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Ldi gi6i thidu

uoc ta dang buoc vao thoi ky cong nghiép héa, hién
dai héa nham dua Viét Nam trd thanh nuée cong
nghiép van minh, hién dai.

Trong s nghiép cdch mang to lon dé, cong tdc dao tao
nhan luc luén giit vai tro quan trong. Bdo cdo Chinh tri clia
Ban Chap hanh Trung uong Ddng Céng sdn Viét Nam tat
Dai héi Ddng todn quée lin thie IX da chi 16 “Phiat trién
gido duc va dio tao 1a mot trong nhitng dong luc quan trong
thilc ddy sir nghiép cong nghiép héa, hién dai héa, 1a diéu
kién d€ phat trién nguén luc con ngudi - yéu t6 co ban dé
phat tri€n xa hoi, ting trudng kinh & nhanh va bén vimg”.

Qudn triét chi truong, Nghi quyét ciia Ddng va Nha nitée
va nhdn thitc diing dan vé tim quan trong ciia chuong trinh,
gido trinh dot véi viée ndng cao chat luong dao tao, theo dé
nghz cita S6 Gido duc va Pao rao Ha Noi, ngay 23/9/12003,
Uyban rhdan dan thank phé Ha Noi da ra Quyét dinh sé
5620/QD-UB cho phép 8¢ Gido duc va Dao tao thuc hién dé
dn bién soan chuong trinh, gido trinh trong cdc truong Trung
hoc chuyén nghiép (THCN) Ha Noi. Quyét dinh nay thé hién
sy quan tdm sdu sdc ciia Thanh iy, UBND thanh phé tr ong
viéc ndng cao chdt liong dio rao va phdt trién nguén nhan
lwe Thu do.

Trén co sé chuong trinh khung ciia B¢ Gido duc va Pao
tao ban hanh va nhiing kinh nghiém riit ra tir thice € dao tao,
8¢ Gido duc va Pao tao dd chi dao cdc truong THCN 16 chire
bién soan chuong trinh, gido trinh mot cdch khoa hoc, hé



théng va cdp nhdt nhitng kién thic thie tién phit hop véi doi
tugng hoc sinh THCN Ha Néi.

B¢ gido trinh nay la tai liéu gidng day va hoc tap trong
cdc truong THCN @ Ha Néi, dong thoi 1a tai liéu tham khdo
hitu ich cho cdc truong cé dao tao cde nganh ky thudt - nghiép
v va dong ddo ban doc quan tam dén vdn dé huéng nghiép,
day nghé.

Viéc 16 chite bién soan bg chuong trinh, gido trinh nay
la mot trong nhiéu hoat dong thiét thuc ciia nganh gido duc
va dao tao Thi do dé ky niém 50 nam gidi phéng Thit do”

“50 ndm thanh ldp nganh” va huong 16i ky niém “1000 ndm
Thdng Long - Ha Ngi”.

S0 Gido dyc va Dao tao Ha Noi chan thanh cdm on Thanh
iy, UBND, cdc 53, ban, nganh ciia Thanh phé, Vu Gido duc
chuyén nghiép B Gido duc va Péo tao, cdc nha khoa hoc, cdc
chuyén gia ddu nganh, céc gidng vién, cdc nha qudn 1y, cdc
nha doanh nghiép da tao didu kién gidp d5, déng g0p ¥ kién,
tham gia Hoi déng phdn bién, Hoi déng tham dinh va Hoi
déng nghiém thu cdc chuong trinh, gido trinh.

Day la ldn ddu tién S Gido duc va Pao tao Ha Néi 16
chiic bién soan chwong trinh, gido trinh. Dit d@ hét site o6
gdng nhung chdc chdn khong tranh khdi thiéu sot, bdt cap.
Chuing t6i mong nhdn duoc nhiing ¥ kién déng gép cia ban
doc dé ting buce hoan thién bo gido trinh trong cdc lén 16i
bdn sau.

