh trong khoing 8 + 14 g, DG vai phéu than & cao, ddy phii ¢6 goc
nehicng khodng 50 + 65 a8 khdi tie than.

P31 van budng lia dot bot than, thi ren dudmg dua than (e bl d¢n gian 1o,
phii qua cde cong doan sau:

- ddp sa ho nhimg tang than to thanh cye kich thude khong qua 15 s vi lich
mil st

- dap nho nhién ligu, tdch cde manh tap chilt khé nghicn nhir g6, vic, vov...

- wdy, nghién vi tach bt than dat tiéu chuan d¢ dot, dacng kinh trung binh
khoing 40 ggx, Wy theo loai than, thi du guy dinh bot than sniraxit dat R, = 8%,
nghia L khi diing ray <6 canh 90 gan, chi con 8% hat khoae ©omi thoi,

- ¢chuyén bot than dua trire GEp den voit phun hode phéu than trang gian.
3. Thdi tro xt

Sau khi dot hél nhimg thinh phin chdy duge cia nhico liéo thi phai thai kip
third tro xi, te 1 phin chal rin khong chdy duae. €6 loai 1o hai thdl o, ¢d loa
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thii xi tée 1a tro bi ndng chiy. C6 loai thai xi long e T thii xi dang & dang néng
chiy, <6 loal thai xi kho e 13 cho xi dong diac 1 méi thii ra ngoii. Tro xi ¢6 thé
tap trung ngay & ddy budng lira, ciing 6 thé bi khéi mang di 161 tdch ea & b khir
but, tir d6 vin chuyén dén cée bai thii tro xi.

Cé nhicu bién phap thii tro xi, tuy theo cong suat, trinh d¢ k¥ thuat, ¢é thé
chon cde bién phdp sau:

- Bién phép thu cong, ding x¢ ddy xc goong.
- Ding thict bi e khi hod, méng nghicng, v.v...

- Thiii tro 1 bing thuy lue hoiic thuy kh{ dong e,

5.3.3 Hé théng cap ddu

Thong thudng cdn duy trit ddu d0 ding khodng | thing, néu diéu kicn cung
¢dp, van chuyén dé dang ¢6 thé chi cdn du triv khodng 10 ngiy doi khi ¢on <6 (hé
thip hon. Khi bd (rf ¢dn cha ¥ Khoang cdch gilta cde bon, wy theo dung tich 1o
nho, ¢d the 1dy theo s6 licu kinh nghi¢m sau: 13y khodng 3 i cho bén 1000 + 4000
o', 4 mr cho loai 4000 + 6000 m', 5 e cho loal 6000 + 000 nr, khodng cdch tir
mép bon dén wedmg bao 1y 1ir 3 = 15 e, hon thudmg dit nam uén 16p cat, sau
xudmg khodng 50 = 60 om, vt cao thém khodng 20 + 30 ¢ar. Bon ddu thudng Fun
bing thép hinh try, dudng kinh 6 thé 11 [ = 9 »2. Tren bén diu thudng cé bé i

- Ong thong khif d¢ trdnh tang dp suat trong bén, dudng kinh ¢nhg khong nhd
hon 1,5 jnclr (khodng 3,8 con), diu cong xudng 45” bit bing ludi sit d€ trinh mua
vil hod hoan.,

- Ong hit déu, thudng khong dé micng sét didy ma cch dily khong dudi 10 cm
d¢ trdnh hit can, vai ba nam phii lam v¢ sinh mot lin,

- B gia nhiét, thudmg lam Sng vanh khuyén dat gin ngang, thudng gia nhiét
bing hoi, ¢6 thé ¢é wr dong diéu chinh den nhi¢t 43 Khoang 30 + 40°C, day dé
nghi¢ng kKhodng 1/50 d¢ dé ding thai nudc ngimg, thudng khuyan khong ding
dién, il an toan.

- Bong ho do mae ddu: it ding dng thuy tinh ma thudng ding phao k&t hop
vii thude do, thudng ¢on do ci nhi¢t d¢ d¢ higu chinh vé nhiét do chudn, nhiéu
nude chon 15°¢C,

- Ong hai citu hoi: khi diu boe chiy & cdc hdn ddu bén canh hoac chinh &
trong bon, thuemg cho hoi nude vio dé dap tar.

BOn dau thuong duge son chong 1 i hai mét, mil ngodi ¢on boc cdch nhidt
diy khodng 40 + 100 nwn, trdt vira ciment, boc ion trang kém, nhiéu khi son mdu
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sdng ¢ glam bA su hip thy bde xa mit (101, Bén ddu cing ¢6 thé dil ngim dudi
dd, loal nay dung tich thutmg Khong quéa 20 »r, cling ¢ mong, (reo, d¥ vi cling
chi ¥ thodt nude.

Tir bon chita, ddu duge dua dén cic thing cdp dau bing bom hoac chay tu
nhi¢n. Thing ¢ip dau twong chia do 4ot rong khodng 4 = 5 gion

Khi chon cidc 6ng din diu, cdn luu ¥y dén e lue vi dO nhdt caa didue 16n hon
cua nudc rdt nhidu, lai thay doi rdt 3 rét theo nhict do. VE mba dong, nhict do
aidm, d0 nhot giam, (rd lye ting, thim chi ¢6 thé khong chdy duge, cin phii gia
nhiél, khi thi¢t k& cin gidi quy€l ca tinh trang bl lgi nhit. Thudng khong ding ong
biing hgp kim ddng & trdnh (dc dung cta huu huynh hay 6 trong diu, Gét dicn
Ong ddn ddu thuong 1on khodng gap doi ong ddn nude, ¢ thé tinh theo kinh
nghiém vai (8¢ do dng hit diu khodng 6 + 12 splii, Sng thil dau khodng 12 + 21
nipriiz,

Trd lue irén dudmg Sng din o6 the duge khic phuc bdi bom hodic do cao cia
thiing diu. Khi diing bom thudng ¢é b6 tf dudng (4l tudn hodn ddu. Khi ding chay
e nhién, do cao cia thing dau phal dam bao khodng cdch Nie mite dan thip nhal
dentrye vOi phun tir 2 + 5 s, dudmg kinh ong 1wy thude vio khodng céich (i thiing
ddu dén voi phun, dudi 6 1 ¢6 the diing Ong ¢ dudng kinh (ién 2,54 cmr, xa tién 6
o diing Ong duong kinh 1rén 2,8 e Cing ¢an luu § ba tri van xad nude dong & not
thdp nhdt d¢ khdi anh hudng qué trinh chdy cla nhien licu va bo tri van xd khi &
noi cao nhit.
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Chureng VI
VAN HANH, BAO DUONG
VA XU THE PHAT TRIEN LO HOI

Van hanh, béo dudng va stra chita )0 hoi ¢ cde quy tinh riéng, & day chi néu
mot sO nguyén 1§ dé ¢6 thé ndm va 1y giii cde quy trinh do.

6.1 MOT SO CHi TIEU KINH TE KY THUAT

D& ddnh gid hicu qui lm vige clin thiét bi 16 hi, thudmg phii ding dén cée
vhi ticu kinh &, k¥ thudt va an toan.

6.1.1 Mot s8 chi tidu kinh t&
Thudng ding céde chi ticu sau:

1. Hicu sudt 1o her

Cang nhu cdc (hi¢t bi khéc, higu sudl 1 ty 1¢ gifra ning lugng ¢ ich, st dung
duge v 16ng nang lugng dua vio. Nang luong ¢6 ich & diy 1a ning lugng ding dé
san sudl r puoe nnné, nirde s4i hode hol nude, con ning lugng dua vio la nhict do
dot nhién licu 104 ra, 1a thudng ding hai loai: hi¢u sudt tho (brutto) va hi¢u sul
tinh {netto).

Hig¢u sudl tho tinh theo:

D,Ai,
= _2DAL oy, 6-1)

B.Q! B.Ql‘

Hi¢u suit tinh tinh theo:
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N = ___Q];i (;g*d x 100% (6-2)

L

Q... - nhi¢t lvong hiru fch, we 1a nhi¢t lugng da sin xudt ra D kg ha hode nude
nong voi do tang entanpi 1a Ai;

q. - luyng nhi¢t tr dang cho bidn than 10 hoi.

Trong céc 10 hoi hién ding, hi¢u sufit 1ho ¢ thé dat dcén 93 + 949

2. Sudt ticu hao nhién liéu

La lugng nhicn ligu cdn thiét dé sin xudl ra mot san luong hai 13 1 770, C6 thé
diing loai nhicn li¢u thire dang sir dung nhung thudng quy vé loai nhicn liéu quy
ude ¢b nhiét tri 7000 keallkg hode 29310 &J/kg bidu thi bang:

B

b =—,1/T (6-3a)
¥
hode:
I
by, = B.Q, i (6-3)
D.7000
lw
. B.Q, .

» = Dagaro’ (0-3)

Cong thite (6-3b) diing khi nhict (i Q' 1dy don vi kcalfkg, cdn (6-3¢) dung khi
1y dun vi kfikge.
Vi ning lugng Lir ding ciing ding suit ticu hao nang luong ¢ d6i véi san
lugng hat 1 774, tinh theo:
E
e=—2 KWIT (6-4)
D

Trong d6 Ey I lugng dién nang ding cho bin than 10 hoi, AW,

3. Gid thanh sdn xudt hoi
Diy 12 chi 1i¢u téng hgp nhat, 12 ty s6 giira gid thanh va lugng hai siin xuél ra:

g = % L diT (6-5)

Trong d6 G la gid thinh, bao gdm gid thanh ¢§ dinh G, va gid thinh thay do6i
Gm:
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G = G, + Gy (6-6)

G, - gid thanh ¢ dinh thuimg gém chi phi dé trd luong, chi phil vé von didu us,
vé bao duling slra chita thidt by, v.v...

G,, - pi4 thanh thay di bao gdm chi phi vé nhicn licu, v& nudc, vé dign, vé cic
nguyén vat licu phu, v.v..,
6.1.2 Mbt s& chi tigu vé ché dé van hanh

Céc chi ticu ndy vira thé hién mae d¢ kinh (&, vira thé hién muc d6 an todn cla
thiét bj. Thutmg gip cdc chi tiéu sau:

1. Hé sd thoi gian lam viéc

Thudng tinh ddi vdi mot nim, theo cong thac:

A A
K, =2 2o 6-7
Mz, 8760 7

trong dd:

7., 12 58 gidy trong mat ndm bang 24 x 365 = 8760 gid;

7 - $G gidy 1am vice thye t&€ trong mot nam, gid/ndm, ngodi sO thin gian ldm
viée 12 s6 thoi gian stra chita dinh k¥ hofc do su ¢ vii thii gian ¢ trang thdi du
phong ¢6 thé lam vige.

2. Ié so sit dung thoi gian san sang

bugce tinh theo:

Z .
K, =—" (6-8)
Z

5%

Trong d6 7, 13 tOng thoi gian 1am vi¢e va thdi gian dif phong. Thot glan fam
vice clia mot 15 hoi trong mét nam ¢b the dat 161 8550 gid, con thdi glan sdn sing
¢6 thé dat 7700 =+ 8300 gic, cd bicl ¢6 thé dat 16i 8600 gidy, nhur vay hé s6 K, ¢6 (he
dat tir 91 + 99%.

3. 11¢ s6 khai thdc cong sudl dinh mirc

D¢ ddnh gid mic do khai thic nang sudt thiét bi ta thudng ding h¢ sG khai

thidc cong sudi:

Ke=7"-— ((-9u)
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trong dd:

D, - legng hoi sén xudt ra trong mot nam, Vadm, ¢6 thé tinh theo: D, =
Dlh'z r;

[ - sdn hot trung binh sin xudt ra trong mot picy, 177
Dy, - siin luomg hoi dinh mae eha 16 had, 1/,
7., - 50 @i trong moOt nam, bing 8760 gid.

boi khi ngudi Lta con ditng khat niém thdi gian st dung cong sudt dinh mie
cua [0, [a thivi gian ¢in thidt d¢ san xudt ra luong hoi bing lugng hot thue (8 ma 1o
hot L vigée & cong sudt dinh mic 7., 4, = D/, vt nhur viy hé s cong sudl khai
thac ¢o 1hé linh theo:
Z‘iddn] :
K, = —&=50 1009 (6-9b)
8760

6.2 CHON SO LUGNG LO HGI VA PHAN PHOI PHU TAI GIUA CAC LO

Trong mdt nhd mdy, xi nghi¢p thuomg Iip dit nhiéu 10 hoi, mdi 1& hol ¢
nhiing dac tinh ky thuat, kinh 1€ khiac nhau. Vin dé thuomg dat ra 1a dudi mot nhu
citu vé hot, cin st dung bao nhigu 1& hoi va phin phdi phu 1ai nhu thé nio 1a hop 1y
nhiit,

Thong thudng cé nhitmg céch gidi quyét nhu sau:

1. Cho nhimg 1 hot ¢6 nhitng hi¢u sudt cao nhat van hianh & san lugng kinh &
ganh phu tai gde, nhimg 10 hai <6 higéu sudl thap hon génh phy tdi ngon. Cling c6
lde hop ly, nhung cling khong hiém khi d¢ tang hrgng ticu thu than & phu tal ngon
¢On 10n hon than tict kiém & phu tai gdc.

2. Phan phoi phu 1ai ty 1€ v6i san luong hoi dinh mic cia cdc 10, bién phap
nity chua xét v& mat kinh té.

3. Phin phot phy tdi ty 1¢ véi hid¢u sudt cia cde 10, bitn phdp nay c6 kha hon
nhung vin chua xét dén mic do khéic nhau cia sy thay doi hiéu sudt theo phu téi.

4. Phan phoi phu 1ai ddm bao tong lugng tieu hao nhién liéu 13 thdp nhal, day
I3 bi¢n phép c6 hiéu qua kinh 1€ cac nhit, cin phan tich dé ¢6 gidi phép cu thé.

a. Phan phai phu (& gitta cde [& dang van hanh, gia thigt cin mot sin Iugng
hoi D 16n hon sin legng dinh mude cha cde 10 1 va 2, nhung nhd hon 16ng san lugng
dinh mirc cua hai {0, nén bude phdi sit dung hai 10, nhung phin phdi phu tai gitta
¢iic 10 nhu the nio hop 1y nhidt, nghia [a tén it nhién licu nhit. Néu 10 tha nhét gdnh
D, thi 10 thit hai phii ganh D, = D - D, dé dat gid tri B = B, + B, 13 nhd nhat, thi
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theo todn hoe, dao ham bie mot cha B theo D, phai bing 0 vi dao ham bic hai phii
duong. Khi dao ham bac mdt bing 0 ta ¢6:
dB  dB . dB,
db,  db, dD,

=0 (6-10a)

C6 thé viét thanh:

dB  dB, . dB, db,
dD, db, dD, db,

. dD,
WD,=D-p, —» IP2_db dD,

db, ~ dD, JdD

1
Thay vio duge:
dB  dB, dB,

= - =0;
dD, db, db,

. iB, dB.
cudi cling duge I 2 (6-10h)
D dD,
.. dB - . s 1
Bt D =r goi la 16c dd ticu thu nhicn ligu, ta dugc:
I, =T, (6-100)

Nhw vay nghia 1a “plutong phdp phdn phdi phu tdi gista cic 16 06 hiéu e
Kinh 16 cao nhat la ddm bdo (6 do tié thy nhién licn giita cdc 1o bing nhat”.

DE tien 10i trong khi van hinh, ta phai 1am thi nghi¢m xdy dung quun h¢ giita
ning suft hoi D véi lugng tiéu thu nhién liéu B, tir d6 tinh vi vE ra d6 thi quan hé

e o . e dB e )
gilta D v&i 16¢ d¢ tiéu thu nhién lidu r :E bing h¢ s0 gdc tga. Thi du ta vin
r.

hanh dong thad hai & hot ¢6 duding dac 1inh B,(D,), r(D,) va B.(D,}, r:{1J,) (hinh 6-
1) d€ san xudt lugng hoi De.

Ta v& dudmg 6ng re(Dy), 1 D gidng 1¢n gap ry, (i giao diém v& dudng song
song truc hoanh gap dudng 1, tai 1 v diimg 1, tai 2. Tir 1 gidng xudng duge D,
giong Ién duge By, 1r 2 fim duoe D, va B,

Nhur vy, dicu kién van hinh kinh (€ nhdt 1A D= D, + D, ¢é1 =1. vit luung
nhién li¢u tiéu thu [a B= B, + B,.
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b. Chon s3 lugng 15 d& van hiinh. Néu phu tii tdng Dy gidm xuéng dudi D, va
D .. thi phai x¢t 13 nén chay i hai 19 hay tit bot mot 16, Mudn vay ¢dn so sdnh theo
hai budc:

Buic mdt, néu chuyén sang chay mét 1o thi mdi gidy tidt kiem duge bao nhicu
nhién [1éu?

Bude hai, sG nhién licu tiét kigém duge trong thoi gian ngimg 15 that nhat <6 10n
han nhién 1i¢u ¢in dé nhém 18 lai hay khong?.

-
-
-

/-
l '?p)'dD"f.?d

/] dp 7] D o

Hinh 8-1. Quan hé B(D) va r({D}.

Cu thé [a: khi dimg 10 thi nhat, lugng nhién 1iéu mdi gi& gidgm duge 12 (hinh
6-2).
AB, =B, +1,.AD, kg/h (6-11a)
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Lugng nhién Licu tiéu thém cho 10 thit har la:

r, + 1.

AR, = LAD kgih {6-11b)

trong do:

B,, - lugng ti¢u hao nhién li¢u khi 15 1 chay khong tal, kgl

r, - 10¢ do ticu thu nhién licu trung binh clia 1o th nhét, trong pham vi ning
sudl thap, thudmg rat it thay doi.

f., 1. - (e do ticu thu nhicn Jicu cla 10 thi bai trude v sau khi gdnh phu ti
1ir 15 thit nhit chuyén sang v (r; + r;7)/2 14 pid tri trung binh trong khoing A .

Bf(Dﬂ] w 52 (02‘,

Z a 22 brty D

Q
)

Hinh 6-2. Chuy&n phu tai sang mét 16.
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Lugng nhién Li¢u tiét kiem duge trong 1 gidy khi chuyén phu téi cho 1o 2.

I, +I'q

AB= AB, — 8B, = By, +AD - 2L AD ki (6-122)

Khi har 10 van hanh song song véi che do tict kicm nhat ¢6 1, = ry v thay
1_ =T, = Ar, ta dugc:

AB=B, - %AD , kulh (6-12h)

Nhu vay, néu AB < 0 thi khong thé dimg 16 thit nhat, ndu AB > 0, tidc 13 dimg
16 thit nhidt chuyén phu tai cho 10 thit hai thi mdi 210 1iét kigm duge AB, kg/h, néu

thot gian ngimg 15 14 © gidy, luong nhicn ligu dimg dé nhém 10 1a B,, thi phai dam
hao:

AB.7 > B, (6-13)

Kinh nghi¢m cho thdy, lugng nhién li¢u d& nhém 10 ty thude vao loai hinh,
nang suit va trang thdi nhiét khi nhém. Nang sudt Ién, 16n nhiéu nhién licu, 1o phi
ton nhicu hon 10 phun ciing nang suat ¢6 thé dén 1,5 1dn, khoi dong tir trang thai
lanh t6n nhi¢u nhdt, thudng xdp xi 0,75 + 1,5 14n nhién li¢u ticu thu trong 1 gids vdi

ning sudt dinh mitc, Thiét bi cdn néng, tite thoi gian ngimg 10 cing ngdn thi cang
16n it nhién li¢u hom.

6.3 VAN HANH LO HOI

La mdt cong vige rilt quan trong, lién quan dén ¢ he lho'ng cdp nhiét, cd nhi
mdy, xi nghu.p, nhung ciing 12 mdt cong viée rit phic tap rdt linh hoat, M&i mot sy
thay d6i cha mot khau nao dé trong nha mdy, xi nghi¢p cing déu dan dén sy thay
d6i ché do van hinh ciia 1 hoi va nguge lai bit cif mot sy thay d6i nao trong ché
do van hanh 1 hoi cling €6 dnh hudng dén sén xudt cia nha méy xi nghiép.

Nhigm vy clia cong téc vin hinh 10 hoi 12 phdi thod man nhu ciu cla ho sir
dung nhi¢t vé luu lugng, v& thong s6 hoi hodc nude ndng, déng thii dam bo cho
16 hoi 1am vige & ¢h& d¢ kinh €, an todn nhdt, trong thdi gian lau dai. Tir nhimg
ph;m tich, 1§ thuy¢t cling nhu kinh nghiém thue (€, cdc ¢ quan c6 tréach nhi¢m da
lap ra nhimg quy trinh van hanh phu hep v foal hinh, niang sudl clia 10 hoi v so
d6 nol véi cde ho sk dung nhi¢t. 0 day khong giéi thiéu cdc quy trinh van hanh,
chi néu mét 0 nguyen tie dé hidu duye cdc cong viee van hanh nhir khai dong 1o,
van hanh 6n dinh vi ngimg 10.



6.3.1 Kndi dgng 16

Mudn khoi dong 10, trudc hét phai Kidm (ra toan bo (hidl bi 10 hai, 1hict bi
chinh ciing nhu thiét bi phu, h¢ thong van, hé thdng do luong didu khién, v.v...,
phii & trang thdi t31, ddng vi irf nhur quy tinh van hinh quy dinh. Tidp dé 1a cip
nudc dén mite nude thip nhit va on dinh, néu khdi dong tir trang thai dy phong
lanh, nhém 10 vii nang thong 56 cha hai dén tri s6 dinh me. Dicu quan tam phiil
trong qué tinh khoi dong 10 12 khong cho phép img suit nhidl tde dong dén mike
nguy hicm dGi vdi ta ci cde bo phan clia 10 hoi, dic bict chit y nhiing chi &L ¢o
chidu ddy ldn, ¢6 do diay mong Khong déng déu, nhimg chi (¢t chiv nhi¢t khong
déng déu, chiu nhi¢t qud mie, nhng ohi tiét ¢6 chién dai 16n, v.v... Thi du nhu khi
cilp nude, néu 1 nude nong {hi phai chd ¥ dén (g sudl nhigt clia cde chi tet day
phu balong. Theo kinh nghi¢m, d§ chénh nhigt do theo chidu diy cta baldng 6 1hé
tinh theo cong thae:

At=2x7,0C (6-14a)
2a

Trong dé x 1a chitu day cla véch tinh dén bé mat nhan nhi¢t, nhu vay do
chénh eye dai tuong img véi x =3 1a chidu day vach bing:

Al = —§° (6-14b)
24
a - he 50 din nhigt d cha véch, n/h;
1t . . . " . N ,
o= :— -1a téc do tang nhi¢t do cua vich, Cth, thuimg chon bang Khodng 60
dt

. 90 °C/j, nén thdi gian cdp nudc nong vao 1o c6 thd dén 1 + 1,5 gior vdi 10 hat
thong 6 trung binh, v6i 10 hoi thong s6 cao 6 1thé dén 1,5 + 2,0 gid.

