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LO1 NOI DAU

Thidt bi sdv dugc s dung rdt rong rdi trong hdu hét cde
neanh cong nghiép. H¢ thong thict bi sdy la khdu kha quan trong
trong dav chuyén cong nghé sdn xudt san phdam. Pé dua cidc thiét
bi sdv ung dung vao thiec 16, vide thiét ké heé théng say la viée
deiu tién va vo cang qiian trong. ¢ nitee ta, ngoai nhimg thiét bi
sdy dirge nhdp khadu ném trong hé thoug thiét bi sau xudt chung
hay cde thiél b sdy chuyén diing diwge ché tgo hang loat, nhiéu
gud trinh sdn xudl sdn phdm cing véu cdu vdy dieng cde hé thong
sdy riéng ddp wng cho tieng trong hop cu thé, vi du: hé thong
sdy raw qud. thuy hdi sdn, nong Tam san ... Truong hop nay dot
hoi phdi thiét ké hé thing sdy riéng phit hop cde yéu caun da. Khi
chting ta ché' tgo trong wifde cde thit bi sdy chuvén divg thi viéc
thiet ké'1a rdt cdn thiél.

Trong chuwong trinkt mon hoc K¥ thitdt sdy cHa cdc ITHong
dai hoc, nhitng kién thie vé thier ké hé thoug sdy la rdt quan
trone nhdm trang bi cho sinh vién nhimg kién thute co bdn dé
thite hién cdc nhicai vy thiet ké thife 18 sau nay.

Cucn séeh “Thiét ké hé thong thiét bi say” ra ddi nhdan ddp
g cde véu cdi néu o trén. Sach ding cho sinh vien cde nganh:
Mdy va thiét bi nhiet - tank, K¥ thadt ndng hiong, Hoa conyg,
May hod, Thie phdm, ..., ding lam tai fiéu tham khdo cho cde k¥
sir. cdn bo k¥ thudt, cde cdn b g 15 sdin xudt thuge cde g
cé lien quan, cde cdn bo giang dav cae trwong Dai hoo, Cao
dang k¥ thugt.

Trong qud trink bién soun khong thé tranh khoi sai sét. Rat
mong duoe si dong gap ¥ kiéh ciia guv vi doc gid.

Tdc gid



Chuong 1

NHOUNG KIEN THUC CO BAN
VE KY THUAT SAY

1.1. QUA TRINH SAY

1.1.1. Binh nghia

Qué trinh sdy 1a qud trinh lam kho mot vat thé bang phuong phip bay
hot.

Dai tuong cia qua trinh say fa cdc vt am 12 nhimg var thé ¢o chita mot
Jugng chat idong nhdt dinh. Chat long chita trong vat am thuang i nudce.
Mot s it vat am chita chit 16ng khéc 13 dung moi hitu co. vi du: son
vecni... Qua dinh nghiu ta thdy qua trinh sdy yéu cdu cdc tac dong co ban
dén vat am la:

- Cdp nhiét cho vat am lam cho am trong vat hoa hoi.

- L.y hoi am ra khot vat va thai vao moi trudng.

(} day qué trinh hod hoi cha 4m long trong vat la bay hoi nén ¢6 thé
xdy ra o bat k¥ nhiét do nao.

1.1.2. Phan biét qua trinh say v8i mot s8 qua trinh lam khdé khéac

C6 mol s6 qua trinh ¢ thé lam giam am trong vat thé nhung khong
phai 13 gua (rinh say, do la:



a) Vat ly 1am la qud trinh lam giam dm caa vat lieu bang phuong phip
co hoe. Phuung phip niy chi ¢é thé lam cho dm ty do thodt ru khoi vit.

b) Co diac la phuong phap giam am clha vat thé (dung dich) bing cdch
dun soi. Vi du co dac dung dich dudng, sia...

Ngudt ta ¢d thé dung phuong phdp sdy phun dé sidy dung dich duomg
thanh bot dudmg, sdy dung dich stra thanh sra bol ... Trong sady phun ngudi
ta phun dung dich thanh hat v6 cling nha. Cdc hat nhd tiép xde vai khong
khi nong va am bay hoi vdo khong khi. Chét ran trong dung dich con lai ta
thu duge dudi dang bot.

1,2. CAC PHUONG PHAP SAY

Nhu da trinh by & trén. dé sdy kho mol val Am can hal tic dong co
ban: mot la gla nhiét cho vat lam cho am trong vat hod hai (cu thé 13 bay
hoi & bat k¥ nhiét dd nao). hai 1 1am cho am thodr ra khoi vat va thai vio
moéi trudmg.

bé cdp nhiét cho vit cé thé dung cic phuong phip sau: din nhiét (cho
val am L€p Xic Va1 bé mat ¢6 nhiét do cao hon). trao doi nhiét dai luu (cho
VAL am Lé€p xic véi chat long hay khi ¢6 nhiét d6 cao hon), trao do1 nhiét
bic xa (diung cdc nguon bie xa c&p nhiét cho vat}. dong dién trudng cao
tin d¢ nung nong vat.

Pé 1ay am ra khoi val va thai vao moi trudmg ¢é thé dang nhiéu bién
phap nhu: dung moi chat sdy. ding mdy hiit chian khong, khi say & nhi¢t do
cao hon 100°C hdi am thodt ra ¢6 dp sudt 1én hon dp suat khi quyén sé (u
thodt viao maéi trudng.

Khi diing moi1 chit say 1am nhiém vu thai am. do moi chit say tiép xic
vd1 vat am. dm s& thodt ra do 3 luc tac dong: do chénh léch néng do am
trén bé mat vat va moi chat sdy, do chénh léch nhigt do gilta Am thodt ra va
mol chdt say sinh ra hue khuéch tan nhiét, do chénh léch phan d4p suat hoi
nude trén bé mat vat &m va trong moi chat say.

Khi ding bom chan khong lam nhiém vu thai am. hoi am duge bom
chan khong hat di va thar vio méi trudmg,.
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C6 thé s dung thi€ét bi ngung ty hoi (hay ngung k&) lam cho am
nging thanh long (hodc CAn va thai vio moi irudng bang cich xa (ing dung
vho trong say thang hoa)). Thudng dung kél hgp mdy hut chan khong véi
thigt bi ngung tu hay ngung keét im dé rhai am.

Cach phan loai phuong phip sdy dung dan va khoa hoc nhir 1a can cu
vao cdc diém co bian di phan tich @ trén.

41.2.1. Phan loai phuong phap sdy theo cach cap nhiét
1. Phuong phdp sdy déi luu

Trong phuong phap nay viéc cap nhigt cho vat am thuc hién bang cach
trao déi nhiét doi luu (tu nhién hay cudng bic). Trudng hop nay méi chat
s&y lam nhiém vu cdp nhiét.

2. Phuong phdp sdy bite xa

Trong phuong phdp nay viéc gia nhiét cho vat am thuc hién bing trao
déi nhigt bic xa. Nguoi ta dung dén héng ngoal hay cdc bé mat ran ¢o
nhiét do cao haon dé birc xa nhiét 161 var dm. Trudng hop nay moi chit say
khong 1am nhiém vu gia nhiét cho vat am.,

3. Phuong phdp sdy tiép xic

Trong phutong phdp sdy nay viec cdp nhiét cho vat li¢u say thyc hign
bang dan nhiét do vat sy tiép xuc vdi bé mit c6 nhi¢t do cao hon.

4. Phuong phdp sdy dang dién truong cao tan

Trong phuong phdp nay nguoi ta dé var am 1rong dién truong tan s0

cao. Vat am s& duge néng len. Trudng hop nay moi chat sdy khong lam
nhiém vu gia nhiét cho vat

1.2.2. Phan loai theo ch& dé thai dm

1. Phuong phdp sdy dudi dp sudt khi quyén

Trong phuong phdp nidy 4p sudt trong buéng sdy biang dp suvdt khi
quyén. Viéc thoat am do mo chit sdy dam nhigm hodc sdy & nhi¢t do cao
hon 100°C. am tu thodl vao moil truong.



2. Phuong phip sdy chan khong

Trong phuong phap nay dp sudt trong budng sdy nhd hon dp suar khi
quyén vi vay khong thé¢ diing moi chat say dé thai 4m. Viec thai am dung
may hit chan khong hoac k&t hop véi thiét bl ngung tu hay ngung k&t am.
Trudgng hgp nay chi dung mdy hit chan khong thi may hidt chan khang dam
nhieém hut toan bo hoi &m thodt ra tir vit dé thai vao moi trugng. Trong
trudng hop ding két hop mdy hiit chan khong véi hi€t bi ngung tu hay
ngung két am thl mdy hit chan khong ¢ nhiém vu tao chan khong ban dau
(lic khaot dong mdy) vi hit khi khong ngung khi thiét bj lam viéc. con thiét
bi ngung tu hay ngung két am 1am nhiém vy thai &m ¢ nghia 1a toan bo am
thoat ra hay ngung két thanh tuyét va duge thai ra ngoai dudi dang long.

Khi sdy chan khéng & trang thdi dudi diém ba (hé cua nude (p = 4,58
muH g 1 = 0.0098"C) am trong vat & thé ran va & viing thang hoa coa ché
do nhiét nén viée hod hot am 13 gud trinh thang hoa. Am thodl ra & ngung
thanh bang tuyét trong thi¢t bi ngung k€t am va thai ra ngodi bang cich xa
bang. Trudng hop niy goi la phuong phip sdv thang hoa,

1.2.3. Phan loai phuang phap say theo cach x( Iy khong khi

Kht dung khong khi lam moi chat sdy can xu ly khong khi trude khi
dua vio budng sdy. C6 hal hudng xir ly khéng khi 13 gia nhiét vi khir am
(hoac tang am) ¢6 nghia 13 x{ ¥ nhiét am. Can ¢ vio cdich xu Iy khong
khi ta co cdc phuong phdp say sau,

1. Phuong phdp sdy ditng nhiét

Trong phuong phdp nay nguoi ta phai gia nhiét khong khi roi dua vio
buéng sdy hoic gia nhiét khong khi ngay trong buéng sdy. Phuong phip
sdy doi huu 1a mot phuong phdp sdy dung xir Iy nhiét. Khi gia nhiét cho
khong khi. nhi¢t do khong khi tang 1én, d6 dm tuong d6i giam con do chia
hoi khong doi. Khi khong khi tiép xiic vai vat s& truyén nhiét cho vat dé
am bdc hoi, déng thai do khong khi ¢6 do am tvong d&i thap nén chénh
1¢ch phan dp snar hot 6 bé mat vat va khang khi $& db 16n lam cho am thoat
ra dé dang. Chénh léch nhiét do gitra khong khi vi var cang 16n 16¢ do bac
hoi &am cang l6n. thoi gian sdy cang nhd. vat kho cang nhanh. Tuy nhién
con phu thudce vio qud trinh truyén 4m bén trong vat say.
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2. Phuong phdp sdy dang xu Iy dm (hut dm)

Trong phuung phap nay ngudi ta xu 1y khong khi bang cdch hat am.
Khong khi duge hat am. do chita hoi gidm lam cho do am tuong doi giam
(nhiét do ¢6 thé khong ddi) din dén nhiét do nhiet k& vor giam tde 1a tang
do chénh At =t - 1,. Tri s0 At 1ang & tang cudng truyén nhi¢t th khong khi
1&i vat lam cho &m boc hot thoat vao khong khi dudi tac dong cua chénh
lech phéan ap sudt hoi nude & bé mat vat va khong khi. Phuong phip nay ¢6
nhuge diém la chi sdy duge am 1 do, viec sy am lien két rit kho khan.
Mat khdc do nhiét d¢ khong khi khong cao, thoi gian sdy da) nén vat say
dé hong do vi khudn. Vi vay phuong phdp nay chi dung dé sdy mot s6 vat
liéu say khong bi 61 thiu, moe & nhiet do moi truong.

Dé khif 4m cta khong khi cé the dung hai cach.
a. Ding cde chat hi am rdn

Chat hit 4m ran nhu silicagen ... ¢6 thé ding dé hit am khong khi
trude khi dua vio budng sdy hoac huat am khong khi ngay trong budng say.

b, Ding miay bt dm

Dung mdy hit am dé duy 1ri do am tuong dér cua khong khi trong
budng say co gid tri thich hop nham duy tri qua trinh (ruyén nhiét. boc hoi
am ¢ val sdy va thodl &m vio mol truong.

3. Phutong phip két hop gia nhiét va hit dm
a. Ding chdt it dm rdn

Khong khi duge thoi qua 16p chat hit am ran dé giam do chira hol, sau
dé qua calorife dé gia nhiét roi dua vao budng siy. Dung phucng phap nay
khong khi viao buong sdy cd nhiet do cao va do am tuong déi thdp nén khi
ti€p xUc véi vat siy st tang ding ké toc do boc hot im giam thol gian say.
Tuy vay phuong phip nay khong thich hop véi vat li¢u khong cho pheép ni.
cong vénh va vat liéu day.

b. Ditng bom nhiét dé it am va gia nliét

Ding bom nhict trong phuong phap nay rat thich hgp. Khong khi duge
dua qua gian lanh, hol nude trong khong khi s¢ ngung tu va thodt ra ngoii
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lam cho d6 chira hoi grim. Sau d6 khong khi qua gidn néng cta bom nhist
dé gia nhict déang dung am lam cho nhict do wng lén. do am tuong doi
gram. Dung phuong phdp nay ta ¢6 thé duy tri nhiet do va do am wong doi
cua khong khi thich hop. Tuy nhién dung phuang phap nay nhiét do moi
chat say thap thudng gin nhiét doé moi trudng vi vay chi thich hop véi mot
s@ vat héu, khong say duge cdc vat licu dé bj vi khuan. lam hong & ahi¢t do
mol1 trudng: 61, thiu, méc...

1.3. CAC LOAI THIET B| SAY

1.3.1. Thiét bi say d&i luu

Thret bi nay st dung phuong phidp say déi luu. Pay la phuong phdp say
thong dung nhat. Thi€t bi sdy d6i lun bao gdém: thiét bi sdy budng, thiél bj
say ham. thiet bi say khi dong. thi€t bi sdy tang soi, thicét bi say thdp, thiét
bi say thiung quay, thiét bi sdy phun...

1.3.2. Thiét bi sdy b(rc xa

Thi¢t bi nay sir dung phuong phip sy bic xa. Thict bi sdy nay ding
thich hop vdi mat s6 loai san pham.

1.3.3. Thiét bi say tiép xuc

Thiét by nay sir dung phuang phdp sdy tiép xde, gom 2 kidu:

a. Thict bi s&y ti€p xdc vai bé mat néng kiéu tang quay hay 16 quay.

b. Thi€t bi say ti€p xiic trong chat long.

1.3.4. Thiét b} say dung dién trudng cao tan

Thiet bi sdy nay ding phuong phdp <8y bang dién trutmg cao tan.

1.3.5. Thiét bi sdy thing hoa

Thiet bi nay sir dung phuong phip hod hoi am la thang hoa (O trang
thdi dudi diém ba thé). Viéc thai dam dung may hdr chan khong két hop
binh ngung két am.
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1.3.6. Thi&t bi sdy chan khéng théng thudng

Thi&t bi nay su dupg cach thai am bang may hut chan khong. Do
budng sdy ¢6 chan khong nén khong thé dung cdp nhict bang do1 luu, viee
cap nhiét cho vat am bang bic xa hay dén nhiét.

1.4. VAT AM

1.4.1. Dinh nghia

Vat am la nhitng vat thé c6 chita mot luong chat long nhat dinh. Vit
am bao gém vat kho tuyel déi va am. Am trong val thuong la nudc, truong
hop dac biét la dung moi hit co. Ty 1@ am dang hoi rat nho ¢ thé bd qua.
Nhing vat thé ¢ kKha nang chifa Am déu 1a vat xép. Céc hang xop trong val
la nhitng ¢hd tréng chia khong Khi c6 kha nang chira am. Khi ti€p xic vOi
khong khi dm hoi nudc trong khong khi s& xam nhap viao cdc hang x0p va
ngung tu thanh long. Qud trinh nay goi la qud trinh hap thy am. Nhu vay
am trong cac hang xop gdm long va hot nhung do khdi lugng rieng cba hai
rdt nho so véi long nén ty lé im dang hoi vo cung nho ¢o thé b0 qua.
Nhitng vt ran kKhong x&p nhu kim loat. thuy tinh ... khong co kha nang

chita am.

4 4.2. Cac théong s& dac trung cd ban cha vat am
1. b6 am toan phdn
La ty 56 gifra khot lugng dm v6i khoi lugng vat am:

G G

3 ‘k+(-’4

O day:
i, - khoi lugng am. kg:
G, - khoi lugng vat kho, ku

G - khéi lugng vat am, kg.



Néu o = 0 la vat kho twyét doi. néu o = 100% thi toan bo 1a am. khong
¢co vat kho.
2. Do am tuyét doi
Livty so gitra khoi luong am vai khai luong vat kho:
G,
T 100% (1.2)

Tk

thy =

Do am tuyét déi ¢ thé 1on hon 100% . Ta ¢6 quan hé giita » vi o, nhu
Sail

S 100% (1.3}
) owm

0y =

3. Do chiru dm

La khai hrgng am chira trong 1 kg var kho:

u L kedkg vdt ke (1.4

Ta co:

o,
100

4. Nong do dm

La lugng am chia trong 1 w7 var am:

& day V Ia thé tich vat am,
5. Do dm cdn bing

Mot var am d¢ trong moi trirdng khong khi &m s8 xdy ra hal trudng

hop:

- vat hi sdy kho dén do am nhdt dinh can bang véi moi trudng xung
quanh.
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- vat hit &m cho dén khi dat dén tri s6 nhat dinh can bing vdi moi
truong khong khi xung quanh.

(3 trang thdi can bang am giia vat va moi truomg khéng khi xung
quanh, d¢ im cba vat khong déi (vat khong hiat am ciing khong thai am).
D6 am cua vil 0 trang thai cian bang v6i mol trudng khong khi bao quanh
vat am goi la do d4m can biang o, (hoac @, U.,, N, ...). Nhu vay néu do
Am cla vat » > o, val s& thai am dé dat dén can bang, nguge lai néu o <
®., vat s& hit dm dé dat dé€n can bing.

Do am can bang phu thudc vao nhiét do va do am tuong d6i cha khong
khi &m bao quanh vat va phy thudc vio ban chit clia vat. Nhiét do khong
khi tang d¢ &m can bing giam. Tuy nhién dé 4m can bang thay doi it khi
nhi¢t do thay doi. Do 4m tweng d6i clia khong khi &m 1ang thi do 4m can
bang tang va nguge lai. Khi doé 4m tuong dai cla khong khi dm o = 100%,
do
do

am can bang cha vat s& dat dén tri s6 cuc dai @,... PO am nay goi 1a
am gidi han o,.

Nhu da trinh bdy & trén, do6 4m can bing phu thuoc khong nhiéu vao
nhiét do vi vay doi véi méi vat licu, do am gidi han w, c6 mot gid tri nhat
dinh. D6 am can bang cuc dai w, 1a gidi han cla d6 am lien k&t. Khi var da
dat dén do am @, muén hap thu thém dm phdi cho tryc ti€p nude vio vat,
Am mi vat ti€p nhan theo cdch nay goi la 4m tr do. Am tr do chia trong
val khong han ché. Am tr do chia trong cdc hang x6p 16n hoac dinh uét
trén bé mat vat. Nhu vay, dai 4m chia trong vat 1a 0 < o chia ra 2 phén:

- phdn am tr 0 + o, 12 am lién két.

- phdn am tir ®, + © 13 4m tu do.

Am tr do lién ké1 y&u véi vat, sy hod hoi cha dm nay tuong tu nhu
nuée ty do. Am tu do ¢6 thé bi loai ra khdi vat bang phuong phdp co hoc:
ly tam, ép ... Am lién két ¢& su lién két chat chd & miic do khdc nhau ty
theo loai lién két: thim thiu, mao din, hdp thu, hod hoc. Trong d6 lién két

tham thdu 12 y&€u nhdat va lién két hoa hoc 13 chat nhat. Am ¢6 lien k&t hod
hoc (thuong dudi dang phan tir ngdm nudc) c¢é lién k&t chat ché khong thé
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tich ra trong qud trinh sdyv. Am lien két khoé hod hoi hon nude tir do. Khi
sy, trude hét am tw do hod hoi thodt ra khoi vat. sau dé dén am thim thau,

Am mao quin, am hap thu.
6. Nhi¢t dung riéng ciia vdt am
Nhigt dung riéng clia vat &m phu thude vio bin chat ctia vat va do am:

100 ¢ o,

C‘T\H = (_jk' — L1 I —
100 + o, 100 + @,
100 C .
S 10 H 000 ek (1.6)
100 - o,

trong do:
C, - nhiér dung riéng coa vat kho:

C, - nhiet dung riéng ciia nudc.

1.5. TAC NHAN SAY

1.5.1. Nhiém vy cla tiac nhan say

T&c nhin sdy ¢6 nhiém vu sau:

}) Gia nhiél cho vat say

7} Tai am: mang dm tir bé mat vat vio mol truong.
3) Bao v¢ vat say khoi bi hong do qud nhiét.

Tuy theo phuong phdp sdy. tic nhan sdy ¢ thé thue hién mot hoac hai
trong ba nhiém vu néi trén.

Khi sy doi hu. tde nhan sdy 1am hai nhiém vu gia nhiél va tdi am.
Khi say biic xa. tdc nhan sdy lam nhiém vy tai am va bao vé vat sAy.
Khi sdy 1iép xic tdc nhan say 1am nhiém vu tai 4m.

Khi sdy bang di¢n trutng tdn s6 cao. tic nhan sdy lam nhiém v tdi



Khi sdy chan khong chi ¢é thé cdp nhiét bang biic xa hay dan nhict
hoac két hgp ¢a hai cdch cdp nhiét nay. Viéc thodl am ding bom chan
khong hay két hop bom chan khong va thict bi ngung k&t am (sdy thang
hoa), vi vay phuong phdp sdy chan khong khong c¢dn tdc nhan say.

1.5.2. Céac loai tac nhan siy

1. Khéng khi am

Khéng khi am 12 loal tidc nhdn sdy thong dung nhit. Dung khong khi
am ¢6 nhidu vu diém: khong khi ¢6 sdn trong ty nhién, khong doc va khong
lam & nhiém san pham.

2. Khoi lo

Stt dung khéi 10 lam moi chal sdy ¢é uu diém la khong céan dimg
calorife, pham vi nhi¢t do rong nhung dung khéi 1o ¢6 nhuoe diém la khoi
cé thé 6 nhiém san pham do bui va cdc chat ¢é hai nhu CO,., SO,.

3. Hon hop khong khi hoi va hot nude

Tdc nhan sdy loai nay dung khi cdn ¢6 do am twong d6i ¢ cao.

4. Hoi qud nhiét

Hai qua nhié¢t ding Jam moi chdt sdy trong trudng hgp nhi¢t do cao va

san pham say 1 chdt dé chdy, no.

1.5.3. Khéng khi am

1. Céc thong sé co ban cia khong khi dm

a) Do am teong doi 13 ty 6 gitta lugng hoi nude cd trong khong khi
dm v6i luong hoi nude 16n nhat ¢ thé chira trong khong khi am d6 o cing
mot nhiét do:

Gy

0 = 100% = 2% jo0% (1.7)

T hmay P Tin

trong do:



G,, kg - lugng hoi nudc trong khong khi am:
Gpome. kg - lugng hoi nude 16n nhdt co thé chira trong khong khi am;
p,. Nim’ - phan dp sudt hoi nudc trong khong khi am;

Py.. Nim™ - dp sudl bio hod hoi nude & nhigt do khong khi am. Tr1
$6 pp. ¢6 thé tra bang hoi nudc hay tinh todn theo cong thitc sau [6]:
£
A 4026.42 :
Phe = €XP| 12,031——6-——| (1.8)
L 235+1
Do im tuong d6i dic trung cho mic do bio hoa cla khong khi am:
¢ = 0 12 khong khi kho, ¢ = 100% 1a khong khi iam bao hoa.
b) D¢ chita hei 13 lugng hoi nude chia trong 1 Ag khong khi kho:
d - gh_

Ty

. kglkghkkkhé (1.9

& day: G, kg - luong hoi nude chia trong khong khi am;.
G,. kg - lugng khang khi kho.

G, va G, ¢6 thé xdc dinh theo phuong trinh trang thdi cua hot nudc va
khong khi kho theo p,. p, va p, vay ta co:

d=622. P elkekkkho

P D,
=622 - PPm o oikekkkho (1.10)
p - (:).phﬁ

Tir d6 6 thé xdc dinh phan dp sudt hoi theo céng thirc:

d
ph:E)ZI;—i-p (1.1
¢) Entanpi ctia khéng khi dm duge tinh vo1 | kg khong khi kho nhu
sau:
1=1,+1, . kilkgkkkho
trong do:
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I, - entanpi cua khong khi kho. T, = Cut, Idikgkkkho vai Cy la
nhiet dung r1ieéng cta khong khi kho, <6 i s6 la 1,04
kJ/kgkkkho, t 1a nhiét 4o ciia khong khi am;

], - entanpi cua hoi nudc ¢6 trong 1 kg khong khi kho, xdc dinh
b&i biéu thic:

I, =d.j, = d(r + Cpt) (1.12)

vGi r - nhiét 4n hoa hoi clia hoi nuée, 1= 2500 kJ/kg:

C,» - nhiét dung rieng hoi nudce, Cpp = 1.9 kJikgK:

Nhu vay ta cé:
[=Cut+ a(r + Cut)
= (Cpp + A.Cppit + d.r

=C,,t+dr (1.13)
Cyy £0i 12 nhiét dung riéng cia khong khi dm, kJ/kgkkkhé.

Ta thdy entanpi ciia khong khi am gém 2 phén: phén thi nhat 12 Cypal
]2 entanpi hién va phan thit hai la d.r goi la entanpi an.

d) Nhiét do dong suong l,

Nhiét do dong suong cua kKhong Khi 4m 12 nhiét do cha khong khi bao
hoa dat dugc bang cach lam lanh khong khi im trong diéu kién do chiia hoi
khong d6i. Khi biét nhiét do va d6 4m tuong d6i ta ¢ thé xac dinh nhiét do
dong suwong. Nhigt do dong suong 6 thé xdc dinh bing dé thi I-d hodc
bang cdch tinh todn khi bift t va ¢ nhu sau:

- Trude hét xac dinh 4o chira hai ciia Khong khi am:
d=622 2Pu o orkgkkkho
p_- q)‘Ph.\
trong do p,. 12 dp sudl bdo hod clia hoi nude & nhiét do t {tra bang hai nudc).
- Xic dinh phan 4p suét hoi nudc theo cong thic:

pd

= Nim®
Pn= 622+ d "
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Khi bdo hoa ¢ = 100%, p, = p,, nhiét do khong khi 4am ldac nay 13 ©
chinh 14 nhiét do bio hoa tng vé1 dp suat p, = p,.. Vi vay cd thé ira bing
hat nudéce bio hoa vai p, ta xdc dinh duge nhiét do bio hoa.

e) Nhiét do nhiér ké wat 1,

Nhiét d¢ nhiét k& udt 1d nhiét do cha khong khi 4m bio hoa dat dugc
bing cach cho nude bde hoi doan nhiét vio khong khi 4m. Qué trinh xay ra
lam cho nhiét d¢ khéng khi 4m giam, do am tuong déi va do chia hoi tang,
con entanpi khéng d6i. Qud trinh dat dén trang thai can bing ¢ = 100% thi
nhiét do khoéng khi &m 1a t,. Nhiét do nay ciing chinh 14 nhiét do nudc.
Ngudi ta do nhiét do nay bang cdch ldy bong hodc vai thd quan va bau thuy
ngan cia nhiét k€ va nhing vao nudc vi vay

cd tén goi 1a nhiét do nhiét ké uét. {
Khi dé 4m tuong déi cua khong khi am )
¢ < 100%. t, >ty va 1 > t,. Khi ¢ = 100% f
thit, =ty =t,. P
Ta thiy do chénh nhiét do At = 1, -t fy 7 - 100%
phu thudc vao ¢, khi ¢ cang nho thi At cang Is o

I6n, su bay hoi clia nude vao khong khi dm O -
cang nhanh. Nhu vay do cheénh At biéu thi Hinh 1.1. Xac dinh nhigt d6 dong
. , L, . o i sugng va nhiét dé nhiét ké udt.
kha niang b&c hoi am nén co tén goi la thé
sdy. Khi At = 0 dat dén can bang gilta khéng khi am va nudc (1, = t,) lic
nay khong ¢d sy truyén nhiét tir khong khi dén nudc va khong ¢é su bay

hai cua nuéce vao khong khi.

Biét nhiét do khong khi t, va nhiét do nhiét k& ust t cé thé xdc dinh
do am tuong déi @,.

- Trude hétra xdc dinh dy:

dy = 622, P
P~ Psm

O day psy 14 dp suit bao hoa cua hoi nude § nhiét do t,, (tra bang hoi nudc
bdo hoa).
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- Xdc dinh entanpi clia khong khi am:
l\] = (:]'iktM + dM(r + Cph[\‘i)

Qud trinh 1 - M ¢6 1 = const nén I, = I,. T¥ dé ta xdc dinh do am
tuong dai & trang théi i:

Il _cpk[l
r+Cot

5 ‘ dip
va o= —.
(622 +d )py,
0 day py., tra bang hoi nude bao hoa theo t,.
F1Thé tich riéng va khoi lwong ridng cia khéng khi dm

Khong khi am 1a hdn hop khi 1y tudng nén ta cé thé xdac dinh khei
lugng riéng cua no:

Pn + Pe _ _Pn +p“Ph
R,T R, T R, T R.,T

1 1
[
[\Rw Ry R,

1 1 i P ¢
= —|| — - — |opy +=—| , kg/m 1.14
THRh Rk}pph“ R } g (-14)

k

-
il

Pxt Pn=

1l

=

Thé tich riéng cha khong khi 4m la:
1 ;
v=— , mlkg
p

Khoi tugng riéng cia khong khi kho (tinh theo thé tich khong khi am)
14 khéi luong khong khi kho chifa trong | m* khéng khi dm dugc xic dinh
theo cong thirc:

P _ P—OP
R,T R,(273+1)

o, = (1.15)
& day p la 4p sudt cha khéng khi am:
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p = 745 mmHg = 99333 Ninr
Viy ta co:
99333 -0p,,

= = I 1.16)
Py = 537073+ 0 8 (

Cé thé tinh p, theo do chifa hat:

Px =

P
a }(2?3 +1)

(R +R
" " 1000

= - 99333 . keghw’ (117

i M
| 287 + 462 4 a7y
| 1000/

1.5.4. Khéi |

Khi sit dung khéi lam moi chdtl sdy ta phai tinh todn qud trinh chdy
nhim thu duge khéi 10 cd luu lugng, nhiét do. do chira hoi nhat dinh. So dé
nguyén 1y budng dét tao khoi lam moi chit say duge biéu dién trén hinh

1.2.
nhién gy
—— khoi
khéng khi | B
1 e, 3 khéng ki

Hinh 1.2. Sd d6 nguyén ly budng d6t tac khoi:
1. budng dét; 2. budng lang bui; 3. budng hoa trén.

Trong tinh todn qud trinh chdy. dé tao khéi lam moi chat sdy. ngudi ta
thudrng tinh cho | kg nhién ligu va cdn sac dinh cdc dai lugng co ban sau:

1) Nhiét tri ciia nhién liéu

Nhiét tri ctia nhién liéu cd thé xdc dinh theo thanh phén nhién ligu
hoic do trong phong thi nghiem. Khi biét thanh phan nhién li¢u, ¢ thé xdc
dinh nhiét tri theo cdc cong thie sau [11]):

- D&i v&i nhién liéu ran, ta co:



QY =QY ~25(9H" + W), kitkg
Qr = (Q:(100 - A" LWUYI00 ,  kJikg
Q! = 340C° + 1250H" + 110(8° —0%) . kitkg
_ P&i véi ddu nang {madit):
Q,=Q.-5045H , keallkg
Q, = 12400 - 2100d* . keallkg
trong 4o6: ‘
H = 26 - 15d 12 thanh phén hydro trong dau;
d 1a ty trong cia déu & 60°F. d = 0.8152 + 1,0285.
- P&i vai nhién liéu khit
Q. = 0.01{Qeo €O + Qu, Hy + QuysHLS+ Qe u CoHa) o KimrC

irong d6: €O, Hy, HaS. C.H, 1a thanh phan thé tich cua nhién ligw;

Qeor Quy - Qs » Qe n, a nhiét tri cua cac chat khi chay
' tuong Ung:
(2“2 =1 10800 k.f”ﬁj“‘ QC:\HS = 91400 k‘;”nj“‘

Qeo = 12150 kiint'ic Qe = 118800 kiint'tc

QHQS = 23400 k‘!"frnjff QC2H4 = 39300 k.”?ﬂ'fl{'

Qe = 35800 kJim’te Qg = 86000 kltm'tc
Qepne = 6380{5 kiim’tc Qe = 116000 kf/m’te
Trong cdc cong thic ¢ trén:
Q" la nhiér tri thap lam viéc
QY 15; nhiét tri cao lam viéc

Q" 1a nhigt tni cao theo chdt chdy.

21



2) Tiéu hao khong khi
a) Tiéu hao riéng khong khi I3 thuyét
Theo [1] ta cé:
- P61 vai nhién liéu rdn va long:
L, = 0,115C" + 0,34SH" + 0.043(S" - O") , kgrkgni  (1.18)
trong d6: C"%, H", §", O" la thanh phan nhién liéu theo khéi lugng.
- D6i v6i nhién ligu khi:

n
m+ -

Ly = 1.38] 00179C0 + 0248H, + 3 40 H -0, |. kelkgnl
! m+n H

] J
(1.19)
trong d6; CO, H,, C,H, ... 1a cdc thanh phdn nhién liéu theo khéi luong.

- Xdc¢ dinh theo nhiét tri:

93.Q"
L, =10, 12200 (1.20)
1000
by Tiéu hao riéng khong khi thue 16
L =aL, (1.2

0 day o 1a he s¢ khong khi thira trong budng lira.