GIAM BOC $G GIAO DUC VA PAO TAO



Loi noi dau

Ddt nudce ta dang budc vao thoi ky cong nghiép hod va hién dai hoa. Nhu
cdu vé nhan lyc dang la van dé cdp bdch cia toan xd hoi, ddic biét la doi ngii
kY thudr vién va cong nhdn k¥ thudt lanh nghé & 1t cd cdc linh vue dién t,
dién, dién lanh, co khi... Vi muc dich ndng cao chdt luong dao tao cdn bo ky
thudt va cong nhan ky thudr nganh May lanh va diéu hod khong khi, chiing téi
dd tién hanh bién soan gido trinh “Ldp dat va vdn hanh mdy lanh” dé phuc
vie cho viée gidng day va hoc tdp ciia gido vién va hoc sinh trong cdc tricong
THCN. Gido trinh gém hai phdn chinh:

- Phdn I: Lap ddt va van hanh mday lanh dan dung.

- Phan Il: Ldap ddr va van hanh, bdo dudng may lanh cong nghiép.

Gido trinh nhdam trang bi cho hoc sinh nhitng kién thitc vé:

- Cdu tao va nguyén Iy lam viée ciia cde mday lanh ddn dung va cong nghiép.

- Nguyén Iy cde mach dién trong mdy lanh dédn dung.

- Cdch tinh todn, lya chon, ldp ddt cdc thiét bi lanh dan dung.

- Phuong phdp bdo dudng, sita chita cdc mdy lanh dan dung va cong nghiép.

- Phuong phdp van hanh, khai thde ¢4 hi¢u qud cdc mdy lanh dén dung va
cong nghiép.

Vé noi dung, gido trinh dd dé cdp dén nhing tién bé khoa hoc ki thudt
madi. Nhitng vdn dé bitc xic trong thuc 1é... Do dé gido trinh khong chi giip
cho hoc sinh khi ra truong mau chéng hoa nhdp véi moi truong sdn xudt ma
con la rai liéu tham khdo bé ich cho nhitng ai quan tam dén nganh Mdy lanh
va diéu hoa khong khi.

Tuy nhién do diéu kién thoi gian c6 han, cudn sdach khong trdnh khéi thiéu
sOt, chung 161 rdt mong nhdn dugc y kién déng gép quy bdu ciiu déc gid.

Chiing 161 xin gui 1ot cdm on PGS. TS — Bai Hai, TS — Ha Manh Thu, gidng
vién truong Dai hoc Bdch khoa Ha Noi, TS — Nguyén Duy Tién, gidng vién
ruong Pai hoe Giao thong van tdi, KS — Vit Van Hién, can bo Tdng cong 1y
Hang khong Viét Nam, KS —Tran Hine Thiét, gidng vién truong Cdn bo thitong
mai Trung wong. da dong gép ¥ kién dé hoan thién noi dung gido rinh.

TAC GIA
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Bai mo dau

POI TUONG, NOI DUNG VA PHUONG PHAP
NGHIEN CUU MON HOC

1. P6i tugng mén hoc

Lip dat va van hanh may lanh la moén hoc nghién cidu vé cau tao, nguyén
Iy lam viéc, phuong phap ldp dat, bao dudng van hanh va sira chira cic he
thong mdy lanh dan dung va cong nghiép.

Nguyén 1y lam viéc cia cdc mach di¢n trong mdy lanh dan dung va cdch
lap dat ching.

Phuong phdp tinh chon, cach ldp dit, van hanh cac may lanh ding yéu cau
ky thugt va dim bao an toan. Déng thdi ¢6 thé khai thic c6 hiéa qui cdc may
lanh dan dung va cong nghiép.

Phuong phap van hanh, khai thic va bao dudng cd hiéu qua cdc mdy lanh
dan dung va cong nghiép.