Trong cong viéc nhém 19, vin cin chii ¥ d¢n y€u (6 nhict d§ nhung con chi ¥
{hém vin dé thai khi va nude dong, néu Khong ¢6 thé xdy ra higi tueag thuy kich,
phai thdi hét chat khi trénh hi¢n tuong chdy nd khi nhém 10 bing cach chay quat
0i6 khong dudi § phdt. Sau khi nudc dua vao ddy da, bit ddu nhém 1o, vai 16 ghi
o6 thé nhém biing cbi hofc gd tdm ddu, véi 15 dol than bit thi nhém bing ddu dé
ning ddn nhiét 40 budng Iira va toln bo thiét bi 10 hoi cling ndng dén 1én. Do céc
vat li¢u ¢6 cdc thong s6 vat 1y nhu nhi¢t dung ricng, hi & dan nhiét, hé s¢ din
nhict d¢, he 5O 104 nhiét do1 luw,v.v... khéc nhau, nén nhigt ¢ tang 1en khong dong
dcu.

Trong balong, phin trén 12 ho, phan dudi 13 nudc, ¢6 he ¢ toa nhi¢t khic
nhau nén nhiét do phén trén va dudi €6 chenh lech, ¢6 khi dén khodng 50"C lam
cho balong bi udn cong trong qud trinh nhém 16 16i din ddn ts Tai binh thudng kiu
d3 on dinh.
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Cic dan ong khi duge dot nong sC din nd o, d6i vai dan ong o6 do dat 1on
cin chi ¥ dé cho Gng gop dudi dich chuyén hiu nhu t do. Trong cdc diin Ong con
¢iin chy ¥ dén hién tugng nhan nhiét khong dong déu anh hudng dén ¢hé dg wdn
hoiin 1y nhién vi o dng sudt nhiét, 6 the lam nit cic diu mdi nol.

Bo ham nudce ciing cin duk cht § vi lie du hoi boc chura nhiéu, hou lugng
nude b sung nhd, trong lde Khdi ndng van di qua nén nude khong nhimg bie hot
ma eo thé by qué nhiét o thé anh hudng dén st bén, dac bigt 13 bo hiam nude bang
gang. V&i bo him nude bing gang thudng da dudmg (41 Wwin hodn dua nudc tir sau
bo ham vé bé nude cip, khong cho phép dat dén nhidi do 61, Va1 bo hiam bhang
thép, ¢6 the cho phép nude bie hai dén mot 1y 18 nho do, ¢ the ip dudmg i tudn
hoin 1 balong vé ddu vio bd ham tao thinh vdng tuén hoan I nhian, tuy khong
munh lam nhung van c6 tac dung bio v& b him.

B& qud nhi¢t 1a rdl ddng quan tam, vi kbi nhém 18, hnu lugng hai di qua bd
qué nhict hau nhr bing khong trong Khi khéi néng van di qua lien e lim cho bd
qué nhigt d& bi qud nong. Khi khai dong, phai mé van xa bd qué nhigt dé xa ra
ngodi dim bio hoi di qua bo qui nhigt ¢6 mot 1de 4o nhit dinh, chthé dén 2 = 3
iy, v mot Tuu lugng X3 ban diu Khodng 10%, vi cudi gial doan nhém 19 khodng
5% nang sudt hot dinh mie. Tuy vy, 10c do van nho, hé s tod nhict nho, nén do
chénh phi¢t o gilta vich ong i hoi van 16n, c6 khi den 270°C, nén o6 noi di xa
véi Ivu lugng 16n hon, nhung dé a3 ting phi ¢6 the dun qua bd gidm On, gidm ap aé
¢6 thé sit dung duge vio muyc dich kKhac.

Péi véi bo qué nhigt ndm ngang, ¢6 1hé nap diy nude cdp hoie nude naung dé
1m mat, rit ¢6 hicu qui nhumg Khong diing duge doi vt bo qud nhidt kidu dimg vi
khong xa duge.

Nhu vay, y&u 16 quyét dinh dén thii gian Ahom 16 1 tde do ting nhi¢t 4o cho
phép clia cdc phén 1 18 v kha nang lam mét bo qué nhidt va bo ham nude. Vi cic
1 hi¢n nay, t6c do tang nhi¢t do cho phép khodng 60 + 90 “Cty, b 10 di cii ticn
¢ thé tang dén 150 °C/R, ¢4 bigt ¢6 (he din 220 = 280 °C/h, nén thdl glan Khdfi
dong 10 thong thutmg khodng 2 + 4 gio vGi 10 trung ap, 4 + 5 gio voi o cao ip, 8 +
12 gior vai 10 sicu cao dp, nhung nhitng 10 hi¢n dai da cai {ién d¢ giam xudng bang
1,5 +2 gio

6.3.2 Van hanh &n dinh
Nhi¢m vu clia cong viee nay 1a thod man kip thoi nhu cdu ctia ho si dung v

huu lugng vit thong s& hat, déng (hdi 10 hoi lam vice dam bao tinh kinh (&, k¥ thuét
Vi an toan. Cac thao tée ¢6 1he 1a thii cong hoge e dong.
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1. Diéu chinh luu luomg hoi

Khi nhu ciu v€ hoi thay déi, néu khong kip thai dicu chinh thi thong so clia
hoi thay doi, trude hét 12 dp sudt. Néu nhu cdu tang Ien thi 4p sufit gidm, nhu cdu
giam thi dp suft ting, do vay phii didu chinh d¢ cho lugng hoi sinh ra phii vira da
Luong hot yéu cdu, Khi yéu cdu gidm thi trong dng phii giam lugng hai sinh ra,
mudn vy phid gidm tugng nhicn licu dua vio, tat nhién ciing phéi glam lugng
khong khicung edp cho qud trinh chdy. Cic xung lugng d¢ diéu chinh 11 Iuu luong
hot viy tée dg thay d6i dp sudt hoi. Cac xung lugng nay tdc dong 1én b dicu chinh
lugng nhicn licu va khong khi dua vae 1o,

2. Diéu chinh qud trinh chdy

Nhu trén i ndi, khi yéu ciu vé leu lyng vi thong sG hai thay déi thi yéu cdn
vé¢ nhiét lugng sinh hoi thay déi, phai thay doi legng nhicn licu va khong khi cung
¢ilp viro. MAi loai nhicn liéu, mdi phuong thic dot, yéu cdu mot he s§ khong khi
(hita thich hgp, duye danh gid qua tri s cta thanh phin RO, hodc O, ¢6 trong
khdi. Cho nén ngudi (a con ldy théem xung luong thanh phin oxy hoac RO, o
trong khéi dé didu chinh lugng khong khf ¢dp vio phit hgp véi Iugng nhién licu.

3. Didu chinh nhi¢t dg hoi qud nhiét

Khi luu fugng hoi thay d6i, lugng nhién litu va khong khi thay d6i thi nhi¢t
dd hon qué nhigt cling s& thay doi. BE didu chinh nhiét do hoi qud nhiét thuong
di¢u chinh lugng nhigt cia hoi thii ra trong bo giam on, thuting Iy hai xung luong
L 16¢ d thay dSi nhict do hoi vi chinh nhi¢t 4§ hot sau bo qua nhidt.

4. Biéu chinh mitc nuoc trong haling

Mue nude trong baléng phin 4nh sur lwomg quan giffa mifc nude cdp vao va
lugng hoi sinh ra. Thudng diéu chinh Tuu [rong nude cip viio dudi de dong cia cdc
xung lugng nhu mide nude, luu legng hot va nhiéu khi ci luy lwong nude cdp nira,

6.3.3 Ngimg 16

Quit trinh ngig 10 ciing phéi theo ding quy trinh n¢u khong vin ¢6 thé anh
hurdmg dén 1o hoi, vé kinh 1€, k¥ thuét, cling nhur an todn. Quy trinh ngimg 10 phy
thuge vao tinh chét ngimg 13: binh thutmg hay si o6, nglmg, 10 d¢ du phong néng
huay dir phong lanh hoge sira chita. O day vin cin chd ¥ 1ac dong cha dp suit va
nhigt do. Khi nglmg 16 sur o6, d€ gidm bt tac hai, 15 phai ngimg nhanh nhat nen
phu tai cha 10 giam dot ngét, khé chil dong didu chinh moi mdi quan h¢ phitc rap,
khé triiph khoi nhimg hu hai nhat dinh. Con khi ngtmg 10 binh thudmg, thi trude hét
phii ¢t viée cung cdp nhicn lidu. Vi 10 d6t than cong vige phién phitc hon. Né&u 1o
than phun, ditng 10 khong lau, thi ngimg ¢ap than, chd hét than va bt than trong
mdy ¢ip than v mdy cdp bot thi dimg van hinh. Khi khong con bot than trong
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may nghién, ong din hot v vdi phun than thi dimg mdy nghién, may cap bot va
quat gié ¢dp mot, néu dimg 10 dai npay, phai dung hé&t bot than i mdi dimg d¢
phong kha nang tr dot chdy cha bot than. Sau khi ngung cip than, thi ¢é the ngimg
quat 216 nhung phai chay quat khéi them khoing § pluit d¢ thai hét nhimg chat
chdy duyge, khong d€ luu lai & cc £6¢ ¢hél trinh né sau niy, nhit 1a khi nhom 10
lai,

bor vt 1o ghi xich, dimg c¢dip than vio phéu, giam ddn (Ge do ghi, eidm bat
cdp gi, khi phéu hél than thi cho dimg ghi xich d¢ tranh 10 mat ghi trong budng
Ira con nhi¢t dg cao. Tiép dén ngimg quat gio, nhimg vin con théng gid wr nhicn
dé chdy hét nhicn liéu trén ghi. Chd nhién licu chdy hét, lai cho xich chay d¢ thai
tro xi va tiép tue cho chay mot thid gian, ¢6 thé don khodng 1 gier d€ {am mat ghi.
Neu chi ngimng ngdn han du phong néng thi Khong cho ghi chay va cidp pié ma vin
21l 19p nhiéa ligu chdy am § trén ghi coi nhir (16 d€ ¢6 thé nhém {ira nhanh,

Sau khi cdit nhien licu ¢t dén phu tdi tht cling gidm din nude cip gir mi
nude binh thudng. Khi cit hodn roin phu tdi, trong budng iGa van cdn nhiét quan
tinh, vin c¢dn bac hoi, nén ¢ip nude hoi cao hon mite nude thudng mon it, lic do 4p
SUAL hot v ¢6 thé ca nhié¢t d hoi qua nhict cling ting thi cin thai hoi qoa van x3 b
qud nhigt r6i cdp théem nude, ¢6 the md c4 van xa can nhung khong duwoc dé 13 hai
ngudi qud nhanh, o6 thé phii kéo daj tir 30 = 50 plit.

Néu du phdng néng thi phai ¢ ngudi theo doj, gilt cho mite nude, 4p sudt vi
nhi¢l d¢ trong pham vi cho phép.

NEéu ngimg [0 d€ sira chita thi phai lam ngudi vai mat 16c dd thich hop, wy
theo hinh dang, kich thudc 16 hoi ké o4 fugng 1o va bao 6n; v loai hoi loai nhd va
vira cidn khodng 18 + 24 &0, 10 hoi loai 16n cdn khoing 36 + 48 gior tht dua nude
gidm den nhi¢t do 70 ~ 80°C va ¢6 the x4 hot ra ngoai.

6.4 MOT SO VAN BE VE SU DUNG LO HOI

Lo hoi 1a mot thigt bi fam vige dudi dp svdl va nhict d cao, nén phii chi
tuan theo nhitng quy dinh khoa hoc va chit che. Cic ti¢u chudn Viét nam 6004 =
6008 ban hanh nam 1995 da quy dinh ¢fc yéu cau k¥ thuat, an toan vé thiét k&, két
cilu, ché tao, ldp dat sir dung va slra chira cling cdc quy trinh van hanh phéj duoe
tuén tha nghiém khic. G day mudh ney mot vai diéu ¢6 tinh chdt nguyen tic vé sir
dung noi hoi nhur van dé bao vé bé mat truyen nhigt, vin dé bio vé moj trudng vi
vin dé ing dung mdy vi tinh trong cong nghé 10 hoi,
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6.4.1 Van dé bao vé bé mat truyén nhiét

Cide bé mat truyén nhiét 1a nhitng bo phin c¢hinh, quyét dinh tinh kinh & Ky
thudt v an todn cia 1o hoi, nén phii duge quan tam biw v¢, chi yéu 1a chong dn
mon, mii mon vi bdm bin ¢dc bé mit truyén nhiét vé phia kKhoi cing nhur phia
T,

1. Chong dn mon hod hoe va dién hod

B& mit truyén nhidt 1Ep xitic vGi nhidu chilt ¢4 tée dung hod hoe vai kim loal O
cdc nhi¢t do khde nhau nhu 6Xy trong nude vi kKhong khi, ¢6 thé oxy hoa, hoi nudce
& mot nhiét do nao d6 s 1hé an mon sl nude 10 1a mot dung dich ¢4 tinh chit
acid hoge kidm ciing ¢6 thé dn mdn hoae 1am bd kim loai. Khi dot nhién licu ¢
nhicu leu huynh thi phLii hét site than trong, vi khi chidy sinh ra SO, Iyl Jam 1ang
nhi¢t do dong suong clia khdi, o thianh acid H,S0, an mon Kim logi. Mot low an
mon khidc 12 xi 1éng cia loai nhién 1i¢u ¢6 nhidu luu huynh va tong tre co nhidu
vanadi, nhi¢u oxyt va chiorua kicm (K.O, Na,0, KCI, NaCl). Nger ta cho rang

vanadi oxyl V,05 ¢6 nhiét dd néng chidy tuong déi thip, khodng 675"°C nhung cdn
¢ thé gidm dén 550 + 580"C ndu cling ¢6 Na.SO, vi K,SO, dirge tao thanh bot sir
k&t hop gitta K0, Nay() véi SO; Khi chdy luu huynh. Thi nghi¢m cho thdy, khi
V.0, bam 1&én bé mil 6 nhict do ién S50°C trong 2000 gio ed thé dn mon bé mit
sau khodng 1 swn, mat khic mudi sullat phic hgp cta K, Na va Fe [(K,
Na),Fe(SO,))| cling 1am cho bé mit truyén nhiét bi dn mon tit nhanh. C6 rdl nhiéu
bi¢n phép chdng an mdn. CG6 thé khir bét nhing chat ¢d hai trude khi dua vao 10
hut, thi du khr khi O, khit bét d0 acid hode do kiém (rong nude cip, khir luu
huynh trong nhica li¢u, vov... C6 the ding nhitng bi¢n phip d¢ giam bt nhimg chat
¢O hai hinh thanh, thi du ner dot vai he s6 khong khi thira nho, giam duge m\y tr
do, lugng SO, tao thanh s& gidm, did ¢6 thue nghitm thiy rang khi ddl ddu o S,
ndu gidm he s3 khong khi thita tir 1,2 xudng 1,05 thi hiam lugng SO5 gidm khoang
55%, nhi¢t do dong suong gidm duge 25 + 30°C.

Nl_m‘fi ta ciing di (hem vao nhién Ligu hodc dudng khéi nhitng chit phy gia daé
lam gifm bt ohitng chit xde tdc, 1am tang nhimg chat kim him dn mon ohu cho
Ca0 vio nhién liéu, NH;, v.v... vio dudng khéi. Mot bicn phdp cling duge ding
nhiéu la trdnh khong cho nhiét d(’) bé mat truyén nhidt dat d&n gid i ¢ tde dung
an mon manh, thi du nhu khong dé nhi¢t do khai thal gidm qué thap, lam tang
nhiét do b¢ mat nhu thém bo siy khong khi tir ngu(’)n nhict ngodi hodc tai win
hoian khéi, v.v... Ngudi la umg khong dé nhi¢t do dian Ong 1én qué cao, trén 350°C
1a khong nén vi khong thé cao dén 550°C, trédnh an mon nhiét do cao. Nguii ta
cling chon vat licu thich hgp nhu ding gang thay thep ¢ pham vi nhiét d¢ lh.lp hode
cuo, di thir nghigm dung bi¢n phdp trang men mot 56 bé mdl, v.v. C‘un;: cin ¢hi ¥
1A bé mdt truyén nhi¢t khong chi bi an mon khi vin hinh mi ¢dn ca khs nghi vi
ciing khong kém phin nguy hiém.
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2. Chong mai mon

B¢ mat (ruyén nhi¢t thudng ciing bl mii mon, chi y&u 14 do o xi bay theo
khoi, nhit 1a khi dot than phun hode dot tang 1dng nhi¢t do thip thii tro. Thi
nghié¢m di cho thily ¢ bé mit truyén nhiét trong 16 hot ting 1ong di bi mdi mon
17 0,8 = 1w chi trong 100 ngdly van hinh. Mite d¢ mai mon phu thude vio ndng
do, dac tinh cha tro va nhilt 1a e do cla dong khéi. Thudmg bi mai mon nhicu O
nhimg diy dng phia tnude, véi dng bi khéi ¢t ngang, bi mii mon vhanh nhit & goc
1fr 30 + 50", nhimg diy &ng phia ngodi vong hrgn cong cfia dudmg khoi, doi v
dong khai chiy doc dng thi & doan géan miéng vao, vov...

C6 nhicu bign phdp chéng mai mon. Tride hét Li chon 16¢ d§ dong khoi thich
hop, vi 10e d§ cao thi mdi mon nhiéu, 10 lye 10n nhung hé s6 tod nhigt 1on c6 1o
cho truyén nhiér, cdo tde do thip thi nguge L, L ¢on Lim cho (o bui dé dong lai
tren dudmg 6ng din. CG6 thé tham Khao mot vii sd licu kinh nghi¢m, thi dy véi bo
ham nude hing gang chon khodng 3 + 5 /s, bing thép 8 + 11 s/, bd sdy khong
Khi chon 9 + 15 mfs, bd qua nhiél thép thuemg 10 = [4 mfy, ding thép hop kim co
thé chon dén 15 + 20 s, v.v... Ngudi ta cling diing nhitng thanh thép che chin &
nhimg noi dé bi mdi mon. Khi thiél k& cing cian tinh dén vige thay the stra chita
thudn ti¢én nhitng bo phan bi hdng do mai mon... tan dung 14ch ra v ¢6 the thu héi
(ro bui & nhitng noi dong khoi thay doi dot ngdt chicu hwdng hoide Giét dign.

3. Ching bam bdn bé mat truyén nhiét

Trong qué trinh vin hanh bé mat truyén nhict khong 1the khong bi bdm bin, cd
¢ phia khéi 1dn phia nude. Bdm ban & hai phia déu ¢6 chung tac hai [2 [im ting
nhiét irdy, lam gidm hidu sudt vd nang sudt, con ¢4 dnh hedng dén tudn hodn we
nhi¢n, riéng bam bdn phia nudc cdn fam ting nhigt 4o, ¢6 thé tao nén bich dung, hu
hong cdc bd mat truyén nhidt. Lam ban vé phia nwde, chil yfu 12 do chit hegng
nudc. CO ging gidm loai ¢du edn cing ¢d hé s8 din nhiét thip, lam cho cau ¢in
Iing lai dudi dang bln x4 ra ngodi, nfu khong xd hét thi ¢d the dong lai dudi dang
ciu (hit cdp, xdp, d& lam sach. Khi da ¢6 cdu thi phit dé ding lam sach, ¢ the
bing cu Khi hotic hod chidt nhu di ndi trong phan chat luong nudce.

Vi phia khéi, ¢4 thé bam xi vd déng tro bul. XI bam chic hon, bua ddu L do
tro trong budng lira ¢6 nhiét d§ cao, ndng chdy va bde hoi, hoi clla xi 1ong gdp be
mil dian Ong nude ¢ nhiét do thip s& ngung w161 dong dic, tao thinh mdt 1Gp
mang 1dt chic, khi da bam xi, mal ngodi ¢6 nhi¢t do cao ¢d the  dung Jéo hode
16ng cang d€ bam theém. (3 ving nhi¢t do thip tro hodc A done e ¢6 (hé dong lai
g cde chd e toe do dong thiip.

B chong hien tuong bdm xi, ngudi ta ¢d the khong c¢hd nhiét do khong cho xi
chiy Ib6ng, trong budng Ira d6t than phun nhi¢t (¢ khéi ra khoi budng lira thudng
khong qua 1050°C, trong budng Ira ot (dng long thil tro, nhi¢t do khong qud
850°C. D& tranh hién tuong bam tro, thudne khong dé t6¢ do dong khoi giam
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xudng qui thip. Khi di ¢é bam tro hoae bém xi qud pham vi cho phép thi phit fam
sich. C6 the 1am sach theo cde nguyén tic nhu dung dong ning cua ddong hot, ddong
kKhong khi holdc dong nude, ding dic tinh co dan nhiét hoac ding hre oo hoc.
Ngudi ta c6 thé ding nude ¢6 4p sudl khoing 3 + 5 bar phun vio 18p xi ndng, bi co
Jiin Aot ngdt, k1 $& bi 1ol ra. Ngudi ta ciing dimg khong khi nén, 4p sudl khodng 6
bar di ¢6 1he (hoi nhung higu qua kém, chi o6 hicu qud 13 1t khi dp sudt 1én dén
25 + 30 bar. Hoi nude duge dung nhiéu hon cd, khi diang hoi co ap sudl khodng 25
+ 30 bar thi 10¢ dO hot ¢6 the 1én tdi 1000 mfs va hi¢u qua ridt cao. Nhuge dicm
chung ctia loai niy 1a pham vi hoat dong wong doi nhd, cén dat nhiéw thict bi.

Vé phuong phip-cu hoe, ngudi ta o6 thd dimg lue roi e do ctia nhitng hon bi
ning khoang 0,5 kg, dudng kinh 2 + 5 pon lam sach tro bui bam trong dng thing
dimg nhur trong bo sily khong khi. Ngudi (a cdn ding phuong phéip dao dong, sinh
ra lye quan tinh cha i9p tro thdng lyc lien K& gitta ching v nhau va vai (thanh
oOng, nhit 1 khi 6ng dat ddéng nhy trong by qui nhidt. Npudi ta da ding mdy dao
dong dign e hoge dign tir, td¢ dong [én Ong dao dong ¢6 tdn 6 khoidng 50 Hz, ute
3000 lin trong 1 pluit v6i bién do khodng 0,3 + 0,4 s ¢& lam sach tro xi bdm tr¢n
b qua nhidi.