He s6 khong khi thira o - chon theo loai nhién ligu va cdu tao budng
dée. Khi ding khoi lam moi chat sdy, nhiét do khéi thudng thiap hon nhicu
50 vdi nhiét do khéi ra khoi budng lira vi vay cén dua khéi qua budng hoa
ron vl khong khi dé dat duge nhiét d6 moi chdt theo yéu cdu. He s6
khong khi thira chung la:

o= L+AL oL, +AL
LH l‘l)

AL
=y + bl o+ AQ

trong dé Ac 13 h¢ s& khong khi thira trong buéng hoa tron.
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3) Xdc dinh hé s¢ khong khi thira

Hé s6 khong khi thira o duge xdc dinh bang cidch chon oy theo nhién

lieu va kigu budng dét sau dé tinh Aa theo qud trinh hon hgp khong khi va

khoi.

He s6 khong khi thita chung o tinh theo khéi vao budng sdy cd thé xdc

dinh theo nhiét do khoi dung lam moi chat sdy. Theo [1] ta ¢6:

a) D6t vei nhién liéu ran va long

(

. 9H!v +WI\: +Aiv
QMg + Crta — | T Chalin

- 100
a= W +
1
Ly Copty + -0 —1
[1[ kh* kh 1000 th
OH" + W™ L
- e 1, + Woll'y —1)
. 100 —
L
L1(C f + @i—l,w
i L kh*kh 1000 ]/

trong do:
Q" - nhiét tri cao cla nhién liéu;
Nue - hiéu sudl budng dot;
C,, - nhiét dung riéng cta nhién liéu;
t,, - nhiét do nhién liéu vao budng dady;

i, - entanpi cta hoi nude trong kKhoi;

(1.22)

i', - entanpi cia hoi nuéc dung dé phun nhiéen ligu (khi dét nhién

{icu long dung hoi nudc phun phién ligu);

W, - tiéu hao hoi dé phun nhién liéu (khi dgt nhién ligu long):

I, - entanpi clia khong khi vao buéng dot;
d, - do chita hoi cia khong khi vao budng 4ot
C,, - nhiét dung riéng cua khéi;

1., - nhiét dé cta khoi.
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Khi dét nhién liu ran W, = 0.
Nhiét dung riéng cliia khoi duge xac dinh theo cong thice sau:

- 1 - ~ . -
(—]C()zc‘CZOZ +(J502('S()2 +('N2CN2 T("D?‘CUQ

G kh

Cuo =

trong dé: +

Geo, » Gsoypr Oy - G, 12 thanh phdn cia khoi kho:

Ceay s Csoy» Ciy s Cy, la phigt dung riéng cua chiing.
¢ trén ta 43 x4c dinh duoc:

Geo, = 0.0367.C" . kgkgnl

Gy, = 0,02.8" | kgikgn!

Gy, = 0,768aL, + 0.0IN" . kgtkgn!

Go, = (o - 1).0.232.L, , kgrkgnl

trong dé: HY W™ ", §", N" la thanh phdn nhién liéu theo khol
lugng.

b} DO vai nhién Hiéu khi

. { 0,09n
" +C L —1=3 C H ]C t,
Q\ nhd nl - nl L z 12m in m-tn kh*kh
o= - 3 ) -
J 1
]—’lJLCkhlkh + IBOE) -1, .|
0,09 ' . .
(Z 12n{_+nn C.H, )lh + WGy 1)

- (1.23)
’ ihdu__ I \

L[][Ckhtkh + 1.1000 - {:J

G day:
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C,H, - thanh phan cdcbua hydro tinh theo phdn tram khéi lugng:
W, - do am cia nhién liéu khi;
i'y - entanpi clia hoi &m trong nhién liéu.
Sau khi xdc dinh hé s6 khong khi thira chung o ta chon hé so khong
khi thira clia buéng d6t theo nhién liéu va kiéu budng d6t o, tir d6 ta cé:
Aot = - @y

Vay luong khong khi can hoa trén thém la:

AL = Aak, ., kglkgnt

1.6. CHE B0 SAY

1.8.1. Khai niém va dinh nghia

Ché do say la tap hgp cdc tdc dong nhiét 4m cha moi chat sdy dén vat
liéu siy nham dim bao chat lugng va thdi gian sdy nhat dinh theo yéu cdu

[2].

Ché& @6 say thé hién dudi dang cdc thong s6 sau: nhi¢t do tdc nhan say,
hiéu nhiét dé khé uét At (hay do am tuong doi ¢}, téc do moi chit say.

1.6.2. Cac thong s6 xac dinh ché& do siy
a) Nhiét do tac nhdn sdy vao thiét bi t,

Nhiét do tdc nhan sdv vao thiét bi anh hudng quyét dinh dén téc 4o say
¢6 nghia 1a anh huong quyét dinh dén thdn gian sdy. Nhiét do t, cing dnh
hudng dén chat lugng sdn pham sdy. Mot s6 san pham siy khong cho phép
sdy & nhiét do cao vi vay nd khong cho phép nhiét dé tdc nhan sdy vugt qud
gia tri nhat dinh. Nhi¢t do tdc nhan sdy vao thiét bi cang cao, 16¢ do say
cang 1dn dan dén thoi gian sdy giam va giam tiéu hao nang lugng. Tuy vay
nhiét do tdc nhan sdy cang cao thi ton thit nhiét vio méi trudng cang ién
dan dén tang tiéu hao nang lugng. Vi vay cin xdc dinh tri sé t, 18 wu theo
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ham muc tiéu 14 tiéu hao nang luong. Tri $6 t, &1 uvu theo tiéu chi nay
thuéng kha ién vi vay khi say cdc vat liéu nhay cam nhiét {chat luong san
pham giam khi nhiét do tang) thi nhiét do tdac nhan say t, xdc dinh theo
di¢u ki¢n chat luong san pham. Vi du khi sdy cdc vat lieu dang tinh bot
nhi¢t do tdc nhan say (, thudng nho hon nhi¢t do hé hod (khoang 60°C).

by P dm tuong d6i ciia khong khi vao thiét bi ¢, (hay At,)

D¢ ¢hénh nhiet do kho uét cha moi chit vio thiét bi At, tao nén 1thé
sdy. nd 1 dong lue cho dm thodt ra tir vat vio méi trudng. The sdy cang 1dn
thi t6c d6 thodt &m cang Ién. Tuy nhién khi tdc dé thodt 4m 1dn sé din dén
vil say bién dang (vénh, nit) vi vay ta chon At, thich hgp vdi timg leai sén
pham va timg giai doan cta qué trinh sdy.

¢) Nhiét do moi chdt say ra khoi thiét bi 1,

Nhi¢t do ndy cang 16n thi t6n thdt nhiét do khi thodt cang cao. Vi vay,
theo mue ti¢u tiét kiem nang lugng thi nhiét do (, cang nho cang tdt. Tuy
nhi¢n. khi chon , phai bdao dam A1, = t, - t,, dé duy tri qua trinh truyén
nhi¢t gitta moi chat sdy va vat liéu sdy. Do chénh nay cin chon 16i vu vé
kinh té. t, cang i6n thi nhiét truyén tir moi chat sdy dén vat liéu sdy cang
I6n dén 61 t6c do bay hoi am 16n. thoi gian s&y giam, tiéu hao nhiét cho
qud trinh say gidm. Dong thoi t, 16n s¢ din (61 tang (6n that nhiét do khi
thodt va tang t16n thal nhiét vao moi trudng do truyén nhiét qua vo thiét bi.
Vi vay can chon At, 181 vu. Tri s6 nay thuong chon theo kinh nghiém tir
10 - 15°C.

d) B6 dm méi chdt sdy ra khoi thiét bi p,

Thoéng $6 nay ciing anh hudng dén qué trinh s&y. Chon @, cing ldn thi
tiéu hao riéng khéng khi cang nho. Tuy vay. viéc tang ¢, bi han ché bai do
am can bang cla vat liéu tuong (ng v&i trang thai khong khi 4m ra khoi
budng sdy (t,, ©,). Khi ¢, tang dén (ri s6 nhat dinh @,, thl do am cia vat
lieu sdy o = ., lic nay gidta vat li¢u va moi chat sdy dat dén can bing, am
trong vat khong thodt ra duge tham chi néu tang ¢, qud tri $6 ©,, s& xay ra
hién tuong vt lieu hit dm 10 moi chat say. Trudng hop nay ¢é the xiy ra
khi say ham clung chiéu.
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Tri $6 <, thudng chon nhd hon tri $6 gidi han ©,, tir 5 dén 10% . Theo
[3] tri s6 @, t61 vu thay doi tu¥y thudc nhiét do t,. V6i nhiét do t, = 40 =+
60"C, tri 58 ¢, hop 1y 12 80%.

Trong thi€t bi sdy budng, ché do say thay déi theo thoi gian sdy. Mbi
giai doan sdy thudng chon ché do sdy khdc nhau.

e) Tdc d6 tde nhan sdy

Téc do tic nhan sdy anh huong ding ké dén sy thodt Am clia vat sdy.
Téc do tdc nhan say cang 16n sy thodt am cing 16t. Tuy nhién, téc dé tic
nhan siy cang 16n din dén tang t16n that 4p suit trong qud trinh luvu dong
cia moi chat sdy trong hé thdng lam ting nang lugng clia quat gid. Vi vay
cdn chon tdc do hop 1v. Theo kinh nghiém van hanh thuc t€. d6i véi thiét bi

sdy budng va hdm dé sdy gb, 16¢ do tdc nhan sdy chon theo cdc ch& do sau:
- tudn hoan tur nhién, t8c do tic nhan sy < | m/s
- tuan hoan cudng buc yéu, 16c d6 1 = 2 m/s |
- tuan hoan cudng bifc manh, toc d¢ 2 + 3 /s

Toc d6 tic nhdn s&y con anh hudng dén kich thude thiét bi, vi du:
Thi€t bi sdy budéng va ham toc do tdc nhan say 1én thi tiét dién budng hay
hdm cang nho nhu vay néu cing cong suat thi chiéu dai hdm sé 1dn hon. Vi
vily cin chon téc dé tdc nhan sdy hop 1y dé cho giira tiét dién va chiéu dai
can xtng. (3 mot s6 thi€t bi sdy nhu sdy éng khi dong, sdy tang soi... téc do
tac nhan sdy dugce tinh toidn theo ché do khi dong can duy tri trong thiét bi.
Ngoai ra t6c do tdc nhan sdy con bi khong ché boi ty [¢ bay vat licu theo
moi chat,

1.6.3. Chon ché dé sy

Viéc chon ché do sdy thuong can ci vao 2 tiéu chi: mot 1a s lam viéc
cua thiét bi va hai 1a can ¢ vao vart liéu say.

a) Cdn cit vao su lam viéc cda thiét bi
- Céc thi€t bl sdy lién tue nhir: sy ham, sdy khi dong, sdy tdng soi. sdy

phun ... cdc giai doan cua qud trinh s&y phan b6 6n dinh trén thiét bi theo
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chiéu chuyén dong cua vat liéu (vi du: thiét bi sdy ham, céc giai doan siy
phan bo theo chiéu dai ham). (3 cdc thiét bi say nay, ché do sdy duge chon
cho ¢4 thiét bj khong phu thudc thai gian, cu thé 1a chon trang thdi moi
chidt vio t,, ¢, trang thai moi chat ra t,, 0,. Ngoai ra. viée chon ché do say
cOR ¢an ctt vao thiét bi 1am viéc cung chiéu hay nguge chiéu.

- Thi&t bi sdy lam viéc chu ky

O cac thi€t bi sdy 1am viéc chu k¥, cdc giai doan cha qud trinh sdy
phan bd theo thai gian sdy, vi viy @ moi gial doan s&y can chon che do say
thich hop. Vi du, trong thiét bi sdy thiing quay dung sdy ca phé¢ theo chu ky
thi gian sdy 24 gid v&i ca phé hat do am dau 52%. cu6i 12%. Che do sdy
cling duge chon khdc nhau, ¢6 3 giai doan: gial doan dau 8 gid, nhi¢t do
moéi chat vao 68°C, giai doan 2 thai gian 8 gid, nhiét do moi chat vao 64°C,
giat doan 3 théi gian 8 gid, nhiet dd moi chat vao 59°C. Ché€ do sdy trong
thiét bi s&y budng duge dua ra trong [10].

b) Cdn cir vao vt liéu sdy

- Cdc vat liéu sdy khong cho phép cong, vénh. nitt nhu gd, d6 gém,
men s ... khi chon ché do sdy cdn ca hai théng s nhi¢t do va do am tuong
doi (hay Aty

- Cac vat liéu s&y khong s¢ nit, cong vénh nhu rau qud. thuc pham,
thirc an gia stc, khoai sdn thai 1t ... khi chon ch& do sdy chi cén chon
nhiét dé vao thiét bi 1, con nhiét do ra khoi thiér bi t, vh do am tuong déi
¢, chon theo cdc tiéu chi & phan trén.

1.6.4. Cac bién phap dé duy tri ch& dd siy

B¢ dam bao duy tri ¢h€ do sdy thich hop cho timg loai sdan pham va
tirng giai doan ciia qud trinh sdy c6 thé tién hanh cdc bién phdp sau:

a) Phun dm

Khi ché do sdy cdn do am tuong d6i cao ma sau kbhi gia nhiét do am
trong déi clia moi chat khd nho, trudng hgp nay cén tang do 4m tuong doi
cha khong khi. Mot bién phdp ¢6 hiéu qua [ phun am. tirc 12 phun nwdc
viao khong khi, nudc s& bay hot lam cho d¢ dm tuong déi coa khong khi
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tang len. Trong hé thong didu hoa kbong khi ngudi ta su dung rong ridi
phuong phdp nay.

b Héi liew mot phdn khi tha

Khi thai cia he théng sdy cd do dm trong dot @ cao. Sit dung hoéi huu
13 14y mot phan khi thai hoa tron vai khong khi mdi dua vao hé thong.
Diém hoa tron ¢d thé dat trudc hodc sau calorife v thuong dat & dau hat
cua quat gié. Lam nhu vay co thé ting do dm tuong doi clia moi chdt siy
vao hé thong, dong thoi cd thé tiet kiem nhigt. Sir dung héi luu c6 thé diu
chinh dugc dé am tuong doi vao thi&t bi siy theo yéu cdu cua ch& do say
bang cich diéu chinh ty & khi hoa trén (hé s6 hoi luu).

c) Sir dung gia nhiét trung gian
Gia nhiét trung gian 12 gia nhigt thém cho moi chit trong budng say.

Nhuge diém 16n cua thiét
bi sdy budng la nhiét d0 moi
chit giam dan theo chiu fT
chuyén dong clGa moi chat T
trong khi do vat lieu ding yén 1
nén san pham kbo khong déu. (/
Pé khic phuc nhuge diém nay
cé thé s dung gia nhiét trung 5
gian. Mudn vay budng siy cén ]
chia ra nhiéu phan, moi chat
sdy qua mol phin dugc gia
phiét bé sung 1am cho nhigt do t
tang lén, nhiét dé mol chat 7
trong budng siy s& déu hon.

i

Trén hinh 1.3 qud trinh :
0-1 1a gia nhiét trong calonife o dg d,
chinh. Qud trinh 12' 12 qua
trinh say trong phén 1. qué

I
!
I
{
!
|
!
[

d

oV

2

Hinh 1.3, Qua trinh sdy
cé gia nhigt trung gian.
trinh 2’1" 14 gia nhiét trong

calorife phu va 1'2 1a qud trinh s&y trong phan 2 cha budng sdy.
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1.7. CAC PHUONG PHAP XAC DINH THOI GIAN SAY

Thasi gian sdy 1&d mot dai luong dédc trung 16ng hop cua qud trinh say,
né cé ¥ nghia dac biét quan trong trong qua trinh thiét k&€ va van hanh thiét
bi sdy. Thdi gian sdy phu thuoe vao nhié¢u yé&u 18, trude hét 1a cdc dac trung
cta vat licu sdy nhir ching loai, hinh ddng, kich thude. do am ban ddu va
do 4m san pham sau khi sdy, cdc dac tnmg cla thi€t bi say nhw phuong
phéip sdy, ché do sdy, cich bo tri vdt hi¢u trong thiét bi (chiéu day ldp vat
licu ...). Do viéc xdc dinh thoi gian sdy bang gial tich gap nhiéu kho khan
nén trong tinh todn thuc t€ ta thudng xdc dinb thai gian say bang thuc
nghiem (cac cong thie thuc nghiem) hoac theo kinh nghiém van hanh.

Tuy nhién Khi nghién ciu céc thiet bl sdy méi va dé s8y cdc vat Ligu
chura ¢6 nhiéu kinh nghiém thyc t& ngudi a phai dya vao 1y thuyét hoac két
hop 19 thuy€t v thye nghiém dé€ xdc dinh thot gian say.

Vé npuyén tac, thoi gian sdy 6 thé tinh bang gial tich theo cic budc
sau day:

1. Xay dung mo hinh vat Iy phu hop v61 vat liéu cdn say va vdi mat
thiét bi sdy nao d6 phit hop vdi phuong phap cdp nhiét va ché do sdy.

2. Tir moé hinh vat 19 thiét 1dp mo hinh todn hoc cua bai todn truyén
nhiet truyén chit cling véi cac diéu ki¢n don tri tuong ng.

3. (Giai mé hinh todan hoc tim nghiém u = f(x, y. z, ©). T thi nghiém
nay tim gid trj trung binh theo toa dé khong gian s& duge u, = f(1). Tir do
¢6 thé xdc dinh duge thoi gian sdy T

pé xay dung duge mé hinh 10dn hoc thudng phai don gian hod bing
cach bo di mat s6 y&u 16 dnh hudng Vi vay cde két qua thu duge bing giai
tich thuomg sai khdc vai thye té€ vi vay vigc dp dung con han ché.

Sau day s& gidi thiéu mot s6 phuong phdp tinh toan thoi gian say.

1.7.1. Phuong phap A. V. Lu - cép

Ppay la phuong phdp gidi tich ding dé xdc dinb 1hdi gian sdy doi va
vat lieu dang tdm phang sdy trong thiét bi say doi luu [1].
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D¢ mo hinh t0dn hoc ¢6 thé giai duge mot céch don gidn, A. V. Lu -
cOp da bo qua dnh huong cua nhiét do dén do am. Do d6 phuong trinh dan
chat co dang:

2
du au

— =131 -
Ox?

m
a1

Trong giai doan sdy t6c do khong doi ta coi ddng am trén bé mit
q., = const. Thai gian sy trong giai doan nay bang:

0 — 0

N

T, =

Trong gtai doan sdy 16c d6 giam A. V. Lu-cop di gidi phuong trinh vi
phan vdi cdc diéu ki¢n don tri va khi bi€n doi chuyén tir do chita am u sang

d¢ dm o thu duge két qua thai gian say trong giai doan 16¢ 46 giam nhu sau:

1, = lbinﬂj!\__&
ko, -w,
g day k goi 1a hé s¢ say, k = X.N, v&i x = _ 201 14 he s6 sdy tuong
B, ~ O,
doi.
Thoi gian sdy 1éng cong la:
W, — W, 1
1= ———|l+In{, —0_ )X| , & (1.24)
N XN[  ~0wX]

Tir cOng thic (1.24) ta thdy, mudn xdc dinh thdi gian sdy theo phuong
phap A. V. Lu - ¢6p cin biét 46 4m ban ddu o,, dé am can bing o, va tac
do sdy trong giai doan say tdc do khong d6i N. O day N cén duoc xéc dinh
bang thue nghiém phu thudc vao ché do say.

1.7.2. Phuong phap G. K. Philénhencé [1]

Philonhencé da nghién ciru nhiéu dudng cong sdy & cde ché do sdy
khdc nhau. 6ng di phat hién ra ring cdc dudng cong siy ¢ thé bidu dién
bang mot dudng cong duy nhat néu idy mot truc 12 téc do say do/dt va trie

kia 1 tdc do dan suat:
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b dw
0= —.
N drt

T6c do sdy din suidt © duge xdc dinh bing thuc nghiém ¢6 dang:

A-Blo-o,)"

0=

Cac hé s6 A, B, m phu thuéc vao vat licu. Khitm = | thi thdi gian sdy
¢6 thé xdc dinh bang cong thitc:

1 do O -0y
N dt A+ B(m - m‘:h)

A
dt = —-1-—( + B\|d{0
Ny w-m, )
= e " Blo, ~ouL)] . (1.25)
N| W, — O,
DS vai tam phang néi chung:
O O

7 285+ 073w, -0.)

& day o, la do am tuyét doi.
Viy ta cd:

7= —1[728,5111 &i_—(ﬂ—Lh-F 0,73({5)”] _O)ch)\!
N i_ By~ W |

Ta thidy ring mudn st dung duge phuong phép nay cin phai xdc dinh
bang thuc nghiém td¢ 46 sdy dan xuat.

1.7.3. Phuong phap N. F. Bécuchaef [1]

Phuong phdp nay da coi phuong trinh dén dm nhu phirong trinh tham.
Tir d6 ta nhan duge quan hé gitta d¢ am v thai gian say:
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.
A+ Br

m=o, -

trong dé: A, B phu thudc vio vat heu say va ché do say.
Tir 46 ¢6 thé x4c dinh thoi gian sdy theo cong thic:

__A(ml _(’3)
1- Blo, —m)

. h {1.26)

1.7.4. Xac dinh thai gian s8y bang thyc nghiém

Cac cong thic thuc nghiém duge xay dung trén co sd nghién ciu thye
nghiém qua trinh sdy, vi du khi s&y g thol gian sdy ¢ thé xdc dinh bing
cong thuc [2]:

= 120.A A, A ALAGAL L K (1.27)
trong dé 120 1a thoi gian sdy gb tieu chuidn & ché do dinh mie.
Céc hé 56 la:

A, - hé s6 phu thuoc loai go

Loai gd Hé s8 A,
Thong, tung, bach 0.9
Cay bd duong 1.0
Bach duong 1.4
Luc diép 4.0
Soi, de 6.0

A, - he 56 phu thuoc chiéy day gé. A, = 0,00283.5" .

Bang 1.1
Xac dinh hé sd A,

Chiéu day 3, mm 13 16 19 22 | 25 l 32

A, 0,132 | 0,81 0,234|0,292 0,350 | 0,51

Ghidu ddy o, mm | 40 | 50 | 60 | 75 | 100 | 130

A, 0715 | 1.0 I1,314 1,83 | 2,83 | 419
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A, - he s6 xét dén anh hudng chiéu rong g6

Bang 1.2
Xac dinh hé 6 A,
Ti $6 chiéu rdng/chiéu day bid < 2 2<blid<5b “ bigd > 5
Hé 20 A : 0,8 | 1.0 1,25
A, - hé 38 xét d&€n &nh hudng chdt lugng goy
loai ¢ A,=1.2 loar 3 A,=09
toai 2 A, =1,0 loaid A,=038
As - hé s6 xét anh hudng sir tudn hoan moi chat

4) tuan hoan tu nhién v < 0,3 m/s
vat ligu rat mong & < 22 mm A.=2.6
vat litu mong 22 < 5 < 32 mm A;=20
vat lieu day & > 32 mm A.=1.,5

b) tudn hoan cudng blc yéu v < 0,5 m/s
vat lidu rat mong As=1.8
vit liéu mong A.=1.35
vat liéu day A.=1.3

¢) tudn hodn cuéng buc vira v =1+ 2 m/y
vat liéu rat mong A.=1.2
vét ligu mong A =10
vat lieu day A, =09

d) tudn hoan cudng biic manh v > 2 m/s
val liéu rdt mong As=1.2
vat liéu mong A.=1.0
vat lieu day A, =09

A, - hé s& anh huéng cla do 4m



Ag = 1.43.1g 20
)]

4

Ché do tiéu chuan, o, = 60%, @, = 12%, A, = 1.

Theo tai liéu [5], thai gian sdy gd ¢6 thé xdc dinh theo cong thife thue
nghiém sau:

| F 8N resy 1)
= g.(lnml - lnm;).‘l\—z—g] LT][ w] . (1.28)

trong do:
a - hé so sdy, phu thudc vao loai gé (khoi lugng riéng);
t - nhiét d6 moi chat sdy. "C;
w - 18¢ do moi chat sdy trong budng say, m/s;
8 - chiéu day vdn gb, mum,
®q,« Mgy - 40 Am ddu va cubi cha gd.

Céng thac nay sir dung cho thi€t bi sdy budng doi luu cudng bie ding
hoi nude lam chat tai nhiét. Thiét bi loai nay duge ché tao véi chét lugng
cao van hanh ba ca lién tuc.

Bang 1.3
Xac dinh hé s8 a

oo, kg/md | 375 | 400 | 425 | 450 | 475 | 500 | 525
1/a 147 | 16,8 | 18,9 | 21,0 | 23,05 : 251 | 27.2
oo kg/m® | 550 | 575 | 600 | 625 | 650 | 675 | 700

1a | 2935 ;31,45 | 33,5 | 3555 | 37,7 | 398 | 420
o kg/m? | 725 | 750 . 775 | 8Q0 | 825 | 850

1/a 43,85 ] 46,05 | 4815 | 50,25 | 524 j54,3

1.7.5. Xac dinh théi gian sy theo kinh nghiém

Khi thigt k& thiét bi s&y déi véi nhién loai san phidm thoi gian sdy
thudng 1ay theo thue nghieém. Cdc s6 liéu thuc nghiém vé thoi gian sdy cia
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mét loai san pham nhdt dinh thudng kém theo cdc diéu kién vé: chung loai
thiét bi cu thé, chg do sdy (nhigt do. toc do moi chat say), cdc Lhong 50 vé
kich thudc vat liéu. cdch b trf vat ticu trong budng (chiéu day 16p vat ligu
trén khay ...}, do am dau va cudi cha vat liéu .

Vi du: Sdy ci phé hat trong thiét bj sdy thang quay lam viéc theo chu
k¥, do 4m vat ligu w,, = 52%, ®,; = 12%. Thai gian sdy 1a v = 24 /1. Trong
dé giai doan 1: 1, = 8 A, nhiét do maéi chat vao 68"C, giai doan 2: 1, = 8 I,
nhiét dé moi chat vao 64°C, giai doan 3: 1, = 8 A, nhié& d¢ mdi chat vao
59°C [17.

Trong phan phu luc ¢6 gidi thiéu thai gian sdy cha mot s6 vat ligu theo
thuc nghi¢m.

1.8. CAU TRUC HE THONG SAY

1.8.1. Cac bd phan cd ban cua hé thang sdy
Hé thdng sdy bao gébm cdc bo phan co ban sau:

1. Buong sdy

Budng sdy l1a khong gian thuc hién qud trinh sdy kho vat liéu. Day la
bo phan quan trong nhdt cua hé thong sdy. Tu¥ theo phuong phap sdy. loai
thié1 bi sdy ma budng sdy c¢6 dang khdc nhau. Vi du thiét bi say buodng, bo
phan buéng sdy c6 thé nho nhu mot cdi ti, ¢é thé 16n nhuy mot can phong.
Trong thi€t bi sidy hdm, bubng sdy 12 mot budng cé chicu dii l6n nhu mot
dudng hidm (tuynen). Trong thiét bi sdy phun, budng sdy 1a mot budng hinh
tru ding hay nim ngang. Trong thiét bj sdy khi dong, buong say la mot ong
hinh tru dé ding. ¢6 chiéu cao 16n.

2. Bo phdn cung cdp nhiét

Tuy theo hé théng siy khdc nhau, bd phin cung cdp nhiét cing khac
nhau. Vi du, trong thi®t bi sdy bic xa, bo phan c4p nhiét khd don gian, ¢6
thé 1a cdc dén héng ngoai, cdc Ong diy dién ro, hay cdc tdm blc xa gia
nhjét bang chat long hay khi dot.
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Thi&t bi sdy d6i luu diing moéi chdt sdy 1a khong khi, chdt tai nhiét Ia
hoi nude thi bo phan cip nhiet 13 calorife khi - hoi. Néu chét tai nhiet Ia
khai thi bé phan cdp nhiét 1a calorife khi - khéi.

3. Bo phan théng gié va tdi dm

Bo phan nay cd nhiém vu tai im tir vat sdy vao moi truyng. Khi sdy
bifc xa viéc thong gié con ¢ nhiém vu bao vé vat sdy khoi qua nhiét,

Céac thi€t bi sdy dudi dp sudt khi quyén déu dung moi chdt doi luu (ty
nhién hay cudng bifc) dé tai 4m. Trong cdc thi€t bi nay déu cin tao dicu
kien thong gi6 tot trén bé mat vat lidu dé€ 4m thodt ra tir vat duse moi chat
mang di d& dang. Khi thong gié cudng bdc bo phan nay gém: cdc quat gid,
cic dudng Sng din gi6 cdp vdo budng sdy, dudng héi (n€u cb), 6ng thodt
khi ...

Céc thiét bi sdy chan khong, viéc thai am dung bom chian khong hoéc
k&t hop véi cde binh ngung dm (sdy thang hoa).

4. B6 phdn cdp vat liéu va ldy san phdm

Bo phan nay cing khic nhau tiy thuoc vao loai thi€t bi sdy. Trong
thiét bi sdy budng va ham vat liéu sdy dé trén cdc khay dat thanh tdng trén
céc xe godng, cdc xe duge ddy vao budng sdy va san pham ldy ra tir cdc xe
goong. Viéc day xe vao va Idy ra ¢ thé bang thu cong hay co khi. Trong
thiét bi sdy hdm ding bang tai, vat liéu duge dua vao va 13y ra khoi ham
bing bang tdi. Trong thi€t b sdy phun, vat li¢u dua vao bang bom qua voi
phun. San pham duge 1dy ra dudi dang bot bang cdc tay gat va vit tai.

5. Hé théng do luong, diéu khién

Heé théng nay ¢6 nhiém vu do nhiét do, do Am tuong dGi ciia moi chél
sdy tai cdc vi tri can thi€t t,, ¢, G, ¢,... do nhiet dg khéi 16. Tu dong diéu
chinh nhiét do, do 4m moi chat vao thiét bi nham duy tri ché do sdy theo
ding yéu cau.

1.8.2. C4c dang cau tric hé théng say

I. Hé thong sdy céng sudt nha

[1¢ thong nay thudng cb cau tric dang ti, da s6 1a cac kiéu sdy doi luu
cudng bic, mot s6 kiéu sdy bic xa. sdy bang dién trudng 1an s6 cao. Cac
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thiét bi sdy loai nay thuong dugc ché tao hang loat cd diéu khién tu déng
nhiet d6 moi chat say. Vat lieu sdy thudng dat trén cdc khay dira vao budng
sdy bang thil cong va dat trén cdc gid dé trong buong. Loai thi€t bi nay ¢d
thé sdy nhiéu loai san pham khic nhau.

2. Hé thing say cong sudt légn

Hé thong nay cb cdu tric rat da dang tuy thude vao phudng phép say.
ki€u thi€t bi siy. Trong hé théng nay cin bd tri hop 1y gitta budng sdy voi
céc bd phan khdc nhuw: bo phan cép nhiét. c&p hoi nudc, cdp khoi, bo phan
cip vat licu va 14y san pham... Trong day chuyén cong ngh¢ san xudt san
pham, hé théng siy duge b6 tri trong mot phin xudng so ché nguyen liéu
hay thanh phim. Cé mot s6 xi nghiép, hé thdng sdy la he thong chinh, vi
du xi nghiép sin xuat ci phé hat bao gém cdc céng doan nhu sau: sat udt
(qua ca phé dem cha sdt, rira sach &y hat). hong va say. O day he théng
sfy 1a chinh. Sin phdm 1a ca phé hat déng bao. Trong cdc xi nghi¢p san
XUdt rau qua kho, hé thong sdy ciing 1a hé thong chinh.



Chuong 2

TINH TOAN THIET KE
HE THONG THIET BI SAY

2.4. TRINH TU CONG VIEC TINH TOAN THIET KE HE THONG SAY

Heé thong siy duoc sit dung rdt rong rii trong hau hét cdc nganh cong
nghiép, nong, 1am nghiép, thuy hdi san. Hé¢ théng nay co thé nam trong
khau ddu cta qud trinh cong nghé nhu so ché nguyén vat liéu, ¢o thé 1a qud
trinh sdy kho dé bao quan cdc sdn phdm trong nong nghiép, thuy san, ¢6
1hé 12 khau cudi cing clia quy trinh céng ngh¢ sdy kho cdc san pham cong
nghiép trugée khi déng bao géi. Vi nd gan lién véi rat nhiéu quy trinh cong
nghé san xuit san pham nén cong viéc thi€t k& he thong say la rat da dang
va kha phirc tap. Tuy vay, d6i véi bat ki hé thong sdy nao cong vige thiet
k& déu bao gém cdc bude sau [1}]:

Budc 1 1a lap nhiém vu thiét k&,

Bude 2 1a chon phuong phip sdy va kiéu thiét bi say.
Bude 3 1a chon moi chat sdy va char tai nhigt

Buée 4 1a tinh todn nhiét qua trinh say.

Budc 5 1a lap so d6 hé thong sdy.

Bude 6 1a tinh todn va chon cdc thiét bi phu trg.



Budc 7 1a tinh todn kinh 1€ k¥ thuat hé thong.

Trong 7 budc trén. nhiéu trudng hop bude 1, 2, 3 nam trong nhiém vy
khao sat chung ctia du 4n san xudt san pham. [ruong hop nay cdc s6 ligu
cdn thigt cla ba budc nay do chii ddu wr cung cdp dac biét 1a budc 1 thuong
duoc hinh thanh trong di 4n san xudt sin pham.

Noi dung chi ti€l cia timg budc cong viée sé dugc trinh bay chi tiét &
phan sau.

2.2. LAP NHIEM VU THIET KE

Dé€ lip nhiém \-'u' thict k& trude hét phdi nghién ctu didu tra v€ ngudn
cung cap vat liéu sdy, phan bd san luong trong nam, phuong thic vin
chuyén vat liéu sdy tir cic ving khai thic dén noi dat hé thong siy. Dong
thoi phai nghién ciu cdc ngudn nang luong c6 the st dung cho qud trinh
sdy. nghién ctu khi nang tiéu thu san pham sdy, cudi cling phai xac dinh
duoc san lugng san pham sdy trong nam. Trén c¢d s& d6 xdc dinh cong suat
thiét bi sdy theo san pham G,, kg/h. Bude 1i€p theo la nghién ciu cic thong
6 chit y&u cla vat iéu sdy, yéu cau vé chat luong san pham.