2. Noi dung mén hoc

Vé noi dung, gido trinh di dé cdp dén nhimng tién bo k§ thuat méi, nhiing
van dé€ bitc xic trong thie 1€... do d6 gido trinh khéng chi gidp cho hoc sinh
khi ra truong mau chéng hoa nhép v6i moéi trudng sin xudt ma con 1a tai licu
tham khéo b6 ich cho nhitng ai quan tam dén nganh k§ thuat lanh.

Mén hoe duge bs trf gém 9 chuong:

Chuong 1: Lap dat cdc thiét b dién ding trong médy lanh dan dung

Chuong 2: Lap dat va van hanh ti lanh

Chuong 3: Lip dat va van hanh méy di€u hoa khong khi

Chuong 4: Lap dat va van hanh mdy hiit 4m, may kem, mdy dd dan dung

Chuong 5: Lap dat va van hanh mdy diéu hoa nhiét do o1



Chuong 6: So d6 he thong lanh

Chuong 7: K§ thuat lanh trong cong nghiép thirc phdm
Chuong 8: Lap dat he théng lanh

Chuong 9: Van hanh, bio dudng va sira chita he théng lanh
3. Phueng phap nghién citu mén hoc

Phuong phdp nghién citu clia mén Ldp ddt va van hanh mdy lanh hién dai
1a ket hop chit ché su phén tich If luan vdi tai li¢u thuc nghiém thuc do, nhim
dat d€n nhing ket qué cu thé dé giai quy€t nhing vin dé thue t& trong ki thuat.
Nhitng két qua nghién c¢du clia mon Ldp ddgr va van hank mey lgnh ¢6 thé ¢6
tinh chat 1f luan, ket hop Ii luan va thuc nghiém, hodc hoan toan thuc nghi¢m.

Co 50 cia mon Ldp ddr va van hanh mdy lank 13 k¥ thuat nhiét lanh co 50,
cdc van dé cu thé vé th lanh, may kem, mdy di, cic ting dung ciia k§ thuat lanh
vao thuc t€ san xuat va phuong phdp van hanh lip dit céc heé thong lanh dan
dung va cong nghiép.

Ki¢n thitc vé khoa hoc Lap dgt va van hank mdy lanh rdt cdn cho ngudi
cdn bo ki thuat & nhidy nganh sdn xuat dé giai quyet nhitng van dé ki thuat ¢6
lién quan dén Lip dit va van hanh may lanh: nhitng nganh thiy san, diéu tet
khong khi, cong nghé ché bin bao quan noéng l1am san sau thu hoach can nhiéu
ap dung v¢ khoa hoc dé giai quyét cic cong trinh dan dung va cong nghiép
nhu: Céc td lanh dan dung, cdc th lanh thuong nghiép, cdc he thong lanh, kho
lanh cong nghiép va céc h¢ théng lanh trén 6 to vén tai lanh v.v...



Phan mot

LAP DAT VA VAN HANH
MAY LANH DAN DUNG

Chuong 1

LAP DAT CAC THIET BI BIEN DUNG TRONG
MAY LANH DAN DUNG

1. LAP PAT TU PIEN CHO PONG CO XOAY CHIEU 1 PHA
1. Nhiém vu cia tu dién

Trong mach di¢n xoay chiéu nhiém vu cua tu dién chi y&u 1a 1am léch pha
dong dién xoay chiéu.

Doi véi cdc dong co dién xoay chi€u 1 pha ¢é cudén day phu (Cuén khoi
dong), tu dién duge mac ndi ti€p v6i cudn khdi dong dé tao tir trudng léch pha,
tang moémen khéi dong (Tu khdi dong) hodc dé ting hiéu sudt lam viéc cia
dong co (Tu ngam).

2. Cau tao va phan loai.

2.1. Cau tao cua tu dién (Hinh 1) gém:
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Chat disn méi

Gi dem va dung mé

Hinh 1: Nguyén tac cdu tao cia tu dién

Hai ban kim loai dit d6i dién nhau goi 12 hai ban cuc, ¢ giita 1a chat dién meéi.