6.4.2 Van dé bao vé mai trudng

Viin d¢ moi truong dang duge mei noi moi nganh quan 1am, trong 1O hai ciing
vily, & diy cin chil ¥ méy vin dé chinh 1 gidgm bt tro bui, cde chat khi thai ¢o hai
d61 vai con ngudi va ting khil quyén ciing nhu tiéng on.

Mt nude ciing edin quy dinh mie do cho phép cha khi thai, thi dy nhu néng
dd bui & cie nude bing 50 mg/ar'te, ndng do SO, & cde nude Chau Au bang 400,
My bing 585 myglni'te, ndng do NO, & Dic 400 mgin'tc, & Phap 650 mg/ni'tc,
V.V...

1. Bo kit bui

Khi sin pham chdy ra khoi budng lita bao gicy cling mang theo mt lugng tro
bui hode hat nhién li¢u chua chiy hét, nhiéu hay {1 wy thude vao lai nhién li¢u,
cich ddt cling nhur dac diém cta 19 hoi, nhi¢u hon ¢d 12 10 boi d6t tdng 1dng thii tro
nhi¢t do thap, réi dén 16 dot than phun thai xi kho, v.v... Tro bui thai ra ¢6 inh
hudng xdu d6i véi cong nhan van hanh, véi cu dan, ciy coi & viing Xung quanh,
dén chit lugng nhu luong thue, thye phim, gifly, dét, v.v... clia che xi nghiép lan
cin, do vay ¢dn tim bi¢n phdp gidm tro bui dén miv 16i thidu. CS thé ding c4ch
thai xi long trong 1 phun bt than d& gidm ty 1¢ tro bay xudng con khoang 10 +
15%, ¢6 the ding gi6 cip hai d¢ d& ngon lira xudng, kéo dii dutmg di cia khéi
nhit la khi ¢ip nhién ligu bing may hét co khi hoidc khi nén, v.v... nhung 1thuong
ding hon i 12 bo khir bui va 6ng khéi ¢6 di chicu cao. Nguyén tic chung cia bo
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khir bui 13 t4ch cdc hat chat rin ra khoi dong khéi, ling vao mot nai nio dé o thii
ra ngoii hode dua vé bubng lra d& tiép tye d6t Kict. Lye tdch tro byj thudng dung 1a
luc quan tinh, lye ly tam, trong Iue hode lue dign, v.v...

G diy gisi thiéu gua vé bg Khir bui kidu xody (xyclon), dang k&t hgp lue ly
tam, Iue quén tinh véi trong lue d€ tich tro bui ra cho roi xudng ddy, cé thé x4 licn
tuc hay dinh k¥ (hinh 6-3). C6 b khir bui don ¢6 bo khir bui ghép, ¢d loai kho 6
foai udt, nhung nguyén 1§ ¢o bin khong khic nhau nhiéu. Che dong ¢6 bui di vao
hop ngodi theo chiu iép tuyn vai 1We do khd cao, Khaodng 20 mifs o1 di ra theo
ong nho 16ng phia uén, nhd luc qudn tinh, lyc ly tam vi trong lige, nhimg hat uo
bui du 16n ling xudng theo toe do @ ¢d thé tinh theo cong thite:

L 2Py Py 0"

o=—d° S, mifs (6-15)
18 av R

trong dé:
d - dudmg kinh trung binh cta hat wo bu, s py, Py - khoi Iugng iéng cua tro

vi ctia khis v - dO nthét; g 13 gia 18¢ trong trudng; © - 10¢ do tEp tuyen cua hat, mis;
R - bdn kinh trung binh cua vong xody, m.

KAdr sach ra

Ta thdy hat ¢é kich thude cung
nhu khéi lugng réng cing 16n d0
nhét cang nhod, thi tGc do lang cing

Ién. Cha ¥ 12 (0c do lang ty 18 vdi 10c shaiea [k
do 1iép tuyén binh phuong, nén khi bui ]
10 hoi van hinh vdi phuy tai thdp thi

higu qua bo khi bui cang gidm, mat
khdc 16c dO ling giam khi ban kinh
vong xody 16n, vi vty diing bo khu
bui dom., ¢6 ban kinh R 16n higu qui
kém hon bo khit bui ghép gdém nhicu
xyclon nho ghép lai, Clng tir cong
thite (6 -15) ta thiy nhimg loyi nhicn
li¢u nhe nhu bd mia kho khir sach
hon va ciing khé khir hét nhifng hat
¢6 kich thude ¢ rdt nhd nhu mo
hdng, v.v... , do vay phai ding ong
khoi ¢o db chiéu cao dé phin tdn ra
pham vi 1ong hun, holic diing bo Khu
bui bing dién ¢6 thé tdch dug
nhitng hat ¢ kich thudc nho hon
nhiéu, hicu suflt cling ral cac.

Hinh 6-3. B3 khi bui kidu xoay.
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2. Gidm bot khi doc hai

Chil yéu 1 gidm cdc oxyt NO, va SO,.

. Gieinnt SO,

C5 (hé 1ién hanh (rude, trong va san khi dél. Trude khi dot ¢6 thé kha luu

huynh biang phuong phédp thuy luc hode sinh vat, ndi chung gid thinh cao ma cling
chi ed the khir duge khodng 50 khi diing thuy lyc.

Trong khi dot, ngudi ta ¢6 the dua dd voi true tiép vio budng ra, bi nhiét
phan theo phin tng:

CaCO, = CaQ + CO, (6-164)
CaQ) i&p xlc véi SO, trong khai, s€ ¢ phin (ng:
Ca(y +50, + 1720, = CaSQ, (6-16b)

Kinh nghi¢m cho thdy, phan (ng i¢n hioh 106 nhit trong pham vi nhi¢t do
R20 = §50°C, nhict do cang cao hi¢u qui ciang gidm, khoang 1200°C gidm 13 18,
ngudi fa cho riing Iic dé CaO bi dinh k&, 1am mit 16 xop, SO, khé tidp xdc vdi
Ca(), hon nita dén khoang 1350°C thi CaSO, 1ai bi phan huy ted lai thinh SO.. Do
viy phuong phdp ndy ril ¢é hicu gui véi 10 hoi dot tang 61 thal ro ¢o nhiét do
budng 1ira khodng 850°C; néu ¢6 tdi tuin hoin, thoi gian dd voi lvu Lal trong budng
lira dai nén hi¢u qua cang cao, cd thé dat 90% trong khi & budng lira than phun
thong thudmg chi ¢6 thé dat khodng 50%. Phuang phdp khir SO, trong khi dot don
giin, 1¢ 1ién, d3 duge dang nhidu. Phuong phip khi sau khi dot cing dd trong ddi
thinh thue, cho thém vio shitng chil hip thu heic cho khoi di qua cde chil hip thu
SO, cfing cho hicu qui cao, nhung kha dit tién, o 1hé bing kKhodng 30% tidn ché
lao ldp dat 1o hai. Cdn ¢b phuong phép phun thém nude thanh nhimg hat nhd
khoing 50 ze7 vio budng hoat hod dat giita bo sy khong khi va b khir bui. O day
¢ philn ting:

CaO + H,0 = Ca(OH), (0-174)

Caf{OH), + SO, = CaSO; + H,0O (6-17b)

Nhoy phin (ng hoat hod di 1am tang bé mit tiép xde, hon nita di dé nghi
nghién vo1 thinh bot ¢d khodng 80% hat kich thudce duGi 25 gan, nhung cén luu ¥

1 phun nude nhumg phai dim bdo nhiét do khéi thii cao hon nhi¢t do dong suong
trén 1OOC

b Gieim NO,

Giam NO,, tén chung cGa NO, NO, doi khi ca N,O cling 1a mot nhiém vu
guan trong. NO, duge tao thanh 1ir nito trong khong khf theo phan ing nhigt va
phin (g e thdi cling nhw tir thanh phan nitg trong nhién li¢u. Bién phip gdém hai
nhom: xit Iy trong qué uinh chdy Iy sau khi {3 hinh thanh, trude mit
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quan 1am nhicu vé bi¢n phép xir 15 trong khi dat, con phuong phdp xir 1y sau khi
dot con qud ton kém.

Co ché hinh thanh NO, nhi¢t ¢6 thé bifu thi bing cic phdn ting:

N,+O=NO+N (6-182)
N+QO,=NO+0 (6-18b)
N+OH=NO+H (6-18¢)

Thue nghicm cho thdy dudi 1500°C, NGO, nhi¢t hinh thanh ra it nhung (rén
1500°C, et tang 100°C thi t6e dé phin tng ting 6 + 7 1an, Cu ché hinh thanh NO,
tife thdi o6 (hé 1y gidi nhwr sau: khi cde khi clorua hydro trong chat boe cla nhicn
l1i¢u bi nhi¢t phin thanh géc CH ty do, £4p nit trong khong khi tao thinh HCN v
N roi phin Umg v&i 6xy 14l nhanh, chi trong khodng 60 sas, tao thanh NO,. Thuc
nghiém cling cho thdy, dudt 1500°C, thanh phén NQO, tikc thdi ciing rit nhd. Co ché
hinh thinh NO, nhién li¢u c¢6 thé 1a do thanh phiin nitg trong nhién ligu bi dxy hod
tao thanh. Nita trong nhién liéu thudng bi nhigt phan thanh N, CN, HCN, & khodng
600 + 800°C, nén trong budng Iira dé dang bi oxy hod, 1a thinh phin chu yéu,
chiém khoing 60 ~ 80% tdng NO,. Thue nghi¢m cho thily NO, nhién licu it phu
thudc vao nhi¢t do ma chd yéu 1a he s6 khong khi thira. Két qua nghién ciu cho
thily, khi ddt nhicn liéu c6 0,1% Nitg, néu 1oin bd chuyén thanh NO, thi néng do
trong khdi ¢6 the dén 130 ppan, nhumng trong khi dét thire € trong 10 than phun chi
hinh thinh khoing 20 + 25%, néu h¢ s6 khong khi thira giam dén 0,7 thi hau nhu
khong tao thanh NO, nira.

Dua theo cde cdch gidi thich treén, ta ¢é thé tim bi¢n phip gidm NO, thco mat
$O nguyén thc sau:

- Giim bét h¢ s khong khi thira v giam néng d¢ khi oxy.

- Gidm bdt nhigt do chdy trong budng Itra.

- Riit ngiin thai gian khdéi luw lal treng pham vi nhiét do cao.

- Diing thi&t bi dot {t SO,.

Tuy nhi¢n trong cdc nguyén tic lam gidm NO, thi c6 nhimg nguyén tic ddéng
thoi lam gidm hiéu qud clia qué trinh chdy nhién liéu, nén cdn can nhic ky cing,
chon phuung én thod ddng. Trong k¥ thuat hi¢n nay thudng ding bién phap sau:
phuong phdp 1di twan hodn khéi, phuong phép dat phan c¢ép v phuong phép dung
v(i phun giam NQO,.

Phuong phép téi tudn hoan khoi [a phuong phip duge sir dung nhiéu hi¢n nay,
ta diing quat (di tudn hodn hat khéi trude bo sdy khong khi dua vio budng hén hop
v(i khong khi 161 dua vio budng 1ira, nhu vay vira dat muc dich gidm nhiét do vira
gim nong do oxy, nén hitu qua tuong di t5t, v6i he s t4i tuin hoan khoing 15
+20%, lugng NO, trong 10 than phun giam duve khoang 25%. Nhung khi chon he
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50 t4i win hoan khong hop 1y thi qud tinh chdy khong on dinh, nén thudng chon
khoing 10+ 20%.

Phuong phdp dot phan cdp diu tién ding & M§ vao nhimg niim 50 va van cin
duge dung rong i ¢E gidm bot NQO, trong cde budng 1ra dot than phun. Ban ddu
cho dot vai he s khong khi thira bing khoing 0,8 goi 1i "dot nhién licu gisu” G
cdp mot, sau d6 dén giai doan A6t cap hai h¢ s& khong khi thira IGn hon | de cuny
cip di khong khi cho qué trinh chdy mi giam duge NO; tao thinh khoing 5077
Can lea ¥ 13 khi "dét nhicn licu gidu” thicu Oxy oo thé tao (thinh Mol trudng hodn
nguyén, tam gidm nhi¢t do nong chdy cla tro giy nén bam xi.

Ciing dua rén nguyén tic trén, ngudi ta da thict ke voi phun piim NO,. Voi
phun SM c¢ha Dire ding gid cp mot v cdp hai chinh dat he s0 khang Khi thira
khodng 0,8 + 0,9, ba tf thém migng gié ¢ip har phu dé cip db gid, ndng do NO
trong khai khoing 400 = 650 mg/nd'te. Mot loai vdi khéc clia hiing B & W cia My
ding voi phun ¢é gié cdp mot chiém 15 + 20%, gid cdp hui chinh 35 ~ 45%, con
lai do pi6 ¢ap hai phu, di gidm nhi¢t d¢ & cdch voi phun 1,2 e ir 1600°C xudng
con 1400°C, giam duge khodng 16% NO,, déng thoi trdnh duge dong xi. VoI phun
PM ctia Nhat kél hop ¢ 6t phin cdp voi nhicn li¢u gidw, nghto va1d tudn hoian
khoi, nong 4o NO, thai ra dat 100 = 200 ppai.

3. Gidm liéng on

Ciing ¢dn quy dinh mie do cho phép cia tiéng 6n d6i vOi cu dan xung quanh,
th du & Phdp quy dinh phia trong nha cia cur dan xung quanh, mic cuimg dd am
khong qud 35 ¢B vio ban ngay va 30 B vio ban dém. Ta bidt mite cudng do am
duge tinh theo:

1 \
L=101g—, dB (6-19)
(t
trong do:
[ -cudmg do am, e 13 nang lugng duge song am truyén di trong mdt don vi
(hir gian qua mot don vi dién tich dat vadng gde vai phuong truyén am, Winr';
[, - mdtc cudng do am nhd nhit md tai co the nge duge & 1in 6 am chuin 1a
1000 1z,
Tai con ngudi ¢6 th hoat dong duve tir pham vi neudng nghe 0 dB dén
neuong dau 130 ¢B.
Neudi 1a ¢o thé do bing may do ti€ng 6n (sondmet), ¥i séng am truyén dao
dong eu hoe ¢6 tdn 88 tir 16 + 20000 £z (¢6 sdch cho L & 40 + 15000 Hz) trong
cie moi rudmg khi, 10ng, réin nhung khong truycn duge trong chin khong.
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Trome nhil 10 <6 thé ¢d tidng dn trong qud trinh chdy ctia nhién 1igu, gua tinh
van hinh via quat gid, quat khéi, bom nude, ticng nude chdy, cde hién tugng do
thuy kich, do din né dii vé nhiét, v.v...

C6 nhicu cdch giam IiCn;: on, trude hét 1 doi vai cde thidl by chuyén dong,
phdi can chioh can bing d¢ gay ra mng 6n nhd nhit, sae d6 [a han cbé su lan
truyén tiéng 6n ra xung quanh. BE gidm tiéng 6n truyén trong Khong khi, thudng,
phii cd tuong chiln theo nguyén tic, uru“ng cing ning thi su truyén dm cang yéu,
nhung khi tudmg ning qud 500 + 600 kelne thi ¢6 thé 1am wong hal 1Gp. Cling can
han ¢hé sy truyén am trong vat rén, bing cich thuimg diing 1a noi hing nhitng vit
ficu mém, dé dan hdi d€ gidm 16¢ do truyén am, vi fu bict (3e do truyén m trong
khomg khi 20°C 12 343 s, con trong thép cécbon dén 6100 si/s, trong cac su hing
1479 iy,

6.5 SO QUA VE TINH HINH PHAT TRIEN CONG NGHE LO HOI

6.5.1 Bang luc thac ddy cong nghé 1o hdi phat trién

Dong hue hoi nude bit didu duge st dung cho dén nay di g {_nm hai thé ky, né da
dang v s& con dong vai trd hét site 1o 10n trong si phal tricén cla xa hoi, con ngudi.
Ben canh 10 hoi dimg phién ligu hitu co nhir than, diu, kKhi dét, vov... da ¢O thém 1o
hot dong nang lugng nguya,n t, duni_ bitc xa mat troi, dung dia nhut v.v... Tdt e
céic dung 10 hoi d6, ké cd 10 hoi ¢6 dién dung nhién licu hitu ca dang duge nghitn
ciru, cii tién dé phit hop voi nhu cdu nang fugng nmy cling ting mi ngudn du (it
nhi¢n li¢u thi ¢6 han, khai théc ngay cang kho, gid ca ngdy cang tang, hon nia mic
do anh hudng dén moi trudng, khi quycn cling ngdy cang lon. Mt khdc sir phat
(ricn cua cdc khoa hge vi cong ngh¢ khéc cling yéu cdu va o dicu kién cho cong
nghe 10 hui ¢6 the pht trién duce.

6.5.2 Mot vai xu th& phat trién 16 hoi hién nay
(3 day chi néu 1en ddi vdi loai 10 hoi dot nhicn Ligu hitu co.

1. Thod man nhu cdu vé ndng sudt va thong sé hot voi hiéu qud kinh t€ cao
it

Cong ngh¢ 10 hoi nhim phuc vu hai nhu cau 6o 14 wp nhicl vii cung cap dong
iuc d¢ chuy¢n nhiét nang thanh cJ n‘mg, dién nang; ¢d hai déu o géng dal higu
qui kinh & cao nhét, trude hél 1a gmm chi phi ¢y (v nhu gidm khéi lugng va gia
(hinh kim loai, chon cong nghé ré tién va sau Id ning cao hi¢u sudt, giam tiéu hao
nhién Lidu vi chi phi vin hnh,
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Vi 16 hoi cp nhiét, nang sufit va thong s& hoi tuy thudge vao yéu ciu cua hg
sir dung, khong nhill thi¢t phai chon thong s6 ¢ao, nang sudt 1on. Dol véi 1o hai
dong e thi viée nang cao nang sudt va thong sG hoi dén mot mie hgp 1y, ¢6 1hé
dat hicu qua kinh (€ cao, nén xu the chung 1a nang cao nang sudt va thong sO hoi.
(3 M¥ tir 1953 di dung 10 hoi cho (6 méiy 125 MW, niing sudt khodng 500 T/h,
thong s& dp suil 310 bar, nhi¢t do 621/566/538°C, nam 1960 thir dung 10 hai voi
thong s6 345 bar, 649/566/566°C nhumg van hanh gip nhidu khé khan, phii gidm
xudne, hién nay ding phd bién 241 bar, 538/338°C. (3 Nhal tir 1967 ding nhicu 1o
hoi vai thong sG 241 har, 538/538"C buic 538/552/566°C. O Nga nam 1963 bit
ddu dung cho té may 300 MW vdi 10 hoi 1000 T'ih, 250 bar, 545/545"C, nam 1971
ding 10 hoi 2650 /A, 545/545°C cho 16 may 800 MW.

() Trung Qude, tif ndm 1957 dd ty thict k& ché wo 10 hoi 230 171, thong sO
trung binh cho 16 may S0 MW, hi¢n nay da thict kK€ chd tao 1o hai 1000 + 2000 F/h
thong s3 250 bar, 541/569°C, khong k& khodng 40 van 10 hoi cong suit nhd, trung
binh, vdi muc dich ¢ap nhiét. ¢ nude ta mGi e mot vai noi st dung 10 hai khoang
500 17k dp sufi khodng 100 bar, phigt do S10°C nhung cing déu 1a nhap khiu,
trong nude chi mdi thiél k€ ché tao duge 1o hoi duéi 20 17k, thong 50 thip. Vai
di¢u kicn hién nay cin va c6 thé nghién ciu thi¢t k& ché tao (&1 ca cde loai 1O hai
cdp nhi¢t cling nhu 10 hoi dong lye v6i thong O trung binh.

2. Hoan thién qud trinh chdy

Qud trinh ¢hdy ¢6 dnh hudng rdt 16n dén didu kicn kinh t&, ky thudt, an toan
v vé sinh moi trudng, nhit 12 461 voi loai nhien Ligu ¢6 nhiéu nhit & nudce ta la
antraxit.

Vi 16 hoi dong lye, cong suft 16n thi ding ddt phun I chi yCu tuy hidu suilt
khd cao, nhung né ¢é 1dc dong xdu dén moi trudng, nén vin phii dugc nghitn ciu
gifi quyCl. Vai ba chuc ndm lai day, ngudi ta dd vi dang nghién cdu céch dat tang
léng, nhit 1a dat tdng 1ong ¢6 14 tufin hoan dat khé ¢a hi¢u suflt nhiét va giam cdc
chat khi ¢6 hai nhu SO,, NO, mdt cach dang k&, nlumg cho dén nay chi mdi 6
hiéu qud vdi 10 hoi trong céc 16 mdy dugi 200 MW, nhidu nude dang tich cue
nghi¢n cttu, & Trung Qudc di ¢6 khong it thanh qui vé cdch dat nay, ké ca véi 1o
hui cdp nhict. O nude ta, 1 hoi cip nhi¢t khd nhidu, phin 16n dét theo 1ang, ciing
cin v o6 thé nghién ctu cdi ticn d& dot ¢o higu qua hon. () My nam 1981 cling
7 ¢6 bing sang ché vé& loai ghi thoi gié npang 6 {h¢ nghicn ciru dp dung duge.

3. Sit dung két hop

C6 nhidu céch sir dung k&t hgp nhu k& hyp cdp nhiét vOi dong lue. Dong 16
hoi nang sudt 16n thong s cao 4¢ san xudt cu ning, di¢n nang, dung hui trich hode
hoi thai dé cdp nhigl s& nang cao duge hitu quii kinh 1€, ¢6 thé gt kiem duge
khodng 30 + 40% nhién ligu so v0i san xudt dicn vi nhiét riéng biét.
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MGt dung K& hop did duge sir dung vis dung ticp tue nghién cttu 1 diing ¢l
trinh hén hop khi - hoi. Néu diing 16 10 may hoi thong, s6 242 bar, chi dat hucu sudl
nhi¢t cao nhit khodng 38,8% ma van hiinh, bio quin stra chita khd khé khan, trong
Khi dung tua bin khi nhi¢t d¢ vio 1100 + 1260°C 1dy khéi thii chay 15 hoi 4p sudt
kKhoidng 86 + 120 bar thi higu sudt cd thé 1én dén 45 + 52%, nhung ngudn nhién
licu 1ong vikhi can didn va dit nén dd thict ké h¢ thdng tua bin Khi chay bitng than.