K&l qua phdn nay 14 xdc¢ dinh duge cong suat thiét by sdy G,, 4g/h hoac
kg/mé, 30 4m ddu cua vat liu o,, %, do 4m cudi (cla san phim) w,, %.
y&u cau chat Tugng.

2.3. CHON KIEU THIET BI SAY

Mot loai san phdm siy cé thé sit dung mot s& kiéu thi€t bi sdy, vi du:
théc ¢6 thé sir dung thi€t bi sdy budng, thiét bi siy thap, sdy tang soi. Rau
qua ¢6 thé dung thiét bi sdy budng khi cong suat nhd va thigt bi sdy him
khi cong sudt 16n va 6n dinh. Truomg hop dic biét rau qua quy mudn gilf
cac chdl tugi séng, vitamin ¢ thé sl dung s&y thang hoa.

Hién nay viéc chon thiét bi sdy thuong can cit vao su phan tich dinh
tinh. Ngudi ta ¢6 thé tinh todn chon moét s& kiéu thoa min yéu cau do1 véi
mot san pham vh chon mot thiét bi thich hgp nhat.
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2.4. CHON TAC NHAN SAY VA CHAT TAI NHIET
2.4.1. Chon tac nhan say

Tdc nhan sdy co cdc loai sau: khong khi am, khéi v hai qua nhiet.

a) Khong khi am

Khong khi am 12 loai tdc nhan sdy thong dung nhdt ¢é thé dung cho
hiu hét céc loai san phim. Ding khong khi im khong sg 6 nhiém san pham
sdy. Tuy vay dung khong khi 4m lam tic nhan s&y cin trang bi thém bo
phan gia nhiét khong khi {(calorife khi - hoi hay khi - khéi); nhiét 4o khong
khi dé sdy khong thé qud cao, thudng nhd hon 500"C vi néu nhiét do cao
hon thiét bj trao doi nhigt phai sit dyng thép hop kim hay gom stt chi phi
cao.

b) Khoi lo

Diing khéi 10 {am tic nhan say co uu diém 1a pham vi nhigt do rong tr
hang chyc d¢ dén tren 1000C, khong cdn calorife. Tuy vay dung khoi ¢
nhuoe diém 14 khéi c6 the 1am o nhiém sin pham siy. Vi vay khéi chi ding
cho cdc vat liéu khong sg 6 nhiém nhu gd, dé gom, mot s6 oai hat co vh.

c) Hot qud nhiét

Ding hoi qué nhiét lam tdc nhan sy trong trudmg hop san pham say dé
chdy nd va san pham say chiu dugc nhiet da cao vi sdy bang hoi qud nhiét
nhiét do thudng 16n hon 100°C (sdy & 4p sudt khi quyén).

2.4.2. Chon chat tai nhiét

Chat tai nhiét 1a ¢6 nhiém vy cdp nhiét cho moi chit say. Chéat tai nhigt
thong thudng 14 hoi nude, nudc néng, chat long hiru co, khéi, dign.

a) Hoi nudc

Hoi nuse 1a chat tai nhiét thong dung nhat. Ding hoi nude ¢6 uu diém
la:

- Nhiét do 6n dinh.
- Dé diéu chinh nhiét do
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- tloi nude ngung ty toa nhiét 16n (nhiét an hod hoi r 16n) nen he 56
tod nhi¢t khi hoi ngung tu 1dn nén bé mét trac déi nhiét nho.

Nhuoe diém khi ding hai nude la phai trang bi 1o hoi.

bh) Nudec nong

Diing nude néng lam chat tai nhigt ¢ uu diém:

- Ap sudt st dung thip hon khi dung hoi.

- Ld nudc néng ¢6 cdu tgo don gidn hon, gid thanh ré hon.
- Nhiét dung riéng cba nude 16n nén thiét bi gon.

Nhuge diém khi ding nude nong lam chat tai nhiét la:

- Nhiét do bj han ché (thuong < 100"C) néu ding nhiet do cao hon
phdi ding nudc dp suit cao.

- Cén xu 1y nude dé chéng déng can.

c) Chdt long hitu co

Dung chat long hitu ¢o lam chat tai nhiét ¢6 wu diém:

- Nhiét do ¢6 thé tang lén vai tram do & dp suat khi quyén.
- Khong c6 hién tugng dong can trén bé mat trao doi nhiét.

- Lb gia nhiét chat long hitu co ¢6 cau a0 don gian hon so vou 1o
hot.

Nhuoc diém khi ding chdt long Ritu co lam chét tai nhigt la:

- Nhiét dung riéng b¢ hon nude nén luu hrong lén hon so vél nudc
khi cung cong suat.

- Gid thanh dat hon nudc.

d) Khai lo

Ding khéi 1o 1am chit 1ai nhiét ¢6 vu diem:

- Khong phai trang bi 10 hoi nén von dau tu it hon
Nhuge diém:

- Calorife Khi - khéi [am viée & nhiét do cao cdn ding vat lieu chiu
nhiét.



_ Khéi c6 hé s§ truyén nhiét thdp nén dién tich bé mat truyén nhiét
16n hon so vl ding hol nude hay chat long.

. Khoi lam bam bdn bé mat trao doi nhiét.

. Piéu chinh nhiét do khoé khan hon khi ding hoi hay chat 1ong.
e) Dién

Dung dién dé cip nhiét c6 cdc uu di€m:

- Thiét bj don gian, hiéu sudl st dung cao.

- D@ diéu chinh nhiét do

- Khong gay 6 nhiém mo1 trudng (trong khi diing hoi hay chat long
déu phai dung 10 hoi hay 10 chat long ... déu pha) d&t nhién hicu
gay 6 nhiém moi trudng).

Nhuge diém khi ding dien 1a gid thanh nang lugng cao.

2.5. TINH TOAN NHIET QUA TRINH SAY
2.5.1. Muc dich tinh toan nhiét

Muc dich tinh todn nhiét 14 xdc dinh tiéu hao khong khi ding cho qud
trinh say L, kg/h vA tiéu hao nhiét Q, &//. Tren co 5@ tinh todn nhiét xdc
dinh cdc kich thuéce co ban cla thi€t bi. Déng thdi qua viéc thi€t 1ap can
béng nhiét vd can bang nang lugng cia hé thong sé xdc dinh duge hicu sudt
st dung nhiét va hiéu suat su dyng nang lugng cua hé thong cling nhu tieu
hao riéng nhiét cha budng say va hé théng.

2.5.2. Xac dinh lugng am bac hai
a) Thiét bi lam viéc lién tuc

Lugng am boc hoi la:

W=0 2 "% - G, % 9 =G, 9 Il

100 -, 100 - 100 + ey,
-G, 80 "0 | keth (2.1)
100 + @,
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trong do:
(3, - tugng vat ligu vao, kgih:
G, - lugng san pham ra, kg/fi:
@,, ©, - do 4m toan phin clia vat liéu vio, san pham ra. %;
Wg(s O, - A6 dm tuyét doi cua vat licu vao, san pham ra, %.

b) Thiét bi say lam viéc chu ky

W=G O T% =G, 9% keime
100 —m, 100 — o,
=G, QT P o, O T O (2.2
100 +o,,, - 100+,

trong dé G,, G, tinh cho cd me sdy. Trong mé sdy c6 thé chia ra nhi¢u giai
doan. M&i giai doan c6 ch& do say khac nhau, vi vy cédn tinh todn cho timg
giai doan. Tham chi trong mot giar doan lai chia ra lam nhiéu giai doan
nhé. Trudng hop nay 4m béc hoi phii tinb cho tung giai doan.

1l —

WG 2T oG, QTP
| 100 - @, 100 -0,

V] — 03y - Wy Wy
=G, 2l 2 = G, 4l ui2

5 kelgiai dogn
100 +w,, 100 + @y,
Luong 4m bdc hoi trung binh trong giai doan:
W, = \ri . kglh (2.3)

dday 1, - thai gian sdy trong giai doan 1

G, - luong vat liéu vdo giai dodn 1, kg;

G, - luong vat liéu ra khoi giaj doan i, kg,

., ™ - 40 Am toan phén clia vat ligu vao va ra khoi giai doan 1. %:

Dpips Oy - 40 Am Tuyet ddi clha vat ligu vao vara khoi giai doan 1, %.

44



2.5.3. Tinh toan qua trinh sdy ly thuyét
A. Qud trinh sdy khong hoi luu

So d6 qud trinh sdy 1§ thuyét khong hoi Juu bidu dién trén d6 thi I-d
(hinh 2.1).

"1 @) Xdc dinh trang thdi
khong ki bén ngoai

Trang thdi khong khi bén
ngoai xdc dinh béi cdc thong
s&: nhiét do t,, do &m tuong

dsi o, (diém O). T do. ta xac
dinh dugc:

dy = 622 —000
P PuPu,

glkgkk kihd

|
|
|
|
i
|
|
|
i
|

g day:

© d,=d, d,

d p - dp sudt khong khi dm;
Hinh 2.1. Qua trinh sdy Iy thuyét. p., - Ap Sudt bdo hoa cia
hoi nudc & nhiét do t,.
Iy = Cply + dylr + Conle) kikgkkkho

&day: C, = | kJ/kgK la nhiét dung riéng ctia khong khi khé:

Con = 1,9 kJ7kgK 12 nhigt dung riéng cua hoi nudc,

r = 2500 kJ/kg 12 nhiét an hod hoi cua nudc.

Khéi lugng riéng cla khong khi kho:

Prs = c;l)” )
[Rkh +R,. l(—-)bdj(znﬂﬁ)

9333 :
= 9933 . kgim®

(287+462. b 107341,)
\ 1000




h) Trang thai khong khi sau calorife
Trang thdi nay xdc dinh boi t, vad, = d,. Tl dd ta cé:
[, = Cuty +d(r + Cut) kJikgkkkho

_ 4P oow

o, = ;
622~ d)p.,

g day p,, 13 4p suét bo hod cua hoi nudc ¢ nhiét do t,.

Khéi lugng riéng khong khi kho:

99333
° , kgfm"‘

Pa =
EZS? 462 -W(m ~1,)
1000

4
¢) Trang thai khéng khi cud? gud trink sdy

Trang thdi nay xdc dinh bdi [, =1, va t,. Tur dé ta cod:

I, -C, 1.
4y = =2 ketkgkkkho
r+th
d,
o, = :,.p—. ‘100%

(6224,
o day p.; 12 dp sudt bio hod cua hoi nude 3 1,
d, do bing grkghkkho.
Khoi lugng rieng khong khi kho tinh cho | m* khong khi am la:

_ p
Px2 = ? g —
LRkh +R,. IOGOJ(273+t2)

p = 745 mmHg = 99333 N/m'; Ry, = 287, R, = 462

993: {
99333 kit

Pz = R
287+ 462, - (273+1,)
1000J
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d) Tiéu hao khong khi Iy thuyél

1, = IOUO— . kglkg Lo=1, W . kglh (2.4)
d? - du
L

Vo= =%, m'th (2.5}
Pk

& day: p = EL;—pﬁ kgim’.

e} Tiéu hao nhiét
Qo = L4 -1, kiikgam (2.6)
Qu=quW =10, - L) . kish (2.7)
B. Qud trinh sdy ¢6 hoi luu
Qud trinh say c¢6 hoél luu s dung trong trudng hop sau:

- Khi nhiét d6 khi ra fq\
khoi budng sdy cao
can héi lun dé tér
kiém nhiét.

- Khi do am tuong déi
caa khong khi vao
budng sdy yéu cdu
cao c¢in dung mot
phdn khi thodt hoa
tron  v&i khi  vao
budng sdy.

Qud trinh sdy 1y thuyél !
c6 hoi luu duge bifu dién !
irén hink 2.2, Trang thaio01la © % %
khong khi bén ngoai cé T, Hinh 2.2. Qua trinh s&y Iy thuyét cd hdi .
@,. Trang thdi 1 1a khong khi
vao budng sdy ¢6 t,, ¢,. Trang thdi 2 1a khong khi ra khoi buong sdy cé 1y,
©,. Trang thdi M la két qua hdn hop giita kh{ thoat 2 va khi bén ngoai O.

47



Qud trinh sdy ¢6 hoi luu duge dp dung khac nhau doi vai thi€l bi sdy

budng vit ham.

- Thiét bj sdy budng thudng ding hoi luu dé 1idt kiem nang lugng va
dé cho viéc diéu chinh ch€ do sdy thudn tign.

- Thiét bi sdy ham dung dé sdy cdc san pham khong ¢ nat, cong
vénh nhu rau qua, thye pham ... thudng ding bien phdp ha thap
nhiét do khi ra khoi ham dé i€t kiem nhiét (bang cdch tang chiéu
dai hdm). Trudng hop nay khong ¢dn hoi luu.

Truomg hop hdm say ding dé sdy cde vat lieu khong cho phep cong

vénh, ndt nhu gb. d6 gém... ché do sdy yeu cau do am vao ham o, kha cao
do dé nhiét do nhiét k€ udt trong ham kha cao dan dén phiét do khi thodt

khéd cao vi vay cin hol luu dé 1i&t kiém nhiét. Dong thoi can hoi luu dé duy
11 do am tuong dai cua khi vao him phit hop ché do say yéu ciu.

Trudng hop nay, thuong biét ch& do sdy t,, ¢, va nhiét do khi thodt t,
{chon theo nhiét do nhiét k& udt ty; £ = Ly + Al va bigt thong s0 khang khi

bén ngoat t,. Q..
a} Xae dinh thong sé 1ai diém |

Bictt,. @, tacd:

d =622~ 2P wrkekkkho
p_ (‘\D|p\=
1, = Cpty + dir + Gt} kftkghkiho
h) Xede dinh thong sé khong khi tai 2

Bigt 1, =1, vat, taco:

13 - Cpkl-'
d, = — . kJikgkkkhs
r+C,
p'l
d..p

) = 2 100%
T 2 d, .

& day d, tinh bang g/kgkkklio.
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o) Xde dinh thong s6 bén ngoai O
Biét t, va @, ta xdc dinh dugc:
do = 622 —20Pse o okkkho
p _('Pﬂp-\l'l
Ly = Cuty + dolr + Cty) , klkgkkkho
d} Xdc dinh trang thdi hén hop
Biét d, = dy, hé s6 hoi luu:
GU
o day: G, - ivu luong khi héi luu:

G, - lvu luong khi 1dy tlr bén ngoai.

Ta co:
n= dM "_dn (2.8)
dz _dM
Ly = [”_+Et_{ . (2.9)
n+l
Li = Cuty + dy(r + Contu) (2.10)

e} Tiéu hao khéng khi Iy thuvét

1000

ly= —— . kelkgdm (2.1
"= 3 glkg
Li=W., . kg/h (2.12)
L
Vo= =2 | mwi'th
Py

[y Tiéu hao nhiér Iy thuyét
Qo =11, - Ly) . kiikgdm (2.13)
Qu=q.W=0L,(I,-1,) ., kJ7h (2.14)



C. Qud trinh say kin

P
A

lw
Qe

Hinh 2.3. So d8 nguyén ly qua trinh sdy kin:
1. quat gié; 2. calorife; 3. bubng sdy; 4. thidt bi kam mat.

Trén hinh 2.4 13 qué trinh say kin

ly thuyét trén do thi f-d. %
1
Qud trinh say kin ¢6 dac diém la %
ché do sdy khong phu thudc diéu kién
bén ngoai. Am thai ra ben ngoai dudi
dang long. Qud trinh nay can lay & .
luong nhiét Q , & thiét bi lam mart. Co fo]
thé xdc dinh Q, bidng cdch lap can 7] |
bang nang lugng cho hé thang. Ta ¢o: 3 | :
1
N, + Qi = Qu + Qs + Qi + Qu : 1|
(2.15) | |
| |
. |
QL.\-I = Nq + Qual - Qm T Qi - Q\\u‘ o d
(2.16) : Lo P
Hinh 2.4. Biéu dien qua trinh say kin
& dave ly thuyét trén da thi |-d.

N, - nang luong dua vao tir dong ¢o chay quat;
Q. - ndng luong dua vio tr calorife;

Q.. - nang lugng dua ra do sdn pham;

Q. - nang luong dua ra do toa nhiét;

Q. n - nang lugng dua ra do fam mat.
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Qud trinh s&y kin thudng sl dung bom nhigr vira dé lam mdt vira cép
nhiét (hinh 2.5). Trong dé so dd 2.5 thai nhiét du biang thi€i bi lam mat bo

sung va so dé 2.6 thai nhiét du bang gian nong phu.
3 | 6,+w

Qs

Hinh 2.5. S d8 nguyan 1y thiét bi say kin ding bom nhiét thaj nhiét bang thiét bl lam mét bd sung:

1. quat gié; 2. calorife; 3. budng say; 4. thiét bi lam mat; 5. may nén;
6. gian néng; 7. van tiét luu; 8. gian lanh; 9. thiét bi lam mat bd sung.

Hinh 2.6. So d6 nguyén 1y thidt bi say kin thai nhiét bing gian ndng phy:
1. quat gid; 2. calorife; 3. budng séy; 4. thiét bi lam mat; 5. may nén;
6. gian ndng chinh; 7. van iét luu; 8. gian lanh; . gian nong phy.
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Khi sit dung thiét bi lam mdt bo sung phuong trinh cian bang nang
luong co dang:

Nq+N:Qn|+Qa+Ql__\.1+QW
Ql.!\r‘n’ = Nq + N - in - Qﬁ - QW

Khi ding so dé thii nhigt bdng gian néng phy ta ¢o phuong trinh ¢an
bang nang lugng:

Nq+N=Qk”+QW+Q5+Qw
Nhiét ¢dn thai ra ¢ gian néng phu la:
Q' =N+ N-Qu-Qs-Qp (2.19)
o day:

N - c6ng sudt may nén;

N, - cong sudl quat gio;

Q_u - nhiét 1am mdt bo sung;

Q,” - nhiét thai ¢ gian nong phy:

Q. - phiét thai do dm thai ra:

Q. - nhiét (04 ra qua vo thi€t bi:

Q.. - nhiét thai ra do san pham say dua ra.

2.5.4. Xac dinh cac kich thudc co ban cua thiét bi
1. Céc s6 liéu dd biét

(3 cac bude tinh todn trude di xdc dinh duge luu lugng mo chét qua

thi&t bi L, kg/h (Vy, m ‘th), cong sut thi€t bi Qu. kJ/h, 1thoi gian sdy T, A
(hoac cudng do boc hoi am cua vat lieu A, kg/imr i hoac kghm ly. Céc sO
liéu nay st dung dé xdc dinh cdc kich thudce co ban cla thiét bi.

2. Nhiém vu xdc dinh kich thude ca bdn cia thiét bi
D61 vai ting loai thi€t bi sdy khdc nhau, viee xdc dinh cédc kich thuge

co ban ¢6 khdc nhau:
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- Thi€t bi sdy budng va sdy ham:
Cac kich thude co ban 1a: chiéu dai L, chiéu rong B, chiéu cao H.

Thiét bi sdy ham, chiéu dai [. xdc dinh theo th&i gian sdy va nang suat
«dy. DSi v6i thiét bi sdy budng chiéu dai xac dinh theo yéu cau duy tri ché
do sdy déng déu. Chiéu dai cang l6n, ché do cang kém déng déu nhung
cang tan dung nhiét clia moi chdt. Vi vay can chon hgp 1y.

Ti€t dién budng hay ham F = B x H, m” duge xdc dinh theo diéu kién
théng gid (luu lugng, toc do khi).

- Thiét bi sdy khi dong
Cac kich thudc co ban la dudng kinh 6ng sdy D, chiéu cao dng H.

Pudmg kinh &ng D duge xdc dinh theo luu lugng moi chat Vi, m'/h va
16c do khi v, m/s (xdc dinh theo diéu kién khi ddng riéng cua ong).

Chiéu cao dng xdc dinh theo thdi gian sdy va 18c do moi chdt sdy trong
éng.

- Thiét bi say phun

Cic kich thudc co ban 1 duong kinh budng sdy D va chiéu cao budng
say H.

Puang kinh budng sdy phun xdc dinh theo dudng kinh én nhat cua
chitm tia vat liéu phun ra tir voi phun (cho theo dac tinh caa voi phun).

Chiéu cao phin sdy cha budng xdc dinh theo thé tich tinh todn cla

budng:

Hi=— . m {2.20)

trong d6 F 12 ti€t dién budng say.

Thé tich tinh todn ctia budng Vg duge xic dinh theo qué trinh truyén
nhiét truyén chat trong budng:

¢ = . n (2.21)

L]
il



trong do:
Q - nhiét tidu hao trong qud trinh say, &W;
o, - hé 80 trao ddi nhiet thé tich, Wim'K;
At,, - do chénh nhiét do trung binh giita vat liéu va moi chat sdy, ",
- Thiét by sdy thing quay

Céc kich thude co ban 1a thé tich thing V. m', dudng kinh thung D va
chiéu dai thung L.

Thé tich thing V duge xdc dinh theo qud trinh truyén nhiét truyén chat
trong thiing (¢6 thé tinh theo thuc nghiém hay theo cac cong thic truyén
nhiét). Tir thé tich thing s& xdc dinh D va L.

- Thiét bi sdy iang s0i

Cic kich thude co ban la: dugng kinb ghi D, chiéu cao 16p so1 Hy,
chiéu cao khong gian trén 16p so1 H, (con goi la chiéu cao phan ly).

Duong kinh ghi Dy, duge xdc dinh theo luu lugng moi chat va t6c do
moi chat.

"Thé tich iép soi x4c dinh theo nang sudt sdy va ché€ do khi dong t6i vu
trong 16p $61. Tur thé tich 1&p soi xdc dinh duge chi¢u cao {dp so1 Hy.

Chiéu cao phan ly H, tdc dinh theo didu kién bay ciia san pham. H,
cang 16n san pham bay cang nho.

3. Xdc dinh cdc kich thuée co bdn ciia thiét bi say buang

Dé xdc dinh cdc kich thude co bian cta thiér bi say cdn biét cic dai
lugng sau:

- Thai gian sdy t©

Thoi gian sdy duge xac dinh bang thuc nghiém (hay linh todn theo
cong thic). Céc so liéu cho theo thue nghi¢ém phai tuong tng v3i mot ché
do sdy. chiéu day vat lieu va cdch b tri vat lieu trén khay dac trung bai do
chat vat liéu wrén khay g, kg/m’,

- Luu lugng moi chat say V, m'/h
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Ti cdc 6 lieu trén s& xac dinh duge cice dai lugng sau:
Tiét dién thong khi cta budng:

v .
Feon= — , (2.22)

\‘F
g day: v - téc do moi chat trong budng say. m/s;

V,, - luu lugng trung binh cla moi chat sdy trong buong, nr'ts.

"
Tiét dién phan chi€m vat liéu trong budng la:
F,= L .o (2.23)
1B
trong d6: By 12 hé s6 dién diy vat héu theo 1iét dién.
Ta c6: F.=1L.>H,..
(3 day L, va H,, 12 chiéu dai va chiéu cao do vat liéu chi€ém cho.

‘Thé tich cia vat liéu say la:

Vvl = 9'2_
pvl
trong dé: G, - khoi lugng san phim ra;

p. - khoi lugng riéng cua vat li¢u.

Thé tich phdn chat vat ligu trong budng la:

v o= (2.2%)

& day P, 12 hé s6 dién ddy theé tich.
Chiéu dai phan chat vat liéu la;

v
L,= = . m (2.26)

F

Kich thudc bén trong clia budng say la:

B =B, + 2AB (2.27)

m

trong doé: AB 14 chiéu rong kénh khi.



H=H, + A, + AH (2.28)
g day  AH, - chiéu cao san xe;
AH - khoang cdch tr vat liéu @ khay trén ciing dén trdn budng say:
L =L, +2AL
trong dé: AL - chiéu dai phu thém.
Kich thude bén ngoai clia buong la: -
By=B+25
[.=L+23
H. = H + AHy + 8, + 8,
&day:  AH; - chidu cao d€ bo tri quat gi6, calorife:
5 - chiédu day wudng bao;
3, - chiéu day trdn phu:
3, - chiéu day trdn trén cing.

Cic kich thude co ban ciia buéng sy duge biéu dién trén hinh 2.7.

- J-“”‘Tg

2| | o ' '|_
‘ﬂ .‘| i L, ! ‘ !i _n=|r ”18‘!- = + ﬂ
ml < | :\L{ ||
il N
oo 7§}
* e —

Hinh 2.7. C4u tao clia thiét bj s&y budng:
1. xe chat vat ligu say; 2. calorife; 3. quat gi6; 4. tuong buéng sdy; 5. tran chinh; 6. tran phu.
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4. Xdc dinh cde kich thudc co bdn cua thiét b sdy ham

Ciing nhu cdc thiét bi siy budng. dé xdc dinh céc kich thude ¢o ban
clia thigt bi sdy hdm, can biét:

- Thoi gian sy t xdc dinh theo thyc nghiém hay tinh todn.
- Luu luong moi chit say.

Cic kich thuée cd ban cia thi€t bi siy hiam la chiéu rong B, chiéu cao
i va chiéu dai L.

a) Xdc dinh chiéu réng B va chiéu cao H
Ti€1 dién thong khi cGa ham la:

\Y .
Fo,=— . m (2.3
\.‘

jday: V- lun lugng moi chii trong ham, miy;
v - 16¢ do moi chdt sdy trong ham, m/s.
Dién tich i€t dién bén trong hiam la:

F,
F,= —2_ (2.31)
1-B3;

trong dé Be - hé 6 dién day nét dién.

Sau khi xdc dinh tiét dién bén trong ham s& chon chiéu rong B va chigu
cao H cho hop 1y (I, = B x H}.

Kich thudc phit bi clia tiét dién ham la:
By = B + 2Ad
H.=H+ 3,
& day: & 1a chidu day tudng bao, &, 1a chiu day tran.
b) Xdc dinh chiéu dai ham
Chidu dai ham duge xdc dinh theo cong sudt say va thdi gian sdy.
Ta cé:
L=nl,+1 , m (2.32)
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o day: n - s8 xe godng trong ham;
1. - chiéu dai mot xe;
[, - chiéu dai phy thém dé bg tri clra 216, cira dua Xe godng ra vio,

- SO xe goong xdc dinh theo cong sudt s&y va thii gian sdy nhu sau:

(2.33)

trong do:
V., - ning sudt sdy tinh theo thé tich vat ligu, wm'/h:
V.7 - thé tich vat liéu nam trong hiam:
V., - thé tich vat liéu chat trén | xc.
Ta ¢é:
V, =k.V,.
V.. - thé tich phdn chira vat liéu trén xe,
k - hé 6 dién day xe:
k = k,.k .k,
k.. ky. k. - hé s6 dién day xe theo chiéu dai, chiéu réng va chiéu cao.
Theo kinh nghiém vin hinh k, = k, = 0,9 = |.
S
T S+b

B,

¢

S - chic¢u day vat liéu:
b - chiéu day khoang trong dé thong gio.
- Xéc dinh s6 xe goong theo tong bé mat Khay:

F\.!
Fy,

n=

F. - tong bé mat vat liéu chét trén khay;

F., - di¢én tich bé mat khay trong 1 xe.

58



Tong bé mat vat ligu chdt trén khay trong him duge xdc dinh theo
lugng am cdn boc hai W, kg/h va cudng do boc hot am trung binh trong
ham A kgimh.

Tri 6 A, duge xdc dinh bang thuc nghiem.
Ta co:
W :
F,= — . {2.35)
A,
5. Xde dinh cdc kich thudc co bdn cida thiét bi sdy ong khi dong
@) Xdc dinh dwong kinh ong sdy

Pusng kinh dng sdy duge xdc dinh theo luu lugng gid va toc do khong
khi trong ong sdy:

I“—Vk'_

" {9007y,

m (2.36)

L .
trong dé: V= ==, m'il
P

v, - t6c do khi trong ong S8y, mis.

Theo [1] v, = (1.3 + 1.5}V, Ven 12 t0¢ do can bang phu thuoc ché do
chuyén dong, trang thai cua khi va var liéu.

! i
khi Re > 1000 Vo = 2,76 VId. b (2.37)
T
khi Re < 0,2 V= <y -7 ve (2.38)
18 Vit
trong do:

d - duong kinh hat vac ligu, m;
Yhe ¥i - trong lugng riéng cha hat, khi, Nim'

v, - do nhét dong cta khi, m/s.



b} Chiéu cao ciia oug

- Chiéu cao phan sdy

§ = —9-— . om {2.39)
Fa At

trong do:
t, - hé s& trao d&i nhiét the tich, Whin'K;
F - dién tich ti&1 dién éng, #r;
At - d0 chénh nhiét do trung binh gita khi va vat liéu, "¢
Chiéu dai Lg duoce chia ra tinh cho timg giai doan:
o Gial doan gia nhiét:

Q

L, = — .om
ko, Aty

trong d6 Q, 1a nhiét cdn cdp trong giai doan gia nhiét:
Q=G Cll, - L)+ Qs . kW
o day:
G, - luu luong vat liéu vao, kg/s:
C, - nhiét dung riéng cla vat lidu, kJ/kgK:
t, - nhiet 4o nhiét k& uét, °C;
1., - nhiét do vat liéu vio, 'C:

vl

(). - nhiét tén thit do tod nhigt. AW.

([l _[\-I)_(t.z_[u)

-1,
In .ll .yt
t 2 -1 i

Aty =

t', - nhiet do khi cudi qud trinh gia nhigt:

Q2
L,C

=1 -
1‘
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1, - nhiét do khi vao. "C;
1., - luu lugng khi vao, kg/s;
C, - nhiét dung riéng cua khi, &//ikgK:
o Giai doan sdy ¢ do khong doi
Trong giai doan nay, nhiét do vat hiéu t, = t, = const.
Tiéu hao nhiét la:
Q, = W,[2500 + 1,9.4t," - t,)] + Q4"
o day:
| Q." - 16n thit nhiét do toa nhiét vio moi trudng;
W, - luong 4m béce hoi trong giai doan

W, =G, 2 "%
100 — o,

kgis

o, - 46 am vat liéu vao, %
0, - d6 am gidi han cba vart ligu, %.

D6 chénh nhiét 4o trung binh trong giai doan nay la:

A= ————— C

& day t," - nhiét do moi chét ra khot giai doan sdy toc do khong doi.
Nhiét do t," xdc dinh theo nhiét do t, va d,” (do chtrta hot cua khi ra
khoi giai doan sy t&c do khong d6i):
1000W,
- 4+ d

- L

{‘(P

4

Chiéu dai éng giail doan nay la:

_ Qy

Ly=
o FAL .,

"
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*  Gial doan sdy 15c do giam

Nhiet do vat liéu trong giai doan nay lang tr t, dén t,. C6 thé xay ra
hait trucng hop:

Khi e > @, > @, thit, =1,
Kht o, > , > 0, thi t,, xdc dinh theo cong thirc sau:

W, —
k 2
Ivz = tlr + ([?_ - [ur) -

W, —W,,
Khi o, < e thit, xdc dinh theo cong thire:

W) -0,
to =Ly + (L, - 1,)) - S

W, — O,
Tieu hao nhiét trong giai doan nay la:
Qi =Qx + Gy + Q.
= WL[2500 + 1.9.01; - 1) + G,Coylte, - 1) + Q]

o day:

L0, —®,
W, =, S S

. kgl
100 -,

G, - hwu Tugng san pham ra khoi thié bi, ke/s:
Q<" - 1on that nhiét do tod nhiét vio moi trudng, kW

B¢ chénh nhiet do trung binh trong gial doan nay la:

Al-m: — ([JH_I u‘)_‘l([?_ _[\-‘2_) u(‘

Chiéu dai dng cia giai doan nay:

- Qm_

n= o — . m
a AL,

Chiéu dai phén say cha éng 1a:
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[.=L, +L;+ L
Chiéu daiténg cia 6ng sdy khi dong:
L =L¢+ AL
& day Al 1a chiéu dai phu them dé bg trf cira vao vat liéu va clta ra cha hon
hop khi va val Liéu.

H¢ s6 trao doi nhiét thé tich o, cé thé xac dinh thee [1] nhu sau Xhi
Re = 90 + 2000:

Nu =0,157.m""Re"™

X

— 0 157 m-ﬂ_i-i(vild'.h \ll

Yoy

(2.40)
& day: m - nong do hat theo thé tich tic 4 thé tich cdc hat tham gia trao
doi nhiét vai thé tich viing trao doi nhiét;

v, = v, £ v, - toc do tuong déi gitta khi va hat (dau cong khi
nguoc chiéu, dau trir khi cing chiéu):

d.s - duong kinh tuong ducng caa hat, m:

v - do nhdt dong cia khi, ni'ls.
6. Xdc dinh cdc kich thude co ban khi sdy tang soi
a} Xde dinh thé tich lop s6i V|

Thé tich 16p soi 1a phin chita vat lidu & trang thdi lo limg. O day xdy ra
qué trinh trao d6i nhiét gitra khi va bé mat vat hiéu.

Trong 16p soi dé truyén nhiét Q tir moi chat sdy dén vat liéu cin thoa
man:

Q=oaFat, , W (2.41)
¢ day: o - hé $8 trao ddi nhiét gifra khi va bé mac hat, W/m'K;
F - 16ng dién tich bé mat hat, m;

At,, - do chénh nhiét do trung binh gitra khi va bé mat hat.
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Téng dién tich bé mat hat F ¢cé quan hé:

a6

ppd

F =

g day G - khoi luong vat lieu ndm trén ghi;
P, - khoi luong riéng cla hat;
d - duong kinh hat.
Tir cdc cong thic & trén 1a duge:

G- 20d
HaAL,,

Thé tich 16p $61 ¢ thé xdc dinh bang cong thac:

Vo= -~ . w

& day p. ]a khéi lugng cha hat trong 1 m' 16p $01;
p\' = ph(l - :i)
trong do6 3 12 4o rong coa 1dp so1.