2.2. Phan loai tu dién

Tu di¢n c6 nhiéu loai khdc nhau va duge st dung réng rdi trong céc linh
vue dién va dign tir. Ngudi ta c6 thé phan loai tu dién theo nhiéu cich khic
nhau nhu:

* Can cit vao chat dién moi ngudi ta chia thanh cic loai w:

- Ty khong khi: Chat dién moi 1a khong khi.

- Tu hod: Chat dién méi 12 chat hod hoc (Tu nay thudng duwge phan curc).

- Tu dau: Chat di¢n moi la dau cich dien.

- Tu s, tu gdm: Chét dién moi 1 s hodc g6m.

* Can ctt vao chirc nang lam viec nguodi ta chia thanh ty lam viéc vi tu
khai dong:

- Tu Iam viéc (Tu ngam): Thudng duge ky hiéu 3 Cg, ching 1a cdc tu déu,
nghia 1a dau duge sir dung 1am chat dién moi, hai ban cuc gitfa ¢ tam gidy 16t
duge qudn lai véi nhau réi ngam vao trong déu trong v6 nhém hoac nhua, hinh
try, elip, hoac hinh chi¥ nhat. Ty ngam dung trong mdy diéu hoa nhiét do
thuong la tu ngam kép c6 dién dung tir 15 + 45uF cho bloc, hoac ¢é dién dung
nho tlr 3 + SuF cho quat gid. Trén tu ¢6 bé tri cdc giac dién cé nhiéu chau dé
ti¢n cho viéc ddu dién cia may.

- Tu khéi dong (Tu kich): Thudng la tu hod hoic tu ddu cé dién dung 16n,
thoi gian lam viée chi khoang mot vai gidy tr khi déng co duge cdp dién cho
dén khi roto dat t6¢ do 75% dinh mic. Vi vay tu khdi dong c6 kich thude nhé
hon nhieu so véi tu lam viéc tuy dién dung cé thé lén gap 3 + 4 lin. Hai cuc
061 voi nhau bang mot dién trd ¢6 tri 56 rat 16n. Dién troé nay khong anh hudng
d€n su lam viéc cla tu. N6 chi lam nhiém vy phéng-dién ngay sau khi ngét
mach, trénh tai nan do dién giat khi ngudi thg cham tay vio thdo lap tu nay.

10



Tu khdi dong thudng ¢6 v6 hinh tru bang nhém hoic bakélit mau den, dién
dung tir 40uF trd len (Hinh 2)

arrr

DIEN TRG
3.3/25MF
375V
75 MF
250 V
\_/L
a b

Hinh 2: Hinh dang bén ngodi cra tu dién

a, Tu khei déng b, Tu ngdm

2.3. Cach doc tri s6 caa tu dién

- Trén vo ty dién thuemg ghi tri s6 di¢n dung va dien ap ddnh thing cia ry
dién. Vidu: 40uF/450V duogc hiéu la dign dung lam viéc 40pF va dién 4p danh
thing 450V.

- Mot 56 tu kép ¢é ghi tri s dién dung cdc ngan v dién dp dénh thing,

Vi dy: 4uF/A0pF/450V duoce hidu 1 dién dung ctia ty diing cho mdy nén
12 40uF cho quat 13 4pF, dién dp ddnh thing 1a 450V,

Cac tu kép ¢ nhiéu cach ky hiéu d€ ddnh dau cic ngan c6 tri s6 dién dung
khdc nhau. Vi dy: Ngoai cuc chung dit & giira, trén vo gén hat cyc con lai néy
c6 ky hi¢u 1a C/F thi cuc ¢ ky hi¢u C thudng 1a néi véi may nén, con lai cuc
F (Fan) néi véi quat. Hodc ky hiéu bing chit A, B hodac ddu son mau xanh do,
den ... ma mudn biét trj s¢ twong ting phai doc ghi chd trén vé tu.
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3. Cac mach dién cha déng cq xoay chidu mét pha cé dung tu