Bi ¢6 nhi¢u thir nghi¢m, trude hét 1a chu tinh khi hod  lien hop cla M§
1GCC (Integrated Gasification Combined Cycle Power Station). Trude hét dua than
nhil ttong vt mdt it Oxy vio binh khi hod thai xi 16ng, dem khf than di loc bui, khir
lru huynh roi dua vio chay tua bin khi, khi thdi chay 10 haoi ¢dp cho tua bin hoi
ctng phit dign. Phdi 10n nhi¢u ning lugng, nén hi¢u suft dat khodng 33%, nhing
khr huu huynh dén 99% va thu duge Tuu huynh nguyen chift <6 thé 1am nguyen licu
cong nghi¢p. N€u thay binh khi ho4 than nhii tuong bing bot than véi k§ thuat khir
bui v e huynh & nhidt d¢ cao, dua nhiét do vie (ua bin khi 1en dén 1300°C dong
thost ditng hot trén (61 han ¢6 qua nhiét (rung gian, h¢ thdng IGCC ¢6 thé ning hiéu
sudit 1en dén 42 + 44%. Tuy nhi¢n ¢dn nhicu cong ngh¢ v thicét bi phic tap, dit
licn, du ki¢n ¢6 1hé thuong mai hod vio nam 2000,

Nhimg nam gin day, ngu’m ta k€L hop budng dot ting 1ong cao dp vdi tua bis
khi, da bude diu ¢6 thé dua ra sir dung, nhung vi nhiét do budng lita chi han ché tir
830 + 900"C nén tong hi¢u sudt mai dat khodng 40 + 42%. DE nang cao nhigt 3o
trong tua hin khi, ngudi ta diing budng ddt (dng 10ng cao dp dé dot phin cdc cha
binh luyén cdc theo k§ thuit tdng 1ong, ¢on phin chit bée 1l hinh luyén edc dua
dot thém d¢ nang nhigt do trong tua bin khi lén dén 1200 = 1300°C, do vay tong
hi¢u suit ca h¢ théng ¢6 thé 1én dcn 45 + 46%. Clng di ¢6 nghién ciu nhimg trung
tam vira cdp dién, vira ¢dp nhi¢t v ca khi dot, dy kién <6 thé dua vio sin xuat
khodng diu thé ky 21.

6.5.3 May tinh vdi céng nghé |1 hoi

Lo hoi [a trdi tim cla cde nhd médy nhidt dicn, 1a bo phan quan trong cia nhidu
nhd miy xi nghigp, ¢6 anh hudng quyét dinh vé mat kinh (&, ky thuat ciing nhy an
toan. Cong vite thiét ke, ché tao cling nhu vin hanh & hoi hét sde phic tap, ning
né, khé khin nén phii tan dun;__ cong nghé tin hoe dang phét trién nhanh chéng vi
dii tham nhip vio hiu hét cic nginh khoa hge v cong ngh¢. Can st dung mdy
tinh d¢ thu nlmp trao doi thong tin, dé tién hanh thict k&, ché tao, thir nghiém, do
dae v diéu khicn van hanh 15 hoi.

1. Ung dung mdy tinh vao cong viéc thiét ké

Khi thi€t k& hoan chinh mot hé thdng ¢dp nhigt, thudng phai thue hién cdc bii
tinh nhu:
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- Tinh nhiét thié by sinh hoi.

- Tinh thuy dong thict bj sinh hoi.

- Tinh ki dgng.

- Tinh sitc bén céc chi tiél ciia thist bi sinh hai va mang nhigt
- Tinh todn ché d6 nurde va chit lugmg ho,

= Tinh dong hoc vir thit bi sinh hoi.

- Tinh thuy lye cia mang nhiét.

- Tinh cdch nhigt va t3n that nhi¢t cua hg thong cip nhiét,

Tinh nhi¢t 13 bii tinh hét st quan trong, lam ¢o s cho ¢de bii tinh khic, not
dung coa né rat phong phd, bao tram hiy het cde ky thuat gap trong ngianh nhiét
nhir tinh vé chdy, vé truyén nhi¢t ¢ bire xa, d5i lu, din nhigt, v.v... Khong chi
khoi Tugng tinh todn nhiéu, phiic tup, mii ngolti nhiing cong thite chat che vé Iy
thuyct phii dung rat nhiéu so li¢u, cong thie, bing hicdu va dd thi xay dung trén co
s0 thure nghiém hoge ke hop thue nghiem vdi 1y thuyet, néu tinh bing tha ¢Ong 16n
riit nhi¢u thoi gian, ket qui kho chinh xde ma cing khé tinh duge nhidu phuong dn
dé so sdnh chon lya. Ciich day may thap Ky, bgudi ta da ding may tinh cho bii tinh

hidt, roi ddn ddn dén cde bai tinh Khac nhy thuy dong, khi dong, strc bén, v.v...
ncn cong vice tinh todn thiét k& di nhe nhang hon nhiéu, can kip thai ndm bit &
e (he theo kip cdc nude.

2. Ding mdy tinh dé diéu khién vin hanh 1o hoi

(3 nhidu nude da dang mdy tinh d¢ dicu khién van hanh 15 hoi, da gidm bdt
duge s3 ngudn van hanh, cudme do lao dong, dip tng kip thoi nhu cu cia ho sir
dung mot cich nhanh chdng, an odn, kinh &, ning cao dwrge hicéu sudt vi cé thé
UEL kiem duroe khodng tir 3 = 8% nhign lidu.

He thong mdy tinh didu khién van hinh 1o hat, ngoai 16 hei o -0y tinh ra con
cde thict bi phu nhu thiét bi ngoai vi v thict bi phu tro. i bi ngoai v lam
nhiém vu cdu nGi giga 10 hai va maéy tinh, né ¢6 hai chic nang cd bidn: chuyén céc
thong s& trang 1hai 10 hoi, tinh hinh viln hanh ciia cdc co ciu chdp hanh thanh tin
hi¢u ma may tinh ¢6 thé nhan biet duoe dé xir 1¥, 1hir hai 13 ti¢p thu fenh didu khidn
Wrmdy tinh, chuyén thinh tin hi¢u cho co cify chdp hinh di¢u khién 1o hot.

Tuy theo yéu ciu v mae do phét trién, da diing mot s phuong phip dicu
khicn Id hoi nhue sau:

Phuong phdp ddu tien 1a qua may tinh do dac, kiem tra xi ly céic thong tin dé
hi¢n thi, ghi chép hoiie canh bio vi ngudt van hanh vé cic thong 83 nhu dp sut,

nhi¢t do, mite nuwde, luu leong hoi, lugng oxy trong khoi, v.v... vd ¢6 thé tinh ra
hi¢u sudl nhi¢t ctia 10 hoi. Phuong phép 1iép theo I ding h¢ théng chi duo van

23



hanth, nghia 1 trén oo s cde ¢5 licu da phi & trén, may tinh ¢on tinh (04n va d¢

xudt phiromg dn 101 v dd pgudi vin hinh tham khio, lua chon,

Tien thém mot bude 1 ding he (hong pifm sdl khong ch& (SCC), nghia la
khong chi dé xudt phuong dn ma e li¢p qua he thing ditu khidn ty dong d¢ 10
heti Bum vice ¢ ché do 161w, thod min nhu cdu ho ticu dimg. Phuong phap th ar L
he thong didu khién trge UEp bing s&, nghia 1a ding mdy tinh thay cho h¢ thing W
dong di¢u khién, trye iép van hianh, Vi co s ding nhidu 1 hot, con dung phuong
phéap phan cip diéu khién, trong ht thong ¢6 mot miy didu khién trung vong, chi
huy cde may con dicu Khidn céc 16 hoi van hanh cho pht hop.

Ta ¢6 thé ding mdy tinh thay cho cie co ¢fiu vi cong ngh¢ van hanb, nhung
noi dung diéu khién vin khong thay dci, vin phai ¢6 he thong dicu chinh mic
nirde, he thong didu chinh luu lugng vi thang s6 hai cling nhu di¢u chinh qud trinh
chiy.
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Chicong VII

MANG NHIET

7.1 CAC HE THONG MANG NHIET

Trong cong nghi¢p ¢4 nhicu nganh ciin duge cung cdp nhict lugng dudi dang
hot nude. Ngoai ra nhiét con duge st dung (dudi dang hoi v nude ndng) cho céc
nhu ciiu vé sdy sudi, thong gié... Mang nhict 13 h¢ théng cdc dutmg Gng din (hat v
nude) 1 ngudn odp nhiét dén cde ho tidu thy nhiét bang cdch truc 1i&p hodc qua cic
thi€l bi trung gian.

Ngudn ciip nhi¢t 12 hoi duge trich ra tir cée wabin cap nhi¢t dat trong céc trung
tam nhi¢t di¢n, cling ¢6 the 13 10 hai cong nghigp. Hicn nay, ngodl ra cling con
dung khi thodt ctia tuabin khi dé c¢dp nhict.

Tuy theo chat mang nhigt cha mang nhi¢t ngudi ta chia ra: mang hai v mang
nude.

Mang nude lai chia ra: mang mot dudng Gng, mang hai duimg On (¢4 mang 3
dudng ong nhung it gap).

Mang mot dudng dng hop 1y nén ding khi khodng cdch gitte do 1o ticu thu va
nhd médy nhi¢t di¢n khd 16n.

Thudmg pho bicn 1a mang hai dutng dng, trong d6é mot dudmg (goi 1 dudmg
cdp) nude ndng s& td cAc ho tiéu thy, con dudmg thit hai (goi la dudng trd vé ) 1a
nude ngudi quay lid nha may.

Mung hoi ¢6 hai logi: loai khong ¢é mrde ngung tr& vé (mang mot dudmng Ong)
vl load ¢6 nude ngung trd vé (mang hai duimg ng).

Ciic kidu b 1rf mang nhigt ticu biéu duge v& & hinh 7-1. Bon gian nhit va van
diu e it nhit 1a kidu hudng tam (hinh 7-1a). Song nhuoe diédm 16n nhat cia né Ia
khi nhdnh ndo do6 bi sured thi tdt ¢d cde ho ticu thu ndi véi né sé bi ngimg cdp nhigt.
Vice noi dy phong gitta cde dudng Ong bing dudmg vong s& khic phuc mot phin
nhuge diém dy. Budng vdng ndy tuy chua bio dam duge cong sudl cuye dai do1 vdi
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mién ¢é nhdnh bi hong nhung co thé ¢p nhigt duge mot philn nhit dinh. Céc kicu
b trf vong (hinh 7-1 ¢) vi bo trf ban ¢ (hinh 7-1 ) s& khong ¢6 nhuge diém nhu
trén vi doan bi hong s& duge éch ra. Tuy ohicén von diu wr tang 1én va van hinh s¢
phite tap hon. (3 hé théng v3i hai ngudn nhigt, khi miic hudng tam theo hinh 7-1 b,
néu nguodn 1 nghi thi topg grai doun chuyén doan ndi il hai ngudn s& dim bio
vin hinh dy phong. Boan ndy trong trromg hop binh thudng sc ngit.

a) b)
A rﬁ;,%&

d)"\f\l‘ ‘/;L” Ran
=1 B
11’.[11'___“_.

21l

Hinh 7-1. BS tri mang nhiét:
a) Kidu huéng tam véi mot ngudn nhiét;
b) Kidu huéng tam vai hai ngudn nhiét va 3ng ndi.
¢) Kidu vong véi hai nguén chinh va hai nguén dy phong;
d) Kidu ban ¢d véi mét ngudn chinh va mét ngudn dy phong.

7.2 CACH NOI HO TIEU THY VOI MANG NHIET

Viée ndi ho ticu thu véi mang nhigt ¢b (hé hing cdch true 1Ep hode qua binh
trao déi nhict kidu bé mé, cu thé 1a theo cde nguyen ¢ sau:

A. N6i phu thuéc vé mat dp hee (néi fruc tiép)

1. Khong thay doi thong s& clia moi chilt mang nhidét (hinh 7-2).

2. Vi su thay déi thong s8 cua moi chilt mang nhiét.
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2) Vai vice ha (hip dp hee (bing van Lict Juwy (hinh 7-2a).

b) Vi vice giam nhi¢t dO (bing thict bi giam 6n hé mat hode phun vio , hinh
7.2¢ hoae biing kidu hdn hop dac bigt, hinh 7-2d).

¢) Vi sir thay ddi dp lue v nhigt 3o (nhiy Sjecto hon hap, hinh 7-2¢ hole nho
hom hon hop, hinh 7-21 g).

R. No6i doe lap vé mdt dp lue (qua binh tfrao doi nhiét kiéu bé mdt) (hinh 7-2
i, D)

Uu didm 16n nhit cha viée noi phy thuge v& mat ap e ctia hio (iéu thu 1a von
déu ter gidm di v Khir bo duge do chenh nhict do do ¢d (hict I trao JdSi nhidt piy
ra. Do dé mot mat gidm duge doi dp hoge ap lirc hasi trich, mat khiac gram duge 1on
thit nhist cla mung. Nherge didm cua ndi doc lap ndy 1 dp lue 10n hon trong cide
thi¢l bi clia ho tieu thy, de do ndng hon vir dit hon v philt tang cudng do hén. Kicu
néi nay ciing s¢ pap kho khan hon 48P vai viée bio dudng vi dicu Khidn. Viée noi
doc lap vé mat dp lue duge thige hién nho cde binh Lruo ddi nhict, Cac vu didm hoic
nhwrge dicm cOa nd lai 1a cde nhuge diém hodc uu diém cua vige ndi phy thude,

7.3 TiNH TOAN THUY LUC MANG NHIET

7.3.1 Nhiém vu tinh toén thuy luc

Tinh todn thuy lue 1a khaw rdt quan trong khi thidi k& mang nhiét, bao gdm:
a. Xdc dinh dudng kinh Sng dan;

b. Xidc dinh gidang ap;

¢. Xde dinh e dp O ce diem cla mang.

Nhimg két quit tinh todn thuy luc s¢ aidp cho vige gidl cdc bai lodn sau: x4c
dinh von ddu r, ticu hao kim loai ong; xde lap cde dudmg dic tinh cia bom tuan

hoin vi barm bd sung, s6 lugng bom; chon duae cde bo dicu chinh; xde dinh ché o
vin hanh.
bé 1inh todn thuy fue ta cin bICt trude so 6 mang nhict, Jia hinh, vi tri cta

mang v cdc phy il

7.3.2 Cac cdng thue chinh

el v@t chidt 16ng khong chiu ndén chuyén dong trong ong din ta ¢o phuong
trinh sau (vict cho 1 &g):



o7 s op. 8
Z]g+m—‘+R‘—=}’,33+m-+£~_+i (7-1)
2 p 2 p p

7, v 7, - chiCu cao hinh hoe clia ng dan & G&t dica 1 va 2 so v mil ngang, #i;
0y Vil 0, - 18e d6 chuyén dong cla chdt 1ong & 1ict dien 1 va 2, mifs;

Pe Vi Py - dp sudt cua chit 10ng & GE dicn 1 va 2, P

p - khoi lugng rigng cta chit 1dng, kg/nr':

g - giatde ri tr do = 9,81 m'/s:

-

) . e
5 dong nang cla 1 kg chat 1ong & tiét dién di cho;

3 - F) - * L e -
P ing nang cua 1 kg chit long 3 1ict dign dd cho, Jikg,
P
op o e . T T P
—— - 100 thiil th¢ ning clia 1 kg chat long do ma sat va trds Khang cuc bd teén doan
)
ong | -2, Hkg (%)
Trong tinh todn thuy lye mang nhiél ngusi (a con sir dung khii ni¢m cot dp
toan phin H,;:

®p o’
Hi=7+—+L =724+ —+H (7-2)
2 v 2z
o day: p - dp sudlt trong Gng din, Pu; LT cOl dp do &p, sy - trong lugng ricng
b
cia chit long, Niar'.
Khi tinh thudng bd qua dai lugng 2 Vi 06 nhod va it thay doi, do viy ta
g
thutmg 13y:
H\-_.=Z+£=Z+H (7-3)
¥

Tir (7-3) ta c6: H = H;, - Z, e 1a <ot 4p do dp bing hicu gilta ¢t 4p foan phin
va chitu cao hinh hoe clia true dng din. Gidng 4p va oo thit cQt dp trong mang ¢6
quan hé nhu sau:

() 10w that ndy chuyén thanht nhiét din (64 lime {dug entanpi cia chdt long khi chuyén
ding trong 6ng.
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Sp

W
i

6H = (7-4)

hay h= R (7-5)
Y

¢ diiy: 8H - 16n that cot 4p, mi; 8p - giang dp, Pa; h v R - sudt tdn tht cot dp (dui
hrong khong th nguyén) vie - sudlt gidgng 4p, Palm.

Gidng dp & dudng Sng edm hai phin: gidng dp dudmg dai va pidng 4p cuc bo:

Op = 8pyg + Ops
g day: 8p,, - gidng dp duomg did, Sp.y, - piéng dp cuc bo.

Gidng ap dutmg dai 8py (con goi [ tdn thit duong dai) 1a gidng dp & cde doan
ong thing, Gidng dp cuc b 3p,, (con duge goi 12 (6n that cue bo) la gidng dp & cdc
van, chd cong, nghén, ...

Gidng dp duong dai

Trong cde Ong din moi chat thi:

Spdd =Ry, (7-7)

o dy: py, - gidng 4p dudng diti, Pu; Ry, - suit gidng &p, te 1a gidng 4p clia mot mdt
ong, Pafm; 1 - chidu dai ong dan, m.

Ta ¢ phuong trinh Daxi:
Ry =22 Logg123 &7 (7-8)
2 d d’p

& dy: A - h¢ sd ma sdt thuy lue (dai lugng kKhong thit nguyén); o - 16¢ do moi chat,
nifs; p - khoi lugng riéng cla mot chalt, kg/ar's d - dudng kinh trong ctia 6ng, nr; G -
lru lwong khai lugng, kel

H¢ s6 ma st thuy lye & phu thuge chi y€u viw dic tinh cla vich Sng (nhin
hode nhiim) v vao ché do chuyén dong clia chit long (chay tdng hay chiy i), Dai
véi cde Ong nhin, ¢6 mot 6 cong thire dé tinh h¢ 56 ma sat nhur san:

s 64 _
Re < 2300 (chiy 1dng); A = . (cong thite Poazci)
C

_0,3164
Re®=F

2300 < Re < 10% A (vong thie Blarius)
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0
Re< 10°: A =0,0032 + Y—z% (cong thie Nicuradze)

Re>10°: A= : -
(1.821g Re — 1,64)°

(cong thitc Altsul)

Ngudi ta ciing biéu dién.quan h¢ gita h¢ s0 ma st cua ong nh

in v4i sO
Reynolds Re trén d6 thi (hinh 7-3).
A
903 \
A
N
906
a05 as ~ gl
0 | "%' 9 ng phan (Nikurazde
0,04 . A 9,221
7, o L ‘ = Q032+ =
S 79 29237
003 — = I e
\ ’;q'i' /
v\ oﬂfz kL 1
g0z 2\- “ [ ee/é’-"__gk&
_— \ \ = .
\ 2
| ) ‘ \ 25% [Ny
b | 1M ‘
" r10% 1107 Re 1:70° r.10% Re

Hinh 7-3. Su phu thude clia hé s& ma sat thuy luc clia 8ng nhin vao sé Reynolds.

Thudng mang nhiét ding cdc ong khong nhin (nham) bing thép. Bé mit nhdm
do cdc phin nho 1én ¢6 dd cao k (hinh 7-4).

A

w2000

Hinh 7-4. Mat cét clia 6ng nham.

Thong s6 dac trung ddu tién cia do nhém 1a chiéu cao chia phén nho 1én, goi la
do nham tuy¢t doi clia 6ng. Thuong né bing tir 0,05 dén 2 mm. Thong s6 dac trung
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(hit hai 13 1y s6 gifta O nhdm tuyét d6i 46t vé ban kinh dng K/, got la do nhim
tueing don.

Khi Re nho, he sd ma sat thuy lue & s€ ¢6 gid g Jdn nhil. Khi Re tang A s¢
olim va vai mot gid tri Rey, nio 46 thi & s dat gid tn ce ticu. Khi Re ting udp A s&
kKhong Joi.

() mién qui do, tEe 1a khi 2300 < Re < Rey, hé 56 ma sdt thuy lue s phu
thuoe ci vao do nham teong d6 k,/r 1in ¢ Re. Con khi Re > Rey, e 56 A chi phu
thude vit k,/r mi khong phu thudce vio s0 Re nira (7).

A 1. Alsul d4 dua ra cong thide sau tenium 1951

.
by _(mi -—'-T-Q (7-9)

R/
Khi k, = 0 cong thie Altsul s& thinh cong thite Blazius. Khi Re =« cong thic
Altsul s¢ thinh ¢ong thice Sifrinxon:

a—ont Bl 7-10)
d (

N&u 1y su sai khde cha he s6 & theo eong thie Altsul v cong thite Sifrixon la

e A
3% thi (r didu kicn l—‘ - 1=0,03 ta thu duge:

5

1
Re= 568— (7-11)
> K
Ll
& day Ay v Ag 1A cde tr s3 cta A tinh theo (7-9) v (7-10).
S i e e . . 1 .
Vi the khi Re < 5(:8('— thi ¢an tinh A theo (7-9), con khi Re = 568 < thi

tl il
linh A theo (7-10). Khi Re 2 Rey, thi gidng dp s¢ ty 1€ binh phuong v, fuw laong.
Trong mang nhi¢t thudng lh'l.I'lJ'ﬂj: RL, > Rey, vi thd mang nhigt thuons L vice &
midn binh phuong. Ta ¢6 thé chuy &n cong thie (7-8) cho gidng (p o Imm" Jdil
micn binh phiong sang dang thudn (ién hon trong tinh todn.