Do rdng ctia 1p 61 can duge xdc dinh 61 vy theo cong thac sau {41

3 - Ar-lb_?l_(IS.RC“]“ + Reil“ }':1_3! (242)
trong do: AT - tiéu chuan Acximet:
v .d
l‘]‘(
Reupl =
v
Vi - 10C d6 101 uu cla Khi trong 10p so1, mis:

Tiéu chuan Re,, €6 thé xdc dinh theo cong thic:
Re,. = 0,19.Fe'™* = 0.22A"%
b Xico dinh dién tich ghi

Dién tich ghi dugce xdc dinh trén ¢o so luu lugng gid va toc do khi:
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. L .
F. = — . onr (2.43)
; PV 3600

& day p, 1a khéi lugng rieng cua khi trong 1op $01, keinr'.
¢) Xde dinh t6c do khi trong 16 ghi

Néu tong dién tich 16 khoan trén ghi chiém b% dién tich ghi thi t6c do
khi théi qua 16 ghi la:

‘ 100
v, = —b— Nop Ml
d) Chién cao ldp 561
\Y
H.= — ., m (2.44)
thi

¢) Chiéu cao phdn khéng gian trén lap st

Chiéu cao nay goi 12 chiéu cao phan ly H,. H, cing [6n vat liéu cang it
bay theo khi. Thudng chon:

H,=3H . m
£y Chiéu cao Iép var li¢u tinh (khi chia théi khi)

H, = G_ . (2.45)
200 Fun

g day p,, 1a khoi luong riéng bdo hoa cua 16p hat tinh, kgim’.
Chiéu cao 16p vat liéu tinh H, thudng 1y t6i thiéu ia 100 mm.
7. Xdc dinh edc kich thudc co bdn cria thiét bi sdy phun
«) Chiéw cao phdn sdy cia buing H,

Khong gian phdn sdy cta budng la noi thuc hien qua winh trao doi
nhiét 4m cla qua trinh sdy. ta co:
4V
H=—.m {2.46)
-

o day:
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V_ - thé tich phdn sdy cia budng, m’;
D - duong kinh budng sdy phun, m.
C6 hai phuong phdp xdc dinh thé tich V.

s Phuong phdp thuc nghiém

V. = m? (2.47)

w
A
trong do:

W - lugng am bay hoi, kg/h;
A - cudng 46 bay hoi am, kg/m’h. duge xdc dinh bang thyc nghigm.
* Phuong phip M. V. Lu-cop [1]

Thé tich phin sdy xdc dinh theo cong thifc:

vV, = Q .o (2.48)
o AL,

g day:

Q - nhiét trao ddi giita khi va vat liéu, kW,

a, - hé s6 trao ddi nhiet thé tich gitra khi va vat lieu, W/m'K;

At,, - d6 chénh nhiét do trung binh, "C.

Ta co:
Q = W[2500 + 1,9.(t, - t,.,)] + G,C (1, - toy)

o day:

W - lugng am béc hoi, kg/s:

t, - nhiét do khi thoat ra khoi buéng sdy, "C;
G, - luong san pham ra khoi budng sy, kg/s;
C,, - nhiét dung riéng cua vat liéu sy, kJ/kgK;,

t.., t., - nhiét do vat lieu vio va ra, "C.

mir
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Aty = AL (1 - X) + ALX

& day x 1a ty 1& thai gian sdy trong giai doan 2 so vdi tong thoi gian say.

.. L, —ty
- Giai doan 1: At = ——2
In b _.T_ by

1,

Trong giai doan sdy t6c do khong doi nhiét do vat ligu ¢, =t, vat, 1a
nhiét do khi cudi giai doan sdy to6c dé khong déi, né duoc xdc dinh trén do
thi I-d theo d,":

1000 o -,

f ) -,

([‘2_[m|)' (t, - [mz)

tE ._l.'r.]

-t

d, = +d, , glkgkkkho

- Giai doan 2: AL =

In

Nhiét do vat liéu ra xac dinh theo cong thiec:

W, — O,

[m2 = (IE - tu)' + [mt
W, —O4
o l
Ta co: X = - (t' . )( )
: -, A\, —@
1+ - AT TR
W, =W
. k vh
(t, -1 oo —0g)in *
Wy — Wy

3"‘
a

”
Giai doan 1 "Giat doan

,IJ(
2
Hinh 2.8. Su thay d8i nhiét da khi (mdi chat) va vat liéu trong qua trinh sdy.
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He s6 trao dGi nhiét thé tich o, xdc dinh theo cong thite {1]:

WG, (1Y
= 1,58.10°, 00 LLJ [
p“"\ d Lh _\k)l

g day:

%, p - thong 56 cha moi chat 14y
theo nhiét do6  trung  binh,
kcalim h'C:

G, - luong san pham ldy ra,
kgl

F. - dién tich tiét dién budng,
"

d - dudng kinh trung binh ciha
hat, nt;

v, - t&dc dé khi, mis:
_ 2("; vyl
3600.1D"

vai:

V' v, - thé tich riéng Khi v2o va ra ldy trén | kghkkho. m'ikg.

L. - luu luong khi, kg/h.

\HH

(2.49)

o
1l
DQ.
jo'
ra
MQ.

Hinh 2.9. Biéu dién qua trinh say
trén dd thi 1-d.

Téc do can bang v,, duge xdc dinh thed cong thic Stoke.

b) Ducrng kinh buéng say phun

%4

Duosng kinh budng sdy phun xdc dinh trén cd so dudng kinh chum tia

phun ra cta vdi phun De.

Puang kinh budng sdy phun phai thoa mén D = 1,4Ds. Khi sdy duge

lieu khong chiu nhiét do cao thi:

Dz(1,5+1.7Dg

68



8. Xde dinh cdc kich thuée co bdn cua thiét bi sdy thitng quay

Cédc kich thude co ban cua thi€t bi sdy thing quay 13 dudng kinh thiing
D, chiéu dai L. Trong tinh todn thié€t k& thugng chon:

L/D=35+7

Dudng kinh thang xdc dinh theo cong thiec:
D= 1|'£ . om (2.50)
zL

Thé tich thing V duge xdc dinh bing hai phuong phép:

& day V la thé tich thung, m’.

a) Plurong phdp thue nghism

V= T (2.51)

W
A
trong do:

W - luong am béc hai, kg/h;

A - cudng do boc hoi am, kg/m’h.

Tri 36 A duge xdc dinh bang thuc nghiém phu thudc vao kiéu thing.
miic do dién day vat liéu, kich thude thiing, do 4m cha hat, thong s6 tac
nhan siy.

b) Plutong phdp N. M. Mi-khai-l6p {6]

Theo phuang phdp nay thé tich thung duge xac dinh theo cdng thic:

V=1,2 Q .om' (2.52)
o AL,

trong dé:
Q - nhiét trao doi giilta moi chat va vat lieu say;

o, - hé 6 trao doi nhiét thé tich;

At,, - do chénh nhiét do trung binh gita moi chdt va vat ligu.
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9. Xdc dinh cdc kich thudc co
bdn cua thiét bi sdy tiép xic kiéu 16
quay

a) Dién tich bé mdt 16 quay

QL 2s3
kp(t, —t,) L6 quay

trong do:

Hinh 2.10. L& sdy vai.

k - he s6 truyén nhiét tir chat tai nhiét bén trong 16 16i khong khi bén

ngoai;

o - 1y 1é gitra bé mat 16 duge bao boc vat liéu va bé mat chung coa lo:

6
=1 - =
? 2R

t, - nhiét dé6 moi chat trong 106;
t, - nhiét do khong khi bén ngoal;

Q - nhiét do moi chat toa ra trong 10.

Vi 16 sdy dudng kinh 1én, chiéu day nhé nén coi nhu vdch phing, vi

vay ta cé:

trong dé:
§,, &, - chiéu day va h¢ s& dan nhiét cla thung;

3,. &, - chién day va hé s6 ddn nhiét cha vat liéu sdy.

Nhiét do moi chat toa ra dé cung cdp cho qud trinh sdy vat ligu xdc

dinh theo cong thic:
Q=qW , tW

trong dé q la tiéu hao nhiét riéng trong qud trinh sdy, kf/kgdm:
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q=1i;- Clm + GEWC“‘ (L - tar) T %G— + LGy - ) + I—d-‘illéo—;—]l—‘)-
voi:
C, - nhiét dung riéng clia nudc;
s Ly - nhi€1 dO VAt liu vao va ra;
G, - luu luogng sin pham sdy ra;
C,. - nhiét dung riéng cla san phém siy;
ty, 1, - nhi¢t do khong khi vio va ra khoi budng dat 16 sdy trong
khong khi 4m;
o, i, - entanpi ca hoi nudc vao va ra khoi budng dit 10 sdy:
d, - do chia hoi cua khong khi vao buéng dat 10 say;
- tiéw hao rieng khong khi trong qua trinb bac hoi dm.
Né&u diing hoi nude lam chat tai nhiét ta co:
q= -\% (i, - )
trong do:

D - luu lugng hoi nude vao 16;

i, - entanpi cha hoi pude vao 10 sdy;

i, - entanpi cua nudc ngung ra khoi 10 sdy.

Hé s& toa nhiét do hai 4m ctia vat lieu vao khong khi duge xac dinh tix
quan hé:
W,.I =yl - )

G day:

W, - cuomg do bay hoi 4m chia vat ligu trén 10 sdy;

t,, - nhiét do vat lieu;

t, - nhiét do khong khi.
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Theo [1] ta cd:
W, = 0,02075v" Ap . kgim'h
voi:
v - t6c d6 khong khi trén bé mar vat ligu. mis:

Ap - chenh l¢ch phan ap sudt hoi trén bé mat vat liéu va trong
khong khi, mmHg.

Ta co:

9] day. nhiét do var ligu t,, chua bi€t nén ta phai gia thi€t, sau do kiém
ira lai theo diéu kién:

[,=10 - At

v&i do chénh nhiét do At xdc dinh bang céng thue:

kit ot

.

At

b} Xdc dinh két cdu thiér bi

Tir tri 86 dién tich bé mat 1o quay F ngudi ta chon Kich thude 1 10 sau
dé tim s6 16 va bo tri cde 16 cho hap ly.

10. Xdc dinh cdc kich thuéc co bdn ciia thiét bi sdy thang hoa

Bo phan chinh ciia thiét bj say thang hoa 1a binh thang hoa. Trong binh
thang hoa vat liéu duoc ba tri trén kKhay dat trén cdc gid dd. Viéc cap nhiet
cho vat lieu thyc hién bing bc xa tir den héng ngoal hay tr cic bé mat
néng dat song song vdi bé mat vat li¢u. Truong hop diing cdc bé mat ndng
thudng co cdu tao la cdc hép det va phing bén trong ¢& nudc nong chuyén
dong. Cic hop nay dong thoi 1a gid dat Khay vat licu. Nhu vay vat lieu trén
khay nhan nhiéi bic xa cla hép ndng phia trén va nhan nhiét qua dan nhiét
cua hop noéng phia dusi (hinh 2.11).
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Hinh 2.11. C4u tao binh thang hea:

1. 8ng d&n nudc néng; 2. vo binh; 3. 8ng ghop
4. hop bic xa nhiét; 5. khay chifa vat lidu say.

Trudng hop niy ta phai xdc dinh dién tich bé mat trao doi nhigt F (be
mat khay say). ta co:

F = = Q .o (2.54)
LT \4 T, :T
ki6?gMH '
100 lOO '
¢ day

T, - nhiét 46 bé mat hop nong

T, - nhiét do bé mat vat ligu

k - hé s& xét dén anh huong cla dan nhi¢t va doi e, k = 1.2 + 1.25
€44 .

- do den quy din cia 2 bé mit song song

v6i £,. &, 13 do den ctia bé mat gia nhiét va vat ligu
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Nhiét cung ¢&p cho qua trinh thang hoa Q dugc xdc dinh bang cong
thite:

Q=rtW, . kiih
vai I - nhiét thang hoa, kJf/ikg.
W,, - lugng &m béc hai trong giai doan thang hoa, kg/f.

Binh thang hoa thuong dugce sidn xudt theo tiéu chudn cd kich thude va bé
mat trao doi nhiét nhdt dinh f,,. Vi vay ta phai xdc dinh s6 binh thang hoa:

2.5.5. Tinh toan qua trinh sdy thuc té

2.5.5.1. Qud trinh sdy khong hoi luu
{. Xée dinh cdc tén thdt nhiér
a) Ton thdt nhiét do vat liéu mang di
- D61 vai cic thiét bi sdy lam viec lien tuc
Q=G C(t,; -t,)) . kJih

Q »
qm = —= , kftkg dm
1 W g

h
¢ day:
G.,, - luong vat li¢v ra khoi thiét bi. kg/fhi;
C., - nhiét dung riéng cha vat liéu ra khoi thiét bi, kJ/kgK:
Co=CAl - uy) + Cow,s
Cy - nhiét dung riéng cla vat kho tuyét déi;
C, - nhiét dung riéng cla nudc;
®, - 0 4m tuyét d6i cha vat lieu ra;
W, - lugng am bdc hai, kg/h.

- D61 vai cdc thiél bi sdy chu ky
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Cic thiét bi kidu nay, mot mé sdy thuong chia ra nhiéu giai doan, moi
giai doan thudng c6 thdi gian sdy va cheé do say khdc nbau. Vi vay phai
tinh 1odn cho timg giai doan say:

le = Gmicmi(tnﬂi = [mti) " kJ

Qi = &‘l . kilkgdm

trong doé:
W, - luong 4m b6c hoi trong gial doan thir i, kg;
G, - hrgng vat ligu ra khoi giai doan thi i, kg,
C,, - nhiét dung riéng clia vat lieu ra khoi giai doan i;

t

1 - nhiét do vit ligu vao vara khoi giai doan i.

mliv m2i

b) Tén that nhiét do thi€t b1 van chuyén
- Céc thiét bi 1am viéc lién tuc:
Qu = GuCullmy = ta) » KJ/A
A = Qu . kJikgdam
h
G., - lwong thiét bj van chuyén ra khoi thiét bi. kgth;
C,, - nhiét dung riéng ctia vat lidu ch€ tao thi&t bi van chuyén, kf/kgK;
- Cédc thiét bi sdy chu ky:
Qui = GuiCaltipa =t + K/
Qui = 9“}—1: . klikgdm
G, - lugng thi€t bi van chuyén ra khoi giai doan 1.
Tri s6 nay nhu nhau trong tat ca cdc gial doan.
¢) Tén thit nhiét do toa nhiét vao moi trudng

- D&i véi thiét bi sdy budng va ham



+ Nhiét truvén qua tuémg bao:
Q\q = kh{l—;\q(tk - t'[)) 1 W

i
I &5, 1
B o
el TR e

Ny

trong do:
¢, - hé &8 trao doi nhiét déi luu cia khi trong budng siy, WinrK:
o, - hé s§ trao déi nhiét déi luu tir tudng bao t&i khong khi bén
ngoai, Wim'K;
8, &; - chiéu day va hé s& dan nhiét cla cdc 1&p cha tudng bao;
ty - nhiét do ciia moi chat sdy trong budng;
tw - nhi¢t d6 khong khi bén ngoai.
+ Toa nhiét qua cira budng say:
Q. =kF.(t,-t) , W
k, - h¢ s6 truyén nhiét qua clra, coi k, = k,;
F_ - dién tich clra. m-.
+ Nhiét truyén qua tran thiét bj:
Q, =k F.{,-1), W

|
I

25"

+
o ; .

k =

Lr

Oy
a day a,, = 1,30,.
+ Nhiét truyén qua nén:
Qu=q.Fy . W
& day qy la mat do dong nhiét qua nén xédc dinh bing thuc nghié¢m [6].
Tong ton thal nhiét vio moi trudng:
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Q< = qu + er + Qc + Q'\ . .r'l\..f”I

S 9

LEkgdn
W gar

s
- P61 vai cdc thi€t bi sdy khac:
Q, = kFAt , W
& day k 1a h¢ s6 truyén nhiét tit moi chit sdy dén méi trudng xung quanh:

1

1 03, 1
. LT
o, z’l, o,

kK =

a, - hé s6 trao ddi nhiét doi luu cua moi chit say dén vich trong
thiét bi, WinrK;

a, - hé s§ trao doi nhiet doi luu tur bé mat ngoai thiét bi dén maoi
truong (doé1 luu ty nhién). W/inK;

5.. &, - chiéu day va hé s6 din nhiét cia cdc 16p cla vo thiét bi.
Cic hé s6 @, o, duge tinh theo cdc cong thitc chung ciia truyén nhigt.
Tir cac t6n that nhiét irén ta xdc dinh duoc:

A= Cntml - (qm + q., + q"\} 4
kitkgdm

2. Xdc dink cdc thong s6 cua qud

trinh say thuc

Ta cé: 11=Il+%.
1

Thay: £ = 1000

d, —d,

[ =Cut + dy(r + Cut)

|
|
|
b
|
1
1

b
|
|
|
|
|
!
i
|
|
d

L= Cpkll + dolr + Cr‘hll) o d=d, d, dy

Ta xic dinh duge cdc thong s0: Hinh 2.12. Qua trinh séy thuc té.
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Gt —1)+d,{r+Cpyiy) - Ad,

d, —
(1‘+Cph[2)-f'\
_Culy —t;)+d {1 — A}
1, —A
d
s 2P

(622 +d,)p,;
p,, 12 &p sudt bio hod Ung vdi ;.

0, = PQyPa
TETR, (2734 1))
3. Xdc dinh tiéu hao khong khi thiee 1€
[ = 1000
dz - d]

L=#¢.W , kg/h

kglkgdm

V, = L . aih
Prz2

4 Xdc dink tiéu hao nhiét thite 1€
q= £, -1y . kitkgdm
Q=q.W . kJihhay AW
Déi v6i cde thidt bi sdy chu ky ta ¢
qi= (1, -1, klkgam
Q =qW, . &
g, - tiéu hao nhiét riéng trong giai doan
£ - tiéu hao riéng khong khi trong giai doan i:
W, - luong 4m boc hoi trong giai dean
Q, - tieu hao nhiét trong giai doan i
2.5.5.2. Quad trinh sdy c6 héi luu
}. Xde dinh cac t6n that nhiét
Cic t6n that nhiet & day duge xdc dinh tuong g nhu truong hop sdy

khong hoi luu:
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A= Cntm! - (qm + q\-l + q‘?)

2. Xdc dinh cdc thong s6 cudi qud trinh sdy

Phuong phap xdc dinh cing tuong tv nhu trudng hgp sdy khong hoi
luu. Theo [6] ta ¢6:

Cocti —ta) - do(iy -8y
i, -A  (n+1)(i, -A)

dz = "
ooy =4Ay
n-{i, —A)
gday: i, =1+ C,t
iz =T+ Cphll
d1
Qr= ——
(622 +d.)po,
b, = PPy
TR (273+1,)

3. Xdc dinh cde théng $6 trang thai cua hén hop

Hé s6 héi luu:

n = G, d, -d, i
= —_-— i
G, d,-d, NG
. - t)< B
Nhiét dé méi chat sau hén hop: _
A
nt, + 4,
[H = 71
+
n tz/
Entanpi cta moi chat sau hon

hop:

Iy =ty + dp(r + Cptyy)

Do 4m tuong doi:

|
|
|
|
)
|
|
d,

H d2 a?o d

|

i

I

dyp 0 %

Pu= (622 + d},)p.yy Hinh 2.43. Qua trinh sdy thuc t& cé héi hu.
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30

Khoi lugng riéng:

D = - P~ PuPwm kg’

R, 273+ 1ty
1. Tiéu hao khong khi thuge 16

1000
d, —dy

(= . kglkgam

L=(W , kgh

L :
V,= — , mth

P2
V, = L .onrih

P

vV +V .
V= — 2 mih

2

5. Tiéu hao nitiét thuc &
q = lr(ll - IH) . k.!fkg(j}”

Q=q.W . K/l hay kW

2.5.5.3. Lap can bdng nhiét cia hé théng

. Heé théng khéng hoi L

GW t,, G,

)

cal’ T

Loty

Qcal

Hinh 2.14. Sd d3 nguyén Iy hé thong sdy khong héi huu.



a) Thiét bi lam viéc lién tuc
- Nhiét dua vao hé thong:
Q.= Quu+ Qu
¢ day:
Q.. - nhiét dua vao calorife, n€u bo qua ton thit nhiét o calorife
thi Q. = Q:
Q, - nhigt do khong khi dwa vao:
Q,=L.L, ., kJik
- Nhiét dua ra khoi hé thong:
0, =Q +Q,+Q.+Q.+ Q. Kk
Q, - nhiét hitu ich:
Q, = W(r+ Cyla- Gl . kJ7h
Q.. - ton that nhiét do vat ligw, K/
Q.. - 160 that nhiet do thiét bi van tai. S/
Q. - 16n thit nhiét do o0& nhiét vao moi trudng, kJ/in
Q’, - tén that nhiét do khi thodt:
Q.=L.I'y . KJih
I’y = 5 + dolr + C1y)
b) Thi€t bi lam viéc chu ky
Q =Q.+Q . &
Q,=0Q, + Q. +Qu +Q«+ Q. K/

$§ day cic dai lugng déu tinh cho ca chu k¥ sdy hay timg giai doan cua
chu ky.

2. Hé théng hoi hiu
Nhiét dua vao he thong:
Q, = Qe+ Qu
gday: Q.o=Q: Qo =Gulo
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Colo 4 W'?Qz- 126G,
Qca'l Gz‘ rrv'2 05
Lt

Hinh 2.15. Sc dé say co héi luu thai khi sau budng séy.

G2'w r.'711

Gy £2 WA,

Golo

¥

Qcaf G2rr?\2

Loh,t, W

Hinh 2.16. Sd dé sdy c6 hdi luu thai khi sau hon hdp.

Nhiét dua ra khoi hé thong:
QI( = Ql + Qm + Q\-| + Qﬁ + QIZ

trong dd:
- theo so d6 hinh 2.16 ta co:
Ql = W(r + Cphlli - (:n[n;l}

Q.= G,I',
Gy = E

n

I'; =ty + dylr + Cpty)d

- theo sg dod hinh 2.L5 ta ¢é:
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Q: = W(f + Cphtl - (Tﬂtl‘.]l)
Q' = Gl

L.
n+l

G[: =

1, = 1, + dy(r + Cpla)

Phuong trinh cén bang la:

Q\- = QR

Hiéu sudt st dung nhiét cua budng sdy;
e Q
T Q

2.6. LAP 5O B0 HE THONG

So d6 hé thong sdy thé hién sy mdc néi gilta cic thi€t bj trong h¢
thong, b6 tri cdc thiét bi rén mat bing va theo chiéu cao cua nha xudng.
D&i vdi cdc hé théng nhd, tat ca cdc thiét bi nhu: budng sdy, quat 2id.
calorife, bang diéu khién ... déu b tri trén mot khung. Heé théng nay co thé
ché tao hang loat, van chuyén nguyén khoi, lip dat rat don gian (ca h¢
théng nhu mot thi€t bi hoan chinh). Cdc hé thong 1n thuong bd tri thiét b1
dan tii trén mat bang va theo chiéu cao cua nha xudng. N c6 thé 1a mot
phan xudng ciia mot Xi nghiép san Xuit san phim nao dé hoac 1a mot xi
nghiép d¢c 1ap nhu Xi nghiép sdy ca phé hat, x{ nghiép sdy rau qua... Viéc
thanh lap so dé hé¢ théng nay s& dugc giai quyét riéng cho timg loai hé
théng cu the.

» 7. TiNH TOAN VA CHON CAC THIET Bl PHU TRO

2.7.1. Tinh toan budng dot
1. Xdc dinh cong sudt nhiét cia budng dot
Cong suat nhiét coa budng d6t duoc xac dinh theo cong thic:

Qcaﬂ

L[

Qw =
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a day:
Q... - cong sudt nhiét d calorife, &W;
Nue - hiéu suat budag dot.
d61 vai nhién liéu ran Nea = 0.6 + 0,65

déi vai nhién hiéu 1ong va khi Moy = 0,7 + 0.8

2. Xdc dinh tiéu hao khong khi va nhién liéu

Khi tinh todn qud trinh chdy cia nhién liéu ta da xdc dinh duoc cdc dai
lirgng sau:

Tiéu hao riéng khong khi thuc t&:
L=al, , kglkgnl
o - hé s6 khong khi thira;
L, - tién hao riéng khong khi 1y thuyét.
Tiéu hao nhién liéu:

- Qu
Q.

B kgih

Q,, - nhiét tri thdp cua nhién liéu, kJ/kgnl.

Tiéu hao khong khi:

Gu =B.L kgih
G,

Vi = TR pih
P

Py, - khoi lugng riéng cla khong khi & diéu kién méi trudng,

3. Xdc dinh cdc théng s6 ciia sdn phdm chdy

Khi tinh todn qud trinh chdy ta dd xdc dinh dugc luong sdn pham chay
tao thanh khi chdy hét | kg nhién liéu Gy, entanpi cha sin phdm chady 1.
do chita hoi ctia khéi dy,.
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Luong khéi san xut ra tir buong dot la:

Guns = B.Gyy . k8/h

G
Vi = —2 | m'/h
Pin
O - khéi lugng rieng cla khoi.
- 4. Xdc dinh kich thudc buong dot
a} Buéng dot nhién lidu rdn
Céc kich thudc chinh la:
Dién tich ghi: Fu = Qut .o
Q¢
Thé tich budng dot: Vig = Qs , o
Q,
b) Buéng dot nhién liéu long va khi
Thé tich budng dot:
Vi = Quy m
Q.

trong do:
Q. - nhiét thé trén ghi, kitm
Q. - nhiét thé thé tich, kJim’h.
Tri $6 Q; va Q, cho trong bang 1, 2 phu luc 3. Trén hinh 1 phu luc 3 1a
cdc dang budng dot thong dung trong hé thong say.

2.7.2. Tinh toan calorife

1. Céng sudt nhiét cia calorife

Cong sudt nhiét cia calorife duoc xac dinh theo cong thic:

Q
Qca'l = _i
ncal
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g day:
Q. - nhiét dua vao budng sy, kW hay &J/h;
N.. - hiéu sudt nhiét cla calorife, Ny = 0.95 = 0.97.
2. Cdc théong sé cia khing khi

Luu luong khong khi qua calorife la ti¢u hao thuc t& khong khi L. kg/hi
hay V.. m'/h.

Nhiét do khong khi vao calorife 12 nhiét do khong khi bén ngoai t, (khi
khong hoi huu) hoac t,; (khi ¢6 hoi lurud,

Nhiét do khéng khi ra khoi calornife a nhiét d6 khony khi vao buong
sﬁy L.

3. Calorife hoi nuoc - khong khi

Ciu tao calorifc hoi nude - khong khi duge dua ra trén hinh 2.17a. Hoi
nude bio hod ngung tu bén trong ong, khong khi chuyén dong cal ngang
chiim 6ng cé cdnh.

Bé mat trao d6i nhiét duge xac dinh theo cong thic:

_ Qua]nu;il_ _ _(3.‘)_

kAL, kAL,
& day:
F - dién tich bé mat trao d8i phiet phia c6 cdnh, m

At,, - do chénh nhiét do trung binh gitta hoi va khong kbi, 'C,

k - hé s6 truyén nhiét cla thiét bi, Win K, xdc dinh theo bang 4
phu luc 1.

Q.. - cong sudt nhiét ca calorife, W3
Q.= Q, (tiéu hao nhiét thuc 1€ cua qua trinh $ay).
Phuong trinh can bang nhiét cla calorife la:
Gl - UM = CGp(t7 - 1) = Q, . W
a day:
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G, - luu lugng hoi vao calorife, kg/s:

G, - luu lugng khong Khi vho calorife, kg/s;

C,, - nhiét dung rieng ding 4p cua khong khi, Co = 1 kJ/kgK:
i, - entanpi cua hoi nudc vio calorife, kJ/kg:

i' - entanpi cua nudc ngung, kf/kg:

1",. 1’y - nhiét do khong khi ra va vao calorife;

Teo - hiéu sufit clia calosife.

Hinh 2.17 a. Cau tao calorife hai nudc:

1. Gng co canh; 2. mat sang; 3. &ng hai vao, 4. nap;
5. mat bich 14p 8ng gié; 6. 6ng nudc nging ra

Tit d6 ¢6 thé xdc dinh duge tiéu hao hoi la:

G, = ——-QL-— , kgis
{lh -1 )nc;d
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Tu tri 6 dién tich bé mat F tim duge ¢o thé chon 1 kiéu calorife theo
catalog clia nha ché€ tao hoac ty che theo mau da dua ra o catalog.

4. Calorife khi - khoi

Khi diing khéi lam chét tai nhi¢t ta phai su dung calorife khi - khoi.
Calorife khi - khéi thong dung nhit ¢6 ciu tao nhu hinh 2.17b.

Khéi chuyén dong trong éng dung, khong khi chuyén dong cit ngang
bén ngoai &ng tron.

/
[on

W~

Hinh 2.17b. Cau tao calorife khi khéi:

1. c6n Jap Ang khéng khi vao; 2. cén lap dng khéng khi ra; 3. &ng khai di qua; 4. mat sang;
5. mat bich 14p 8ng khéng khi vao; 6. mat bich lap 6ng khong khi ra.

Dién tich bé mit truyén nhiéi la:

2 Q
kAt
1 -
k = l 1 Wim K
T+ +Ey, +
o, Cty
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trong do:
o, - hé 80 trao ddi nhiét giita khoi va bé mat ong. Wim'K.

Hé s6 «, bao gém ca d8i luu va bic xa. Calorife khi - khoi
thuong lam viec véi nhiét do khoi 500 + 600°C vi vay trao doi
nhiét doi luu 1a chinh nén ta ¢é:

O = Ppldyy
0tyq - W& 0 trao d6i nhiét doi s

@, - he¢ s6 xét dén trao doi nhiét buc xa, theo kinh nghiém
0, = 0,05 + 0,15;

g, - he s& bam bdn bé mat phia Khdi, theo kinh nghi¢m cé
g, =0,12 + 0.2

§. & - chiéu day va hé 6 din nhiét cua vach dng:

&, - hé s6 trao d§i nhiét d6i luu cia khong khi chay cat ngang

ong. ¢y = Uy

Trong calorife khi - khéi, khéi chuyén dong trong dng voi toc do khd
16n nén ch& do la chay 16i. Nhu vay ta c6 phuong trinh tiéu chudn:

Lpn Y
Nu, = 0,021. Re}™ Pr,‘.]‘J”L—‘} £, &g
P

D6i v6i khoi. tri 56 tieu chudn Pr thay déi it nén Pry/Pr, = 1.

Heé s6 &, phu thuoc chiéu dai ong xdc dinh theo bang.

He s6 €, = | + 1.77.d/R duge dung khi ong cong véi ban kinh cong R.
Viy ta cd:

Nu, 4,
Q= —7
d,
g day: 7, - h¢ 58 dan nhiét cia khoi;
d, - dudag kinh trong cia Ong.
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Trao déi nhiét giffa bé mat ngoai clia éng vdi khong khi 1a trao déi
nhiét d6i luu cla khi chuyén dong cat ngang chiim éng [7].

Khi Re, = 107 + 2.10°, ta cé:

P \Ill'l‘\
I . T, .
chim so le: Nu,=041.Re]" . P ( L e
Pr J
SN
chium song song: Nu, = 0.26. Re M pr L e,
Pr '

€. - hé¢ 56 xét dén anh huong cua bude ong:
chim so le: S/S8,»2 e.=1,12

S5\/8, <2 £, (S;/Sz}”h

/S, y 1
chiim song song: €, = L = |

d )

Cdc cong thire trén diing cho ddy ong thia 3 trd di. con cde day tha nhal
va tha hai tinh nhr sau:

chiim so le: o, = 0,60, oy, = 0,70,
chliim song song: a, = 0,00, o, = 0.9,

vai oy, oy, o 12 hé s6 trao doi nhiét cua diy ong tuong dng 1. 2, 3.

LN A D . o et
BN VAN AN ]\ v
—— — =l B |
Ly Ay )
<D NP2 D 7
— | 4 Do — g —
(] J 4 A
—
Hinh 2.18. Chum 6ng song song. Hinh 2.19. Chum éng so le.
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He s6 trao dai nhiét:

o, +o, +(n-2)x,
Oy = Qihm = -

n
Trong cdc cong thic trén kich thude xdc dinh doi v61 phia khoi la
duosng kinh trong d,, déi véi khong khi 12 dudng kinh ngodi d,. Khi tinh
toan thiét ké calorife can chon trude d, va d,.

. . . P L, g7 . . PR
Nhiét do xdc dinh cua khéi la g, = -—“”:4“2—. cia khong khi 1a

_— Lo + Lo
kk 2

( day, nhiét do khéi vao calorife 1, xdc dinh ¢ vi¢c tinh todn qua
trinh chdy. nhi¢t do khéi ra calorife tinh theo diéu kieén: 1,,; = t, + At v8i
t,, ! nhiét d6 dong suong ctia khoi xdc dinh theo do chira hot cua dy,, khoi
va At chon bing khoang 5 + 10°C.

Nhiét do khong khi vao calorife 13 nhiét 46 khong khi bén ngoat ty, =
t,, nhi¢t do khong khi ra khoi calorife 14 nhiét dé khong khi vio budng say
az = b

Pé xdc dinh ché do chuyén dong clia khéi va khong khi can chon t6c¢
do khéi W, va khong khi W,

Xdao dinh kich thwoe calorife

Tiét dien thong gi6 phia khoi la:

Vkll N
Fop= — , o
W,
. nd; .
F,, = n. — mo
4

& day n la s6 ong. d, 12 dudng kinh trong cla 6ng.

. 4F
Vay s6 6ng la: n= —*

-
wd |
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Ti€t dien thong gid phia khong khi Ta:

A%
Foo = —

W,

& day V,, 1a luu lugng thé tich trung binh cla khong khi qua calorife (xdc
dinh & muc 2.2.5).

Ta cé: Foo=mSwf , w’

m, - 6 ong trong | diy.
N¢&u bo tri s6 6ng trong 1 diy bang s6 ddy m, ta cé m, = m, = m va 0

éngn=m,.m, =m’ haym = Jn nhu vay c¢6 thé xdc dinh m.

P AN A A

- - Khong —> \
khi
Khén yao
km'g_‘9 - { fo —_— 1\/
va0 '
fo i A ra10r1r—10r
— e
Khéng <—
khi /
— — rra /
1 e
A oAb g L /
J o O O O
f 50 0 O . C O O O
8
410000 © 000
A O 0O O O
Hinh 2.20. Khong ngoét hudng. Hinh 2.21. Ngoat hudng 1 lan.

B¢ mat truyén nhiét F tinh duge & trén phai thod man guan hé:
F=nd,fn, m
d, - duding kinh ngoai cila dng, m;
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¢ - chiéu dai ong, m.