Suilt gifing 4p, Pafnn
A LG

ad 5 =% (?'12)
pd—~

R

budmyg kinh nng dan, m:

) [_.J{) irdn feog Jmmsg frcineg o cia dng dan the I do nhdm r!'( i deb shen fao ey dot cia
vkl Bind trn mna he s& A cia re trong micn Re > Rey, cing nhuc ld ciig oy dan thiie.
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A GCI.}S
d

d= — (7-13)
(l'{ddp)u.] 4
Luu lugng qua Sng, gfs:
G = Ag(R, p)** ¢ (7-14)
P61 vdi mang nudc, khi p = const, cde cOng thire trén s¢ 1a;
A n Gl
Ry = ——d‘;gs (7-15)
A :lG(J.SB
d= _d—(rE_ (7-16)
]{dd ‘
G = A" R P (7-17)

Céc gia tri cha hé 6 A vix A" cho & bine phu lue 7-1.
£ 1 : £ pau L

Gidng dp cuc bi

Gidng dp cuc b 16ng & 14t ca cdc trd khing cuc bd duge xdc dinh theo cong
thirc;
G
pd

0 >
8. = LEp=0812T 8~ , Pu (7-18)
o ddy: 3 - 0ong cde he s6 1l lue cue bo; £ - dai luong khong thit nguycn.
Ta hinh dung mét doan dng thang duomg kinh d ma gidng ap dudng dai cla nd
bang eidng dp cuc b thi do daj cha doan Ong niy goi 1a d¢ dai twang duong cia tes
khing cuc bg. Niur vay:

Opep = Ryl (7-19)
. ol p
—p=a—PF 7-18
Z& 2 p 2 d 1 ( )
Ta tim duge do dai trong duong clia trd khang cue bo:
d
lg= Zﬁ-i , (7-20)

Khi th¢ cde gid tri clia A theo cong thite Silrinxon vao (7 -20) ta durgre:
La=AYEd"S | m (7-21)

H¢ s6 tr khing cuc bo gidh thigu trong phu luc 7-2.
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Ti s& gidng 4p cuc bd clia Sng vai gidng 4p dudng dai goi 1a phin t6n thit cuc
bd, ky hicu H a:

o= L (7-22)
8P4 1

Ta ¢d cong thife tinh o

a=1,15A, mz—l—é (7-23)
a day: Ay = 5(;}9 .
Ky
Khi trong ang 1a nude thi o = 1,15A", -Z‘ii (7-234a)

Gidng dp tong
Gidng ap tong - gém gidng 4p dudng dai va gidng 4p cuc bd - duge tinh theo
cong thiic:

4
ta rit ra dugc:

3p
- 7-25
{1 + ) (7-25)

Rd.d

7.3.3 D6 thi do ap

Dura teén tinh todn thuy luc mang nhiét ta lap do thi do 4p, 46 14 d6 thi phan bo
ap sudt doc theo chiéu dai ng ddn (hinh 7-5).

Khi xay dung d6 thi nay thi theo tung dd ta dat dai lugng ¢4t dp tinh tir trye
hoinh (1dy Iim mat phing chudn). Trén dd thi ciing v& profil dia hinh (mit cit) va
dd cao tod nha ho tiéu thu.

Hinh 7-5 bidu dién d8 thi do dp cha h¢ thdng cdp nude néng hai dudng Sng vit
sa d6 nguyen ly. Mic I-1 1dy lam mic tinh cot dp (mic 0); C1-C4 1a do thi cOt 4p
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dudng cdp ciia mang; V1-V4 1a d6 thi cot 4p dudng & vé clia mang; H,, 1a cot ap
toan phén & 6ng g6p vé cia ngudn cdp nhiét; H, 1a cot 4p cia bom mang I; H, la cot
dp toan phin cia bom bd sung hay 1a cot 4p tinh toan phin trong mang; H, 1a cot 4p
toan phin & diém K trén ddu ddy ctia bom I; 8H,, 12 t6n tht cot 4p nude mang
trong thi€t bi nhiét I1I; He, 12 cOt 4p toan phin & 6ng gép cip ngudn cdp nhiét; H,
= H, - 8H,,. Cot 4p & diém bét ky ndo ctia mang, vi du & diém 3, s 1a: H, 12 cOt 4p
toan phdn ¢ diém 3 clia dudng cdp, H,; 1a cOt 4p toan phan & diém 3 cia dudng vé.

Heq

V=0

Hinh 7-5. B3 thi do 4p clia mang nudc hai dudng 8ng.

Néu do cao tric dja clia tryc 6ng so v6i mat chudn & diém nay 1a Z, thi cot 4p
do dp & diém 3 ctia dudng cdp s& 1a He, - Z, con cot 4p do 4p & dudng vé 1a H,, - Z,.
Cot dp sit dung & diém 3 s bing hi¢u giita cot 4p do 4p clia dudng cdp va dudng vé
hodc 1a hi¢u cOt 4p toan phan H, = Hs, - H, ..

Khi dimg bom mang I, trong mang nhiét s& c6 4p sudt tinh H, do bom bg sung
tao nén. :

Khi tinh thuy lyc mang hoi thi ¢6 thé khong cdn tinh dén profil 6ng din hoi do
hoi ¢6 khéi lugng riéng nho.
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Padi v6i mang nudc, dé h¢ thong cip nhiét 1am viée tin cdy thi vé dp sudt cdn
nhimg yéu ciu sau:

1. Khong duge vuot qud dp sudlt cho phép & cdce thiét bi ciia ngudn cip nhiét va
o tiéu thu (Gp sudt du cho phép trong ong thép va cic van clla mang thutng la 1,6
+2,5 MPa).

2. Pam bio 4p sudt du trong tit ca cac phin i cla hé théng c4p nhiét dé nhim
ngin ngira su xam thyc cua bom va khong cho khi 1ot vao hé théng cdp nhiét. Néu
khong sé 1am dn mdn thidt bi va mét tufin hoan clia nude. Ap sudt du cyc tidu 1dy
bing 0,05 MPu.

3. Pdam bilo nude khong s6i & cde ché da thuy dong ciia hé thong cap nhiét, tfc
{2 khi nude 1uin hoan trong hé thdng.

(3 14t ¢ cde diém trong h¢ thdng cdp nhigt cin phai giit duge 4p sudt lon hon
dp sudt bdo hod cla hoi nude dng voi nhiét do cha nude trong hé thong.

7.3.4 Phuong phap tinh thuy luc mang phan nhanh

SG ligu ban ddu dé tinh
thudng 1a: so dé mang nhiét,
thong 6 cua moi chat, luu
lugng va chicu dai doan ong.
Pai lugng phai tim la dudmg
kinh ong. Do ban diu chua
biét hang loat dai lugng nén
phai gidi bii todn bang phuong
phdp gan ding lién tuc. Tinh
todn thudng chia thanh hai giai
doan: tinh so bo va tinh kiém Hinh 7-6. So d5 mang nhiét phan nhanh.
tra.

Vo
Qo

Sau day dua ra phuong phap tinh mang phan nhénh trén hinh 7-6.

Tinh todn so bo

1. Ta chon dutmg Ong tinh toan chinh, tic 1& hudng tir tram 161 mot trong cac
ho ticu thu ma 6 sudt gidng 4p nho nhdt. NEu gidng 4p gilra tram va cdc hd tiéu thuy
déu nhu nhau thi chon dudbng 8ng xa nhat.

2. Ta biit ddu tinh tir phdn ddu (doan ddu) cua dudng Ong tinh todn chinh. Phan
t6n that cuc bod « clia doan nay duge cho trude hode xdc dinh theo (7-23). Ta xdc
dinh sudt gidng 4p clia doan ndy khi quy ude chon phin ton that cuc bo trén tt ca
cdc dudng Ong biang phén t6n thit cuc bo & doan d6. Néu & hinh 7-6 dudmg Sng tinh
todn 1a 0-1-2-3-4-6, thi suat gidng 4p dudng dai ¢ doan (-1 sé 1A
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R.. . SPoy  _ 8pug
T, ]

o (T+a) 0o L+ Q)
‘SHo—lY _ SHy, o7

hoiic: Ry, = =
I, oy 1, ,(I+a)

& ddy: 8pq.., 8pos - gifing &p toin phan & dudng Sng tinh todn va & doan ddu; §H
8H,., - cdc ton that cot 4p nuong ing; 1,,, L, - cic chidu dai lrong tmg.

wl-ls

3. Ta xdc dinh su b) dudng kinh d,, tir didu kicn quy luat 10 khdng binh
phuong theo (7-13) hoge (7-16).

Tinh kiém tra

I. Ta chon dudng kinh cia doan diu d',, theo s6 tay vé dng.

2. Dua theo (7-12) hodc (7-15) ta xéc dinh suét gidng ap dutmg dai R', .

3. Dura theo (7-20) hodce (7-21) ta x4c dinh do dai trong duong cia 1y khdng
cuc b trén doan 0-1,

4. Ta xdc dinh gidng 4p Loan phén trén doan 0-1.
Sploy =Ry L, (I + )
hoiic: SH'y, =R, 1y, (1 +a)y

k] ]
& day: o=,
fo-1

5. Ta xdc dinh &p suat cla hoi hodce ¢ot 4p ciia nude & diém cudi cling cua doan
khao sdt p', = p, - 8p'y, hodc H', = H,, - 8H1', .

C& nhu the, ta tién hanh tinh tofn 14t ci cdc doan khéc cia dubng Gng tinh
todn. Ta bit ddu tinh mdi doan 1iép theo bing cich xdc dinh sudl gidng dp dudmg
dai. Chang han, ta bit ddu 1fnh doan 1-2:

R, =_ P2 Op
- LoU+a) 1, (+a)
hoie: R,, = SH, ,y _ 8H, .y

Lo(+a) 1, (I+a)

G ddy: 8p, s =p', -ps v 8H, ;= H', - H,.
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Bai tdap vidu:

de tinh thuy luc mang nhi¢t hai dudng nudc va vé dd thi do 4p. So d6 mang
nhiét v& & hinh 7-7 a va b, cdn hinh déng (profil) tric dia cia mang va chiéu cao ho

tieu thu v& & hinh 7-7 ¢. C6 4 thiét bi sudi n6i v6i mang theo so d6 phu thudc va ¢
luru Iwong sau:

Tén thiét bi A B C D
Luu luong nudc, kg/s 27,8 139 55,6 13,9

5) 8 4
700
80 ~\
N
H o a
Her 60— A4 Tlang[ &) %B 3
4015} |aH, s
AN~ B Tcle
t 20 A 1) 3
L ] g
P 7 6 4
c)

Hinh 7-7. Cac so d6 (a, b) va d6 thi do ap clia mang nuéc hai dudng 6ng (c).

Nhi¢t do trung binh cla nudc trong mang 1a t,, = 75°C. Trong lugng riéng
trung binh ctia nude y,, = 9550 N/m’. Nhiét do tinh todn cla nude trong dudng cdp
7, = 150°C.

Tai tat cd chd vao h tiéu thu cdn phai ddm bio cot 4p sir dung AH,, > 15 m.
Cot dp sir dung & Ong g6p cua tram H, = 95 m.

Chiéu dai cla cdc doan 6ng nhu sau:
boan Gng 0-1 1-2 2-3 1-7 24 4-5 4-6
Chiéu dai, m 250 650 500 500 400 300 600
Trén dudng 6ng c6 cic trd Khang cuc b sau day:
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Cic van chin O ddu v & cudi mdi doan trén dubmg cap va dudng trd vé, ot mdi
Fon duomng Ong ¢6 10 cai phan nhdnh vai gée 907 v 10 bl dém.

Gidi:

Theo trit ty tinh so bd:

1. 'Ta chon eot 4p tinh cla mang H, = 50 m (dudng SS). V4 ¢it 4p tinh nay, ap
sudt du & cde didm cao nhit cha (hict bi sudi duge bao dam cdn ¢t dp tinh do dp ©
cac diém thép nhil (thict bi A) khong vugt qui gid tri cho phép.

2. Ta du kidn dang cda d6 thi cdt 4p. Tén thilt cft dp trong mang:

H, - AH,, =95 - 15 = 80 . ta chia doi tén thil ndy cho dudng cap va dudmg
(e v&, tie 13 1dy 8H, = 8H, = 40 m. Trong trudng hgp nay, cot 4p 1oan phén trong
dudmg cip v dudng trd vé dtram s¢ 1a H = 105 m, H, = 10 m.

Cot ap do 4p tai diém cao nhat cha mang 3 dutmg cdp s€ 12 He, = 105 - 40 - 25
= 40 m. VS cot 4p do 4p niy nudce st khong soi Khi T, = 150°C.

3. Ta chon duding &ng tinh todn chinh. Do & tdt ¢ chd vao ho tigu thy cdn hiao
dam ciing mot ¢ot dp AH,, = 15 m nén dudng Gng tinh toén chinh & 1a dudng ndi
tram véi ho xa nhét, dé 1a dudng 0-1-2-4-6, dudng nay dai 1900 .

4, Dua trén s¢ liéu ban ddu va phu luc 7-2 ta xée dinh tong cdc hé s0 trd e
cuc bd & trén doun 0-1:

1
YE=205+2512+2502=45
0
Gidng 4p trén doan 0-1:
40.9550.250
8poy = T = 50200 Pa
1900
Luu lugng nude trén doan 0-1:
G=278+139+556+139=111,2kg's

Theo (7-23a) va phy luc 7.1 xde dinh duge phan trdy Khdng cuc bo trén doan

niy:

o= 1,15.8,32.£
250

111,2
50200

=0,22

5. X4c dinh so bo sudt gidng dp dudmng dai v dudng kinh doan O-1
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po, 50200

Ry, = =
S ey 250.1,22

=164 Pal/m

d., = 117.107.111,20%/164™ " = 0,266 m = 206 nun.

Tinh kiém tra
1. Ta chon dudng kinh trong gn nhit:
' d',., =309 mm
. Theo (7-15) hoac theo phu lyc 7-1 xae dinh Ry
R, = 13,64, 107, 11 1,2° /03097 =79 Palm
. Theo (7-21) x4c dinh 1,; cua doan O-1:
1, =607 .4,5.0,039" =48 m

o

Lad

=

. Theo (7-24) xdc dinh duge gidng dp doan 0-1:
Bpo.s = 79250 + 48) = 23600 Pa

5. Ton that ¢&t ap trén doan 0-1:

_ dpp, _ 23600

oHg,=—— =

=245 m
0550

6. Do 1én that cot 4p trén doan 0-1 & dudng cap va dudng trd v¢ 12 nhu nhau

nén cot Ap sir dung & diém 1T clia mang nhidt:
AH' = H, - 28H,, =95 -2.2,45=90,1m

Tuong (i ta 1inh cho cde doan ¢on lai. Kt qua la:

€] Ra d d’ R’y la ap' SH' 1T
Poun
ks Pafm min Hm Paim m Pa m m
0-1 11,2 164 266 309 79 48 23600 | 245 90,1
1-2 834 187 238 259 115 75,5 83500 | 8,75 72,6
2-4 (9.5 235 208 207 249 6G o000l 11,2 50,2
4-6 13.9 260 110 125 149 74 95000 | 9,95 30,3

C4c nhénh khic cling ti¢n hanh tinh 10én twong (.
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7.4 CHE DO THUY LUC CUA MANG NHIET

7.4.1 DPic tinh thuy luc cua hé théng

Mang nhiét nude i mot he thdng phite tap vé mat thuy luc, & do cac khau
ricng biét khi hoat dong lai phu thude lan nhau. Do dé cin phai bi¢t cdc dac tinh
thuy luc ciia mang va bon.

Ch¢ do thuy lyc el hé thdng d6 duge xdc dinh bdi didm cit cla cdc dudmg
dac tinh thuy luc clla bom va mang.

Trén hinh 7-8: dudng cong 1 1& dudmg dic tinh cla bom; dudng cong 2 la
dubmg dic tinh cla mang; giao diém A cla ching s& xdc dinh ch& do thuy luc cta
he thang: H 1a cot dp cla bom. bing idn thit cot 4p & heé théng king V 1a nang suil
cha bom, bang liu luong nudc trong h2 théng.

TN

z M

H

(5{' 8'p Ha

Lifu llong nde

Hinh 7-8. Dac tinh thuy luc ctia bdm va mang.

e tinh thuy huc cda bom i sy phu thude cha cot dp H hoic gidang dp Ap do
bom tao ra v6i ndng svit V cta bom. Cic dudmg dic tinh coa bom thudng duge xic
dinh bdi nhi ché tac hode do thi nghié¢m.

Khi s6 vdng quay clia banh xe cong téc khéng doi thi doan 1am viée cla duimg
dac tinh bom i tAm ¢6 thé bi¢u dién theo quan hé:

H=1I,-5V? (7-26)

& day: H, - cdt dp quy udc clha bom khi luu lugng V = 0; S, - trd khing trong quy
ude clia bom, m.s7ni’,

Khi s& vong quay thay doi thi dudng dic tinh ciing thay déi. Lwu luong (hé
tich (ning suat), cot 4p va cong sudt bom quan hé vai 6 vong quay nhir sau:
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n v, | ll N,
PN SIS | ( _ (7-27)
n, V, | 1, \|
trong d6: V,, H,. N| - niing sudt, cotdp vt cong sudl & vong guay ny; Va Ha Ny -
VvONg quay n,.

K

Khi s6 vong quay khong doi thi cong sudl cén cho bom s€ Ja:

Y ]
NszJXJr-—-—{l—- X} (7-28)
]_ V[l}n J
& day: V. Ny, - ning sudl v cong suit bom & ché do dinh mitc (khi hiéu suat cuc
. . . : Ny
dai): N - cong sudl bom & nang sudt Vi x = —— - he & khong tai; Ny, - cong sudt
N

bom khi khong tat (V =0).
Hé s0 khong tai clia cdc bom li tam & trong khoang:
02<x<05
Cong sudt bom tiéu thy & ch€ do dinh mite duge tinh theo cong thic:
Vim - AP

gy = —mdm Wy (7-29)
LIPS

N

& day: Ap,, - gidng dp clia bom tao nén & ché do dinh mic, Pa; V,, - ning sudl
bom, nr'ls; N - hidu suat thiét bi bom (tich cua higu sudt bom 1, véi hidu suét
dong co dién ng).

Do 16n thil cot 4p 6 mang nhiét thudng theo quy uél binh phuong nén dac tinh
mang nhiét 13 dudng cong bac hat.

AH = §,V? (7-30)
hoic: Ap = SV* (7-31)

& day: A - 16n that cot dp. ms Ap - gidng dp, Pu; V - fuu luong nude, ne'ls; S - ud
khing cha mang duge biéu thi qua don vi cOt ap (16n that cot dp khi V = 1),

ma/m™ S=S,.p.g="5;.7v-ud khing cua mang duoc bi¢u dién qua don vi dp
sudt (gidng dpkh1 V = 1), Pa.s It p - khoi luong riéng cla nudc, keofm'; g = 9,81
nly - gia téc roi tr do; ¥ - trong Iugng riéng clia nude, Nint'.

Tit vice giai (7-8), (7-10), (7-18), (7-22), (7-30) va (7-31) ta tim duge:
S = Ayl + 1. p/d™ (7-32a)
= Ayl + L) /gd™ (7-320)
g day: A, =0,0894. kol

249



Ti ¢7-32) ta thdy o Khdne mang S phu thuoe vao kich thude hinly hoe cua nd,

vio do nhdm tevet dai coa bé mit trong éng din. vae do dai twng duong clha ud

lire cue b v mat do moi ehit nlnmg khong pha thuge vio luu luong moi chit, Peé

tim trd khing S ta chi can bidt luu lugng mude Vel mot chd dd nao do va gidng dp
tmy vehi fuu lugng niay.

Thismg ¢ tram cd moL 6 bom cing lam viée. Dn, xdc dinh ché dé clia ching ta

cin phai xay dimg dudng dic tnh tdng. Néu bom mie song song thi die tinh tong

duge xav dimg bing cich cong cde nang suit khi ciing mot <ot ap. Pac tinh tong

¢ha nhoém n bom mic song song ma <6 cling dic tinh sé duge md @ bor phuong
trinh:

M, =1L, - S™EVY (7-33)

rong dor H,, [& cot ap uhdm bom; Sy la tro khing trong quy udc ciia nhém bom,
§ = S/n7 TV ning sudt tdng cua nhdém boni.

Viée xay dimg dic tinh 6ng cla cdc bom mac ndi Uep s& duge thye hién bang
cich cong cdc cot dp khi ciing mét luu Jugng, Pac tinh tong clia nhdm n bom mac
néi ti€p mi ¢é cung dac tinh s& duge mo td boi phuong trinh:

i, = n(H, - SUV:) (7-34)

Viée xdc dinh dac tinh 10ng cia mang cé thé tién hanh bang ca percfng phdp
dd thi 1an phuong phdp gidi tich. Phuong phip cong do thi cdc dac tinh cua cdc
doan trong mang ciing tuong ty nhu viée cong d6 thi cde dic tinh bom. Thye t& viéc
cong cdc dac tinh trong mang bing vig¢e giat tich s€ tién hon. Xudlt phat tr sur phu
thuge bac hai giita 160 that dp sudt va luu lugng nude, ta o quy 15¢ sau: g khing
tdng bang tong so hoc cdc trd khdng cua cic doan mac ndi tiep.

Ta coO s, 8, Va s, 1 cdc tro
khdng cta 3 doan ndi Liép cla
mang (hinh 7-94). Tré khdng s, S, 55
16ng chia cdc doan nay s¢ la:

T

S=8 +8+8S,  (7-35) @

Néu cdc doan mic song
song thi dé tinh tong dac tinh

o = v
ta sit dung chi s& thuy luc v m

khdc: do dan, 1a dai leong ti 1é Y,
nghich v&i cin bac hai 1wd b)
khang:

Hinh 7-9. Mic néi tiép (a) véa song song {b) cla cac

4= (7-30) doan cla mang nhiét.

\,.f
JAp

&Ii -
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Ta co ay, a, v a, 12 ¢4 do din cta 3 doan mic song ciia mang (hinh 7-9b). g
diin tong cua cdc doan nly s€ biing 10ng s& hoc cla ching:

a=a, +a, + 4, (7-37)

Nhur vay vige cong cde dac tinh cla cdc doan trong mang s& theo quy tic saw:
khi médc ndi G&p th ta cOng cac trdy khang, khi mdc song song thi ta cing cdc do
dén.

7.4.2 Ch& dd thuy luc clia hé thdng kin

Mot trong  nhimg  diéu
kién quan trong dé hé thdng
cap nhiét [am vi¢e binh thudng 3) b
Iy dim bido duge ¢Ot dp st
dung & trude ho ticu thu db dé
¢ip cho nd hw legng nude
Lrong (mg voi phu tai nhigt.

Hioh 7-10 biéu diénssds 8 ®  or o2 i; {4 o5
mang nhi¢t mot dudmg Ong va |

hai dutmg dng. Cdc doan 6ng
chinh didnh bing s& La ma,
con cde doun Ong mhdnh 00 yyon 740, 50 a6 mang nhigt mt dusng dng (a) va hal
véi ho ticu thy dinh bing s6 A dudng 6ng (b).

rip.

Luu lugng nude téng ky hi¢u bang chit V khong ¢6 chi sG, ¢dn luu hegng nudce
qua h iéu thy - 1& chir V ¢ chi s6 bang s6 cta hé tiéu thu.

Luu lugng nude tuong 663 qua ho ticu thy, tie [a ty s0 coa luu lugng qua ho
ticu thu véi lru lugng 16ng, duge ky hi¢u bang chit V' ¢6 chi s6.

Luu lugng nude & ho tieu thu 1 cd the tim duge tif phuong trinh:
S,V =8,V (7-38)

& day: S, - trd khang ho ticu thy 1, k€ ¢ nhanh; S, 5 - & Khiding mang nhiét vai 1l
¢id cde nhanh v h teu thy tir t déns.

Tir (7-38) ta tim duge:
- ¥ [S
V, == 1_‘_1_ (7-39)
v V1 5
Ta tim duge lvu legng nude qua hd tiéu thu 2 nhes phueng trinh:
S':V:3 =85V - Va)l (7-40)
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a diy: S, - ir khdng cla ho tiéu thy 25 S, 5 - tedy khang clia mang nhi¢t véi tat cd cde
nhanh va ho ticu thu tr 2 dén 5.

Ta ¢6 (hé xéc dinh hicu luu lugng V -V, tir phuong trinh:
Sps(V - Vl)l = S]-ﬁvl (7-41)

g diy: Sy =Sy + Sus: Sp - G Khing doun dng 11, tir do:

(V-V)= vl-‘:'—-“ (7-42)

R ]

Tir (7-40) vy (7-42) ta tim duge:

(7-43)

Tuong ty ta tim duge lugng nude qua ho ticu thy 3

_ g K
v, =\/Sl'-‘ Sis Sas L (7-44)
l S“ A S]]l 5 53

& diy: Sy, - 13 khdng clia mang nhigt voi 1dt ¢d cde nhdnh v ho Gy thu tir 2 dén 5;
Seis = S+ Sas S - trd khang clia dogn dng I

Hinh 7-11. 8¢ d& mang nhiét.

Néu mang nhiét ndi n ho ticu thu (hinh 7-1) thi luu lugng nude tuong ddi qua

hd m bt ky € 1a:
= S 5 S. S
Vm :\[ G I h-n g It _l_ (?_45)
] SH n S(‘ n S.\‘l-n S

Tir (7-45) 1a suy ra:

1. Luu hugng nude tuong doi qua ho ticu thy chi phu thuge vao trd khédng cua
mang va h ticu thy chit khong phy thuge vao fuu luong nude wyct 4ol trong mang.
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2. Ncu trong mang ¢6 n ho tiéu thu thi ti s3 hnu lugng nude qua cédc hd ticu thu
dlvam (& day d < m) s& chi phu thuge vao trd khing he thong, bt ddu tr khau d
ddén cudi mang chit khong phu thuge viw teds Khing mang trude khau d (hinh 7-11),

m e ko Tu mn T (?_46)
Vd ‘\g[n 2 Ko ln S.\!n S

Khi thay doi trdy khang ¢ doan ndo (6 clia mang (hi @18 ¢d cde ho ticu thu ndm
gitra doan niy va diém cudi coa mang liu lugng nude sé thay doi ty 1¢. Trong phin
mang md i luong thay déi ty 1€, 1a xdc dinh mitc do thay déi luu lugng @ chi &
mot h tidu thu la do. P 13 11 G gifra Iuu lugng nude & cde ho ticu thy sau khi n{_al

ho ticu thu & diém x cha mang voi Luu fugng nude & cde hd tiéu thu trude khi ngdt
h¢ ticu thy & diém x.

L lrong nude 18ng & mang nhict thinh 7-11):

va | B (7-47)
SAn

trong dd: H - 0t 8p & Ong 6p clia tram, m; S, - gy khéng 18ng clia mang nhiét,
msind’ 18, =8, + S,

7.4.3 Tinh todn phan chia dong & mang vong

Mang nhi¢t ¢6 thé 10 thiinh hé thong nhié¢u vdng. Tinh todn phan chia dong &
cde he théng nhur viy & 1a bli todn phic tap, ¢6 thd gidi bing mdy tinh hoic
phuong phap mdé hinh hod.

Nguyén tde tinh phan chia ddng & mang nhiéu vong UlI'UL dua trén cédc phmmg,
trinh Ki¢esol. Tuy theo mie do dat cde b dicu chinh wr dong cho hé thdng cip
nhi¢t trong thye ¢ 12 gap hai didi ki¢én tinh t04n khéac nhau.

1. Cho trude Tuu lugng nude & ho ticu thy 'V va ird khdng cdc doan clia mang
vong S, yéu ciu xdc dinh su phan chia luu lugng nude 1en cée doan clha ms ang
vong.

2. Cho trude gun;: ap sir dung Ap‘g hedc cit ap st dung AH,, & chd dua nude
151 mang vong va trd khc:ng cha at cd cde dogn cla he thdng cin 'lhlt,[ S, yéu ciu
xde dinh luu Tugng nude & he (hdng cdp nhiét viv sy phan chis awde theo cae doan
cua mang vong.

Dicu Kicn tht nhat dac tnmg cho h¢ thdng c¢idp nhiét ¢6 bd didu chinh L
luong & chd ndi ho ticu thu; dide Ki¢n th hai - 1a cho h¢ thong khong <6 bo didu
chinh luu lugng nude.



Tinh todn phan chia dong & mang vong cé bo diéu chinh luu luong
S d6 clta mang gom 1 vong dige bifu difa trén hinh 7-12.

Nude di (i tram vao ndt O va duge phan chia ra theo cac doan I - 1V gifra céc
ho idu thy: 1,2 va 3 Cée luu luong nude Vo, Vo va vy & cae ho ticu thy duge cho
trude va duge pift khong doi nhd céc b didu chinh luu lugng. Liru Iugng 10ng, coa
nude Vo= V, + V, + V., Dol hoi phid tinh sy phan chia huu lugng nude theo cace
doun.

N,
VI
g 1
I I '
m

% _'z\
Y, V,
N, §iil 2

2 ‘NZ

Hinh 7-12. S¢ 6 mang mét vong.

Ta quy ude:

a) ddmg nudc di vio nit duge coi 12 duong, con dong nude ta khai nit duge cot
la dm,

b) 18n thit cot 4p clia ddng chiy trong dudng vién (congtua) thco chién kim
déng hé duge coi la duong, con tén thit cot 4p cla dong chdy trong dudmg vién
nguge chiéu kim dong hé duge coi 1a am. Vi quy ude trén, bang cdch sau day ta cd
thé vidl phuong trinh Kiécsof dp dung cho mang nhiét.

Phuang tiinh Kiécsof thtt nhat: i8ng dai s¢ cée luu lugng nude 0 ndt bt ky
hiing O:

sv=_0 (7-48)}

Phuong trinh Kicesof thi hai: {Sng dai s6 cde 16n that cQt 4p cla mot conglua
kin bit k¥ bang O:

TSV =0 (7-49)
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Chiing 1a ti¢n hanh tinh todn mang nhiét (hinh 7-12) dua trén cdc phuong trinh
Kiéesof,
Ta dua ra mot s phan chua bt ky leu lugng nude 1rén cice doan thod min
phuong trinh Ki¢esol thi nhit:
Vi=Vi+Vy Vs Vi+ Vg Ve = V-V =V -V (7-50)

(chi s& La mii chi luu lugng & cdc doun dng, chi s& A rap chi luu luong & cic nhénh
101 hd 1idu thy).

Theo phuong trinh Kidesof th hai ta xdc dinh sal s khép cde 10n thit ¢ot ap

{gidng ap) rong vong [-I-TTT-IV:
8p = ZSV =SV + 5,V  + SV - SwViy' (7-51)
G day: S, S, Sy va Sy - cde trd khdng clia ede doun dng tirong (mg.

Sui 6 khép ma duong thi chimg 16 rang di bl qué &1 ¢ cée doan ¢6 luu lugng
theo chiCu kim dong hé va di bi non tii & cdce doan ¢d luu lugng nguce chidu kim
dong ho.

D¢ 1am cho sai 6 khép cla tdn (hil cot dp bing 0, ta cdn phdi dura Lea luong
hicu chinh 8V vao trong tinh todn. Luu lugng hi¢u chinh cin phili duge trir khoi luu
lugng dd chon so bd & cde doan qua il vd cdn phal cing thém vao Tuu lugng da
chon so b & cdc doan non tai. Luu hogng hi¢u chinh ¢é the duge xédc dinh theo
phuung trinh (7-51), néu trong d6 ta 1dy 8p = 0 va dua dai hrong hicu chinh vio
phin phii caa phueng trinh. Trong trrdmg hop ndy phuong inh s€ ¢d dang:

SV - 8VY + Sy(Vy - SV) + Sy(Viy - 8V)? - SV + V) =0 (7-52)

Khi giii phuong trinh niy vit bo qua cde phin tr ¢d chita (§V)* vi khd nho ta sg
durge:

Sp

V. (7-53)
(235V)

trong do: 28V = SV + SV, + 5,V + S Vs 28V 1a dai fueng luon dirong;, diu
clla SV ludn triing v dau cha 8p.
Sau khi ta di xdc dinh gid tri 8V, tu xac dinh 6 thém cide hu luong ¢ cie doan

vd lai tién hinh tinh ki¢ém tra. Thudng thi sau 1dn hiéu chinh thit b+ ta 8 o6 duge
k¢t qua hoan hao.

Bai tap vidu

5 A6 mang nude vai ba hg 1iéu thy vid 46 (hi ¢t dp cho nd d ¢hd do dinh muie
khi luong nude & mdi ho ticu thu 1a V|, = V, = V; = 0,1 m'/s duge bicu dién trén
hinh 7-13.



Hiy x4c dinh luu hrgng nude & cdc ho tiéu thy v xdy dung dé thi cot 4p khi
nedit ho ticu thu 2. Khi tinh ta chdp nhin ring ¢Ot dp cia bum tram dsi v ca ha
ché do s¢ gitr khong dGi va bing 40 mr.

Hinh 7-13. Cho bai tap vidu.

Gidi
Ta xéc dinh cdc 110 khang ciia cde doun clia mang va cde do dan cua cdc ho
licu thu theo cée dai lugng AH va H d6i vdi ché do dinh mite.

Boan V., m'ls AH, S=AHVY, | a=V/JAH,
‘ ’ m nrsinl nits.an®
1 0,3 10 111
Il 0,2 10 250
11 0,1 10 1000
1 0,1 30 3000 0,0182
2 0,1 20 2000
3 0,1 10 1000

Chc (r& khdng va 00 dfin clia céc doun mang sau khi ngdt ho 1iéu thy 2
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St = Su+ Su: + 5, =250 + 1000 + 1000 = 2250 .87/

Ay = P 1 =0,0210 wi'ts.m™

JSus V2250

a5 = a, + 5 = 00182 + 0,0210 = 0,0392 nr'fy ni™”

Sa= L 652 m.xinl

al, 003927

Trd khing tong cua mang sau khi ngdt ho ticu thu 2:
Sa=85+85.=111 +652 =762 m.s /"

Luru Jugng nude 18ng sau khi ngdt ho tiew thy 2:

' }
V' = AR = H =0,229 m'ls
S, V763

Céc luu huong nude 0 cde ho ticu thu 1 va 3:

515 = 0,229 652

VS, ¥ 2000

Vi=V'-V,=0229-0,107=0,112 n'ls

V=V = 0,107 nr'fs

Céc ton thit cot 4p & che doun mang va & cde ho tiéu thy:
AH'Y, = S,V = 3000 . 0,107 = 34,3 m
AH'y =250.0,122° =37 m
AH', = AH', - AH', =343 -3,7=30,6
AH', = 1000.0,122° = 149 m

Dira theo cée dai lugng tim duge ta xdy dung do thi et dp cho ché dé mdi
(dudmg chiim chim trén hinh 7-13).

7.5 TINH TOAN PO BEN CUA ONG

7.5.1 Chiéu d8y Ong dan

Chidu diy 6ng din duge x4c dinh thee cong thire:
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p

§g= ——————
QLpUcp +p

d, + ¢, mm (7-54)
& day: p la dp sudt moi chit trong ong, MPda; G, MPula ing sudt cho phép trong
Kkim loal ng; d,, #om 1a dudng kinh ngodi chia Ong; @ (& he sO bén, ké dén kim loai
vi mae thép, ¢6 mdi hin hay khong; ¢, s 13 phin thém.

Phin them cha chiéu day 6ng s& bang:

c=a.(s-Cy, mm (7-55)
hoic Co= S, ih (7-56)
a+1

DG vai ong thing, tuy thea do cho phép ciia chidu diy Ong s trong gidi han tr
15 dEn 5%, eia tri a & thay doi tie 0,18 dén 0,05 khi <6 thi: l

=

0,1

C= __§ s=01538
118
0,05

VAR c= 0 8= 0,0475.5; trung binh ¢ * 0,1.5
1,05

Bai v ong cong, tly theo dg cho phép clia chifu day ong 1 15% dén O va
h4n kinh cong tuong d6i cua 6ng R/d,:

19<~ <35

-
d,

Gia tri cla a ¢ thay d6i trong khoang 1 0.20 dén 0,03. Cang thie (7-54) chi
ding vai dicu Kign:

§~-C P

d, - 290, +P

<(),25

Phin thém ¢ cn phii khong nhd hon 0,5 mine. Chidu day cuc tiéu clia 6ng s sC
phu thuge vao dudmg kinh ngoid:

d,, mmt <38 <51 < 70 < 50 < 108
S, 2 1,75 2,0 2.5 20 3.5

P
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7.5.2 Xac dinh {mg suat trong kim loai 6ng

O ¢hé 4o chdy on dinh clia moi chit sé ¢6 nhitmg Ty khdc nhau téc dong len bé
mat ong dan, gay nén nhimg tmg sudt twong (ng. Ap sudt trong clia moi chit gy
nén éng suit quy din o,

Fld, -
g = Pldy 6= 4rpy (7-57)
2(s - ©)
Luc kéo hode nén doc ngoai P, géy nén dng sudt kéo hoic nén:
P
G = —f“— (7-58)

& diy: {12 di¢n tich 1iét dién vanh cha Ong, »r.
Ung suit udn do moémen nglu lue udn ngoai M,*, MNm, Léc dung 1én mat
phitng truc doc cua Ong:

o, = L MPa (7-39)
P, W

& day: W - momen ciln cha it di¢n ngang cha Gng:

W= -2—1 ,
d

n

Trong bicu thitc nay momen qudn tinh chiéu truc clia tiét dicn ngang cla ong
T, i, s8I

= é(d: —df

H¢ s3 bén ctia chd ndi han ngang khi udn ¢, doi véi dng bang thép cdn ostenit
nhicu crom ta 1dy biing 0,6; thép rén ostenit ta 14y bing 0,7; ddi vGi dng bing thép
perlit ma cén thi ta lay bing 0,8 v.v..

ol vl dudmg Ong trong khOHg gian, trong kim loai cdn phdt sinh dng sudt
xodn phu 1, MPu, do mémen M, tring véi momen udn tdc dung & mit phing

vuong goc vai true doe clia Ong (nhu vay, MY, = M, ; & day X, y, Z 14 ¢dc truc toa
do cita Gng trong khong gian do):

M,
T =
2w

(7-60)
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Ung sudt twong duong téng trong kim loai ong diin do cde phu tdi bén ngodi k&
ten (lue chicu true P,, momen udn M, v mOGmen xoin M) duge tinh theo cong
lhitc:

ol = (o, + 080, )" + 327 . MPa (7-61)

Dua theo cde cong thic (7-58) = (7-61) nEUdi ta ciing xdc dinh cdc (ng suit

lirong tmg do cde phu tdi gay nén bdi sy 1y b ciia Ong din; cdc chir "n” & cic dai
lwgrg tomg (ng duge thay bing "h™.

Neudi ta kicm tra img suat tuong duong trong dng din gy nén b e bit theo
quan hdé:

ol < 0870, G (7-62)

NEu diéu ki¢n ndy khong thod min (hi ta phii ¢6 sur hiéu chinh d6i vai han
thict k& dudmg dng (thay ddi tuyén dudmg, bo uf lai 6 dJ ¢d dinh, thay déi méac thép
). G pid tri cla tng sudt cho phép O duye xdc dinh bOi do bén lau dai o, twy
theo nhi¢t do kim loai (khi nhigt do cao), bai 2161 han bo o'y, (khi nhict do tang
Ca0) va basi do bén din tam hdi o™, (& nhi¢l d§ 20°C) vdi do du trir bén luong tng
NN, =0y, = 15 vang = 2,6; e 12 doi v G 12 chyn gid tri nhé nhil rong cic 214
i

20
g Ibd : g Ibo hay g b
L5 1,5 2,6

7.6 TINH TOAN TON THAT NHIET CUA ONG DAN

( cic dng dan dat trong moi Lndmg ¢6 nhict dd 1, thap hon nhi¢t do cla moi
truong lam vige 1, thi s& o6 10n thét nhiét. Ton thal nhu¢l cua dng boe cich nhict 1a
lugng nhié¢t trayén tr moi chal (¢ nhigt do 1) qua vich Gng vil IGp cich nhi¢t dén
Mol lruong xung quanh, thudng 1a khdng khi hoac 1k 3t ¢6 nhict do t,. Neu chicu
chicu dd1 ong 1a L, mi, dudmg kinh trong d,, m, vit dudmg kinh ngodi d,, i, thi chitu
day 19p cich nhi¢t s,,, m, ¢6 he s6 din nhi¢t A, Winm K, va céc he s truyén nhi¢t o,
hoidc o, Winrk, & phia moi chit hode moi tridmg bén ngodi, 1a ¢o thé xdic dinh
duge dong nhi¢t t6n thit theo phuong trinh:

TtL([:.".L‘ - [ml)

1 ] d [ d +25 1
I [n.[l+.. |n t oy

d, 2, d (}J‘.,,(d: +2s,)

Ql = (']Z‘L =

W (7-63)

Ir 1
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trong d6: A, W/mK, 12 hg sG din nhiét cua val higu ang. Vi cdc s0 hang tha
hit va thit hai & miu s6 bé hon s6 hang th ba viu thit it hing tram, hiang aghin lin
nén ¢ the bo di ma két quit khong sai 1éch nhidu v ta duge:

Q — q L - T[L([;::c - Imt) — HL(I]J]L‘ - Iml) H; (?—67’)
o 1 d,+2s, | 1 d, | )
. ln — — 4 - —— -- . . m % - -
2}"[!. dﬂ a[l((ln +25[?) 2ll?. dll a]]';ll!)

Néu A, thay ddi theo nhigt d thi trong cde phuong, trinh (7-63) va (7-64) doi
vifi hoi va nude néng ta ¢6 thé tinh véi gid tri trung binh iiz déi vai nhict do t, =
m—;t—”“, vi do giam nhigt do & 16p gidi han cla nude hode hol bdo hoa chi bing
Khoang 1,5 = 3'C (do gié tri cao cua o) va lam ting nhi¢t do & vich ong thép (L, =
—2(;’{— y khoang tir 107 dén 10°C. |

d, —d,

w

D1 véi vice dat trong chilt ¢6 khol hugng p, vi him lugng nudée w, kelkp, ta co
thé xdc dinh duce gid i cla A, 1 d4o thi «) hinh 7-14, trong khi o, doi vé vice dit
trong khong Khi wy, m/s, v vao cdch (hoi cling nhu vie nhiét do cua khong Khi t,.
Poi vdi khong khi ding yén hoic 1 khi chay doc thi La cd thé x4c dinh a, 1 bicu
thirc:

o, = 9.2 + 0,006, - t), W' K (7-65)

Con khi khong khi thdi vuong gdc va ¢ 1o do w, <5 ity (hi ta x4c dinh A, W
bicu thic:

o, =B.p, %% Wi K (7-66)
Iz

Trong d6 dai véi 1, = 0'C thi B = 3,2 con Khi | = 50°C thi B = 3,4. Ciing ¢6 th¢
str dung dicu ndy & d6 thi cua hinh 7-14b.

Céc gid tri dinh hudng cba h¢ sO din ohict cha vit 1i¢u cdch nhigt A, (duge
xiic dinh biing c4ch do & phong thi nghi¢m) duge nu ra & cdce d6 thi ¢ vi d cua hinh
7-14. Tit ¢he do thi ndy ¢6 thé thily ring su thay doi cta khdi lugng 161 p, kglor' va
him lugng nude w, kgikg, (40 dm) da dnb hudng nhu th¢ ndo. Néi chung 1a do dm
va khGi luong i ma tang thi A, ting, i la khi ning cdch nhi¢t cua ching bi
gidm. Vi th¢ ta ¢in tinh lal A, 12 diéu ki¢n van hanh:

Ay = (1,15 + 1,5) A, WimK (7-67)
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Boi vay bing céch lic nén va thim nudc s& 1am cho céc 16 khong khi va khe
rinh bi dién ddy va giam di, diéu ndy lam xfu do din nhi¢t ciia cdch nhiét di nhiéu.
Do dn nhiét trung binh clia thép bang khoang A, = 50 Wim.K.

b7
(kg/m)
o o T TTTIT
s00 . 300 200
< 2000 —\ =
i aa 3
A
e // L 1600 ’L‘.ﬁ
—
=
M e 3
1 o . %
__,_..--'
< L= ? %
5 | l
0 02 04 96 :@:ﬂ?{ - I:Z J 3 14 5 10 20 30
w (K9/kg) W, —— (m/s)
016 08
{ c) | 4 [ T
o1 7,=60%
W=0% ~
= 017 7 =i 0,6 //
r 1
S ool e TH’ g %‘ EA)///
T a - T 4 ¥ / 2 \ [
0,6 4 k. | . |
7 A L T
04 — 02 / L
i ﬁ 4 / / |
AR BT
0,2 4 = ‘l
0 J 0L __
0 100 200 300 0 70 20 20
e, g1 %) —= W (7)

Hinh 7-14. Lua chon X, dGi véi dat (a), a,, d6i véi khéng khi (b) va chon Aigiap ChO MOt 56
vt liéu cach nhiét & nhiét a4 t; (c), khéi lugng p, rdi va ham luong nude w (d):

A. Bétdng bot: 1 - p, =500; 2- p, =300 kg/m; B. Thuy tinh sgi cach nhiét: 3 - p, = 250 +
300; 4 - p, = 100 + 1500 kg/n™’.
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Ton thit nhi¢t cla Sng din dat trong kénh ¢d khoiing 1roing khong khi cd thé
duege tinh theo cong thie (7-63) trén co ss nhiet 36 khong khi trong kénh 14y biing
I, = 1, (nhi¢t d§ khong khi trong kénh). Thutmg t, = 30 + 40°C. C6 thé sir dung
cong thie niy cit khi trong kénh dat nhidu dng ddn va ca khi m6i chit khdc nhau vi
nhiét do khiic nhav. Ta tinh cdc t8n thit ddi v6i timg dng doc (ap vdi nhau, vdi cling
nhiét do khong khi t,. C6 thé giam duge sai sdt do sy khong chinh xdc cla vige
chom t, biang cdch tinh 1ip 1, hon nita, keénh s€ duge coi nhir 6ng dit trong dit vii
khong khi nhu 1a moi chilt mang nhiét. (3 trang théi én dinh, tat ¢i luong nhiél mi
biing ton thit nhidt tir Sng d&n khong khi trong kénh, s¢ duge dan di qua vich kénh
viio dat. Tir sy can bing cdce lugng nhidt dé, ¢6 the xac dinh (bing phuong phép gdn
diing) nhi¢t do cia khong khi trong kénh 1, néu nhu bict nhiét do dit r,. Khi do tén
thift nhi¢t cia kénh dén dit ¢d thé duge tinh tir cong thiic:

rL(t,, —t,) .
W= K W 7-68
Qs 1 I 4h (7-68)
. + e In _ks + ———e ln —
o, d,, 2A, d, 24, d_,

Trong do he s6 truyén nhi¢l oy, Winr'.K, & phia khong khf bén trong kénh sé
duge xdc dinh tr phuong trinh (7-65) hodc (7-66). DO sau cta kénh h duge tinh
bing . Pudmg kinh tuong duong trong d,,, m, va ngodi d,., m, phu thude vao tict
di¢n ngang Sy, ., w7, va chu vi Oy », m, clia kénh ben trong (1) va ngoai (2):

d.»= —,m (7-69)

Vi hé 50 din nhiét ctia bétdng (thudmg kénh lam bing bélong) ¢6 gid tn A, =
0,84 = 1,45 W/p.K hiu nhu tring v3i h¢ s& dan nhiét cua dat A, = 0,8 + 1,8 Wi K
nén tx ¢6 thé coi tudng kénh 1a ddt (A, = A,) vd don gian hod phuong trinh (7-68)
thinh phuong trinh:

ALt —t,)
= , W 7-70
Qux 1 . in (7-70)
LI P AL
akdel 211 de2

Nhi¢t d9 chia khong khi bén trong kénh duge rit ra tir sir ¢in bing ton that Q,
theo phuong trinh (7-64) v Q,, theo bidu thiac (7-70) wte 13 1ir di€u kién:

Q=Qu. W (7-71)
nhu vy ta co:
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i d, +2s 1

—  Ip = L - _ _—
22X, d a,{d, +25 )
1, = lmc {1, - tz 12 n KK 1 \z s r}C 7-72
* ¢ ) d, +2s, 1 1 [ _an VA
— In-% B F - e — 4 +——1n -—
2}Liz dn Ok (dn +25i/.) akdcl 2lz dr:l

Khi tinh todn dinh hudng ¢6 thé gid thidt o, ~ oy = 10 + 12 Wl K vat, =
30°C. Khi phin dodn khong diing nhi¢t do ¢t 1, thi Q, ¢6 thé sai vai phén tram.