Vay ta ¢6 chiéu dai ong la:

{ = F , m
nd,n
Tir d6 ta xdc dinh dugce:
Fi Fu Fymd,n
Skh = — = —— = = — =
mé F mF
m- —
nd,n
Buéc ong: S, =S, +d
Chiéu rong thigt b la:
B =mS,

Chiéu siu thiét bi (theo chidu chuyén dong khong khi) la:

A=B ., m
Khi tinh khoang cdch thong gid giita cdc 6ng Sy, néu gid tri qué nho ta
c6 thé cho khong khi di ngoat hudng nhiéu lan. tie la:
Fkh

m.._
k+1

Sip =

K 12 $6 lan ngodt hudng. Néu di thing khong ngoat hudng. k = 0, ngoat
| 1in k = 1, ... Cac kich thudc cha thiet bi dugc bidu di&n trén hinh 2.20.

2.7.3. Tinh toan khi déng, chon quat giod

Mo hinh téng quat hé théng sdy c6 dang nhu trén hinh 2.22.

i /_3‘ f£
| 1 7 7 w
WO . pkf
Pu P, Py

Hinh 2.22. So d6 nguyén Iy hé thdng sdy:
1. calorife: 2. quat gié: 3. budng séy; 4. thiét bi khir bui,

93



Khi h¢ théng lam viée én dinh, 4p suat do quat tao ra la Ap = p, - p,
phai can bang vdi toan bo trd lue cla he¢ théng va dp sudt dong cia khi
thodt (gia thi€t td¢ do vio W, = 0).

Ta cé:
Ap = Ap, + Ap, + Ap, + pa ’me'“’
trong do:
Ap, - tré lyc ma sdt trén dudng 6ng din khi;
Ap. - tong trd luc cuc bo trén dudng Sng din khi:

Ap, - r¢s lye cua cdc thi€l bi mic tren duong ong dan khi (calorife,
budng sdy, thiét bj khir bui);

Pu - dp sudt dong cia khi thai vao moi trudng,

Trudng hop 6ng dn khi c6 iét dién nhy nhau, ta c6-
Ap, = h%.p.-“;—z . Nim

A - hé s& trd luc ma sat:

L - tong chiéu dai ong, m;

d - dutng kinh tuong duong cta Sng din khi, m:

p - khoi lugng riéng cha khi, kg/m';

W - t6c do cha khi trong &ng, mi/s.

Trong hé théng sdy, t6c do khi trong &ng kha 16n nén ché do chuyén
dong thudng ném trong khu vic binh phuong tro lue tic 1a Re » Re,,.

Vay:
025
3 = o,ulfJ
Ld

& day: k- do nham tuyét d6i chia thanh trong éng, m:
d - duong kinh trong ctia &ng, m.
94



Né&u ché d¢ chuyén dong cha khi ndm trong khu vue Khdc thi A xdc
dinh theo phu luc 2.

Trudng hop dng dan khi ¢é nhiéu doan tiét dién khdc nhau, ta ¢é:
o L, W :
Ap, = A —p ——  Nim
pf ; i d-l pl 2
Tr6 lye cuc bo trong hé thdng dugc xic dinh theo cong thitc:

o W2 .
sp.= Y5 BT N
i=l

2
o day:
&; - cdc hé s6 trd luc cue bod:
W, p; - tdc do va khoi lugng riéng tuong tng.

Trén dudng 6ng din khi thudng gap céc trd luc cuc bod sau: cdc cit noi,
cdc cua di€u chinh, phin loc bui, ti€t dién cén, dot m& ... cdc hé s8 trd luc
cuc bd cho o phan phu luc 2.

Tré lyc cia thiét bi trong hé théng 1a:

Ap, = Ap, + Apuo + Aps + ... . Nim®

Ap,, 1a ud luc cuaa calorife. Néu chon calorife theo tiée chuan thi tré
luc nay cho trong catalog clia nha ché tao. N&u thi€t k&€ don chiéc thi phai
tinh todn ird& hre khi thiét k€ calorife.

Ap,; 1a tré lyc cla budng sdy. Tri s6 ndy khac nhau déi véi ting loai
thi€t bi. Phuong phdp tinh todn trd huc cha buéng say khdc nhau d6i voi
timg loai thiét bi. Trong phan vi du tinh todn ¢6 cdch tinh todn tré luc cha
thiét bi say budng va ham.

Ap;: - trd lyc cha thi€t bi khir bui. Tri s6 ndy x4dc dinh khi ta chon thiét
bi khir bui.

Ap sudt dong cla khi thodt xdc dinh theo cong thic:

p

W X
Pa = p—-j—— , Nim-
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(3 day W 12 t6c do cia khi thai vio méi trugng. Tace do khi thai phai da
16n dé thai khi mét cdch thuan lgi vio mei trudng ké ca khi ¢é gié. Chon
W 16n, viéc thai khi thuan 1gi nhung 6n nang luong. N&u W nho, viéc thai
khi s¢ kho khan, thim chi khi ¢d gid, tdc dd 16n s& khoéng thai khi duoc.
Tuy nhién, khi bd tri ong thai khi cdn chi y dé€n hudng gié dé han ché€ anh
hudng nay. O Viet Nam thudng cé gié Dong Bic va Dong Nam. Ong thai
khi thudng ba tri thing ding ¢6 nén che hoac bs tri ndm ngang. Khi ba tri
nam ngang, can tranh gid thoi tryc ti€p vio dng xa tifc 1a nén hudng vé phia
tay la hudng it c6 gio nhat. Téc dé khi thodt ra khoi 6ng thai thudng chon
tir 5 = 10 m/s.

D¢ chon quat gi6 ta can biét:
- Luu luong V. m'/h
- Ap sudt Ap, N/’

Trong dac tuyén clia quat thudang cho quan hé Ap = f(V) o didu kién
tieu chudn ky thuat c6 khéi lugng riéng p, = 1.2 kg/m’. Trong hé thong
quat 1am viéc véi nhiét d6 khdc ticu chuan vdi khoi luong rieng p,, kgin’.
Trong diéu kién nay dp suit do quat tao ra sé nho hon so vai khi lam viéc &
diéu kién tiéu chudn. Vi vay, dé quat cé du dp suit lam viec & didu kién
thuc té ta phai chuyvén tri s6 Ap tinh todn & trén vé diéu kién tiéu chuan nhu
sau:

P

Py

Ap,. = Ap . Nim-

Nhu vay. ta phai chon quat gi6 theo diéu kién V {(m’/i) va Ap,, (N/m”).

Vai luu lugng V, dp sudt Ap,, ta xdc dinh ché dé lam viéc cua quat la
®, + 0,
5 .

diém A (hinh 2.23) quat ¢6 hiéu suit n = n,, t6¢c do quay o' =

radls. Tt 46 ta xdc dinh duge $6 vdng quay cua quat 1a:

.60
27

n= . vongipluit
Céng suart trén truc cua quat la:
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TSI

e

Q;

= W

Ap T nN/m?

A0,

V. mih

'

Hinh 2.23. Bac tuyén cla quat ly tam.

Bang 2.1
Hé s& duf phong clia cac loai quat

Cong suatquat ; Quatlytam , Quathudng tryc

<05 i 1.5 'i 1.2
051 13 ! 1.15
101:2 | 1.2 ’ 1,10
201:5 | 115 105

>5 | 1,1 | 1,05

Cong suat dong co dién chay quat la:

N
N, = —Sq , kW

du
‘1 1d

=
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M., - hitu sudt cla co ciu truyén dong 1t dong co tdi quat;

© - hé s& du phong cho trong bang 2.1.

2.7.4. Tinh toan, chon cac thigt bi khur bui
1. Buéng ling

Buéng ling 12 thiét bj khir bui don gidn nhat. Budng lang ta khong gian
¢6 kich thudce 16n hon nhiéu so voi dudbng éng dan khi. Do kich thuée lon
nén 16¢ do chuyén dong cla khi byi sé lang va roi xudng. Budng ling dung
dé khir bui to. Dé cho bui lang duge, t6e do khi phai thod man [1]:

A

VS —v, . Hls
g day:

v - t8¢c do khi chuyén dong theo phuong ngang, m/s:
v, - t6c do can bang, m/s;
A - chiéu dai bubng lang, m;
H - chiéu cao budng lang,

Luu lugng khi qua budng lang la:

V = 3600.B.H.v , wmlh

B - chiéu réng cha budng, m.

Nhu vay, biét luu lugng khi va t6c d6 khi ta xdc dinh duge kich thude
budng ling. D& ting hiéu qua Khir bui clia budng lang ngudi ta dat thém
cdc tam chéin 1am cho khi chuyén dong d6i huéng nhiéu ldn.

2. Xyclon

Xyclon ding dé khir bui kho va ¢6 kha nang khir bui kha nho. Cau tao
cha xyclon dugce thé hién trén hinh 2.24. Téc d6 khi & cira vao xyclon a 15
= 20 mfs va & cira ra 12 5 + 8 m/s. Xyclon duge san xuidt theo tiéu chuan.
Khi chon xyci6n cin biét dudng kinh &ng 16n D, m tir d6 chon loai xyclon
theo tieu chuan. Dudng kinh 6ng 16n D duge xdc dinh theo coéng thire:
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m

trong do:
V - luu luong khi, m'/s;
£ - hé 56 trd luc;
Ap - gidng 4p qua xyclén,

N.'"H?:. _im [ KJ‘H-;VL:?G

oy

Xyclon ¢6 dudng kinh D cang nho
hiéu qua khir bui cang cao vi viy khi
lvu lugng 18n ngudi ta st dung xyclon
kép gébm nhiéu xyclon nho ghép lat. Khi
xyclon 1am viéc, dp suat khi o phia dudi
6ng nhd (phdn hinh con) thudng cd tri
$& am vi vay khi xa bui cdn ddng khoa
khi (hinh 1 phu luc 4) sau dé mdi md
cira cho bui ro1 xudng, Néu khong ddng
khod khi, khong khi bén ngoai sé lua
vio ddy bui lén qua Ong nhod thoat ra
ngoai lam mat hiéu qua khir bui. Hinh 2.24.

s

s

(1t 15°
L

1

1

Ll

|

3. Phin loc bui

Phin loc bui dung khir bui khi dong khi c¢é nhiét dé thap. Phin loc bang
soi vai 1am viéc vSi nhiet do nho hon 90°C, bing s¢i vai len lam viéc v
nhiét do nho hon 125°C va khi khong chada SO, clung véi SO,.

Phin loc bui kiéu dng tay 4o ¢6 tr& luc qua phin la:
Ap=(kz + a)V" | Nim®
4 day:
V - phu tai rieng, m’fm’h;
z - d0 bam buyi cla vai;
k, a, n - cdc hé s6 phu thuoc loai vai va phin.
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4. Thiét bi khit bui kiéu tinh dién

Thi€t bl khir bui loai nay ¢6 hiéu qua khu bui cao. tiéu hao dién ning
nho, tuy vay, gid thanh thiét bl cao. Cau tao thi€t bi khit bui ki¢u tinh dién
duge biéu dién trén hinh 2 phu luc 4. Khi chuyén déng trong éng kim loai
gilta hai dién cue 6 dién 4p mot chiéu tir 28 dén 90 &V. Dudi tic dung cia
dién trudng khi bj ion hod va chuyén dong vé dién cyc trdi dau. Cic ion va
cham vao cdc hat bui lam cho hat nhiém dién va ciing chuyén dong vé cic
cuc trdi diu réi bam vao no. Nhu vay dung dién truang tinh dién di tdch
bui ra khoi dong khi. Bui bdm vi tich lu§ cang nhiéu trén bé mat céc dién
cyc. Ngudi ta ding ¢d cdu rung dé 12m cho bui roi xuéng chita ¢ phia dudi
thiét bi va duge théal ra ngoai.

2.7.5. Tinh chon hé thdng van chuyén vat lidu va san pham

Tuy theo loai vat liéu sdy. san pha&m va kha nang dau tr ma chon
phuong phép van chuyén vat liéu va san pham sdy. Cdc thiét bi say buéng
va ham ding xe goong vat liéu sdy thudng ducsc dé trén khay siy chat
thanh ting trén xe godng, trong trudng hop cong sudt nhd thudng ding
phuong phdp thd cong day xe vao budng. Truong hgp cong sudt ldn ding
céc co cdu co khi dé dé xe goong vao ham. O cdc thiét bi sdy vat liéu dang
hat kiéu thap. thung quay hay tdng s6i ... thudng ding hé théng say bang
tai, vit tai, gdu tai dé van chuyén vat liéu vio thiét bi. Cac thiét bi say phun
thuding dua vat liéu vao bang bom dung dich, san pham ra dusi dang bat
thudng dung hé thang tay gat, két hop cdc vit tai dé duwa san pham ra.

2.8. TINH TOAN KINH TE KY THUAT HE THONG THIET BI SAY

2.8.1. Nhitng tidu chuan sir dung trong viéc tinh toan kinh t& ky thuat

Nén kinh t€ clia nudc ta cling nhu hdu hét cdc nude trén thé gigi déu
bao gém hai khu vuc: khu vye kinh 1€ nha nude v khu vuc kinh ¢ e nhan.
Khu vye kinh t&€ nha nudc bao gom cde don vi kinh 1€ duce nhd nudc bio
h$ ¢ mire do nhat dinh, Con khu vye kinh 1€ tu nhan bao gom cdc cong ty,
xi nghiép. cdac don vi kinh t€ ma chu sg hitu 1d cha mot tap thé hay cd nhan.
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Khu vue nay Ja khu vue tu do canh tranh. nha nudc chi diéu ti€t bang cdc
luas phdp va cdc chinh sdch. Khi tinh todn chon cdc ham muc tieu cho bai
toan t6i uvu vé kinh t€ ky thuat cling cdin chon cdc tiéu chudn thich hop.

2.8.2. Chi phi tinh toan
Chi phi tinh todn hang nam duge xac dinh theo cong thifc:
C, =C+p,J . dong/nam
trong doé:
I - vén ddu tu dé thyc hién phuong dn, dong;
C - chi phi thudng xuyén hang nam cho phuong an, déng/ndm,
p, - hé s6 hiéu qué kinh t&€ dinh mic , H/ndm.
H¢ s6 hiéu qua Kinh t& dinh mic cha vén ddu w phu thudc vao nhiéu
y&y t8. né phan dnh thu nhap thudn tuy thuc hién qua lao dong xd hoi.
Trong tinh todn cdn l4y tri s6 dinh mic va khdc nhau ddi v6i cdc nganh
kinh t&. Tri s& nghich dao cta né 1a T, = 1/p, 1a thai gian thu hoi von dinh

muc, ndni.

2.8.3. Lgi nhuan

Loi nhuan cha mét cong trinh, mot du dn duge xdc dinh theo biéu thitc
sau [8]:

V= En:B,-(l +a)y =1 , déng
il
trong do:
[ - von dau tu téng cong cho cdng trinh, dong:
B, - tién lii thu dugc trong nam thi i, déng;
a - hé s0 hién tai hod;
n - 6 nam vin hanh cha thiét bi, ndm.
Tién I3i thu dugc hang nam xdc dinh biang cach ldy 16ng tién bin sdn

phim trong nam trir di chi phi trong nam bao gém: chi phi nang lugng, chi
phi tién luong, chi phi bdo dudng sira chira thi€t bi. thue.

101



He s6 hién tai hod dung dé quy doi cdc gid tri thu nhap cua cdc nam
bat ky vé nam tinh todn khi bat ddu xay dyng cong trinh. Thong thudng
moét khoan thu nhdp nhat dinh trong nam hién tai ¢6 gi4 11 10n hon 6 thu
nhap bang chimg &y nhung thuc hi¢n & cdc nam sau. Tiéu chudn loi nhuan
hay duge ding dé€ [am ham muc tieu khi giai bai todn (6i uu trong khu vuc
kinh té€ canh tranh.

2.8.4. Xéac dinh chi phi hang nam cua hé théng thiét bi siy

Chi phi hang nam cua thi€l bj say bao gom chi phi nang luong (dién.
nhién liéu), khdu hao cho bdo dudng stra chita thiét bi, tién luong. thué.

a) Chi phi nang luong
- Chi phi nhién liéu

Dot vai thict bi sir dung true tiép khéi dé sdy hay dung catorife khi -
khéi thi tiéu hao nhién lidu la:

Cy =B.S, . dong/nim
trong do:
B¢ - ti¢u hao nhién ligu hang nam:
Sy - gid nhién lieu. déng/tdn.
B, = B,n,,
vl
B, - phu tai trung binh trong nam:
Ny - SO gidr 1am viéc cua thicl bi trong nam.
D8I vai thiét bi diing hoi nude 1am chat (ai nhiét thi Géu hao nhién lieu
ta:

B.= —— | raninim

¢ day:
Q. - phu tai nhi¢t ca nam cua thi€t bi, &ffndm;
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I

. - nhiét tri thap cua nhién {iéu, kJ/kg;

Nin - hiéu suat cua lo hoi.

Phu tai nhiét ca nam cua thi€t bi duoc xdc dinh theo cong thic:

- Thié&t bi lam viéc lién tuc:

trong dé:

Q. - tiéu hao nhiét trung binh cua thiét bi say. kJ/h;

n - s gio 1am viéc - 1a thiét bi sidy:
N.a - hiéu sudt clia calorife hoi - khi.

- Thi&t bi lam viéc chu k¥:

a day:

Q, - tieu hao nhiét cho | mé say, kJ/me;
m - 56 mé say trong | nam, meé/ndm.

- Chi phi dién nang:

Tiéu hao dién nang hang niam la:

E = zr:Nln.l +E. . kWh
i-1

trong dé:
N, - phu tai nhiét trung binh cta thiét bi;
n - s6 gidy lam viéc cua thiét bi;
E. - nang luong dién diung dé chi€u sdng;

r - s8 thi€t bi tiéu hao dién.
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Chi phi di¢n nang lLi:
C.=ES, . donglnam
trong do: S, la gid dign nang. dong/kWh.
b} Chi phi tién luong
Chi phi tién lvong la:
C =M | donginam
trong do:
L. - tién luong trung binh:
M - 50 nhéan vién van hanh.
¢} Chi phi bdo dudng va sia chira thiet bi

Chi phi nay thudng duge tinh theo 1y [é nhat dinh cha von dau wr. ta
o

Co=pJt . dongindm

trong do p, 12 hé s khiu hao cho bao dudng sira chira thiét by

2.8.5. Chi phi riéng cho dan vi san pham

Pay 1a mot chi tiéu kinh & quan trong, no dinh gid t6ng quat mitc do
hoan hiao cua hé thong thiét b say.

Chi phi tinh todn riéng cia hé thong thiét bi say la:

C,= — . donglrdn

& day p la lugng san pham sdy ca nam, tdn/ndm.
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Chuong 3

MOT SO Vi DU TINH TOAN
THIET KE HE THONG THIET BJ SAY

Nhu da trinh bay & cic chuong trude, hé thong sdy duge su dung rit
rong rai trong hdu hél cde nganh cong nghié¢p. vi vay hé thdng nay rit da
dang vi phirc tap. Tuy vay, cong viéc tinh todn thiét k&€ h¢ théng say bat ky
déu tuan theo 7 bude dia néu d chuong 2. Trong d6 su khdac nhau co ban chi
thé hién O budc 4. phin xdc dinh cdc kich thude ¢ ban cua thiél bi, con
cic phian khiac déu tvong ty nhau. Trong tat ca cdc hé thong say thi he¢
thong thiél bi say budng vd ham ¢6 dac trung téng quidt. Hai hé thdng nay
duoc sir dung rong rii nhit v cé thé ding dé sdy nhidu loai san pham khac
nhau. Cac hé théng sdy khdc nhu: sdy thdp, sdy ong khi dong. say tang so1,
sdy phun, sdy tiép xic ... déu 1& cdc hé thdng thiét bi sdly dac trung, moi heé
thong chi thich hop véi mot vai loai san pham. Vi du. thi€t bj sdy thdp. say
khi dong chi thich hop v&i sdy hat, thi€t bi sdy ti€p xtic ki¢u 16 quay chi
thich hgp vat liéu tdim mong... Cdc thiét bi sdy ddc chung phan 16n nam
trong day chuyén cong nghé chung dé san xuit san pham.

Vi vay trong phdn vi du tinh toan ching toi chi trinh bay vé thiét bj
sdy buéng va hiam !4 hai h¢ théng sdy thong dung nhat thé hién tinh tong
GUAt cla vigc tinh todn thiét k€. D81 vai cde thi€t bi sdy khdc doc gia ¢ the
tham khao thém cdc tai liéu chuyén sau hon [4. 10].
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ViDy 1

Thi¢t ke thict bi sdy budng dé€ sdy chusi, cong suat 300 kg/mé san

pham kho.

Bidn kién thiér ké-

Vat lieu: Chudi tiéu chin ¢6 do &m diu o, = 80%. do am cudi o, =
20%. Qud chudi béc vo tich ra 3 manh.

Moi chat sdy 1a khong khi.

Chat tai nhiét 1a hoi nudc 6 4p sudt 5 bar.

Thot gian sdy 1 = 24 /i tng vdi cdc diédu kién sau:

Che dé sdy ¢6 3 giai doan:

Giai doan |

Giai doan [1

Giai doan I

Thoi gian 1, = 8 £

Nhi¢t ¢6 moi chat sdy vio1,, = 65°C
Vat liéu ¢6 do am vao o, = 80%
Vat liéu ¢6 do am ra w, = 64%

Thor gian 1, =8 &

Nhiet do moi chat sdy vao t,, = 80'C
Vat li¢u ¢6 do dm vio w,, = 64%
Vit liéu ¢é do am ra o,

Thot gian 1, =8 &

Nhict do moi chit sdy vio (,, = 90°C
Vat lieu ¢6 do dm vao o,

Vat ligu ¢6 do 4m ra o,

T6¢ do moi chat sdy ca ba giai doanlav=2< 3 /s,

Trang thdi khong khi bén ngodi 1, = 25'C, @, = 85%.
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I. TINH TOAN CAC THONG SO CUA VAT LIEU
Xdc dinh lugng am boc hoi:

W:GEM:_ MZ()UU:{g
100 -~ o, 100 - 80
Lugng vit lieu dua vao 1a G, = W+ G, = 1200 kg.
Chta 4m béc hoi theo cic giai doan nhu sau:

W, =540 kg, W,=270kg; W, =90 kg

Giai doan I W, =540 kg, w,, = 80%
Vi W, =G, P "%
100 - m,,

W, 100 - W 0,, =G0, - G, 0,

G, o, - W, 100 _ 1200.80 - 540.100
G, - W, 1200 — 540

W, =

= 649

Luong vat ligu ra khoi giai doan I la:
G, =G, - W, =1200 - 540 = 660 kg
Céc dai lugng trén duge tinh trung binh cho 1 # cta giai doan | 1a:
W, 5
W= 2 20 s ke

ECFI % = 82.5 kg/h

Giai doan I W, =270 kg, G, = 660 kg
Do dm vat lieu ra khoi giai doan 2 1a:

G0, - W, 100 660.64 —270.100
Gy - W, 660 - 270

0, =

= 39%
Luong vat liéu ra khoi giai doan 2 la:
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Goo= Gy - Wy = 660 - 270 = 390 kg

Cdc dui lugng tinh todn trung binh cho | % coa giat doan 2 Ja:

W, 2
W, = — = 70 = 33,75 keih
T2
) G, 39 -
(G, = — = —U = 48,75 kgth
T, 8
Gial doan 111 : W.=90kg; Gi=G,, =390 kg

Tuong ty nhu trén ta ¢6 do &m cla vat liéu ra khoj gial doan III 1a

@3y = @, = 20% duge kiém tra lai bang cong thir:

Gop = W00 390.39 - 90,100

= 20,7%
3 - W, 390 - 90

(T):: =
Luong vat liéu ra khoi giai doan 3 chinh la lugng san pham tde la
Gai =G, = Gy - W,y =300 &g
Cac dai luogng tinh trung binh cho | gio cua giai doan 3 la:

G, 300

Gy, = — = = 37.5 kgth
H, t{ 8 &5
W, 90
\\"_ah = —— = i = II,25 kgff;f
T, 8

Il. TINH TOAN QUA TRINH SAY LY THUYET

1. Giai doan |

Giai doan nay nang sudt boc hoi am 16n nhat, am bée hoi nhidu nén
nhi¢t do moi chat ra khoi budng sdy thap vi vay khong cin héi luu. Qua
trinh say duge bicu dién trén dé thi 1-d (hinh 3.1).

Trang thai kheng khi bén ngoai 1, = 25°C, ¢, = 85%.

Tir do ta xdc dinh dvoc:
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(p 11 p\i_J_

d, = 622, —1
P @4Pa

P = 0.03166 bar

0.85.0.03166
099333 - 0,85.0,03166

d, = 662

= 17,3 glkghkk
l[] = [H + dH(r + Cphlﬂ)
=25 + 0,0173(2500 + 1,9.25)

= 69 kJikgkkk

pP- PnPan

P = 5870273+ 1)

_ 99333 0.85.0,03166.10" Hinh 3.1, Qué trinh sy 1y thuyét.
287(273 +29)

= 1,166 kgfm_"‘l
Trang thdi khong ki vao buong sav:
Ta c6: t, = 65"C. p., =025 bar
d,, =d, =173 glkgkkk
Tir dé xic dinh dugc:
[, =1, +d{r+Cpnl) =63+ 0.0173(2500 + 1.9.65)

= 110,38 kJrkghkkk

d 3.099333
PO— _ 173099333 475
(622 +d,)p,  (622+17.3)0.25
= 10.75%
ooy = p-QPg 99333 - 0,1075.0,025.10°
“YTORL (2734 1) 287(273 + 65)

= 0,9963 kg/m’
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Trang thai khong ki ra khoi buong sdéy

Giai doan nay 13 giai doan sdy t6c do khong d6i, nhiét do vat liéu
khéng déi va bang nhi¢t do nhiet k€ udt, tie 1a: t, =y, = const. Nhiét do
va 46 am khong khi vao budng 1a t,, = 65°C, @, = 10,75%. Nhi¢t do nhiét
k€ udt ty, = 32°C. Nhiét do vat liéu dua vao budng t,, = tyg (tya 12 nhiét 46
nhiét k& udt & diéu kien khong khi bén ngoii, ty, = 23°C). Nhu vay, var
litu vao duoc gia nhiét tir t,,, = 23°C dén t, = 32°C. D& dam bio viéc
truyén nhi¢t t6t tr khong khi dé€n vat liéu, ta chon nhiét do khi ra khoi
budng sdy t,, = L, + At (At =5 ~ 10°C). Vay t,, = 32 + 8 = 40°C, p,; =
0,07375 bar.

Cdc thong sd ¢on lai duge xdce dinh nhu sau:

I, -C,t _
4, = 2 petal 110,4 — 40 = 0.02752 grkgkkk
1+ Caly 2500 + 1,9.40
_ d, p 273099333
P T 622 +d,)p, | (622 +27.30,07375
= 0,566 = 56,6%.
b= P OuPe 99333 - 0.566.0,07375.10°
k21 — -

R, (273 +1,,) (622 ~ 27.3)0,07375
= 1,0593 kg/m*
Tiéu hao khong khi Iy thuyét

1000 1000
dy -d,, 273-17.3

lo =

= 100 kglkgdm

Ly, = {4, . W = 100.540 = 54000 kg = 6750 kg/h

v, = foel 810 L eaas i
P 09963
Ly, 6750 6750

= 6567 m’/h

thi

T 05(py, +py,) | 0509963+ 10593) 10278
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" Tiéu hao nhiét 1y thuyét
Qo = Ioy(1, - [,) = 100(110,38 - 69) = 4138 kJ/kgdm
Quy = quW, = 4140.540 = 2234520 kJ
Qo = 279315 kJ/h = 77,625 kW
Cdn bdng nhiét Iy thuyétr cua giai doan 1
Nhiét dua vao:
Q= Qs +Qy=Qu +Qy
& day Q, la nhiét do khong khi dua vao:
Q. =G,L, = LI, = 6750.69 = 465750 kJ/h
© = 3726000 kJ
Vay Q. = 2234520 + 3726000 = 5960520 &/
Nhiét dwa ra khoi hé thong:
Qw=0Q, +Q,
o day:
QQ, 1a nhiét hitu ich:

QI. = W[(r + CpIZ) - Cnlml]

540{(2500 + 1,9.40) - 4,18.23) = 1339124 kJ

167390 kJ/h = 46,497 kW
Q’, 12 16n that nhiét do khi thodt:
Q'; = Ly I'y = Loy [t + do(r + Cyt3)
= 6750([40 + 0,0173¢(2500 + 1,9.40)]
= 570812 ki/h = 4.566.499 kJ
Q. = 59005623 kJ
AQ = 54897 kJ

AQ% = 0,92%

lil



Hicw sudt nhiét cta budng sdy

_ @
=0

2. Giai doan 2

Giai doan nay nhiét do
mot chdt vao 16n hon, nang
sudt bée hoi am nhd hon nén
nhiét do khi thodt 1én hon, vi
vay can héi luu dé i€t kiem
Qud  trinh
thuyét giai doan nay biéu
dién trén dé thi {-d (hinh
3.2y,

nhiét. say 1y

Trong giai doan 2 nhiét
dd mot chat vao budng sdy 1a
t 80°C. ung <¢d
P = 04738 bar. V1 cd hdi

litu nén do am wwong d8i cua

ureong

1339124
3726000

= (.359 = 35.9%

=
d

Hinh 3.2. Qua trinh sdy Iy thuyét ¢ héi luu

mot chdt vao budng say sé 1on hon & giai doan 1. Ta chon do am trang doi

cua moi chat vio o, = 20%.

be tien Ioi cho viéc diéu chinh quat €10, ta thiét k€ sao cho hru lugng

khot hrong khong khi & ca ba giai doan nhy nhau. tic 13 I., =L, =L; hay
Wl = W, =W/ Trdd ta cé:

!"1 = ilw_l
W,
!_1 = .I'r|_\.N{.L
W

A

11

540
270

100.

100, 240
90

200 kgikgdam

600 kg/kgam

Cic thong o6 ¢ha khéng khi vio budng sdy duge xde dinh nhu sau:

0.2.0,4738

d,=0622- AELN
P -OpPy

0.99333 - 0.2.0.4738

= 65,6 gikokkk



Iy = ty; + do(r + Cputyy) = 80 + 0,0656(2500 + 1,9.80)
=254 kJrkgkkk

P-®,p, _ (0,99333-0,2.04733)10°
Pty +273) 287.(80 + 273)

Pxiz =

= 0,887 kg/m’

Xdc dinh cde thong s6 méi chdr ra khoi buong sdy:

1000 1000

d,,=d,,+Ad=d,, + =656+ — = 70,6 gikgkkk
12 12 12 200 §/KE

2

L, = 127 dn2500 _ 254007062500 _ (o g0
[+1,9.d,, 1+1,9.0,0706

Tir t,,, tra bang hoi nude bdo hoa duoe p,, = 0,271

0y = 420 o _JOBOIB 4 3736 - 37.36%
(622 +d,)p,, (622 +70,6)0.271
o, = P-9,p, _ 10%(0,99333-0,3736.0,271)
k2 — -

= 0,9122 kg/m’
R, (273 +1,,) 287(273 + 68,33) |

Xdc dinh cdc théng sé trang thdat sau hén hop
Hé s6 hoi luu:

G, L, _dy,-d, 656-173 _

ne Un = 9,66
G, G, dy-d,, 70.6-656
Nhiét do khi sau hén hop:
t, +1 )
Lo DMptly 9666833+25 oo

n+l 9,66 +1
Tir i, tra bang hoi nudc bio hoa duge py, = 0,2435 bar.
dy; =d,;, = 65,6 glkgkkk
Lyz = typ + dua(r + Coty;)

= 64,26 + 0,0656(2500 + 1,9.64,26) = 236,27 kl/kgkkk

113



dy,p _65,6.0,99333

2T 622w d pan (622+65,6)0,2435

= {(}.389 = 38,9%

)~ PuiaPs 1(0.99333 - 0,389.0.2435 :
oy P OuaPuy 107099333 038902439 _ o oo
R(273 + ty,) 287(273 + 64.26)

Tiéu hao khong khi 1¥ thuyét:
I, = 200 kJtkgdm
L, =1,.W, =200.270 = 54000 kg = 6750 kg'h
L, 6750

Vo = T = - = 7503 e
{Py1 + Py2) 5 (0,887 + 0,9122) ;

.uu lugng khi mdi bé sung:

=L 679 96876 kein
9,66

]

G,
n

Tiéu hao nhiét:
Quy = (1, - [) = 200234 - 236.27) = 3546 kilkgdam
Quz = Qe W, = 3546.270 = 957420 kJ
Quzn = 119677 kJ/h = 32,24 kW
Cdn bang nhiét cua hé théng
Nhiét dua vao:
Qv =Qun + Qo
Qu; 1a nhiét dua vao budng sdy;
Q. 12 nhiét do khéng khi méi dua vao.
Q. = Gyl = 968.76.69 = 66844 L/
Qo= Quu.T; = 534755 kJ
Vay:
Q, = 957420 + 534755 = 1492175 &J
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Nhiét dua ra khoi h¢ thong:
Q-=Q, +Q;
), 1a nhiét hiu ich:
Q, = W, [(r + Cputyy) - Cityel
=270[(2500 + 1,9.64,26) - 4,18.32]
= 671850 kJ
Q. = Q,/1, = 83981 kJ/h = 23,33 kW
Q', la t6n that nhiét do khi thodt:
') =ty + do(r + Coulyp)
= 64,26 + 0,0173(2500 + 1,9.64,26)
= 1096 kJ/kghkk
Q' = 1,6, = 109,6.968,76 = 1061976 kJ/h
Q’, = 849581 kJ
Q, = 671850 + 849581 = 1521431 &kJ
Sai léch: AQ = 29256 kJ
AQ% = 1,96%

3. Giai doan !ll

Xdc dinh cdc théng s& vao buéng sday

Ta ¢6: 1,3 = 90°C; @5 = 10% (chon).