Ton thit nhiét cia cdc Gng din ¢ cich nhict duge dat thing dimg va trong dit
¢ duge xde dinh 1 phuong trinh:
nl{1,.. —1,)
| d +2s [ 4h
ln !J . 17 + In

Q. =q.L= W (7-7%)

22, d on, d,+2s,

12 n

7.7 BU DAN NG NHIET - 6 &

Su dan nd vi nhigt khi néng 1eén hoge co lai khi nguoi di s@ gdy nén trong &n
nhitng lyc bé sung ma doi khi ¢6 (hé 1am vur qué gidi han cho phép cia ting sudt
d0i vai vat licu 1am Sng va do d6 pay tén hai cho no. Vi the cén phai can biing sir
dan nd vi nhidt, didu niy ¢6 thé thye hién duge hodc bing cdc gidi phap ciu tric
dic biét vé hinh dang 6ng hoac bing céch sir dung céc loai bit. Cic b¢ phan dung
d¢ tu b cla dudng Gng 6 the ¢d cdc dang L, Z, P, S hoge U nhur ¢6 (hé 1hay trén
hinh 7-15.

Céc bo phan bit duge 1am theo dang chit Omega (€2) hodc dang chir U hoic
dang bl hudng tryc. Nhém tht nhdt (hinh 7-7) vé thue chit 1a dang chit U vdi cac
b phin udn theo ti¢u chuin, Qué tinh tinh wén ciing duge chudn hod.

But hudng true <6 hai logi: hodc ¢6 giodng dém hodc khong ¢é chen (dem). o
[& cdc logi bu kicu thdu kinh, kiéu hinh séng hoic kicu khdp ndi <o 7-17). B
kicu d¢m (hinh 7-17a) c6 kh nang can bing Idn véi dudmg kinh ngoai nho, vi vy
né it thich hop khi din nd nhiéu. Phai chid ¥ dén do kin va didu ndy da han ché
nhi¢t do lam viée ca moi chit < 250°C. Ngodi ra ciing rit ¢dn phii gilt cho ddéng
truc cia 8ng ndi. Cac loai ki€u bii thin kinh, kiu hinh séng va kiéu khdp ndi (hinh
7-17b, ¢, d) thi khong ¢6 bl chén. Phin 1 ¢o bin cla ching 13 cd¢ phén dan héi
(hinh 7-17b) ma tng sufl ti€p tuyén ¢ thé duge xde dinh wwong ty nhu & binh v
mong tron xoay. MSi phin tlr dan hoi ¢6 thé chiu duge din dai dén 1 em. Néu do
din dai 160 thi ta phii [3m nhiéu "séng" canh nhau. ©¢ trdinh vi¢e khong giif duge
doi ximg (cic séng di chéch khoi true) ngudi ta ¢ thé dinh vi bing ¢ cdu dic bidt
( hinh 7-17 d).
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O dvva pid treo Ong dan duge dung d¢ thu nhan trong lugng ciia nd vi dong
(thii dé bao dim sy thl}’i.,['l doi tu do cla cdc didm trung gian cua Gng khi nhiét do
thay d6i. Hinh 7-18 bidu dién su d6 cdu tue cla cac o do v gid treo Ong dan. Tuy
theo edu trije viieong dung clia & 43 NRUol La chiara 4 loai: & 3 ¢ dinh (con goi L
& 4 ¢hé); & dF dinh hudng (8 G truegt, 0 do true lan); gid treo cing; gid treo Vi O

33 10 x0. O diy oo dinh khong cho phép dich L,huyt,n hode xoay chd Iip. O ao dinh
hudng cho phép dich chuyén theo hudng bhit ky cba mat phing ngang. Gid treo 1o
xo vl & d 1a xo biao dam dich chuyén theo hutng bil ky. Cie loai v cu tric O
duve iéu chudn hod.

() 43 ¢G dinh ngodi tai trong trong lugng con phai thu nhin dng lue va momen
do tr bit din ndy nhigt. O do trugt do ma sit mi Lo thém (mg hee phu trong dng dan
- lue niy dat 16 15 dén 209 trong lugng dat [én o di.
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Hinh 7-18. So d8 cdu tac clia cac & 43 va gia treo éng dan:

nh:f, g, h - 8 3 dinh hudng; a, ¢, d,f, g, i-céacgiddd,

a, b,c d e-5dscdd
giatreo K, |, m- 3 ds co o xo.

Job-
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Phy lyc 1.1 Mat s6 don vj do lugng

{):_l.ﬁrqn g || Biem vi chinh \ ‘Tinh ¢di mot 6 don vi thudmg gap
1. NLict do e [o19K - 273 = 5/9.00F - 32) "

2. Chidu din m \ | in=00254m=12ft=1/3 yard

3. Khot lugmg kg = 22046 Ih (pownd) = 107 ton (metric)
4. 1hé tich né= 107 T | gal =3785 it

5. lare N (Newlon) =1 kg.rrafs: = [0F dyn=1022481 ibf

Nin = Pa (Pascal) | = 100 mPa = 107 kPa = 107 bar = 107 Mpu
| =(1/9.81) rnd 1,0 = (1/133,32) iy
= (1/9,81).107 at = (1jORYS) psi

0. Ap sual

7. Naug lugng =100 (1/4,187) keal = (1/1,055) Btu

i1 = Wy = (L/3600) kW 4

=N =10 ery)

e —————

| =
8. Nhiet dung ticng | kg K | 1 kealiky K = | Brth'F = 4,187 kijkg K
Y. Cong suit W= 107 W LA = (1/1,163) keullh
= (1/0,29%) Budl = (1/745,7) HP
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Phu luc 1.2 Nudc va hoi bic hoa (theo ap sudt)

. 1. V', v, A i i, I. S8 R
bar ' °C kg 10 | nr'ikg kyine' Ak kikg | kitkg | Kikg.do | Klikg.do
(1,10 692 FO00,1 ! 1299 | Q770 | 2932 2513 2484 0,1054 #.973

(1,015 | 13038 L0007 E7.00 | 00LLIR5 | 53495 2325 2470 {1.1955 RR27
o020 | 17,514 1001,4 6697 | (0,01492 73,52 2533 245G (26019 B.722
0025 0 21,094 1002, 1 5424 | 00142 | 8X50 2539 245} 0,312+ ¥4
0,030 | 24087 1CH2.8 4566 | 002090 10104 2543 2444 03546 K376
0,025 | 20,092 T3S 3945 | 0023337 11186 ¢+ 2550 2438 (1,3908 8.321
1,040 | 28979 | 10041 34 .81 Q02873 | 121,42 2554 2433 (1,4225 8473
(045 ] 31,033 10047 A0,13 | 003211 | 130000 2857 2427 04507 #4331
(050 ¢ A2 8K 10053 28,019 | 003547 | TATRE 2561 2423 (34761 K352
01,0364) ok fO06.4 2374 | 004212 15150 2367 2415 (L3207 8328
0,070 Q.03 10075 20,53 ODORTL . 1343 2572 2409 {1,5591] H.274
[ARAEE 41 54 1002.5 LR, 10 | 005525 1739 2576 2401 0.5927 w227
[IRAETS 43,710 103 4 1620 | 006172 [H33 2880 2397 {1,6225 s KO
(0,10} 45 Bt 10133 14,68 | (LO6OK12 1219 PALE 2392 (10492 ®.149
(111 47,72 1101 13,40 | (,074062 199.7 2584 23488 007340 1 #1116
nmiz2 4945 1011 12,35 DORO8T T 2070 2591 2384 (1,68060 #2085
0,13 51,007 10126 1140 | O0R120 | 213% 25944 23K0) (LT 8087
04 | 52,58 10133 10,69 | 009354 | 2201 2596 2376 (1.7368 A3
0,15 ! A0} 1040 10,02 | D099R | 2001 25499 2373 (1,7530 h,007
3.20 LR (17,1 7.047 0, 1308 2514 2609 2358 {),r32] 7,907
(.25 trhg 10199 6,202 01612 ; 2720 261% 2344 (18934 THE30
(4,30 69,12 10222 5,226 0,1513 2893 2625 7 2336 0.9441 109
()40 TARY 10204 31994 00,2304 2177 2036 231 102401 7070
(.50 81.35 10299 3239 0,307 340.0 2045 2304 14910 7593

0,6 K595 1033.0 2,932 03061 3600 2653 22453 1,1453 1531
(17 Y 97 10359 2,364 04230 2764 2660 2283 1.1918 TA479
(1.8 D352 10385 2,087 (0.4792 91K 2005 2272 1. 2330) FRIRS
09 90,72 JO4LY 186D 01,5350 HIS A 2070 2205 1.2096 T30}

IRY 99.04 10:43,2 1,694 (1.5903 4174 2075 225% 1.3025 TG0

1.1 102,32 10452 1,550 (1,0453 4269 2679 2250 1,2327 1 7.4

1.2 L{H.8] 10472 1,429 {3,6999 4394 20643 2244 ) 1LE6bh 79N

1.3 107,14 192 1,325 07545 +49.2 2687 223K 1 oL AO6 7,271

1.4 109,33 ia10 1.236 {18080 4385 2690 2232 Torifiy 7.2460

1.5 11138 10527 1,159 08027 4072 2097 2220 14330 7.223

1.6 11332 10543 1,091 091064 4754 2096 2221 1 1 .a585) 7200

1.7 1517 1055,9 1.031 {1,90499 4H32 2099 22106 | 1952 7ln2

1.4 11654 1575 0.9773 1023 4907 202 BATR I 4943 7.l63

1.9 118,62 1059.1 09296 1 1070 2974 270 22006 1.5120 7445
2.0 120,22 1060,5 (1, 8854 1,129 1 Sidg 2707 22012 15302 7127
2.1 12178 10619 {(1,5459 1,182 A1l 4 2709 219¥ 15470 7111

22 12227 10633 (0,8098 1,235 KRR 2711 2193 L3630} 7090

2.3 124 71 L0646 (7708 i.287 540 2713 § 2189 1 ).5783 7.1
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Phu luc 1.2 Tiép theo

I Lo v, v, P i 1, r. [ s, | s
har o ke L% miikg kuine' kikg fFiky Elik | Khkg.do | Ktkg.do
2.4 120,00 O05Y 0, 7405 | 3H) S249.8 2715 2185 1,5929 T.067
2.5 127 43 10672 (0, 7185 1,392 5354 2717 21452 1.6071 TO53
2.0 12873 JI0K,5 (1.6925 1.4l 54409 2719 217H 1,621 7.040
2.7 |24 Y 10697 (1,608 1,406 5402 2721 2175 1.3 7027
2.5 131,20 1709 0.0401 .58 5514 2722 2171 1,647 T0Ls
29 | 32,349 10721 (0,6253 1.599 5505 2724 2167 .60 7003
a0 133,54 1733 0.0057 1.651 5014 2925 2105 1,672 6,992
RN 124,00 1074 .4 (},5873 1,703 5003 2321 2101 1,083 6,951
32 135,75 10754 1.5701 1,754 571.1 2728 2157 1.095 6971
33 130,82 1070.3 {1, 3539 1,805 8757 2730 2134 1. 706G 0,901
34 13750 L0776 (1,5386 1.457 axi)2 2731 2151 1717 6,951
A5 [t 1074.0 (1,5241 1,908 ¥4 .5 2732 2148 1728 0941
30 13957 10797 05104 j.usu Rt 2934 2145 1,738 0,932
a7 1300 84 160,7 04975 2.0 S92 M 2735 2142 . 748 6,923
KRS 14179 10817 (14852 2061 REIR-S 2736 2139 1,758 0914
39 142,71 10827 00,4738 2.3 OO0 2737 2136 1,764 £1,LH)3
ENy 143,62 10830 (1.4024 2163 60,7 27348 2133 1,777 (897
4.1 14451 10384,5 04518 2,213 0085 2740 2131 1. 7HE 0.5K9
4.2 145,39 10855 (14410 2.204 6123 2741 2129 1,795 O4881
4.2 14,25 10865 00,4319 2215 Olo.l 2742 2120 | K04 G873
44 147.1m 10%7 .4 (10,4227 2,300 01498 43 2123 1812 L8600
4.5 14792 1087 .4 0,4227 2300 0l9d 2743 2123 1.812 0,563
5.0 La1.R4 10927 11,3747 2,604 0], 1 2749 2109 1,860 (0,822
i1.0] | 5% W 1 HXLT (1,3150 209 o705 2757 20860 193] G761
7.0 163 Y0 1160%,1 (1,272% 3600 0972 2t 2007 1.992 0,709
%0 Va2 1142 {1,2403 4,501 700 2709 2048 2.016 6,003
3.0 175,35 1213 0.2149 4,034 T2 2774 2031 20 6.023

1y 1798 11273 1, 1936 5129 7027 277N 2015 2.3 0,587

Ll 154 015 11231 (0.1775 5.634 T8l.1 2751 200060 2.179 0,534

12 [H7.95 11385 (0, 1633 0,124 T9H 2 2785 19%7 2.210 6,523

13 191,060 1438 0,1512 0014 K145 2787 1973 2,251 {495

14 j9S8.(H 1 149.,0 (1,1408 7,003 K300 27490 1960 2.284 6,409

15 14,28 11539 01317 7.593 W 6 2792 1947 2314 0445

16 21030 1 1538.0 0,1224 hR§L 3583 2743 1935 2344 6,422

17 204 30 11632 0.1167 B0 A 2795 1923 2,371 0,400

R} 207,10 11678 0,110 Y9 054 B¥ed 4 2796 1912 2.397 6,379

19 21237 11760 0.1047 9544 96,0 2798 1901 2422 0.359
20} 212,37 1176,6 {1,09958 1004 908 .5 2799 1891 2.447 6,34}
21 2714 Kkl [RE{ IR 09492 10,54 Y19 2800 1RR0 2,470 6,322
22 217.24 11851 (19068 11,03 Q309 24501 1870 2.492 6305
23 219.55 11892 8G9 11,52 o415 2801 1RG0 2514 (,2K8
24 22177 1 11932 (018324 12.01 Y518 2802 850 2534 6,272
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Phy luc 1.2 Tigp theo

1*

3

p. L, v, v, . i, i, r, s, 5",
bar b kg 10% | nrikg kgin ilikg Litkg Litkg | kIikg.do | kltkg.do
25 22393 11972 0,07993 12.51 961,8 2802 1840 2.554 6,256
26 266,03 1201.2 0,07688 13,01 a71.7 2803 1831 2,573 6,242
27 228.06 12050 0,07406 13,50 Q81,3 2803 1822 2,592 6,227
28 23004 1208.8 007141 14,00 Q90,4 2803 1813 2,611 6,213
29 231,96 12126 0,00895 14,50 999 4 2803 1804 2,628 6,199
30 233,83 1216,3 0,0665 15,00 10083 2084 1796 2,646 6,186
32 237,44 12238 006246 | 16,01 10253 2803 1778 2,679 6,161
a4 240 88 12310 0,05875 17,02 10419 2803 1761 2,710 6,137
26 244,16 12380 ,05543 18,04 1057.5 2802 1745 2,740 6,113
a8 247 .31 12450 0,05246 19,06 1072.7 2802 1729 2,769 6,091
403 25033 12520 004977 | 2000 1087.5 2801 1713 2,196 6070
42 253,24 12588 004732 | 21,13 11017 2800 1698 2.823 6,049
44 256,05 12656 0,04508 | 22,18 11153 2798 1683 2,849 6,029
46 258,75 12724 004305 23.23 11288 2797 1668 2,874 6,010
48 261,37 1279,0 004118 | 24,29 1141.8 2706 1654 2,898 5,991
S0} 26391 12857 0,03944 | 25,35 11544 2794 1640 2,921 5973
55 269,94 1302,1 003564 | 28,00 11849 2790 1604.,6 2976 5530
60 275,50 1318.,5 0,03243 30,84 12139 2785 15708 2.027 5,890
65 28083 13347 0,02973 33.04 12413 2779 15375 3,070 5.851
70 285,80 13510 002737 | 3654 12674 2772 1504.9 3,122 5,814
75 290,50 13672 0,02532 | 3949 1292.7 2766 14728 3,166 3,179
80 294 98 13838 0,02352 | 4252 13170 2758 1441,1 3,028 5,754
85 2649.24 1400,5 0,02192 | 45,62 13408 2751 14098 3,248 5,71
g0 303,32 14174 0,02048 | 48.83 13637 27431 13793 3,287 5,678
a5 307,22 1434.5 0,01919 1 52,11 13859 2734 13484 3,324 5,640
100 31096 1452,1 001803 | 5540 14077 2725 13170 3,360 5,615
110 318,04 1489 0,01598 | 62,58 14502 2705 12554 31,420 5,553
120 324,63 1527 001426 | 70,13 1491,1 2085 11935 3490 5,492
130 330,81 1567 001277 | 78.30 1531,5 2602 11308 3 561 5,432
140 336.63 161l 001149 87,03 15708 2638 10669 3,623 5,372
150 342,11 1658 001035 | 99.62 1610 2011 10311 3,684 5,310
160 34732 1710 0009318 1073 1650 2582 8320 3,746 5,241
170 35226 1768 0008382 1193 1690 2548 8583 3,807 5177
180 356,96 1837 Q,007504| 12332 1732 2510 7782 3,871 5,107
190 361444 1921 0,00668 1497 1776 2466 690 3,838 5027
200 365,71 2040 0,00585 1709 1827 2410 583 4015 4.928
210 369,79 2210 000498 | 2007 18R8 2336 448 4. 108 4,802
220 2737 2730 {.00367 2125 2016 2168 152 4,303 ' 4591
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Phu luc 1-3 Nudc chua sdi va hai qua nhiét

P.

- 200 ) a0l 80 100 120 140 160 180
buar | "¢

v L O00100LE 36,12 3R 45 40,75 43,07 458,39 {4769 50,01 | 52,31

[SRES AT 837 2574 2612 2650 26G8S 2720 | 27064 | 2803 | 2841

5 00,2904 BA5Y 8,051 8762 & .R67 RUns | 9000 | 9,150 | 9.238

v | 00010018 00010079 19,19 203,341 255 22600 123821244971 26,13

O0R | i K37 1673 2612 20650 260188 2726 2764 | 2RB0Z2 | 2841

5 0.29064 AavLs 3,331 M. 8,546 8,045 874 8,830 [ BYI7

v | 00010018 | 00010079 15,35 16,27 17.2 15,13 | 19,06 ] 19.98 | 20,90

010711 B3t 1675 2011 2049 2088 2726 2764 | 2802 | 2841

# 03,2904 (0,5715 8,227 #3337 w442 #5427 | 8,036 | 8727 | K4

v 00010018 | 00010079 12,79 13,55 1,33 i5,1 1587 | 1664 | 17,42

01200 837 1675 2611 2644 2687 2725 2764 | 28002 | 2541

5 (03,2904 05715 B, 143 8.253 8,358 HJ487 | 8552 18,43 RT3

v | DOUIGNE | 0,0010079 10,95 11,01 12,27 12,94 {30 § 14,26 | 1492

o1 ¥37 107.5 2611 219 20m7 2725 2763 | 2802 | 2840

2 (2904 (,5715 8,071 K 1¥] w287 WIAKG | B8] | BAT2 | B39

v | 00010018 | 00010079 9,573 1016 10.74 11.32 111,899 (12,47813.057

(h1G | LR 167.5 2010 20449 26R7 2725 2703 | 2802 | 2840

B (1.2904 05715 8.009 8.12 8,225 H.324 | 8,419 BS51 | K597

v L 00010018 T0,0050079 | 0,0010171 5.119 8,584 9049 19,513 9977 (1044

0207 & =37 1675 2511 2048 2087 2725 2703 | 2801 | 2820

5 (3,290 0.5715 00,5307 K.0ia %.12 822 B35 | 5406 | §,493

v | O.0010018 | 00010079 | 0,0010171 540 5,713 60125 | 6,335 6,645 7 6,955

0,201 1 83,7 167,35 251,1 2640 2085 2724 2762 | 2R0O1 | 28349

5 (2964 00,5715 08307 7,825 1931 RO | #1261 8217 | 8,304

v 100010018 | 0,0010079 | 00010171 | 0,0010289 1,095 1,795 | 1.B8Y | 1,984 | 2,078

Jairit ¥3.7 1675 251,1 340 2070 2717 2737 | 2790 | 2435

5 0.2904 05715 08307 10748 7,261 74605 | 7.562 ) 7,054 1 7,743

v | 00010018 | 0,0010079 | 00010171 | DU0I0289 | 00010434 1 1491 {1,572 | 1,63 1.729

1.2 i R39 167.5 2511 3349 419 2715 | 2755 | 2795 | 2834

5 3,2964 0,5715 (0,8307 10748 1.3067 7.376 | 74751 7.568 | 7.057
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Phu lyc 1-3 Tiép theo

p. Bar 200 220 | 240 | 260 | 280 | 300 | 350 X 450 | 500 600
34,63 36,93 [59.24 1 61.56 | 6387 | 66,18 7196 | 77,73 | 85,31 | 8928 100,84
.04 2480 2918 | 2958 | 2997 | 3037 | 3037 | 3177 3280 | 3384 | 3490 | 3707

9,321 9,402 [ 9479 | 9,554 9,627 | 9,698 9.866 | 10,024 |10,174(10.317 10,585

27129 2R44 1 296 132075) 319 33,06 13594 | 3884 (4172 44.61 | 50,38
(.08 280 2918 | 2957 | 2997 | 2037 | 3077 770 z2k0 | 33k4 | 3400 | 3707
9.000 9.081 [ 9.159 | 9.234 | 9,300 9377|9546 | 9704 | 9.854 9.997 | 10,265

21.83 22,76 | 23,68 | 24.6 | 2553 | 2646 2876 3108 133390 257 40,32
(.10 2579 2918 [ 2857 | 2997 | 3037 | 2077 ILITT | 3280 | 33%d ) 3490 | 3707
8.897 8,978 1 9,056 [ 9,131 19,203 | 9274 9443 | 9601 | 9,751 | 9895 | 10,162

18,19 1896 [ 19,73 1 20,5 | 21,27 2204 (2396 2589 | 27,82 2974 | 336
012 2897 2918 | 2957 | 2996 | 3036 | 3177 3T} 3280 | 3384 | 31990 | 3707
B.¥13 BBY4 | 8972 | 907 [ 9119 | 9,19 9.359 | 9517 (9,667 981 | j0.078

558 1624 | 169 | 17,56 | 1822 ] 1888 | 20.5% 22,18 [ 2983|2549 28,79
0.14 2879 2818 | 2857 1 2997 | 3037 | 3077 | 2077 3280 | 3384 | 3490 | 3707
8,742 8.823 | 89 8975|9048 9,119 19,288 | 9446 [ 9,59 9,739 | 10,007

13,035 (14.213] 14,79 [15.307( 15,943 16,52 (17,96 | 1941 2085|2229 25,18
.10 2579 2918 | 2957 1 2997 | 3037 | 3077 | 3177 3280 | 3384 [ 3490 | 3707
2.08 8761 | 8,838 | 8,913 | 8986 | 9,057 9.226 | 9.384 | 9534 (9.67¢ | 0.945

109G5 111,369 (11,832(12.295]12,75% 13,22 14,376 1553 | 16,68 | 17.82 20,15
0.20 /97 2918 1 2957 | 2996 | 3036 | 3077 | 3177 3280 | 3384 | 3490 | 3707
BST0 | 8657 18,735 | 8.6/ | 8883 8,954 19,123 | 9281 9431|9575 9.842

7246 17,573 | 7,882 | 8.1yl 8.5 8809 958 | 10,351 [11,021]1 1891 13,43
0.34 287% 2917 1 2956 | 2996 | 3036 | 3075 | 3177 3280 | 3384 | 3490 | 3707
¥.348 B.469 | 8,547 | 8,622 | 8,695 | 8,766 B.935 9093 19,244 1 9388 | 9.655

2,072 12266 | 2,358 | 2,452 | 2,545 [ 2,638 2871 3,102 [ 3334|3565 4008
1.0 2873 2914 | 2954 | 2993 | 3032 | 3074 | 3175 3278 | 3382 | 3488 3706
7,828 791 | 7988 | 8,064 | 8,139 | 8.21] BI381| 8541 | 8.69 (8333 | 9,097

| ®OT LBRO [ 1,904 | 2,042 | 2,12 | 2,197 2391 | 2,584 | 2,777 2.97 3,357
1.2 2874 2913 [ 2953 1 2993 | 3033 | 3073 | 3174 3278 | 3382 | 3488 | 3705
7742 172,824 | 7903 | 7,979 | 8,053 B.126 [B296 | 8,455 | 8,600 | 8749 9.013
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Phu luc 1-3 Tiép theo

parloe] 20 40 60 80 100 120 140 160 180

v |0,0010015 0,0010076 [0,0050168|0,0010287 0,001 0432]0,0010601 | 0,0010797 0,3167 (0,3348
6,011 B4.3 1679 251.5 3352 4191 503.7 589.1 2759 2R05
s| 02964 | 0,7516 | 08302 | 1,0744 | 1,3062 | 1,5205 1,738 6,767 6,869

v (0,0010015|0,0010076 |0,0010167 [0,0010286|0,0010431] 0,00106 |0,0010793} 000102 02473
801 B4.3 168.1 251,7 3353 419.2 503.8 589,1 6,753 2792
s| 0,2862 | 05714 0.83 1.0742 1,306 1.5263 1,937 1,941 6,715

v | 00010014 | GLO010075 | 00010166 | 00010285 | 0001043 | 00010398 | 00010794 | 00011018 0,1949

10 1 54,7 1683 2518 3354 4193 | 5039 5892 6754 2778
s 0,25 | 0,5712 | 08298 1,074 1,3038 | 1.5261 1,737 1,941 6,588

v | Q0010013 | 00010074 | 00010165 | 00010284 | 60010429 | 00010597 | 00010793 | 0001016 01645

12 | i 34,9 168,5 2319 3355 4194 304 5893 675,5 2790
s| 02959 | 05711 | 08297 | 10738 | 1,3056 | 1.5259 1,737 1.94 6534

v [ 00010012 | 00010073 | 0,0010164 | 00010282 | CLO0IDM27 | 006010596 | 00010792 | oom1015 | 00011271

i4 1] 851 168.7 2521 3357 419.6 5042 3895 675.7 7632
s| 0,2958 | 0571 G,8296. ( 1,0736¢ | L3054 | 1.5257 1,736 1,54 2,137

v | 20016011 | 06010072 | 00010163 | 00010282 | 00010426 | 00595 | 0001079 | 00011013 | opo1127

16 1] 853 168.8 2522 3358 4197 5043 589.6 6157 7632
5| 02958 | 0,571 0.8206 | 1,0735 | 1,3032 | 1,5256 1,736 1.94 2,137

v | 00000l | 0010071 | 00010162 | 0000281 | DO0I042S | 0,0010594 | 00010789 | 00011012 | 00011268

181 B35 169 2524 336 4199 5045 5898 6758 7632
s| 02957 | 05709 | 08295 | 1,0733 1,305 1,5254 1.736 19,39 2,136

v | 00010009 | 00010607 | 00010161 | 0001028 | 00010424 | 00010593 (000107878 | G.001L0LL | 00011267
20017 837 1692 232,6 336.2 420,1 3047 5899 6759 763.2
s| 02957 | 05708 | 0,8294 | 1,0731 | L3048 | 1.,5252 | 1,736 1,939 2,136

v { 00010004 | 00010065 | 00010157 | 0,0010275 | 0.0010419 | 0000587 | 00010782 | DO011004 | 00011258

30(1] 1867 170,1 2535 337 4209 5054 550,6 6764 7637
s| 02956 j 05707 | 0829 10726 | L3038 | 1.5244 1735 1,538 2,134

v | 00010001 | 00010062 | 00010152 | 00010271 | 00010414 | 00010582 | 00010776 | O001007 | 1.0017135]

40 i) B8BTS 170,82 | 254,14 | 33787 | 42161 | 506,18 | 590,6 | 677.00 | 74809
s| 02952 | 05698 | 0,828 1,072 1,303 1.523 1,734 1.936 2,133

v | 0.0009997 | 00010057 | 00010148 | 00010266 | 00010409 | 00010377 | 00010770 | 00010990 | 00011243

5011 88,34 171,66 | 25498 | 33871 | 42245 | 507,02 | 592,01 | 677,42 | 764 51
02952 | 05698 | 0,828 1,07 1.3025 1,523 1,733 1,935 2,131

w
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Phu luc 1-3 Tigp theo

™

b 200 220 240 260 280 300 350 400 450 500 600
Ar
0,3520 | 0,3688 | 0,3855 | 0,4019 |0,4181|0,4342| 04741 |0,5136 0,552810,5919|0,6097
6.0 | 28490 2891 2933 2975 3017 | 3059 | 3164 | 3270 ] 3376 | 3483 {1 3701
6,963 7.051 7,135 7215 | 7,292 7,366 | 7,541 | 7.704 | 7.857 | 8,001 | 8,266
0.2609 | 0,2739 | 0,2867 | 0,2993 [0,3118] 0,324 |0.,3542 10,384210. 4137 0,4432]|0.5018
B0 2839 2883 2026 2969 3011 | 3054 | 3160 | 3267 | 3373 | 3481 | 3699
6,814 6,305 | 6,991 7073 | 7,151 ) 7,226 | 7,404 | 7,568 | 7.722 | 7.866 | 8,132
0.2060 | 0,2169 | 0,2274 | 0,2377 [0,2478{ 02578 | 0.2%22 [0,3065]|0,3303 0,3539( 0401
10 2827 2874 291K 29062 3005 | 3058 | 3156 | 3263 | 3370 { 3479 | 3698
6,092 6,788 | 6,877 6,961 704 | 7,116 | 7,296 | 7461 | 7,615 | 7,761 | 8,027
0.1693 | 0,1788 | 0,1879 | 0,1967 [0.2054]0.2139] 0,2343 |0, 2547 0,274710,2944| 0,333
12 2816 2865 2911 2955 1 2999 | 3042 | 3151 | 3260 ) 3364 | 3477 | 3696
0588 06,688 6,78 6,866 6,947 7,025 | 7.206 | 7,273 { 7.529 | 7.674 | 7,942
0,1429 [ 01515 0,1596 | 0,1673 10,1748 0.1823| 0,2001 [0,2176]|0,2349 0,252 | 0.2K5
14 2803 2855 2902 2948 2992 | 3036 | 3147 | 3256 | 3365 | 3474 | 3695
GA97 6,602 | 6,097 6,784 | 6,867 | 6,945 ¢ 7,13 | 7,299 | 7,455 | 7,601 | 7.87
WOOLES6S ¢ 01309 | 0,1382 ! 0,1452 (0,1519| 06,1585 0,1743 (,1899]0,2051 [0,2201] 0,249
la 8524 2844 2893 2940 | 2986 | 3030 | 3142 | 3253 | 3363 | 3472 | 3891
2,329 6,524 | 6,554 6,711 | 6,796 6,877 | 7,063 | 7,233 | 7,39 | 7.537 | 7,804
0po11s563 [ 10,1149 10,1216 | 0,128 [0.1341 10,1401 10,1545 10.168310,1819|0.1953(0,2211
18 8524 | 2833 2884 2932 2979 | 3025 | 3138 | 3249 ! 3360 | 3470 | 3650
2,328 6452 | 6,622 | 6,046 16,732 | 6,814 | 7,003 [ 7.17577.333| 748 | 7.75
ooosel | 01021 | 1,084 | 01143 { 0,12 |0.1255[0,1384 |0.1511 0,1634|0,1755] 0,199
20 K524 2821 2875 2924 4 2972 | 3019 | 3134 | 3246 | 3357 | 3468 | 36890
2,328 6,385 | 6,491 6,585 | 6,674 | 6,757 | 6,949 § 7,122 | 7,282 | 7.429 | 7.701
0.0011551 {D.0011891( 006826 | 007294 | 00772 | 008119 | 0.09051 | 009929 |0,1078|0,1161]0.1325
an H52.0 9435 2823 2882 | 2937 | 298K | 3111 | 3229 | 3343 | 3456 | 3682
2,820 23514 | 6,225 | 6,337 | 6438} 6,53 | 6,735 | 6,916 | 7,08 | 7,231 | 7,506
00011542 [00011880|0,0012282] 005302 | 05679 | 008022 | 008782 |0.007490| 008162 |0os116 | 0.1008
40 | #2585 | 94350 | 103749 | 283865 | 2901 45 | 295839 ] 3089.44 | 3212.11 [ 3330,18 | 3445.73 [ 2647.75
2,224 2,512 | 2,698 0,148 | 62621 6,364 | 6,585 | 6,773 16,943 | 7,096 | 7,376
00011532 [0.001186610,0012266| 00012751 | 0,04330 | 0,04846 | 006310 | 0.05904 { 0.06462 | 0.06959 | 008020
50 | s8320 | 99402 | 103749 | 113504 285833 | 2924.06 | 306557 [3194.10] 331594 | 343443 | 366680
2,322 2310 | 2,696 | 2883 16,097 2,214 | 6,453 | 6.651 | 6,825 | 6,984 7,267
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Phu luc 1-3 Tiép theo

b L
bar |°C
v | DO Q0010053 | CO0L0L4ES | 00010262 00010403 | oootosTs | GO0i0Ted | 0001098 | CO0E 1235
60 1 | %98 | 172,50 | 255,81 | 239.55 | 42328 | 50744 | 59243 678,26 | 70535
s | 02948 | 0,5694 0.827 1.070 1,3017 1480 1,732 1,034 2,122

20 40 + 60 80 100 120 140 160 jR=10]

v | Guotasss | 00010049 | 00010139 CLOLO2TS | GO0IU39S | 000105606 | 00010758 00010977 | OO011226

01| 9nH3 17233 | 25665 | 33996 | 4237 | 50827 | 59326 | 678.68 76576
s | 0294 0,568 0,826 1,069 1,300 1,521 1,731 1,933 2,127

v ULUO9S3 | 00010043 | 00010134 00010254 | 00010398 1 00010564 | 00010972 | 0001122 | G00LI213

80| 1 913 1746 2578 341.2 42489 505.1 5934 679.6 700,7
2 | 02942 | 05686 | 0820 10689 | 1.2996 | 15198 1.73 1,931 2.120

v | O0UeTE | 00010038 | 00610128 | 60010249 0010393 | 00010559 [ U0010749 | 00010966 | U001 213

G|t 923 1755 2587 3421 4257 509.8 5946 680.3 7674
s | 02941 1 05681 | 08253 | LO6GR2 | 12088 ; 1,51K9 1,729 1,93 2,125

v | 000me7s | ocotooai | 00010125 | 00010245 | 00010386 { (001USST | 0.0010741 £ Q000956 | 00011201
0G| & 932 1769 | 2596 | 3429 | 4265 | 5105 | 5953 g0l 768
s | 02939 | 05674 | 0.8247 | 10676 | 12982 | 1.5182 | 1.718 1.929 2,123

v | 00009965 | 0,0010024 | 00010116 | 0,0010236 | (.0010379 | LOOI0544 { 00010732 | LOOIOHG | 0.L0118S
120] i 95.1 1782 | 2614 | 3446 | 4281 312 540.7 6824 | 709.1
s | 02935 | 0.5668 | 08236 | 1,0662 | 1.2967 | 15105 | 1727 1,927 | 2,21

v | 00mg61 1 G0OLO02 | 00010112 | 0001022 00010573 | 00010538 | 00010725 | 00010939 | 00011182

130 i Q0 179 2622 3454 4289 5127 5974 683 7097
s | 02931 | 0,5664 | 0,823 | 0,0655 [ 1.2959 | 1.3156 | 1.726 1926 2,119

v | 00009987 [ 00010016 | 6,0010108 | 00010226 | 00010368 | QOLOSI3 | COUICTIH | (L0I0932 | 0001174
1ol i | 969 17199 263 3462 | 42906 | 5131 598 M36 | 7702
s | 0297 | 0566 | 0.8224 | 10,648 | 1.295) | L5148 | 1,704 LEA 2118

v | vpomaas | ego10007 | oomoms | ocoioa17 [ comoase | 00010522 [ Q0010707 | DOOL09IR | G0O1LLST
160] i 989 1817 | 2647 | 3479 | 4312 | 5249 | 5994 | 0849 173
s | 02925 | 05653 | 0.8212 | 10634 | 12037 | 1,5131 | 1.722 1,922 2,116

v | voossrz | 000973 | 000006 | 000101821 0001032 | 00010475 | 0001066 | 0.0010864 § 00011095
2401 1) lood 1888 271,5 | 2543 | 4372 | 5208 6046 | 6899 7757
s | 02911 | 05625 | 08168 | 00582 | 1.2881 | 1.5062 | 1.715 1.815 2,108

v | 0.0000836 | 00009949 | 00010031 | ©.0010156 [ 0.0010293 | 0.001045 | 0.0010662 | (0010825 | 0001105
3001 1 12 1941 276.5 3591 4419 | 5251 098 1 0936 | 779.1
s | 02002 | 05603 | 0814 | 00545 | 1.2864 | 15024 | 1.709 1908 | 2,100

278



Phuy luc 1-3 Tigp thro

OO0

006638
365843
7.474

005678
600K

7.007
00841
3640
F019
(L 042RE
3631
6,937
0U387
an2l
6.901
0013163
603
6,803
002013
3294
6,735
002631
3585
06,7106
02322
3547
6.64

001472
3493
6.394

G134

3434
6,242

Poloom 220 260
har
UKI11522 | (hOTLEST 0.0612729
o0 R53.00 wad,12 1134.20
2.321 2.508 2,480
A0S ) D0 LS 0.0012709
70 85440 544 54 113420
2.219 2.5006 2.876
OO0ELE0 | 00011833 00012689
R | 8550 9451 11344
2,317 2.504 2,873
Q00011450 | 00011822 00012663
o0 | B335 9432 11342
2,316 2,502 2.87
G001 1482 | Q0L EB0S DU0L265
100 el ) 9458 11341
2314 2.5 2868
00011622 | GOULLTHES 00012612
p200] 9015 946.0 11328
2.4 2.497 2.863
00011458 | D0OLTTT? 0002593
130 R57.4 9409 1123.%
2309 2495 2,86
Q8011448 | 00011766 Ooo1Es?s
lafy | B57Y 9473 L1338
2,304 2,493 2.858
D143 | 00001744 00012539
1o H35.S 948 1133,7
2.305 2489 2,853
(LT L3ET [0 00L I 65E 00012404
2401 8620 9509 1134
2,295 2477 2,835
00011308 00011597 00012315
N0 8654 9533 11347
2287 26K 1 2.647 2.822

279



Phu luc 1.4 Nhiét dung riéng trung binh tir 0 = t°C

C, , kitmitc b
Chat Khéng khi Cion
e €O, N 0. L0 Kho kilkg K
0 1,6204 1,3327 13076 1.4914 13009
100 1,7200 1,3013 1,3193 1.5019 1,3051 0,8081
200 1,8079 1.3030 1,3369 1,5174 1,3097 0,8457
300 1,8808 i,3080 1.3583 1,5379 1.3181 0,8792
400 1,9836 1,3172 1,3796 1,5592 1,3302 0.9002
500 2.0453 1,3294 1,4005 1,5831 1,3440 09169
600 2,0592 1,3419 1,4152 1.6078 1,3583 0.9337
700 2,1077 1,3553 1,4370 1,6338 1,3725 0.9462
800 2,1517 1,3683 1,4529 1,6601 1,3821 0,9588
900 2,1915 1,3817 1,4663 1,6885 1,3993 0,9723
1000 2,2266 1,3938 1,4801 1,7133 1,4118 0,9839
1100 2,2593 1,4056 1,4935 1,7397 14236 09972
1200 22886 1,4065 1,5065 1,7657 1,4347 1,0048
1300 23158 1,4290 1,5123 1.7908 1,4454 1,0467
1400 2,3405 1,4374 1,5220 1.8151 1,4550 1,1304
1500 2,3636 1,4470 1,5312 1,8389 1,4642 1,1723
1604 2,3849 1,4554 1,5400 1,8619 1,4730 1,1723
1700 2,4042 1,4625 1,5483 1,8841 1,4809 1,242
1800 2.4226 1,4705 1.559 1,9055 1,4809 1,2142
1900 2,4393 1,4780 1,5638 19252 14960 1.2560
2000 24552 1,4851 1,5714 1,9449 1,5031 1,2560
2100 24699 1,4914 1,5743 1,9633 1,5094
2200 2,4837 1,4981 1,5851 1,9813 15174
2300 24971 1,5031 1.5923 1.9984 1,5220
2400 2,5097 1,5085 1,5990 2,0148 1.5274
2500 2,5214 1,5144 1,6057 2.0307 1,5341
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Phu luc 7.1 Gia tri hé sd A trong cac céng thire (7-12) + (7-23)

P3¢ nham tuong duong tuyét doi k,, #

| JE] Thid uguyén Biéu thitc

0,0002 0,00053 0,001
Ay MO 0,0894.k " 10,6.107 133,107 15.92.10°
A M /kg 0,0894.%%p | 1092.10° 13,62.10° 16,3.10°
Ay MO 0,63k, 0% 0,414 0,435 0,448
ATy M®Ske™? 1 0,63k 4% | 11,5107 117.10% 121.10°
A 1Y s 3,35k 1 9,65 8,62 7,89
A" kg™ /M 3,35p0%k 012 302 269 246
A, M? 5,1k " 252 21,4 18,6
Ay MO337 00! 5,1/(k 2.0 4,54 3,82 3,34
A, MO 9,1/k 0> 76,4 60.7 51,1
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Phy luc 7.2 Hé s tré khang cuc bd clia 8ng din

Tén I Hésdg Chi thich
Van théng d = 50 + 400 mm 4+ 8 -
Van Kosva 05+10 -
Van chin 0,305 -
Van vii gic 0.4 -
Van vai thong 0.6+ 2.0 Tuy theo fiet
' dign 18 thong
BBo dang dmdga 1.7 -
BO hint sdng 2.5 -
Bo dam khong tii 0,2 -
Van thdo nuéc §+12 -
Bo phian lang can 4+6 -
Ong goc 90° 1,0+ 2.0 -
Khuyu néi 6ng 90° cong, R = 1,0.d 1,0 -
Khuyu néi 6ng 90° nhin, R =2.d 0,7 -
Khuyu ngi 6ng 90° nhdn, R =4.d 0.3 -
Khuyu ndi ong 90° nhén, R > 4.d 0,05+ 02 -
Khuyu han (mgt mdi)
p =225 el -
b = 45° Qe 0,32 -
R = 60° /\ 0,68 -
=90 121 -
NGi chit T (dong gap nhau) FALE 3.0 -
Phin lap them chd vio —_—__ 1.0 Mép sic
—
Phidn 1ap thém chd vio _—L’:) 0,5+ 1,0 -
\
Phén lip thém thay d6i duge 1€t dign '_-(D 03+ 0,6 Tu¥ theo do
nhin
F

Ong Venturi — E%}Tz (0,15 = 0.20). Géc lgi nhat

. 2 fi=6+8°

-3
F?.
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