Tir t,, tra bang hoi nudc bao hoa ta duge p,, = 0,7011 bar.
Ta xac dinh duge cdc thong s& con lai:

A, =622 QP _ gy 0107011 = 47,235 gikghkkk
A 0.99333-0,1.0,7011

[a=t;+da(r+ Cutya) = 90 + 0,047235(2500 + 1,9.90)
= 216,16 kJ/kgkkk
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P-9iP, _ 099333-01.0,7011
R, (273+1,,) 287(273 + 90)

Oyis = = 0.886 kg/m*

Trang thai khong khi ra khéi buéng sdy

00
dys=d;; + Ad = 47.235 + IQ
600

= 48.9 glkgkkk

I —d;,. 2500 216.6 - 0,0489.2500
1+Cd,, b +1,9.0,0489

L =

= 86,32°C

d,sp _489.0,99333
(622 +d,;)p,, (622 +489)0,61

@y = =0,11898 ~ 12%

(tra bang theo ty; ta duge p,. = 0,61 bar)

o, = _PZPuPy _ 99333-0,12.0,61.10°
TR, (27341, 287(86.23 « 273)

0.892 kg/m’

Xdc dinh trang thai moi chdt sau hén hop
Hé & héi luu:

n=Gh:

Cdinmd,  47235-173
G(?

L, )
G, dy-d,, 489-47235

Nhiét do khi sau hén hop:

Nty +t,  18.86,32 + 25

Lin =
n+l _ 18+1

= 83.,09'C

Entanpi cua khi sau hén hop:
Ipa = ty: + dy(r + Contuz)
= 83,09 + 0,047235(2500 + 1,9.83,09)
= 208.6 kJ/kgkkk
D6 im twong d6i sau hén hop:

dysP 47235099333

(pH._l = (622 +dH_’¥)psH3 - (622 +47.235)-0,536

=0,1308 = 13,08%



Khéi lugng riéng:

P—QuiPan _ 99333 -0,1308.0,536.10°
R, (273 +1,,) 287(83,00 + 273)

Pens =

Xdc dindt tiéu hao khong ki
!rn_; - 600 kgl'lrigﬂfm
Lm = It]_l‘Wl = 6750 )'(g”]‘

Ly _ 67 50

— = = 7618 m’lh
Pz 0.886

Vo=

Tiéu hao nhiét 1y thuyét

Gos = foa(111 - [ya) = 600(216.6 - 208,6) = 4536 ki kgdam

Qy: = qosW. = 4536.90 = 408240 kJ
= 51030 LJ/h = 14,175 kW
Cdn bang nhiét Iy thuvét cita hé thong
Nhiét dua vio:
Q. =Qu + Qo
& day Q, 1a nhi¢t do khong khi dua vao:

L 6750
Qun = GuLy = .

Q, =207000 kS
Vay Q, = 408240 + 207000 = 615240 kJ
Nhiét dua ra khoi hé thong:
Qe=Q + Q"
a day:
QQ, la nhiét hitu ich:

Q= W.l(r + Coitys) - Cutosl

= ,9034 kgfmj

21, =——=—.69 = 375.69 = 25875 kJ/h
n 18

117



=90[(2500 + 1,9.83.09} - 4.18.48.6] = 220925 &J

', 1 16n thal nhiét do khi thodt

Qhn = Gl = Gultys + dalr + Ctyd]

375[83,09 + 0,0173(2500 + 1,9.83,09)]
48402 LJih

Q7 =0Q7 1. = 387213 &J
Q, = 220925 + 387213 = 608138 kJ
Sai léch: AQ=7102

AQ% = 1.15%

ll. XAC BINH CAC KiCH THUGC CO BAN CUA THIET BI

Tiét di¢n thong gid cua budng 1a:

o day V. 13 lro luong khi 1dn nhat qua budng.

Ta thiy ring giai doan say 3 1a giai doan ¢é luu luong khi 16n nhat
Vo= V= 7563 wilh.

7363 :
i S T g
2.3600
Chon chidu dai chal vat liéu wrén xe la L, = 1.5 m. Vay chiéu cao
thong gid L
F, 1.05
Hy= 22 = == =07 m
. 1.5

56 tang khay vit liéu trong ham la:

H,, 0.700
h, 0.03

=14 tdng
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& day h, la khoang thong khi trén 1 khay.
Chiéu cao chdlt vat liéu 1a;
H, = m(h, + h,,) = 14{50 + 30) = 1120 mun

(& day h, la chiéu ddy vat liéu trén khay, h,, = 30 mm).

Chiéu cao xe goong la:

H( = H!n + 'AH\

vdi H, 14 chiéu cao banh xe: AH, = 150 mm
H, = 1120+ 150 = 1270 mm

Chiéu cao bén trong budng la:
H=H, + AL = 1270 + 80 = 1350 mim

(AH 12 khoang cdch gilta vat liéu trén khay trés clng tdi trdn budng,

AH = 80 mm).
Tong dién tich Rhay sdy la;
F..= %:% =48 m-
g, 1a khoi lwong vat liéu trén 1 » khay
Dién tich 1 tdng khay i&:

I; 48 X
Fop= =" =343 nr
tkh 14

Chiéu rong chat vart liéu 1a:

F 3.4
B, = b= 343 2,28 m
L 15

Chiéu rong bén trong budng la:

B =B, +2AB

AB 1a chiéu rong kénh dan khi: AB=0,5m
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Vay: B=228+20,5=328 m
Chiéu dai bén trong buéng la:
L=L,+2AL=1,5+20,1=1,7m
.Chiéu' cao phui bi cua budng la:

Hy=H+AH, +8 + 3,

o day:
AHy - chiéu cao dé ba tri thi€t b (calorife, quat gié), AH, = 0,7 m:
8 - chiéu day trdn budng, & = 80 mm;
3, - chicu day 1dp trén phy, 8, = 70 mm.
Vay:

H, = 1330 +008 +0,07=2.2m
Chiéu rong phi bi cla budng:
Bu=B+256=328+2.008=344m
Chiéu dai pha bi clia buéng:
Ly=L+28=17+2008=1.86m
Cic kich thudc cia budng duoc biéu dién trén hinh 3.3.
Di¢n tich xung quanh cla buéng la:
Fo = 2By + LOH, = 2(3.49 + 1,86)2,20 = 22,37 w°
Dién tich trdn va nén {a:
F.=L\By=183344=64n

Xdc dinh kich thuée xe goong:

B
Chiéu rong xe: B, = —%’l = % =0.76 mn
. . 5
Chiéu dai xe: L, = 1—2"- :% =075 mi
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Hinh 3.3. Cac kich thudc oo ban clia budng s&y c6 hdi fuu:

1. calorife: 2. cita thai khi; 3. quat gi6; 4. dong cd dién; 5. clra [8y khong khi bén ngoai;
6. cita thai khi khi khéng hoi Iuvu; 7. xe chifa vat liéu sdy, 8. clra budng sdy.
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Hinh 3.4. Cau tao xe chat vat liéu say.
Chiéu cao xc la: Hoo =127 m

Nhu vay trong hidm bo tri 6 xe.
Kich thude khay sdy:
Chidu dai: foy =074 m
Chiéu rong: by = 0.74 m
Dién tich | khay la:
fen = bendiy = 0,74.0,74 = 0.5476 n
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56 hrgng khay la:
n,, = 6.14 = 84 khay

Khéi lugng vat ligu irén 1 xe:

Ciu tao xe godong duye thé hién trén hinh 3.4.
Khoi luong | xe ta m, = 40 kg.
Khéi luong kKhay say la my, = 28 kg
Khoi lugng xe trong ham la:

G, = 6(40 + 28) = 408 kg
Khéi lrgng 1 xe ca vat ligu la:

G, = 300 + 68 = 368 kg

my

IV. TINH TOAN QUA TRINH SAY THUC TE
1. Giai doan 1
Xac dinh 18n thdt do vat liéu mang du:
Q. =G Gl - thay)
trong do: G,., =G, =660 kg
Coy = Conl 1 - 05) + Coy
1.88(1 - 0,64} + 4.8.0.64 = 3,352 KJ/kgK

Lo = by, = 327C 4y = Ly = 23C
Viy ta ¢co:
Q,,, = 660.3,352.(32 -23) = 19911} &J

w1 199 .
Gy = Qar = POLL 36,872 klikgdm
' W, 540
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Xdc dinh t6n thdt nhiét do thiét bi van chuyén:
Q. =G,.C.lt,; - t,)
Gu = 4.0m,, + my,) = 4.72 + 30) = 408 kg
C.. =05 kJ/kgK la nhi¢t dung riéng cla kim {oai xe v khay.
Q.. =408.0,5(32 -23) = 1836 kJ

Q. 1836
g === =34 kftkedm
q\l] Wl 540 g

Tén that nhiét do 1da nhiét véo méi trong
Tén that nhi¢t qua tudng va cira;
Quqr = ke -Feglty) - t0)
trong do:

Kyqi - hé s6 truyén nhiét tir moi chdt sdy qua tudng bao xung quanh va
cua;

F,, - dién tich tudng bao va cura;
Uy - nhiét 4o trung binh ctia khi trong budng;

1, - nhiét dé khong khi bén ngoai.

Nhiét do khi trong buéng la: tes
Lo = 0508, +ty)) \
= 0.5(65 + 40)
= 50.2"C @,
1
k., =—
R T
- + ._+ .....
€y A dy,
. g
Tuong bac xung quanh 1am bang J

thép géc ghép cdc tdm ton trang kém

¢ lop cich nhi¢t day & = 0.075 m, yiph3s. Qua trinh truyén nhiét qua tusng
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A =0,1 W/mK. Clra buéng sdy cling 1am bang thép géc ghép 16n trang kém,
0 gilta 1a 16p cach nhiet day 0,075 m, nhu vay ta coi mat do dong nhiet qua
clta va qua tudng bao 1a nhu nhau.

H¢ s6 trao d6i nhiér d6i luu cha khi trong budng 161 tuong 1a o, duge
x4c dinh theo tai lieu [9] nhy sau:

Khiv<Smistacéo, =6,15+4,18.v, WK
Vay o, = 6,15 + 4,18.2 = 14,51 W/m'K

Trao doi nhiét tr twdng bao dén khong khi bén ngoai 1a d6i luu tu
nhien v6i hé 6 trao ddi nhiét a,,. Muén x4c dinh «,, cdn biét nhiet do bé
mat tuong t,,. Tri s6 nay chira bi€t nén phai gia thiét sau dé kiém tra lai.
Viéc tinh toan theo phuong phdp tinh tap cho dén khi sai s6 nhd hon Iri 4
cho phép.

Gid thift: 1,, = 31.5°C, Aty = 1, - t, = 7.5°C

Theo tai liéu [9] ta c6: o, = 3,29 W/m°K va hé s& hiéu dinh theo nhiét
do ¢ =0,975.

Vay ta duoc:

Oy, = Oy Or = 3,29.0,975 = 3,207 W/m'K

g, = oy AU = 3,207.(32,5 - 25) = 24,06 Wim’
Kiém tra lai gia thiét:

ta =t,, + q{i+ %] -525- 24,06[L 0073

J =328°C
a, 145 0l

Sai 6 so v6i gia thiét 1a 0.9% nhu vay gia thiét1,, = 31,5°C 1a duing.
oy, = 3.207 Win'K

Tir dé ta tinh duoe:

_ 1 — 2
Ky = 0073 I =089 Wim’K
+ +

145 01 3207
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Quqi = 0,89.22.37.(52.5 - 25) = 796 W

Hé s& truyén nhiét c¢la khi trong buéng qua tran li:

1L 5 oy

Trong dé: oy, = ¢,,.1,3 = 3,207.1,3 = 4,169 Wim’K
Viy ta co:

k, = 1 = 0,944 Wim'K
TTTY 0075 1

&+ - =

+
145 0l 4,169

Nhiét truyén qua tran budng say la:
Qu =k, .F, (t, - t,) = 0.944.6.4.(52.5 - 25)
166 W

Nhiét truyén qua nén budng say la:

Qu = qu.Fy
Theo tai ligu [6]: qy = 57 Wim®
Vaytacd:

Qu = 57.6.4 = 364.8 W
Téng ton thit nhiét vio moi trudng la:

Qsi = Qi + Qua + Quy _

=796 + 166 + 3064.8 = 1327 W =4776.5 Liih

qe = 25 A0S o0 26 K tkedm
W 675

Tir d6 ta xdc dinh duge:

A= Cnl'[m] - (qml + qQu t qS])
=4,18.23 - (36,872 + 3.4 + 70,76) = - 13,86 kJ/kg am



Xdic dinh cde thong so ctta qud trinh sdy thire té:

C,(t, —1)+d (i, —4)

d2| = .
1, —A
i =1+ Cty = 2500 + 1,9.65 = 2623 kllkg
i =1+ Cpty = 2500 + 1.9.40 = 2576 kllkg
5 _ : -
= l,_o](f) 40) + 0,017%(262?’ 13,9} - 0,0274 kga"lkgkkkh(j
2576 - 139 '

oo 1000 100060 kgikgam

d,-d, 27.4-173

34
L, =1, —‘% = 110,38—11—(;01 = 110,26 kJ/kgkkk

Qua tinh todn nhan thdy rang giai doan | qud trinh sdy thue 1€ gén voi
1y thuyet.
Vay ta ¢6: L, = 6750 kg/h [, =100 kglkgdm
Q, = 47,625 kW g, = 4138 kJikgdm

2. Giai doan 2
Tdén that nhiét do vat hiéu:
Quz = Gin2-Criallmaz = Tmi2)
trong doé: G, = Gy =390 4g
C.,=1.88(1-0,39) + 4,19.0,39
= 2,777 kilkgK
Nhiét do vat liéu vao giai doan 2 12ty = tay = 32°C.
Nhiét do vat ligu ra khoi giai doan 2 12 1y = b - At (At chon khoang
10 = 20'C).
Viy ta co: 1,.,, = 68,8 - 20 = 48,6°C

127



Vay ta duoc: Q.. = 390.2,777.(48,6 - 32) = 17978 £J

Q,. 17978

=656 kiikgdm
W, 270 |

qm? =

Tén that do thigt bi van chuyén:
Qv|2 = le‘Cvl ([n‘.z - I:ml)
= 408.0,5 (48,6 - 32) = 3386,4 kS

Q,, 33864

=125 kfikgdm
w, 270

qvll =

Tén thét nhi¢t vio moi truong xung quanh:

quE = kqu‘qu'AIE

K  =—
W8

He s6 trao ddi nhiét d6i luu cha khi bén trong budng siy a, = 14.5
Wim’K, h¢ s6 trao doi nhiet déi luu tit bé mat tudng 1&i khong khi bén
ngoai duoc xdc dinh tuong ty giai doan 1 ta duge o, = 3.7 Wim'K.

Vay ta dugc:

1 )
k., = =0, Wim-
‘@2 7 - 0075 1 0918 Wim K

p— + JR—
145 01 37

Nhigt d6 trung binh cta khi trong budng t,, = 74.3"C:
Qu2=0.918.22.34.(74,3 - 25) = 1129,9 W
Tén thidt nhiét qua trdn:

er2 = ktrz .F”Atz

Kpp=————
2 1 5 1
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trong do: Oy = Ogp.1.3 = 4,81 Wim'K

1
1 0075 1
_ = + _ + —_ —
145 01 48]

= 0974 WinrK

k1r2 =

Q.= 0974.6,4.(74,3 - 25) = 307,3 W = 1106 kJ/h

Tdn that nhiét qua nén:
Quy = Q- Fu= 57.6,4 = 364,8 W = 13133 kJ/h
Téng tén that nhiet vao moi rudng:
Q.= 11249 + 307.3 + 364.8 = 1802 W
= 6456,5 kJih = 51892 kJ

9= 31892 192,2 kitkg

U2 =, ~ 270

A = Colonz - (Amz + Gz + As2)
=4,1832-(656+ 12,5+ 192,2) = - 135,54 kJ/kg dm

IA

a ¥

(

I

1
0 dﬂ df? d22
Hinh 3.6. Qué trinh sdy thuc té.
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Xdc dinh cde théng sé cia qud trinh sdy thuc té
Qud trinh sdy thyc t& duge biéu dién trén hinh 3.6. Ta cé:

A
by =T +—

/

Culty —typ)+dp(i; - 4)

dy, =
* i, - A

i, =1+ Cptyy = 2500 + 1,9.80 = 2652 ki/kg
i, =1+ Cpuly, = 2500 + 1,9.68.3 = 2629,77 kJikg

- (2652 - 1306,
d,, = [,01(80 — 68,3) + 0,0656(2652 - 136,54) 70,35 kg/kgkkk
2629,77-136.54

=1, =2 225413990 553 34 26 karkekkk

o 21033
i, = 1000 _ 1?00 = 210,33 kglkgdm

d,-d,, 7035-656

o = dpp  _ 7035099333 aoni 47940

(622 +dyy dps, (622 +70,35)0,271

S ——

o, =P 0P - 10°(0,99333 0’3724'0'271):0.91; keim’

R,(273+41,) 287(273 + 68,33)
Xdc dinh cdc thong sé hén hop:

2 _"d - »
n:gh._: L. - de - _ 65,5 l?3 :10‘276

G, G, dp-d, 7035-656

iy 4t 10276.68,33+25

Ny, = =64,48°C
n+1 10276 +1

Tra bang hoi nudc duge: py., = 0,245 bar
Ty = tuy + dyy (r + Cpotin)

= 64,48 + 0,0656 (2500 + 1,9.64,48) = 236,52 kJ/kgkkkho
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O = dyp P 65,6.0,99333
622+ dyy)pu, (622 +65,6)0,245

=0,3868 = 38.68%

P Qup P (099333 - 0.3868.0.245)10°

- = 0.9277 kglm’
R, (273 + ) 287(273 + 64.48) 277 kelm

Pz

Tiéu hao khong khi thuc té&:
1,=210,33 kglkgdm
L, =1, W,=756789 kg = 7098.6 kglh
L
= 2 0 = 7098.6 1 =7886 m'lh
(p,, + pkl)E (0,88?+0.911)5

v1h2

Tiéu hao nhiét thue t&:
qp = (1, - Lip) = 210,33.(254 - 236,52) = 3676.57 kiikgam
Q,=q,W, = 3676,57.270 = 992,673 #J
= 124,084 kJjth = 34,468 kW
Ldp cdn bang nhiét
Nhiét dua vao hé thong:
Q.= Q.+ Qu
trong dé: Q.=0Q,

70986 69 =47665 kJ/h

L
Qun =Gy-Ly :_'r:_I(; =

Quy = Quan-T; = 381318 &J
Q, = 992673 + 381318 = 1373991 &/
Nhiét dua ra khoi hé théng:
Qu=0y; + Qu+ Qu + Qs
trong doé:
Q,, 1a nhiét hitu ich:
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Q= Wylr + Cptyp - Coiiial
= 270.(2500 + 1,9.64 48 - 4,18.32) = 671,963 kJ

Q',, 12 16n that nhiét do khi thodt:

Q5. =T1,.G,

Iy = gy + do(r + Cotya) = 64,48 +0,0173(2500 + 1,9.54,48)

= 109,85 kJtkgkkkho

Q', = 109,85.690,79 = 75883 kJ/h = 607066 kS

Q= 671693 + 607066 + 17978 + 3386 + 51892= 1352285 k/
Sai léch can bang: AQ = 21706 &S

AQ% =1,57%

Hiéu suét s¥ dung nhiét cua budng say:

Q671963

Mo=L=""""-0677=67,7%
T Q, 992673

3. Giai doan 3
Tén thit nhiét do vat liéu:
Qs = Gua Conalltiazy - L)

Trong d6: G, = G, = 300 kg

C.,=1.88(1 - ®,;) + 4,18.0,, = 1.88(1 - 0,2) + 4,18.0,2

=23 kJikgK

Loy = Lnpy = 48,6'C

12:= Loy - 20°C = 84,5 - 20 = 64,5°C
Viy ta co: Q.. = 300.2,3.(04,5 - 48,6) = 10971 &J

Q,: 10971

=121,9 ki/kgdm
W3

qm_’{ =

Tén that nhiét do thiét bi van chuyén:



Quis = Gy Cornltyas = Lya) = 408.0.5 (64,5 - 48.6) = 32436 kJ

_Quy_ 32436

L= = 36,04 kilkgdmn
9 W, 90 8

Té&n that nhiét do tda nhiét vio mol rusng:

Tén that nhiét qua tudng bao va clra:

qui = kxq_‘-qu'A{\

Odﬁ K k . =—/—/m—
y 1(].1 6 1--

Céc he s6 trao déi nhiét «,, = 0z = o) = 145 Wi K, a,, duge xdc

dinh tuong tu nhy trong giai doan 1. ta c6: ;= 3,958 WinrK.

1

Vay ta dugc: K = 0073 1 = 0933 Wim'K

+ ——— -
145 0Ol 3,958

Q.. = 0,933.22.37(87.25 - 25) - 1357 W

Tén thit nhiét qua tran: Q.. = k. FisAl
Hé s6 trao doi nhiét doi Iuu tir tran tSi khong khi bén ngoli: o, =
o5, 1,3 = 5,145 WinrK.

1
Vay ta cé: k.=
y 4 1l 1 01075 1
+ +

145 00 5145

= 0,988 Wim'K

Q., = 0,088.6.4.(87.25 - 25) = 393.6 W
Tdn thét nhiét qua nén:
Qu: = qu.Fa= 57.6,4 = 3648 W
Tén thit nhiét do 1da nhiét vao moi trudng la:
Qo= Quu+ Qus+ Que= 1357 + 303.6 + 364.8 = 21154 W

= 7615,5 kJih = 62924 kJ
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Qu _T6155

2 - 6769 kithg
W, 1125

Qs2 =

"\\ = C[\l'[l'l‘.l - (qn‘? + Qo + qﬁ.‘]
=4.18.48.6 - (1219 + 36,04 + 676.9)
= - 631,65 kJikg am

[ A

i
[
I
|
1
1
(

|
|
{
0 dr.‘.l dTS d23 d

Hinh 3.7. Qua trinh sdy thuc té.
Xdc dinh cdc thong s6 clia qué trinh sdy thue t€. Qud trinh sdy thuc té
ducc biéu dién trén hinh 3.7. Ta ¢o:

Cpk([ls Sl ) dm(il - A)
T

d,. =

i, =1+ C,t, =2500+ 1990 = 2671 kilkg
i, =1+ Cuty = 2500 + 1,9.86 = 2662 kJtkg

doo = 1,01(80 — 86) + 0.0472(2671 - 631,65) _ 0.04975
2662 - 631,65

= 70.35 kglkgkkk
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1000 1000
d,—d,, 4975-47.23

1l

= 821 kglkgdm

31
=1, _é! - 216'2'6812?5 - 2215.4 kJikgkkk
d, 3
o dup _ ABBOPE g
622w dy s (622 + 48 A45)0.61
Coupe  099333-0,12.0.61
pkz:‘ — p (P__1p5_\ 9 0 l 0 0868 ’{g“”

R, (ty; + 273} 287(86.32+ 273)
Xac dinh cdc thong s6 clia trang thdi hon hop:

_dw-d 41235173 _ ¢
4y —dy.  489-47235

Nty +t, 18.8632+25

= =83.09"C
n+l 18+1

Ly =

Ih; = 83,09 + 0.047235 (2500 + 1.9.33,09)
=208.6 kJikghkkho

47,235.0.99333

—_— =0,1308=13.08%
(622 + 47.235)0.536

Pys =

099333 -0,1308.0.536

: - 09034 kgim’
287(273 + 83,09)

P =

Tiéu hao khong khi thiuc 1é
I, = 821 kglkgam
L.=l.W,=821.90= 73890 ke = 9236.25 kg/h

v, = ke J9B0 40425 w'rh
o 0.886
L. 36.
V. - L 9236 40531 m'h

;(pn +pa) ,1)(0 386 + 0,868)

Ll
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Tiéu hao nhiét:
Qv = 1{ly2 - Iys) = 821.(216,16 - 208.6) = 6206,76 kfikgdm
Q.= LW, = 6026,76.90 = 558608 kJ
= 698206 kJ/h = 19,396 &W
Cian bang nhiét cua he thong:

Nhiét dwra vao hé théng:

Q\:: Q.-. + Qu
trong dé: Q.=Q,
Q(Jh :Gn-ln
3 1
Gy =-I1: 9326.25 =518,1 kg/h
n

Q,, =518.69 =35751 kJ/h

Qu = Qupn-T: = 286005 &J
Nhiét dua ra khoi hé thong:
Qe =Qi: + Q0+ Qui + Qus + Qs
trong dé: Q=G .I,

Iy = Gy + dor + Cptu)

= 83,09 + 0,0173(2500 + 1,9.83.09)

= 129,07 kJtkgkkkho
Q= 129,07.518,1 = 66874 kJ/h
Q= Walr + Cptys - Cuts)

= 90.(2500 + 1,9.83,09 - 4,18.48,6) = 220925 #J
Q, = 558608 + 286005 = 844613 kJ
Qy = 833059 + 220925 + 534995 + 10971 +
+ 3244 + 62924 = 833059 kJ
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Sail léech: AQ = L1554 &J

11554
844613

AQ% = 100% = 1,36%

Hieu sudt sir dung nhiét cua budng say:

_ Q220925 _ 4955 = 39,95%

n.
=0, T 558608

V. TiNH TOAN CHON CALORIFE

4. Cang sudt nhiét cia calorife

Qua = Q .3
New M
a day:
Q, - nhiet cdp cho budng sdy g giai doan I, Q, = 47,625 kW
T.w - hi¢u sudt nhiét cua calorife, n.,, = 0,95
Vay:
_ 47625 =5013 AW

cal T

2 Tidu hao hoi nudc g calorife

trong do:
i, 12 entanpi cla hoi vao calorife. Day la hoi bdo hoa kho & 5 bar vay
i, = i"=2749 kIfkg:

i’ 12 entanpi ciia nude bdo hoa, i' = 640 klikg.
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47,625

= — " =0,02258 kg/s = 81,29 kgl
2749 - 640

3. Xac dinh bé mat truyén nhiét cua calorife

Cdu tao cla calorife hoi nude - khong khi duge gi6i thiéu trong phin
phu luc.

Bé mat truyén nhiét cia calorife la:

— chlnual , .'H:
kAL,

o day:
F - bé mat truyén nhiét phia c6 canh:
k - hé s6 truyén nhiét:
At,, - d6é chénh nhiét do trung binh.

Heé s truyén nhiét k duge xac dinh theo bang & phan phu luc. bé xdc
dinh tri 56 k cdn gia thiét luu tdc ctia khong khi qua calorife p.v kg/nr's sau
dé kiém tra lai.

Gia thiét luu t8¢ khong khi 10 kg/m™s ta xdc dinh dwge k = 30.5
Wim'K.

Do chénh nhiét do trung binh duge xdc dinh theo cong thie:

At

At, =—1 " 2¢
b A[] Al
In -
Aty
trong doé: Aty =1, — 4,5 Aty =1, — 13

1. - nhiét do bao hda cia hoi nudc & dp sudt 5 har, 1, = 152°C2
t., - nhiét do khi vao calorife, t,, = t,= 257C;

1,, - nhiét do khong khi ra khoi calorife. t,, = 63°C
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- hé s6 hiéu dinh xdc dinh theo doé thi [7], ea = 1.
Viy ta co:

L (152 — 40)- (152 - 65) g 5l

Thay cédc gié tri vao cong thuc (1) ta dugc:

~50,13.095.10°

=157 m’
30,5.99.2

Tir tri s6 dién tich bé mat trao déi nhiet F = 15,7 m” ta chon calorife
kleu K®d4 bang 5 PL1. Tiét dién thong khi cta calorife nay la f, = 0,195
> Kiém tra lai luu t6c khong Khi:

L, __ 6750
£ 0.195.3600

lwu tc tinh todn dugc so véi tri s6 chon sai khac nho khoang 4%. Vay

Ta c6 luu t6c khong khi p.v = - 9615 kg/m’s. Ta thdy

chon calorife K®4 la chdp nhan dugc. Dién tich bé mat trao doi nhiét 1a

g = 16,7 m°, trd luc cua calorife la Apey = = 11,5 mmH-0. Céac kich thude
chinh cta calorife duge dua ra trén hinh 3.8.

E;\\\\mmmxmm\mmmm\\\ \\\\n\m\ \\\\\\m\m\\"-._\ "

Hinh 3.8. Calorife clia buéng say.
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V1. TINH TOAN KHi BONG, CHON QUAT GIO
So dd tinh todn khi dong dugc biéu dién trén hinh 3.9. Luu lugng

khong khi tinh todn la Juu luong thé tich 1én nhat V= 10425 m'/i.

Ciac hé 56 trd luc cuc bd duoge xdc dinh theo {12], toc do khong khi tai
cdc 1€t dién tuong ing duge xdc dinh theo céng thic quen thudce sau:
V.

Vie =

O day f 1a dién tich tiét dién tinh todn tuong tng. Heé <6 tro luc ma sat
khi khong khi chuyén dong trén bé mat vai liéu sdy duge 18y theo kinh
nghiém i = 0,5.

Tdén thit dp sudl do ma sdt ciia khong khi chuyén dong trén bé mat vat
liéu la:

o day: L - chiéu dai xépvatliéuL =L
p - khai luong rieng cua khong khi trong budng siy:
W - td¢ d6 cia khong khi trong budng sdy.

Tdn that ap suit cuc bo duge xdc dinh theo cong thie:
W- .
Ap. = ZE,pT . Ninr

¥E 12 téng cdc hé 50 trd luc cuc bo.
Cac két qua tinh toan duge dua ra trong bang 3.1. K&t qud ta duge tong
ton that dp sudt thuc & Ap = 150 N/m”

1.2

Ap,. =150 =205 Ninr

{0,886 + 0.868):12

V&i luu lugng V = 10425 m'/, Ap, = 205 Nim® ta chon 2 quat 14/70,
Ne 5 phu luc 2, muc D.
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Ché& do lam viéc ¢d hiéu suatn = 0,7, © = 110 rad/s = 1051 v/p.

-

]

I

1

1

13 14 2
11 11 11
12
10 gl 18 FAR1:; 5
it Il I o Inf Il

Hinh 3.9. S¢ db tinh toan thuy hc

Bang 3.1
Két qua tinh toan
Thirty Vit tih ton Téc do | Khéi lugng rigng | H& s6 trd luc | Tan that 4p sudt
v, M/s o kg/m? E Ap, N/m?
1 Con dau gay 32 0,886 0,25 1,134
2 Calorife 0,886 115,0
3 Ngo#t §0° 3,2 0,888 1.4 4 983
4 Ngoat 90° 2,76 0,886 1.1 4,983
5 Vao khay say 2,76 0,868 0,18 0,595
7,8 Vao khay say 2,76 0,868 0,18 1,190
6, 8, 10 Ra khéi khay 2,76 0,868 0,25 2,475
11 Qua khay 2,76 0,868 15,700
12 Ngoat 90° 3.2 0,868 1,1 4,88
13 Ngoxt 90° 3.2 0,868 1.1 4,88
14 Vao quat 3,2 0,0034 1,1 5,08
Céng 160,9
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Ch€ do Jam viéc cua quat V = 5215 m'/h, Ap = 220 N/m’, n = 879
viphat, v = 0.7,

Ciéc kich thude chinh ctia quat duge dua ra trén hinh:
Cong sudt cua quat ia:

_ V.ApIOTT 5215230107
n 0,7.3600

NC

=0.476 kW

Cong suat dong co chay quat Ia:

N, 043
Ndc: (p:

My

1,3=0,618 kW = 0,65 kW
¢ day: quat néi truc ti€p v&i dong con, = 1. Hé s6 du phong ¢ = 1,3.

Vi DU 2
Thiét k€ ham sdy gb nang suat 10000 »' gd tiéu chudn | nam.
Loai gb: go thong.
Kich thuéc: dai 4 m, rdng 0.2 m, diy 0,32 m.
Do dm dau: o,, = 80%, do Am cudi w,, = 12%.

Chat tai nhiét la hoi nudc dp sudt 5 bar

. XAC BINH NHIEM VU THIET KE
1. Lugng 4m bdc hoi:
W =p. Vi (o, -©0)
= 430.10000 (0,8 - 0,12) = 2924000 kg
2. Xdc dinh cong svat ham sdy
Chon thoi gian lam viéc trong nam la 335 ngay, viy ta cé:

a) Lugng am boc hoi trong 1 A la:
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W 2924000
Wh = =
33524 33524

=364 kg/h

b) Cong suldt ham siy:

Chon mot hdm siy v6i ning sudt be hoi am W, = 364 kg/h.

Lugng san phdm dua ra khoéi ham la:

vV
vV, = ' —1,24378 milh
33524

G, = p,..V, = 430.1,24378 = 534.8 kg/h.
Luogng vat lieu dua vao ham la:

G, =G, + W = 6348 + 364 = 9988 kg/h.

Il. CHON KIEU THIET BI

G& 12 mot loai san pham khd dac biét yéu cdu cao vé chat lugng sdy.

lIl. CHON CHE B0 SAY

Day 1a loai gd van san yéu cdu chat lugng sdy loai I1L. V&i cong suat say
khad cao nén ta chon ham say kiéu nguoc chiéu kiéu Xnhimov - Ghiprorev -
56 (Lien X0 ci) [2].

Gb 12 loai san phdm sdy khong cho phép ndt, vénh. Che dé sdy cén

Theo tai liéu {2] ta chon ch& do say tang cudng.
Nhiét do méi chdt vio him ¢, = 1017C.
Do chenh nhigt d6 kho w6t At, = 26°C.

Nhiét do nhiét ké udt tuong (g ty = 75°C.

chon ca hai théng s6 nhiet dd va do 4m tuong doi (hay do chenh nhiét 4o
kho udt At).

Do chénh do kho uét ciia khong khi ra khoi hdm la At, = 5°C. Nhu vay

nhiét d6 khong khi ra khoi hdm la t, = ty + 5°C = 80°C.
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Ché do luu dong cha khi trong hidm 1a ch€ do wan hodn cudng bic
manh véi1 16¢c do moi chat v > 2 m/s,

Nhiét do khong khi bén ngoai (trong phan xudng) la t, = 25°C, d6 am-

tuong 401 la ¢, = 85%.

Nhi¢t do vat lieu dauw vao ham la t,, = 22°C (nhié¢t d6 nhiét k& udt &
diéu kién khong khi trong xudng).

Nhiét do vat liéu ra khoi ham 1a t,, = t, - At, chon At = 21°C vay t,, =

101 - 21 = 80"C,
\_\ tz

M <

v

Hinh 3.10. Ché& dd nhiét d6 trong ham say.

Dé dam bao ché do siy nhu trén yéu cdu phai héi luu khi thodt hoa
trén vdi khi bén ngoai sau dé di vao calorife ¢6 vay mdi dam bao thong so
moi chat vao t, va At, nhu trén. Déng thai véi nhiét do khi thodi 1, = 80°C
(n€u khong héi luu s& ton that nhiét rat 16n, ding hdi luu sé& tiét kiém nhiét
dang ké).

IV. XAC DINH THOI GIAN SAY
Thoi gian sdy gd duge xdc dinh theo cong thirc thye nghiém [2] sau:
=120 A\ AAAAA, L h
trong dé:
120 1a thoi gian say gb tieu chudn;
A, 1a hé s6 phuy thudc loai gd. G6 thong A, = 0,9;
144
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A, 1a hé $6 phu thuoc vio chiéu day gd. khi & = 32 s tht A, =
0,52:

A, 1a hé s6 phu thuoc chiéu rdng gé, vdi 1y s6 chicu rong/chiéu
diy b/ = 6.25 thi A, = 1,25:

A, 12 he s6 phu thuoc loai chdl luong sdy g&. Chil lugng sy g0
loai III, A, = 0,9;

A, hé s6 phu thudc sy tudn hoan moi chat. Khi moi chit tudn hoan
cudng bitc manh v, > 2 m/s thi Ac= 1.0

A, hé s6 phu thuoc vao do am gob:

0.3

n
A, =1.431g—L =1.43lg =1,178
¥ & @ ©0.12
Vay ta ¢co:
1= 120.09.0,52.1.25.09.1. 178 =72 h

V. TINH TOAN NHIET QUA TRINH SAY
1. Tinh todn qud trinh sdy 1y thuyél

Qud trinh sdy 1y thuy€t ¢é hoi lru biéu dién tréen d6 thi 1-d (hinh 3.11).
Trong d6 diém O 1a trang thdi khong khi bén ngoai ¢ 1o, 0,

Piém 1 13 trang thdi khong khi vio budng say co t,, .. Piem 2 1a
thong s6 khong khi ra khoi him sdy 6 t,, ;. Diém H I trang thdi hén hap
giita khong khi bén ngoai va khong khi héi luu. Day la trang thai khong khi
vao calorife.

a) Tinh todn cde théng sé trang thai kliéng kii bén ngoai

Trang thai khong khi bén ngoai ding dé tinh todn h¢ thong s&y khic xa
v&i trang thdi khong khi tinh todn ngoai trdi khi tinh toan diéu hoa khong
khi. Vi khong khi bén ngoai 1dy vio thi€t bi sdy 12 khong khi trong phin
xudng sdy thudng cao hon nhiéu so v6i khong khi ngoai trol va thuong on
dinh hon so véi trang thdi khong khi ngoai trai. J Viét Nam chua cé
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nghién cttu sau v& vdn dé nay vi vay cé thé chon: t, = 20 + 30°C va @, = 80
+ 85%. Ta chon t, = 25”C va 0, = 85%.

i/

Hinh 3.11. Qua trinh sdy Iy thuyét.

Tir do ta cé:

=622 2P0 295 ta c6 py, = 0,03166 bar
P~ ®yPw

0,85.0,03166

743 0,85.0.03166
750

d, =622 =17.32 glkgkkkiho

I, = Cp-ty + dolr + Ct)
=25+ 0,01732(2500 + 1,9.25)
=68 kJikgkkkho

P—0,P,u _ 0,9333-0,85.0,03166

- =113 ke/nr’
R,@7311,)  287(273+25) g

Pyo =
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b) Tinh todn trang thdi khéng khi vao buéng sdy
J trén ta di chon:
t, = 101 °C At=2R°C
ly=75"C
Tra bang hai nude ta dugc:

pa = 1,05 bar, psu = 0,3855 bar

Tir d6 ta xdc dinh duogc:

dM - 622 psM — 622 0,3855
P-Pw 0,993 - 0,3855

=394 glkgkkkho
Ly = Coi-ly + dylr + Cpypty)
=75+ 0,394(2500 + 1,9.75)
= 1116 kFkgkkkho
Vil, = I, nén ta xdc dinh duoc:

4 - Iu-t 1116101
'or+Cut, 2500+1,9.101

=377 gtkghkkkho

[, = Cpty + di(r + Cpoty)

= 101 + 0,377(2500 + 1,9.101) = 1116 kJ/kgkkkhé

®, = dep 3770993 _ 35689 -35,7%
(622+d,)p,, (622+377)1,05
o, = PP 99333-0,357.1,05.10°
ki —

- 0,576 kg/m’
R 273+0) 2870273+ 101) =i e

c) Tinh todn trang thdi khong khi ra khdi ham
Qua4 trinh say 1y thuyét:

L=1I, 1, =80"C, p,,=0,4736 bar

Tir d6 ta xdc dinh duge:
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L,-1,  1116-80

d, = = =391 glkpkkkho
T+ Chty, 2500+1.9.80
oGP 309983 e g
1622 +d,)p, (622 +391)0.4736
—(,p,;  99333-0,81.47360
P2 = P_PaPu v =06 kgim’

287(273+1)  287(273 + 80)
Tinh todn trang thai hén hop:

Nhy trén ta da biét: d,; =d, tr d6 ta co:

Hé & hoi luu:

_dy—dg 377173

d,—d, 391-377

Nhiét do khong khi sau hén hop:

{ :to + nt, :25+26.80:2105 - 77.9°C
" on+l 26+ 1 27 ‘

Entanpi cla khi sau hdn hop:
Ly =1 + dp{r + Coty)
=779+ 0,377 (2500 + 1,9.77.9) = 1076 kitkgkkkho
Pa am tuong ddi sau hén hop:

 dyp 3770993
(622 +d,)py. (622 +377)0,438

0 = 0,855 ~ 85,5%

Tiéu hao khong khi 1y thuyeét:

1000 1000 1000
" d,—d, 391-377 14

=714 kglkgdm

Lo =1, W =71,4.364 = 26000 kg/h

v 2.V
= =0 44218 mith
P  Pu t P2

Tiéu hao nhiét 1y thuyét:
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Q= 11, - L) = TLA(L116 - 1076) = 2856 k/kgdm
Q, = q..W = 2856.364 = 10339584 kJ/ji = 288,77 kW

2. Xdc dinh cdc kich thudc co bdn cia hdm sdy

O phin trén da chon kiéuw hidm sdy cla hang Xnhimov - Ghiprorev - 56
(Lién Xo ci). Trong kiéu thiét bi nay qud trinh sdy xay ra 6 phin dudi clia
ham. Kich thude co ban gém chiéu rong B, chiéu cao H va chiéu diu L.

Tiét dien ham B x H duge xdc dinh theo diéu kién thong gid, con chicu
dai ham xdc dinh theo thoi gian sdy va ning suat sdy.

Tiét dién thong gi¢ trong phin sdy cla hdm phai thoa man dicu kién
thong gid, tic la:

& day v, la t6c do moi chat trong hdm, khi xdc dinh thai gian sdy ta da
chon ché do tudn hoan cudng bic manh tic 1a v, > 2 m/s.

Viéc chon v, anh hudng dén kich thude thiét bi va tinh kinh t&€ cua hé
théng. Néu chon v, 16n thh ti€1 dién hdm s€ nho va nhu vay dé théa man
didu kién vé thoi gian sdy va nang suat sdy chiéu dai hdm s& 16n. Ngugce lai
néu chon v, nho thi tiél dign ham s& 1én va chiéu dai s€ nho hon. Mat khdc
16¢ do khi 16n sé& dan dén tang nidng luong dé van chuyén khi. Xét riéng vé
kich thudc thiét bi ta cing phéai chon toc do v, hop 1y dé cho kich thude
thiét bi hop 1y (kich thudc thi€t bi ciing anh hudng dén 16n that nhiét vao
moi truong}.

Phuong dn 1 Chon tdc do khi trong ham ja v, = S mis.
Tié1 dien thong gié cla hidm 12 (phdn sdy):

vV, 44218

[ o=—t—=
Y 3600.v, 3600.5

=2.456 m"

Chon hé s6 dién day tiét dién phén sdy cita hdm 14 B, = 0,5 vay ta ¢6:

Fy = 2,436 = 4912 o
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G thiét bi sdy hdm cdc thanh g dua vio him theo chiéu ngang (dé
dam bao ché d¢ sdy déng déu theo chiéu dai thanh) vi vay chiéu rong hdm
phai thda man:

B=L,+2AB , m
G day:
L, la chiéu dai thanh gd L, = 4 m

AB ta khodng céch tit ddu thanh gb dén twéng him AB = 100 mm,
B=4+02=42m.

Tiét dien gb chiém chd la:
F.=L.,H, . m:
Chiéu cao gb chi€m chd la:

F, B.F, 054912

H, =t = =0,614 m
L. L.
L B
S6 tang gd x&p trong tang ham la:
H, .
== 0’61? =19 rdng
& 0,03
Chi€u cao chat gob la:
4
H, = E = J12 =12 m
B 4.2
Chiéu cao ham li:
H=H, +AH,

AH, 1a chiéu cao banh xe, AH, = 0,25 mn
Vay:
H=12+025=145m
Céc kich thude phdn say cia hdm biéu thi trén hinh 3.12,
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Thanh ké Thanth g6

r

(o S A S O M
d,

Hinh 3.12. Tiét dién phan sy cua ham.

Chiéu cao clia mot tang go la:

A
H, 12.10 =6155 mm
m 19

Chiéu day cha thanh ke &
§ =h-d= 61,55 - 32 = 30 mm

Xac dinh kich thu6e clia Xxe goong:

Chiéu rong xe bang chitu dai gb vay B,=4m

Chiéu ca0 san Xe AH, =0.25m
Chiéu dai xe chon sao cho x€p dugc 1 hang gd theo chi¢u ngang
vay L., =2 o

Cic thanh gb X€p irén san xe ihanh 19 ting, mdi tdng c6 thanh ké.

Tren hinh 3.13 biéu dién cich x&p gb trén xe.
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n, la s¢ thanh gd trén xe, n, = m.10 = 190 thanh;
v, 12 thé tich mot thanh g, v, = L.b.8 = 4.0.2.5 = 0,0256 w’
V., = 190.0.0256 = 4,864 m"
Thé tich gd trong hdm la:
V= V,.T=1,24378.73 = 90,796 w’
S8 xe trong ham la:

A%
a2 Va 9079 e
v, 4864

Chiéu dai phin sdy cua ham la:

Li=n.L, =19.2=38m
Chiéu dai ctia hidm la:

L=L,+2AL

& day: AL 1a chiéu dai phu thém dé bo tri cdc dudng gid vao va ra,
AL = 600 mm.

Vay chi¢u dai ham la:
L=38+2.0,6=392 m
Tinh rodan kich thudée kénh gio
Chon 16c do méi chit trong kénh gio 1a v, = 5 /s
Vay ti€t dién kénh gié:

V, 44218

L = = =1,288 m’
3600.v,  3600.5

Chiéu cao kénh la:

H, =FL=EE§:O.594==O,6 "
B 4.2

.

Xdc dinh kich thude tudng bao quanh him
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Tudng bao quanh him gém hai 16p: bén rong la 16p gach do day 110
pam, bén ngodi I 1dp cach nhiét day 50 mm. ngoii cing la 16p t6n bao vé.

%}: ¥
L, -
%p‘,ﬁ"
.
K &£
=
r
A L. . ’[.
O x i
O
P — | " p n
2 1 K i
<] 1 i

10
v
L
L‘N
—

S — ol -
- W

| 1=

Hinh 3.14. K&t cau tong thé ham say:

1. calorife; 2. quat g|o 3. dong ca dién; 4. clfa ham say; 5. xe chifa vat liéu siy, 6. ong Iy khéng
khi b&n ngoai; 7. 6ng thai khi; 8. clta diéu chinh; 9. ndp che thiét bi; 10 kénh khi ddu nong.
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Trin phu bang bé tong day 70 mm.

Trin chinh gém hai l6p: 16p bé tong cot thép day 70 mm., lop cich
nhiét day 40 = 70 mm va 1dp t6n bao vé.

Cira ham sdy ch€ tao tir khung thép hop, ghép céc tam ton, bén trong
cé 16p céch nhigt day 100 mm. K&t cdu téng thé cha him sdy dugc biéu
dién én hinh 3.14.

Tinh todn qud trinh sdy thuc té
1. Xdc dinh cdc ton that nhiét
a) Tdn thét nhiét do vat lieu s4y mang ra

Q,, = G;.Coltia - L)
G, 1a luu lugng khdi lugng san pham, kg/h
C,, \a nhiet dung riéng clia vat liéu sdy, theo 14] C, = 2.72 kJikgK
1,,, L, 12 nhiét 4o vat lieu vio va ra khoi ham, "C

1, =25C =4~ At = 101 - 26 = 85°C

(At 13 do chénh nhiét do giita vat fiéu va moi chitl & ctra 14y san pham
ra, chon At = 26"C).

Vay ta cd:

Q,, = 535.2,72.(85 - 25) = 87312 ki

3
O = Qu 87312 540 ksrkg
w364

b) Tén that nhiét do thiét bi van chuyén mang ra khoi hdm
Q. = Gu-Cur(tia - L)
Thé tich san pham &y rald V, = 1,24378 m'ih.
Thé tich gb trén mot xe la vV, = 4,864 m’.
Vay mdi gits lay ra khoi ham 13 1/4 xe hay 4 gi0 1ay ra mot xe go.

Khéi lugng thanh ké bod qua, khoi lugng 1 xe goong 1a 240 kg vay moi
gi& khéi lugng thiet bi van chuyén ra khoi ham la:
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G, =9 220 o
4 4

Q., = 60.0,5.(85 - 25) = 1800 kJ/h

_Q, _ 1800

q, = e =49 kilkg
¢) Ton that nhiét do tba nhiét
Tén that nhiét qua tudng bao
Q = k.F,,.At,
Hé s& truyén nhiét:
k= 1 Wim'K

Hé s6 trao doi nhiét tr moi chdt vao trong hdm 161 wong duge xdc dinh
theo {9] vai 16¢ do khi v, > 5 m/s (chon v, = 5,2 mfs).

o =6,12.v =6,12.52"" =22 Wim'K

Hé s6 trao ddi nhiét tir crong 161 khong khi bén ngoai 14 trac doi nhiét
déi luu ty nhién. Nhiét do khong khi bén agoai 1a 25°C ta ¢d cdc thong so
vat 1y 1a:

v=15510% m/s Pr=0,702

1 .
: 9081 - oo 13287
Gr, pr, &P p 7 273425 0,702
V2 15521072

=0,030497.10" > 2.10’
Gia thiét At =1y -1, = 13°C.
Theo [9] khi Gr,Pr, > 2.107 va nhiét do 0°C ta ¢6:
o, = Le6YAL = 1.66V13 =3,9 WimK
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Heé s6 nhiét do ¢, = 0,975 vay:
o, = @, = 3,9.0,975 = 3.8 Wim”
Hé s6 truyén nhiét

1 .
K = _0.714 Win'K
{0l 005 1 "

- +__-__ - i -
22 07 0053 35

Do chénh nhiét do trung binh At =1, - L.
Nhiét ¢o khi trong hdm 1, = 0.5.(¢t; + t,) = 0,5.(101 + 80) = 95°C.
Viay:
Al =95-25=70"C
Mat do dong nhiét qua tudng la:
Qe = k-AL, = 0,714.70 = 50 Wim:

Kiém tra lai gid thiét. DO chénh nhigt do gilra bé mat ngodi tudng va
khong khi la:

A, =230 3000
T oa, 3.5
Sai s6 tuong doi:
At -At,  131-1
MG = ———= L 3100%:0,76%

At, 13
Nhu vay gia thiét do chénh nhiét dd At, = 13°C 1a chap nhin duge.
Dién tich xung quanh cua ham ké ca cira la:
F, = Li.H=(39.2+4.52).2.2= 1914 n
Qu, = kP At, = 0.714.191.4.70 = 9716 W

D& dam bio mat dé dong nhiet qua cla bang mat do dong nhiét qua
tudmg phai chen 1dp cdch nhiét qua ctra thich hop.

Heé s& truyén nhiét qua cira la:
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k=—————  hay =
1 o, ’ A, koo an
._._+ ._._+ -
o, A, O

= 0,06 m= 60 mm

Hé 6 trao d6i nhiét tir trn t6i khong khi la oy = 1,30, = 1,3.3.8 =
4.34 Win'K. Hé <6 truyén nhiét cua khong khi bén trong t& tran 1 o, = o,
= 22 W/im°K. Nhiét do trung binh cla khong khi trong kénh gié fa t, = (; -
5U/2 = 101 - 2/2 = 100°C (t8n that nhiét cla khong khi trong kénh dan khi
la 2°C).

Hé s6 truyén nhiét qua tran ham la:

L 1 1
- - _ 08562 Wim'K
“ 7 5 5, 1 1 007 0045 1 m
J— + — + — + — — + —_—— e + ——— + PP
a A, an 22 07 0053 494

Mat do dong nhiét qua tran la:
Q= ke Aty = 0,8562(100 - 25) = 64,22 Win®
Kiém tra lai do chénh nhiét do tir trdn 16 khong khi bén ngoai:

qll . 64'22
Cla, 4,94

At, = = 13°C

Tri s6 nay ding v6i gia thiét At, = 13°C
Tén that nhiét qua tran
Q, = k,.F,.At, = 0,8562.39,2.4,7.(100 - 25) = 11830 W

Tén that nhiét qua nén theo phy luc t v&i nhigt do khi t, = 95°C,
khoang cdch tlr him dén tudng phan xudng la 2 m, t8n thét riéng trén 1 m’
nén 1a q, = 57 Winm'.
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Vay ton that qua nén la:
0, = q,.F, = 57.4.7.39.2 = 10502 W
Téng tén that nhigt vao moi trudng 1a
Qo = Qu + Qu + Q, = 9716 + 11830 + 10502
= 32048 W = 115373 kJih

Q 115373 B
qs = —Wi =36 =317 kftkgam
Ta cd: A= Cn-tvl - {qm + qu + qﬁ)

1l

4,185.25 - (240 + 4,9 + 317)
- 457.5 kilkgam

Trang thii cha khong khi ra khoi ham:
A

12:11_"!_

€~ rdiG —A)
i, -A

d,

=1+ Cypty = 2500 + 1,9.80 = 2652 kJ/kg
i, =1+ Cyty = 2500 + 1,9.101 = 2692 ki/kg

g - LOI(101 - 40) + 03772692 —45T) _ ¢ 349
2652457

= 389 kglkgkkkho

o 1000 1000 g6 o kgikgdm
d,-d, 389-377

=1, -2 = 116- 2 _ 1111 kIikgkkk
I 86.2

Viy ta dugce:

[, = 1110,7 kJ/kgkkkho
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160

d, = 388.,6 g/kgkkkiio

1= 86,2 kgikgdm

d,. 388.6.0.993 ,
¢, =——2F ’ — 0.8062 = 80.62%
(622 +dyy)p, (622 + 388.6)0.4736
~0,.ps, _ 99333 - 0.806.47360 :
Py = P-©pPsy 9 > =0,604 Lgine

R (273-1,)  287(273+80)

Tinh todn trang thdi hén hop:

?" 1 2
H 7
G, 5 / t
Iy 3
dO
L1, d,

Hinh 3.15. So d3 nguyén ly sdy c6 hdi luu

Xét can bang vat chat tai diém hén hgp:
Gud, + Ld, = (G, + L)d,,

L
Gu

Hé s6 hoi luu: n

G,d, + nGyd, = (G, + nG,)dy

n_dH -d, 377-173
d, —d,, 3886-377

Luu lugng khong khi thodt ra khoi ham:

LS55 4

Gn:_
n

Céc thong $6 trang thai cua hén hop:

AL +
L ANOT 08 698 korkghkicho
n+1l 3l+1

_nl, +1,

by

R - B N



byt 25+31.80 _7828°C
A7 n+d 31 +1 ‘
dy.p 377.0.993

= = = 0,835 = 83,5%
(622 + 0, )P, (622 +377)0.4488

Oy

Biéu didn qué trinh s&y thuc t€ trén dé thi I-d (hinh 3.16).

Céc k&t qua tinh toan trang thdi khong khi duge dua ra trong bang 3.2.

N

aV

o d, d, dy Gy
Hinh 3.16. Qué trinh sy thuc té trén a6 thi i-d

Bang 3.2
Trang théi cha khdng khi trong ham say

\ Qua trinh sdy Iy thuyét 1 Qua trinh sdy thuc t& J

Trang théi khdng khi

NRODEDHEIEREY
l@ngkhi ban ngodi l 25 l 85 \17.3‘ 68 \ 1.13 l 25 | 85 1 17,3 | 68 l 1,13J
‘Khbng khi véo hém sdy 1101 .35‘71 377\1115‘0.5761 101 35,71 377 | 1116 \0,57461
%Ong kni ra khéi hdm sdy 80 l 81 1391111161 0.6 \30 BO.S‘SSB,S 1110‘7l0',6011

Khéng khi sau hén hop (véo calorife) 77.9‘85,5l 377‘1076\ - \73.3 83,51 377 | 1078 l J
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Tiéu hao khong khi:

1000 1000

=86,2

L=1W=2862364=313768

Tiéu hao nhiét:
q=/(1,- L) =86.2(1116 - 1078) = 3276 kJikgdm
Q=q.W=3276.364 = 1192318 k//hi=311 kW

a) Can bang nhiét riéng cita him sy

Tén that nhiét do khi thodt:

_ LI,

3600

I, Ja entanpi cia khong khi thoat ra khoi ham khong tinh dén entanpi

Q,

cla am thodt ra:
I'; = Cuty + dy(r + City)
= 80 + 0.377(2500 + 1,9.80) = 1079 kJtkgkkho
Q' =31378,8.1079 = 33857725 kith

G?‘ {M’ GWCVT

L,
— H&m sy +——>
Wi,
$ \II L r,
Gzt\l? Qs
GWIVQ

Hinh 3.17. Sd d8 tinh toan cén bang nhiét rigng clia hdm sy

Nhiét dua vao:

Q=LJI =313768.1116 = 35016509 &i//h
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Nhiét dua ra:

Nhiét hitu ich:

QI. = W(IZ B Cnlvl}

i, 12 entanpi clia hoi nudc ra khoi ham

i, =1+ Cyty = 2500 + 1,9.80 = 2652

Q, = 364(2652 - 4,18.25) = 3642548 kJ/h
Céc ton that nhiée:
Q.. = 37312 kJih
Q,, = 1800 &fih
Q.= 1153728 kJ/h
', = 33837725 kJih

Bang 3.3
Bang can bang nhiét phudng an 1
. Gia tri
Thanh phan nhiét %
kJ/h kJrkgdm
Nhiét cap vao 35016059 100
Nhiét dua ra 34989499 99,92
- Nhiét hitu ich 927290 2,511
- Tén that do khi thoat 33857725 96,684
- Tén that do vét iéu 87312 0,24
- Tén that do thiét bi van 1ai 1800 0,005
- T8n that do téa nhist 115372,8 3.124 |

Vay: AQ = 27009,8; £Q_

100% =~ 0,08%

Qua béng can bing cla budng sdy ta thiy n€u khong héi luu thi ton
thit do khi thodt ra 16n chiém dé&n hon 96% trong Khi d6 nhi¢t hitu ich chi
chi€m 2.5% nhiét dua vao buéng. V1 vay ngoai muc dich dé cho do am
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tuong ddi cha khong khi vao budng sdy dat duge gid tri theo yéu cdu @, =
35,7% thi nhu cdu thu héi nhiét clia khf thodt [ cdn thiét. Nhu vay viéc hdi
lru dat ca hai myc dich 1a duy tri ché do sdy va tiét kiém nhiét,

b) Can bing nhiét cla hé thong
So d6 nguyén 1y heé théng dugc biéu dién trén hinh 3.18.

G?’ Gvf‘ l'w
Wi, G, F,
J,Oca:

Gy, I L1, L,

/

-

L=G,
Hinh 3.18. Hé thdng sdy ¢6 héi luu thai khi sau hén hap

G?’ GVP' Itv‘!'
o &
Gc’o i / 6012 5
1 Wi,
T e,
6, G, G, 1,

Hinh 3.19. H& thdng sy ¢6 héi luu thai khi & cudi ham
Khi c6 héi lvu tn that nhiét cda khi thodt giam khong déng ké. 05 so
d6 hinh 3.18 t6n that nhiét 13;
Q.= GUIIH
I'y =ty + do(r + Cty)
= 78,26 + 0,0173(2500 + 1.9.78,26) = 124,08 kg/kgkkkho
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@3 sg d6 hinh 3.19 t8n that nhigt do khi thodr ia:
an = Gnl.z .

Vi I', = I'y nén t6n that nhiét do khi thodt ciia hai so d6 gan nhu nhau
(sg d6 hinh 3.19 ¢6 16n hon mot chat), Ta chon so d6 hinh 3.18.

Tén that nhiét do khi thodt la:
Q', = G,l'y = 1012.124,08 = 125569 kJ/h
Nhiét do khong khi bén ngoai dua vao la
Q,, = G,l, = 1012.68 = 68816 kJ/h
Nhiét dua vao hé théng Q,=1261120
- Nhiét dua vao & calorife Q.,=1192318
- Nhiét do khong khi bén ngodi Q= 68802

Nhiét dua ra khéi hé théng: L= 1257321

- Nhiét hitu ich Q, =927290

- Tén that nhiét do khi thodt Q', = 125546,6

- Ton that nhiét do vat liéu Q. = 87321.0

- Tén that do thi€t bi van tai Q., = 1800.0

- Tén that nhiét do 1da nhigt Q. =1153728
Téng nhiét dua vao Q.= 1261120 kJ/h
Téng nhiét dua ra Qu = 1257321 kil
Chénh léch AQ = 3799 kifh

AQ% = 0,3%
Hi¢u suat nhiét cia hé thong la:

. Q. _ 927290 _.
' Q,, 1192318

[
Phuong én 2 Chon téc do tdc nhan sdy trong ham 1a v, = 3 m/s
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Tiét dién thong gi6 cha ham sdy 1a

N (T 44218
* 7 3600v,  3600.3

=409 m’

Chon h¢ s6 dién day gd tren ti€r dign ham Pr = 0.5. Vay ti€t di¢n phan
chét gd trong ham la:
F, 409

Fy = —&-
1., 1-05

=818 m”

a) Xéc dinh chiéu rong him

Chiéu rong ham t3i thiéu bing chiéu dai thanh gd vi vay chi¢u rong
ham B phai thoa man:

B=L,+ 2AB . m

g day:
L, - chi¢u dai thanh gb. L, = 4 m
AB - khodng céch tir ddu thanh goé dén tudng, AB = 100 mm.
Vay ta ¢6:

B=4+20,100=42m
b) X4c dinh chiéu cao ham
Chiéu cao phdn chi¢m gé trong hdm la:

3
ML L
"B 42

=1.9476 m

Chiéu cao gb chiém chd la:

F, F 5.
H, :_*_—_&FL: 05818 =09738 m
‘L, L, 42

S6 ting gd x€p trong ham ia:

H, 009738 )
m=-——= = 30 rang
8 0.03
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Chiéu cao ham la:
H=H, + AH,
& day AH, 1a chiéu cao binh xe, AH, = 0,25 m
H=19476 +0,25=22m
Chiéu cao mot ting go la:

o Ho 19476

m

= 0,065 m =65 mm
Chiéu day thanh ké a:
5, =h-8=065-32=33mm
¢) Xdc dinh kich thude xe godong
Chiéu ropg xe bang chi¢u dai thanh gd, vay ta co:
B.=L,=4m

Chiéu dai xe chon sao cho x€p g theo chiéu rong cia thanh k& tiép
thanh time hang cho hop 1y. Chon chi¢u dai xe la L = 2 m vira du x€p 10
thanh gd trén mot hang (chiéu ngang thanh g6 la 0.2 m) Cich x&€p gb trén
xe giong phuong dn 1.

d) Xdc'dinh chiéu dai ham

Thé tich gé chat trén | xe la:

V=1,V
g day:
n, - s& thanh go trén xe:
v, - thé tich mét thanh gé.
~Ta cé:
h, = m.10 = 30.10 = 300 thanh
v, = L,.6.b= 4.0,032.0,2 = 0,0256 m’
Vay ta cé:
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V, = 300.0,0256 = 7,68 m"
Thé tich g nam treng hdm la:

V, = V,.1=1,24378.73 = 91 m’
SO xe trong hidm la:

A
n, =—H=—91—=11,8 =12 xe
V., 768

Chiéu dai phdn say cha hdm fa:

Li=n.L, =12.2,306 =24.36m
Chiéu dai ham la:

[.=L,+ 2AL

& day AL 12 chiéu dai phy thém dé b6 tri cdc dudmg thdi gid vao va ra khoi
hiam, AL = 600 mm.

Viy:
L=2436+2.06=25536m
e) X4c dinh cdc kich thude kénh dan khi

Chon t6c do khi trong kénh dan 13 v, = 4 m/s. Vay uiét dién kénh dan
khi la:

V, 44218

F = =
M 3600w, 36004

=307 m"

Chiéu cao kénh dan khi la:

H, =523 73
B 42

Chidu cao kénh din con phai du [dn dé dat calorife vd quat gid. Ta
chon Hy, = 750 mm.
f} Chidu cao tdng cua hidm la
H, = H + Hy + 8, + 8,
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trong do:
8, - chiéu day cua trdn phu;
3, - chiéu day trdn ham.

Lép trin phu bang bé tong day 8, = 70 mumn. LOP trdn hdm 3, gom hai
16p: 16p beé tong day 70 mm, 10p cich nhi¢t day 45 mm.

Vay ta co:

H,=22+073+ 0,07 + 0,07 + 0,045 = 3.1 ISm
g) Kich thudc vo bao che hdm
- Tudng bao quanh ham

Tudng bao quanh ham gbm hai 10p: 16p gach do day 110 mm, bén
agoai 12 18p cach nhiét day 50 mm. 16p 16n bao v& bén ngoai.

- Trin phu va tran chinh bing bé 10ng c6t thép day 70 mm. Trén néc
phli them mét 16p cdch nhiét day 8-, = 45 nun.

- Cita ham ché tao tir thép hop lam Khung va ghép cdc tdm ton day 1,2
mm, bén trong ¢6 16p cdch nhiét day By, = 60 mm.

Nhir vay phuong dn 2 ham c6 kich thudc:

Dai [.=25.56m L,=257m
Rong B=42m B.=4,52m
Cao H=22m H.=3.14m

Trén co s& mau ham sdy gb Xnhimod-ghiprorev-56 ta ¢6 thé xay dung
két ciu téng hé chia ham sdy gb c6 hoi huu (hinh 3.14).

Tinh todn qud trinh sdy thuc t&
1. Xdc dinh cac t6n thit nhiét
a) Ton that nhiét qua tudng bao
Q.= Ky g-Fug-Atin = Guy-Fag

& day q., 1y nhu phuong in 1
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Foy=LHy=(2556.2+452)3.1 =187 wm"
Q., = 50.187 = 9350 W
b) Ton thdt phiet qua tran

Q[F = qlf ‘Flr

& day q, 18y nhu phuong &n 1/ 0 70 e T

F,=Ly.By =25,56.4,52 = 115 m”

¢) Tén thdt nhiét qua nén Al
Qu=qu.Fy= 57115 = 6555 W i /o0

Vay ton that nhiét qua tuﬁng bao, tran n@n 121 R
Q\q+er+QNl - o .
= 9350 + 7385 + 6 '5 '!=‘ 1290 W " |

= 83844 um - |

g5 ‘—"9; 83844—230 r(ffkgmn PR
- Wy 364 B _

d) Cic 16n that khic lay nhu phuong 4n | o
Q,=87312 _!'(_JHI_ . Gm =240 )’u’xkg{un :
Q.= 1800 kJik Q=49 k.:h"k‘gf’.:im ,_
2 Ton [hdl nhigt riéng cla ham L

A= (—n't (qm 4 (ln + q‘?)

= 4.18.25 - (240 + 4.9 + 230) = - 370 kM kg dm

3. Xdc dinh cdc thong s6 cia qud trink sy thic &
a) Céc thong $6 ra khoi ham
Chk (t ~t,)+ ﬂq (1, =AY 3

i, -A

dz:
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i) =+ Cut, = 2500 + 1,9.101 = 2692 ki/kg
i; =1+ C,t, = 2500 + 1,9.80 = 2652 kJ/kg

g, = 101001 -80)+ 03772692 - 370) _ 409
2652 - 370

= 389 kg/kgkkkho
- 1000 1000 gy kerkgam -
d,-d, 389-377 '

=1, _% = 1116—%}- = 1142 kd/kgkkk

dyp | 389.0993

- - = 0,806 = 80,6%
(622 +d,)p, (622 +389)0.4736

?,;

P=G,p,  99333-081.47360
Pra = =

= = =0,602 kgim'
R (273+t,) 287273 +80) s

b) Tinh todn trang thai hén hop
Hé s8 hdi luu:

d, —d, 377-113 _'30
d, —d,, 389-377

n=

Cac thong so trang thai:

ol +1, 30.1111,6+68

I, = = £ = 1078 kJikghkkho
n+l 30+1
[, = N, +ly 30.80 + 25 - 7824°C
n+1l 30+1
o dy.p 377.0,993 0.835 = 83.5%

U622+ d,)pyy . (622 +377)0,3488
o PTOwba _9933I-083SMER0 o
DR (27341, ) 2870273+ 7R24) T
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4. Xdc dinh tiéu hao khéng khi
L=1W=284.364 = 30576 kg/h
L 30576

Vi =—= l =51912 m'lh
Px ) (0,576 + 0.602)

_ L 30576

= — = = 49830 m'ih
06136

H

5. X4c dinh tiéu hao nhiét

q=1(I, -1y =84(1116 - 1078) = 3192 kJtkgdm

Q=q.W=3192.364 = 1161888 ki/ir = 3227 kW

Bing 3.3
Cac thong sé tinh todn phudng an 2

Qua trinh sy ly thuyét Qua trinh say thyc t&

Trang thai khéng khi t || d | - t|eid | e
°C| % |g/kg|kJikg kg/m®| °C | % 1g/kg|kJikg, kg/m’
Khéng khi bén ngoai 25|85 (17,3| 68 | 1,13|25|85 [17.3| 68 | 1,13
Khang khi vao hdm say 101|35,7|377|1116|0,576(101|35,7|377 1116‘ 0,678
Khéng khi ra khdi ham siy 80| 81 |391|1118| 0,6 |80 | 80 (389 11‘}2E 3,602
Khéng khi sau hén hgp (vao calorife)| 78 85,5377 [1076| - |78 (83,5377 |1078(0,6136

LAP CAN BANG NHIET CUOA PHUONG AN 2
I. Can bang nhiét cla budng siy
a) Nhiét dua vao

Q. =L.I, =30576.1116 = 34122816 LI/

b Nhiét dua ra Q. =34113933 iJ/h
- Nhiét hitu ich Q, = 927290 kJ1i;
- Nhiét ton that do vat liéu Q. =87312 klth
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- Nhiét tén that do thiét bi van tai Q., = 1800 &kJ/h

- Nhiét t6n thét do toa nhiét Q. = 81464 kJih
- Tén that nhiéet do khi thodt Q', = 33016087 kJ/h
Q,=L.I,

Iy =Cyuty + di(r + Cpty) = 80 + 0,377(2500 + 1,9.80)
= 1079,8 kltkgkkkhd
Q', = 1079,8.30576 = 33016078 kJ/h
Sai s6 AQ =8863 3q% =0,02%
2. Can bing nhiét cha h¢ théng
a) Nhiet dua vao hf;‘ thong
Q, = Quu + Qu
Nhiét dua vao calorife da tinh & trén:
Q. = Q= 1161888 kJ/h
Nhiét do khong khi bén ngoai dua vao:
Qu = Gl
Luu luong khéng khi dua vao:

G, =2 =370 10107 kgin
n 30,25

Q,, = 1010,7.68 = 68727,6 kJ/h
Vay: Q, = 1161888 + 68727,6 = 1230616 kJ/h
Nhiét dva ra khoi he théng:
Qu=Qi+ Q"+ Qu+ Qu+0Qs
Cac thanh phin nhiét Q,, Q. Q..» Qs dd tinh & trén.
Tén that nhiét do khi thodt Q"; dugc xdc dinh theo cong thifc:
Q"; = Go.l'y
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gday: T, = Cuty + d(r + Culy) = 87,24 + 0,0173(2500 + 1.9.87.24)
= 133,36 kJ/kgkkkho

Q", = 1010,7.133,36 = 134787 ki/h
Thay s$& vao cong thie trén ta dugc:

Q, = 927290 + 134787 + 87312 + 1800 + 115373 = 1266562
Sai léch:

AQ = 35946 kJih 8Q% =29 %

Hiéu suét cta hé thong sdy la:

- Q, _ %272%

= =0.798 =79.8%
Q. 1161888

hY

CHON PHUGNG AN KiCH THUGC HAM

Bang 3.4
Cac chi tidu clia 2 phudng an kich thudc ham
Cac dai lugng so sanh Bon vi do | Phudng an 1| Phudng én 2
Kich thudc m
Dai 39,2 25,56
Réng 4,52 452
Cao 2,20 2,91
Tiéu hao khong khi kg/h 31579 30576
Tigu hao nhiét & calorife kd/h 1182318 1161888
Nhiét hiru ich kd/h 97290 97290
Cac t8n thét nhiét kb
Q, 87312 87312
Q, 1800 1800
Q, 115373 81464
QY 126547 134787
Higu sudt s dung nhiét % 77.8 798 |
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Céc chi tiéu chia 2 phuong dn duge dua ra trong bang 3.4. Xét cdc chi
tiéu néi chung phuong 4n 2 t6t hon thé hién & cac diém sau:
- Kich thudce hep 1y hon

- Tiéu hao khong khi nho hon, td¢ dé khong khi nhd hon nén tieu hao
dién nang chay qua s& nho hon.

- Hiéu suat phuong dn 2 cao hon

S& di phuong 4n 2 hiéu suat cao hon l1a do phuong 4n nay kich thudc
hop ¥ hon, t8ng bé mat bao ctia thiét bi nhd hon nén t6n thit nhiét do toa
nhiét vio moi trudng nho hon.

TiNH TOAN CHON CALORIFE
1. Cong suit nhiét cua calorife

Q. = Q3227 _ 33968 1w
N, 095

N |2 hiéu sudt nhiét cua calorife, n,,, = 0.95.
2. Tiéu hao hoi ctia calorife ta

Qcal

1, — 1

D= kgih

i, 12 entanpi ciia hoi nude vao calorife, 1, = 1"
véi p = 5 bar thii” = 2749 kJ/hvai' =640 kJ/h.

339,68.3600

=t =579.8 kgth = 580 kglh
(2749 - 640) 8 8
Tieu hao hoi cho 1 calorife la:

D, = % =193 kgih

3. X4c dinh bé mat trao déi nhiét cua calorife

= Q cal ncal
kAt
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B6 chenh nhi¢t dé trung binh:

At|=[h‘[(]= 152 - 25 = 127
Aty =t,-t, =152 -101 =51
Hé s6 hiéu dinh g5, = 1

, _127-51
127
In-=
51

=833°C

Hé¢ s& truyén nhiét k xdc dinh theo bang phin phu luc. Dé sir dung
bang ta phii gid thi€t luu t6c khang khi qua calorife pv = 10 kgim-s.

Ta co:

k =305 Wim'K

Ta xdc dinh dugc bé mat truyén nhiét la

~ 339,68.0,95

=4235 m’
30,5.83,3

Ta sir dung 3 calorife, vay 1 chi€c ¢6 bé mit truyén nhiétla F, = 16,9

mo.

Tra bang phdn phu luc ta chon duge calorife kiéu K®4 ¢6 dién tich bé
mat phit hop va dién tich tiét dién théng gid 1a f = 0,195 m”.

Kiém tra lai luu t6¢ khong khi: |

pv = E = ﬂ_ =145 kgfmzs
f  3.3600.0,195
Luu t6c khong khi 16n s& gay trd luc ctia khi qua calorife 1én hon nita
¢4n chon ting thém bé mit truyén nhiét khodng 20 + 25% vi sau thdi gian

lam viéc bui bim bé mat 1am hé s& truyén nhiét giam. Vi vay ta chon K®3
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c6 dién tich bé mat truyén nhiét F, = 20,9 m’ va dién tich thong khi 1a
f = 0,224 m°, Luu téc khong khi lic nay la:

Tro luc phia duong khong khi cia calorife 12 Ap,,, = 18,3 mmH,0.

pv

L 30576 11,6 kg/m’s
f  3.3600.0,244

Cac kich thudce cha calorife la:

A =930 mm

B=770 mm

C =200 mm

TiNH TOAN KHi BONG, CHON QUAT GI0O

1. So dé tinh todn khi dong

l

/] v

a7 N\

46

45

44 43

0 9| |8

M

N

M M M

M

Hinh 3.20. So d5 tinh toan khi déng
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Tré luc cha hé thdng bao gém: trg luc cla calorife, trd lyc ma sdt cla
cac kénh dan khi 2, 4, 46, cdc trd luc cuc bd tai cdce ti€t dién tuong ung
trén hinh 3.20.

Tré luc ma sat trong cdc xe gd duge x4c dinh theo cong thire:

Ap=A-—p—o . Nin®
dld

trong d6:
% 12 he s& trd luc ma sdt, A = 0,05 W/m.K;
L 1a chiéu dai phdn sdy, L = 24 m;
d,, 1a dudng kinh tuong duong cia khe thong gié gifra cic tim gb,
d,,= 0,06 m;
W, p 12 t16¢c do va kh6i lugng riéng ciia khi trong ham (tinh theo
nhiét do trung binh cha khi).

Tré luc ma sat cha kénh dan khi ciing xdc dinh twong ty nhu trén.
Riéng hai doan kénh dan 4 va 46 chiéu dai nho nén bé qua ird luc ma sat.
Cic trd luc cuc bo duge tinh theo cong thirc:

w? )
Ap‘;:@p—2~ . Nim®

G day cdc hé s6 trd luc cuc bo & xéc dinh theo tai liéu [4]. Céc ket qua
tinh toan dugc dua ra trong bang 3.5.

~ Ta c6 téng trd lue clia he théng 1a 340 N/m® & diéu kién nhiét d6 khi
t, = 78°C v6i py = 0,6138 kg/m’. Chuyén tr& luc nay vé diéu kién tiéu
chuan k¥ thuat ta duge:

P _ 340.12

AP, = Ap 0.6138

= 664,7 Nim’ =~ 665 N/im’

Nhu vay ta chon quat theo diéu kién:

_Vy 49830
3

Luu lugng \Y =16610 m’ih
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Ap suit

Ap,. = 665 Nim’

Ta chon 3 quat huéng truc kiéu B Ne 8 [4].

Cé s vong quay n = 954 v/pluir

Hiéu sudt quat n =063
Géc nghiéng canh 6 = 25°
Bang 3.5
Két qua tinh toan khi dong
- ) .
i o) e P
S8ttty vitri | Vitrigay trdige | Fi€ng | khi | dai :]lif(:‘;:l?; masat | bo | SUa
o lvmisp Lm . . AD
kg/m m A S| N
1 Cén 06136 6,2 126 | 147
2 Calorife 184.0
3 Keénh dan khi 0576| 47 | 24 | 105 004 5,81
4 Ngoat 90° 0,576 | 5.8 1,1 |10,66
5 Ngo&t 90° 0,576 5.8 1,1 |10,66
6.9, 12, ...45 Nao xe 12 14n 0,589 | 3.5 0,18 | 7,79
7.10,43 [Trongxegodng |058¢| 35 | 24 | 006 | 005 | 72,15
8.11. 14 .. 44 |Ra khdi xe 1214n | 0,589 | 3.5 0,25 | 10,8
45 Ngoat 90° 0602! 56 1,10 | 10,38
46 D6t thu 0,602| 56 025 | 2,36
47 Ngoat 90° 0,602 | 56 1,10 [10,38
céng Ap = 340 J
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PHU LUC

PHU LUC 1. TINH TOAN, CHON CALORIFE

Bang 1
H& s trao ddi nhiét dai luu t nhién cla vach dimg
vdi khdng khi khi nhiét dg khong khi 0°C [9]

D6 chénh, At, °C 1 2 3 4 5 6 8 10 20 |

o, . WmPK 1,684 | 2,125 | 2,428 | 2,682 | 2,807 | 3,065 | 3,367 3,623_4,528‘

Béng 2
H& s6 higu dinh nhiét dé khi o, [9]
Nhiét dé khi -50 =20 10 20 30 40 50
Hé sd @1 11 1.04 0,99 0,98 0,97 0,85 0,83

Bing 3
Hé s8 trao ddi nhiét dai luu cudng bifc
khi'khi chuy&n dang doc theo bé mit vach [9]

Trang thai bé mat Tocdd khiv<5mis | v>5m/s

BE mit nhin 5.8 + 3,95y 7,13.6078

B& mat nham 6,15 + 4, 18v 7.51.:07¢
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- Hinh 1. Thiét bj gia
0 - nhiét (calorife) kiéu K,

(Lién x6 c);

1. khung thiét bj;

2. 8ng cb canh;
3. nap thiét bi;

4. 6ng vao vara.

Bang 4

Hé s truyén nhiét va trd luc thuy Iuc cla thiét bi K¢ vé phia khéng khi [4]

Hé s6 truyén nhiét k
b i i khi chat tai nhiét khac nhau [W/m?K] 8 ety
khing kh, kg/imis Nudc chuyén déng bén trong mmH,0
Hai nudc i véi tdc do [m/s]
0,01 0,1 0,3
4 20,8 10,4 17,5 22,4 3,0 ‘
5 22,9 11 18,6 23,8 4,4
6 24,6 11,7 19,6 24,6 6.0
7 26,2 | 124 | 207 26,5 7.8
8 27.9 | 128 21,5 274 9.8
9 29,1 13,3 22,3 28,6 11,7
10 30,5 13,7 23,0 29,3 14,0
11 31,8 14,4 24,0 30,8 16,8
12 33,0 14,5 24,4 31,1 20,0
13 34,1 [ 14,9 24,8 31,8 22,2
14 35,2 15,0 25,4 32,4 25,0
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Bang 4

Hé s& truyén nhigt va trd luc thuy e clia thidt bi Ko vé& phia khong khi (4]

| !‘ [ Dien | o
| Dién tich tt'l‘;': ‘ Dién tich tiét ngngr:g,‘h
bémattrao | oo dién méi chat Kich thudc, mm hn‘gt 0!
‘ L d8i nhig, m? " | giqua, m? chat vao,
Ky khi di dm
l hiéu : qua ‘ l
| Day | Day
! Kidu | Kidu | . | Kiéu Kidu | Dai ‘ pDai | C C | Kiéu | Kidu
‘ BT | Nl A | B | Kéu|Kbu| | I
| 0
|
| |
| | | \ 1 1
| kot | 725 | o3 | 0084|0005 0,006 610 412 | 200 | 240 | 115
! | | 2
| ' 1 1
a Ke2 | 9.9 | 127 0‘115“ 0.005 | 0.006 | 760 | 412 | 200 | 240 R
- 2
| | ;
| | | ]
| ke3 | 132 | 169 | 0,154 | 0,006 | 0,008 | 780 | 532 | 200 | 240 | 1o 2
: 2
I | ,, |
| | | | IER ‘
| K4 | 167 | 21,4 | 0,195 | 0,006 | 0,008 | 930 | 532 | 200 | 240 | T |
| 2
"KoS | 20,9 | 26,8 | 0244 | 0,007 | 0010 | 930 | 662 | 200 | 240 | 2 2 |
| ko6 | 253 | 32,4 | 0295 | 0,007 | 0,010 | 1080 | 862 | 200 | 240 2 >
B | | | u
! 1
E‘Kw 30,4 ‘ 38,9 | 0,354 | 0,009 ‘ 0,012 | 1100 ‘ 782 | 200 | 240 | 2 22
| | 2 | "4 |
I~ ‘ i
1
| ko8 . 357 “ 457 {0,416 | 0009 | 0,012 ‘ 1250 ‘ 782 | 200 | 240 ‘ 27— 1 3 ‘
i ', | | 2 4
| i ——
! 1
| Koo ‘ 416 | 535 | 0,486 “ 0,011 \0014 [ 1250 | 902 | 200 | 240 | 2~ ‘ 3|
! | | | L2 |
| | | | 1 |
| Ket0 | 47,6 | 61,2 | 0,558 | 0,011 | 0,014 | 1400 | 902 | 200 | 240 | 2~ | 3
- 2
| |
TKe11| 546 | 63.9 | 0,638 | 0,012 0,016 | 1420 | 1032 | 200 | 240 | 3 | 3
k12 | 616 | 790 | 072 | 0012 | 0016 1570 | 1152 | 200 | 240 | 3 3
"ko13 | 69,3 | 888 | 0.81 | 0014 | 0018 | 1570 | 1152} 200 | 240 IEN 5]
| Ko14 | 77.3 | 990 | 0903 | 0014 | 0.018 720 | 1152 | 200 | 240 | 3 | 3|
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PHU LUC 2. TINH TOAN KHi DONG, CHON QUAT Gto

A. Hé s& trd lyc ma sat [1)

Bang 1
Hé s& trd Iuc ma sat ddi voi Sng ¢6 tiét dign hinh tron chay tdng
| Re 100 200 300 400 500 600 | 700
5 0640 | 0320 | 0213 | 0160 | 0,428 | 0107 |] 0,092
Re 800 900 1000 1100 4200 1300 l 1200 |
5 0,08 0,071 0054 | 0058 | 0053 | 0049 | 0,048
Re 1500 1600 1700 1800 1900 2000 2100
| 0,042 0,04 0,038 | 0036 | 0034 | 0032 | 00305
Bang 2
H& & tré Iuc ma sét d8i vdi khu vuc nhan thily e Rey, > Re > 4000
] Re I‘ N Re A I Re i B
4000 ll 0,041 30000 0,024 800000 0,012
5000 ‘ 0,038 50000 0,021 1000000 0,012
6000 0,036 80000 0,019 2000000 0,011
8000 0,033 100000 0,018 3000000 0,01
10000 0,032 200000 0,016 5000000 0,009
15000 0,028 300000 0,015 10400000 0,008
20000 0,026 500000 0,013 B




Bang 3

Hé& s& trd luc ma séat déi véi 6ng nham thdy lye

dyfe Iy dfe A d e Fy

100 00379 1100 0,0192 2500 0,6159
200 0,0304 1200 00188 3000 0,0153
300 0,0269 1300 0,0184 3500 0,0148
400 0,0249 1400 0,0181 4000 0,0144
500 0,0230 1500 0,0178 5000 0,0137
600 0,0223 1600 0,0176 6000 0,0132
700 00216 1700 ! 0,0173 7000 00128
800 0,0207 1800 | 00171 8000 0,0125
900 0,0202 1900 0,0168 8000 0,0122
10006 0.0197 2000 0.0167 10000 0,0120

Bang 4

Hé s8 & ue ma sat a1 vdi khu vire qua 46 (Re,, < Re < Re,)

7. = f(Re, dyyt)

o EChuéir\ s5 Re |

4000 6000 :. 10000 40000 100000

100 | 0,049 0,046 | 0,043 0,040 0,038
125 0,047 0,044 0,041 0,037 0,035
165 0,046 0,042 0,039 0,034 0,033
250 0,044 0,040 0036 0,031 0,030
500 0,042 0,638 0,034 0,027 0,026
1000 0,042 0,037 0,032 0,025 0,023
1250 0,040 0,036 . 0,032 0,021 0,022
2000 0,040 0,036 : 0,032 0,020 0,019
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B. Hé s6 trd luc cuc bd (ky hiéu & hodc k) [1]

Hinh 1. Cut tiét dién tron

Cut 90°
Cl}f khdc 90° A
K“=AXK90° \ ’5 H-Z
- -
!
- J
3 0-5 1,
_[I
o & o ®
30° 60° 90° 120° 150" 184°
Cb"." xf-én KZ 7_
H.3
/
y4
0 =
30 60" gs0° 120 150° @°
Cat nhidu khic K .
P i
hu Hhude =
Kph D 1.5
3khuc
4khic
S 4 5 va nhidu
- s khuc
g i1t R
05 1 1.5 246810 0
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Hinh 2. Tiét dién dot mo

K
a
n BTy SIS B 3=
vy H——- Vs J,,/
| "
0
' z 3 V:}'Vg
¢ 3
Kidy vot B a sic canh
e 0 Vil i
A1 -a lvgn trp
7 ‘-:-*F{-—p-.. vz - Vn Tron
%: =
AU SR f ey . “ags Y, |
¢ 0.5 Vi/vz
Hinh 3 Tiét dién con
K
10
—’/)/_L‘ 0.5
--f= | I S— cx'=§5:
- V; %‘_“'—-’ vz / [« ——— o :_j i
B 1t % 2 i e
B e - = =i
Vi, V2 - Toc dg kb [mis) ! 2 3 Vi/Vy
= 30° K=002 3
= o = 45° K =004
T = 60° k=007



Hinh 4. Cat tiét dién hinh vuong va hinh chir nhat

a.Cit tiét dién vuing K

H.5

-
0 1 L
0.5 1.0 1.5 2668112 D

H.6

l‘.‘::|r-

18 i 1/2 1 2 4 8

c.Cit cd goc khdc 90°

Ko= AxBxK (HE 6’ A xem H-2)

d. Cut co dang dac biet

DOBAR®D

K=131 K=13 k=077 K=075 K=072
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Hinh 5. Chdy qua lo va mdt sang

0

K
K”I
v
5 2 R

v
—_— S

v § —

g.
Ll
B, v

0

V. Toc dg qua tiet dién S
V. T6¢ dj qua I5 ( tiét dién »)

Lo~ hut

e K=05

K=2025

——

k=0.05 ry>osd

1\
A\
AN
A\ &\ ~ Vy = 3lm/s
NNV, = 2m)s
\i\\:_:/b’o: 1m/s
NI [V, 06M/s
il B
0.5 o 27 S 2/5

Tiet dién b, hep

k=28 fJ=1J,5 —e

1 5!39 dai
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Hinh 6. Cita nghén trong éng ddn

N

| 14—

a1

a6

Hinh 7. Coén trong 6ng dan

4]

Hinh 8. Ré nhanh xién

--D’

a7

0
. gF\

N W s

08

06

0.4

03

02

o1

08

0.7

20 30

50

ot

s0*
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C. Tré lyc cha dong khi chuyén ddng qua Ip hat

G day:

Ap = K, Uy + K,Uy* . mmH0

U, 12 téc do dong khi xuyén qua 16p hat, cim/s;

K,. K, 12 cdc hé s8 cho trong bang dudi day.

Bang 5
Hé s6 K., K, clla mdt s8 ndng san dang hat

Khai lugng riéng

San phdm day 1 m B0 4am % K, K,

kg/nr’

Ngd 23 800 1,03700 0,07380

19 800 0,85300 0,07768

Ké 21,5 750 3,52000 0,12430

Cao luong 12,0 750 2,52000 0,12610

Cao cao tdi 53,0 550 0,17700 0,03214

600 0,25980 0,03510

700 0,78824 0,09060

Ca cao khd 6.5 500 0,15370 0,02171

Caphé 12,0 400 0,10840 0,02250

500 0,44880 0,07450
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D. Quat ly tam

8u X9-57 N°3, 4,5,6

Hinh 9. Quat gi6 ly tam ki

o

b. kiéu gian tiép

o

a. kidu dong co ndi tryc tiep;

Bang 1
am X9-57 [1]

L,

4
4
4

L3
39

4

1

L2
500

Mat s8 kich thudc chinh ctia cac loai quat ly t

oy

o

<

= - olw|o

[ =H ~| N D

- o™

m olu|o
m ~| N3

- ™| ;n|™

g

Sl ¢ 12]91%|8

£ 34M_....

”m niolvle

g Q|lo|N|D
—|N|n|™
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E - Quat hudng truc

1) Quat hudng truc kiéu B
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Hinh 18. C4u tao quat huéng truc kiu B
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Hinh 22. Quat hudng truc kiéu Y, s6 canh 12, géc nghiéng canh 25°,
s6 vong quay n = A/12 vg/phut
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PHU LUC 3. BUONG BOT DUNG TRONG HE THONG SAY

.,
Xy

e
AARRRRARAW

A

o

I

T &

Y
{1

Hinh 1. Mot s6 kiéu budng dét:

a) Budng dét thi cong ghi ngang; b) budng d8t dung nhién liéu 16ng: 1. budng dét; 2. voi
phun; 3. quat gi6; 4. dong cd dién; 5. binh chifa nhién lidu; 6. bd diéu chinh nhiét do; 7. éng
din khong khi vao; 8. kénh dan khéng khi; 9. v trong; 10. vé ngoai;
¢) budng dét nhién liéu khi nhiét tri thap dé sdy dung khéi c6 hoi luu; d) budng dét cli, gb
phé lidu; e) buéng dét than ghi nghiéng; f) budng dét dung ejecto dét nhién ligu khi; g)
budng dét than kem calorife: 1. budng Ifa; 2. budng l&ng bui; 3. clfa; 4. calorife; 5. dng khoi;
6. cut néi: 7. 6ng din khang khi néng; 8. quat gid.
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Bing 1
Nhiét thé thé tich ca budng dot [1]

Dang nhién liéu

Q,, kWim®

Khi l& cao

232,10 + 348.10%

Khi tif nhién va khi d6t nhan tao

232.10% » 280.10°

DA&u nang (ma dat)

232.10°% =+ 348.10° !

Than bun, gé

232.10° + 290.10°

Than da co chat bdc Ién

290 10° + 348.10°

Antraxit

290.10% + 348.10°

Gb phé lidu, vo qua

174.10% + 232.10°

Bui than

174.10% = 290.10°

Bang 2
Nhiét th& trén ghi clia budng dét
Kidu budng I%a va dang nhién lidu Qe kW/m? |
Ghi thl cdng ndm ngang
- G6, than bin (49 am > 50%)  696.10° + 928103
“Thannau 580.10° + 812.10°
- Than da (16p day 125 mm) 580.10° = 696.10°
- Antraxit (AC 16p day 80 mim) 557_103 = 696.10°
- Than cam antraxit A 464 10° = 580.10°
Ghi nghigng thi cdng
- MUn cua gb phé lidu 580.10° - 696.10°
- V6 qud, vo cay 232.10% + 406.10° B
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PHU LUG 4. THIET Bl KHU BUI

Bang 1
Nang suat cia xycldn, m*/h [10)
. | 7 I 1
Logi i | ] | | ‘ | i |
xyclén [ 400 | 450 | 500 550 600 | 650 | 700 '] 750 !I 800 |
] 7250 | 1830 | 2270 | 2740 { 3200 | 3820 | 4400 " 5160 | 5800 |
Xgﬁ:sn + 1 - ‘ - - ‘ - ‘ = - l + ‘ =
1690 ‘I 2140 \ 2640 | 3200 \ 3810 | 4460 | 5180 | 5950 | 67604
Nhéom \ ‘ 4540 | 5180 ‘ 6200 | 7650 " 8800 | 10200 | 11600
2 i S + + = - = | s
xyclon ‘ 5200 | 6400 | 7620 | 8920 | 10400 | 11900 ‘ 13500
L t 4 I | il
Nhém \ ‘ ‘ ‘ 11500 ‘ 13200 | 15500 [ 17400
3 H ' = = ‘ <+ i =
‘xydén | ! | | | 13400 | 15500 | 17800 lzoaoo
} Nhom | 5800 | 7340 { 9080 | 10800 | 13000 | 13500 17600 | 20400 | 23200
I 4 + ‘ + ‘ + > = 4 | = ‘ + =
xyclon | 6700 | 8560 \ 10600 | 12800 | 15200 | 17800 \ 20700 | 28800 27000
Nhém | ‘ 13600 | 16400 | 19600 22900 ‘ 26400 \ 30600 1| 31800
6 i = - = ! . - + ! +
xyclon ‘ \ 15000 | 19200 \ 22900 | 26800 | 31100 '| 35700 | 40600
Nh;)m l_ ‘ ‘ | ‘ 40&}00 ‘ 46400
| xyclon | | \ | | | 47600 | 51100 }
Bang 2
Cac kich thudc cd ban ca xyclon [10]
r |
Kich thudc Xyclén UKKE Xyclon BTW Xyclén HII1IV'IOF:='33\‘1
Chiéu réng éng vao b 0,175D b | 0,175D b ‘ 0,175D
I .
Chiéu cao éng vao 2b 0,35D 4b Il 0,68D 3,14b || 0,68D
Dudng kinh xycidén 57b D 5.9b |] D 4,75b ) D
[
Pudng kinh &ng ra 37b 0,650 3.9b 0,660 2750 | 058D
Chiéu cao phan hinh tru 5,7b D 4,7b 0.8D 7.6b \ 1,60
Chiéu cao phan hinh nén 4.3b 0,755D | 5.05b 0,86D 9,5b | 2D |
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Bang 2

Nhiét thé trén ghi clia budng ddt

Ky hidu kich thusc “UH-15 UR-15Y uH-24 | up-11
Chiéu cao clfa vao a (bén trong) 0,66 066 11 0,48
Chiéu cao 8ng nhod h, 1,74 1.5 211 1,56
Chiéu cao phan hinh tru h, 2,26 1.51 2,11 2,08
Chiéu cao phan hinh nén h, 2 1,5 1,75 2.0
Chiéu cao phan bén ngoai 6ng 0.3 0.3 0.4 03
nho h,
Chiéu cao chung H 4,56 3,31 4,26 4,38
Pudng kinh ngoai dng ra d, 0.6 0.6 0,6 06
Budng kinh trong clfa thai bui d, 03 +04 03 =04 0,3 +04 03:04 |
Chiéu réng clta vao b,/b 0,260/0,2D | 0,26D/0,2D ' 0,26D/0,2D | 0,26040,2D
Chiéu dai ong clra vao ¢ 0,6 0,6 06 0.6
Khoang cach tif tan clng xyelén ) . ) .
dén mat bich h, 024:032 | 024+-032 | 0,24+032 | 0,24+-0,32
Gaoenghiéng ndp vdi 8ng vac u 15° 15° 24° 11°
Pudng kinh trong xyclon D, mm 40 + 800 200 = 800 400 + 1000 40 + 800
Hé s tré Iuc & 105 110 60 180
} I .
> 2 Khi vao
I (< led o
TS 15
-3 1
~=2 .y
P
~ 1 e
= i ]
0
I
-3
‘q
Tallh.
- dg
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Hinh 2. Thiét bi kht bui kiéu tinh dién:
1. vd thiét bi: 2. cac 8ng thép; 3. day dan dién; 4. gia dd day trén; 5. gia do day dudi;
6. bd phan phan phéi khi; 7. &ng khi vao; 8. 6ng khi ra.



PHU LUC 5. CAU TAO MOT SO THIET BI SAY

f——¢ ZFG_G
|
17 i o
'/ .
o
3
T
2 e 4 7200 a
— &
|
5 /4
- i
L th s
—— i
Rl s
5850

1. Thiét bi sdy tdng soi:

1. budng séy; 2. budng dan méi chat sdy; 3. 6ng dua moi chét sdy vao; 4. quat gio; 5. clfa
thai; 6. dudng dan khi dét; 7. ddng co dién chay quat.
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2. Thiét bi sdy phun

2
s
s | | ﬁ” 6
1 1 /
i K
8 bos jmal 8 he ?-
-?.". : i AL ‘f.’.j %
bt ] ) I=l r > g
o e ! ! 5l
g : ! 4 ~
il [ 11 |

500

1. voi phun dia ly tam;
2. hop phan phdi khi;
3. clra quan sat;

4. vach budng say;
5. clta budng say;

6. clra thoat khi;

7. day trén;

8. bo phan gat vat liéu;

9. day dui;

10. phéu chifa san pham;

11. bb phan dan déng canh gat.
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3. Thiét bi say thung quay

10
B8 4
3
L~ )
4 I/-
[ —
f 5 ’
= !
= | .l_ s
. g || BE
2 JIN 1 T | _ 500
- [ |
k : \ L\ A
- a -Yv-r'y-y'T'I"Y'] b g el § 1
"
v ~10000 ——8M
E:
w
4
[
L ‘_;350_._....._._.__
=
A

1. budng Itta; 2. b phan cap vat liéu; 3. phéu chira vat liéu;
4. gau tai; 5. thiing séy; 6. xyclén;
7, 10. 6ng khéi; 8. dong co dién; 9. bang tai.
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4. Thiét bi sdy kiéu ong khi dong dé sdy cat cong nghé

[5s
.

BN R
et 2

Pt

—————y
s

+270

+24,5
E Y

o U e W N2

. 6ng sdy khi dong;

. xyclén don,

. xyclén keép;

. 6ng héi san phdm say;
. phéu chira vat liéu say,

. may cap vat liéu say;

7. buéng dét

8. quat gi6 thdi vat liéu;

9. dong cd dién,;

10. quat gi6 hut khi thai;

11. phéu ch(fa san pham say;
12. bang tai van chuyén vat liéu.
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5. Thiét bi sdy thding hoa

rﬂi’u
R

Eb]‘ f e il i + -_ = N ul :
a - | S n . -
g ) mbalan i 5 g ‘.I@ )
i :Iﬂ!'ﬁl.a;.!-'la 1 o=t :
a)

b}

a - S0 dé hé théng sdy thang hoa:

1. binh thang hoa; 2. van; 3. xyclén; 4. binh chifa nudc nong. 5. binh ngung: 6. binh phan Iy,
7. gian ngung clia may lanh: 8. binh chita amaoniac, 9. may nén; 10. hom chan khéng:
11, 12, 13. dong cd dién; 14. bom ly tam; 15. phin loc; 16. tdm gia nhiét; 17. chan khdng k&;

18. van didu chinh; 19. khay s&y; 20. dng gop.

b — Binh thang hoa:
1. vo binh: 2. ndp binh: 3. ¢d cdu md nap; 4. t&m gia nhiét.
¢ — Binh ngung 4m:
1. 8ng méi chat lanh vao; 2. 8ng xa; 3. 6ng hai &m tir binh thang hoa 141
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PHU LUC 6. CAC THONG SO NHIET VAT LY CUA VAT LIEU [6]

Bang 1
Cac thang s6 vat ly clia mot s6 thyc pham

Tén vat lidu v, % o kg/m? | C, kJ/kgK | 1 W/mK | a,10% , m¥s
Khoai tay 79,7 1034 3,620 0,59 15,8
Ci cai do 87,1 1050 3,830 0,48 18.0
Ca rét 88,7 1035 3,870 0.55 13,7
Ch cai 86,9 976 3,820 0,52 13,9
Can tay 88,0 952 3.850 0.51 13.9
Rau mui 89.0 1010 3,872 0.49 12,5
Cai bap 91,5 702 3,970 0,34 12,2

| Rau dén 93,0 954 3,998 0,61 16,4

| Hanh 86,7 944 3,820 0,35 9.7

L Toi 62,6 964 3,140 0.51 16,9
Qua bau 87.7 950 3401 | 0,50 14,7
Dua chudt 96,2 924 4,036 0,44 11,8
Ca chua 94,2 1024 4,020 0,57 13,9
Qué tao 85,6 892 3,580 0,40 13,4
Qua té 84,7 1010 3,810 0,51 13.4
Qua man 88,6 1130 3,868 0.55 12,6

' Qua anh dao 83,7 1081 3,790 0.52 15.1
Quéa dac 88.5 930 3,858 0,58 16,2
Qua chanh 88,1 1072 3,860 0,58 14.0
Quéa nho 79.5 1068 3,620 0.51 14,1
N&m 87,4 771 3,84 0,23 7.7
Théc 14,0 500 1,500 0.09

| Lua mi 14,0 795 1,500 0,10
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Cac thong s6 vat ly cia mot 83 vat lieu

Bang 1

Tén vat liéu o, kg/m? 7., W/mK C, kdrkgK

Bé téng xi 1500 07 0.8
Ba tong da dam 200 1,28 0,084
Cat 1650 1,13 2,00
Cao su 1200 013 -:0,18 1,38
Cac téng 0,19

+ CAc téng amianyg 800 (0,16 + 0,17)107 0.816
Da 0,38 1,046 = 1,420
Da thude 0,14 = 0,18
Dt sét 1600 + 2000 07-+09 0,48

| DAt sét chiu Ita 1840 1,04 1,09
ba 2800 3.5 0,92
Gb théng 546 035072 272
G& dan 600 0.15 2.51

| Gach 1700 + 19C0 0,7+08 0,84 + 0,88
Sif 2400 1.04 1,09
Thach cao 1250 0,43 08+-082
Vira trat tuong 1600 = 1800 07+ 12 0.84
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