A) B

{linh 3: Cdc mach dién ctiu dong co xoay chiéu mot pha ¢ ding tu

- Mach dién hinh 3a: Tu dién duoe mic nsi ti€p v6i cudn day khoi dong,
né tham gia 1am vige lrong sudt qud trinh vin hanh cla dong co mdy nén nen
duoc goi l1a w ngam,

- Mach di¢n hinh 3b: Ngoai tu Cy trong mach di¢n c¢é them tu Cg va tiép
di¢m K. Ti¢p di€m K ¢6 nhiem vu déng mach, néi tu Cg song song véi (y Cy
d¢ 1ang dien dung khoi dong ddng co, khi qué (rinh khoi dong két thiic, tiép
di¢m K duge ngit ra, tich tu Cq ra khoi mach dién nén ngudi ta con £o1 tu Cq
la tu kich. _

4. Cach I3p dit tu dién

bé 1ép dat hodc thay thé tu dien cho mdy lanh dan dung dam bio ddy di
cdce yéu cdu k¥ thuat, theo kinh nghi¢m nén thue hien day du cdc bude sau:

4.1. Tim hiéu so dé mach dién vi so d6 ldp rap mach dién

Yéu céu cita budc niy 1a doc va hidu duge cde so d6 dien cla mdy dé iy
dé chon duge diing chiing loai, s& lwong va 1am cg sé cho viéc ddu néi dicn &
cdc bude sau,

4.2. Chon ty dién

Can ctt vao cdc thong s6 chi yéu sau:

- Di¢n dung cia w di¢n tinh bing uF

- Di¢n thé [am viee chia ty tinh bing V

- Chite nang lam vige clia tu: Tu ngadm hay tu khoi dong.

Thuong (w ngam & méi may déu do nha che tao cung cap.

Bi¢n th¢ lam vice cira tu bao £id cling nhd hon dién ap ddnh thing ghi trén ty.
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Riéng dién dung ciia tu khoi dong c6 thé xac dinh theo cong thic sau:

C=159.300. 1
f,E

Trong do:

C: Dign dung cla tu dién (F).

I: Dong dién qua cudn khai déng (A).

f: Tan s6 dong dién (Hz).

E: Di¢n dp lam viéc cia dong co (V).

Néu E = 220V; [ = 50Hz thi ta ¢6 C = 14,5. 1 (uF).

Neéu E = 110V; f = 50Hz thita ¢ C = 29. | (uF).

Nhu vdy, muén tinh dugc dien dung ty khéi déng phat biét dong qua cuon
khoi dong.

4.3. Kiém tra tu dién

Diing Omke (Déng hé van ning)

- Bat thang dién wd X100 dat hai dau que do vao hai cyc clia tu dién, quan
sat trén kim déng hé.

- Néu kim nhay 1én mot vi tri nao d6 réi tir tir irgy vé thi tu con tot

- N¢u kim nhay lén vi trf O réi ding im Ia tu bj chap.

- Néu kim diing im & oo thi tu mat kha ning tich dién hoac bi dift cuc.

- Néu dung que do kiém tra cich dién ciia vd véi cuc tu thay kim déng hé
& vi tr{ oo thi tu t6t, néu kim chj mot gia tri nao dé thi tu bi rd dién hodc cich
dién kém. (Chdi y vdn ding thang X100,

4.4. Lap dat tu dién da chon vao may

Yéu cdu lap dung vj tri theo so dé lap rép hodc vao vi trf cii (Néu 1a thay
tu cdi}. Khi lap dat phai ddm bao chic chin vi tu nén dat ding, phan gidc cdm
dién ¢ phia trén. Chd ¥ gid d& ty can duge cdch dién v6i vo may (néi da).

4.5. Phéi day dan dién

Can cit vao so d6 mach dién dé n6i day dien. Khi néi day cdn xdc dinh
ding cdc cyc khoi dong, 1am viéc clia dong co mdy nén.

4.6. Chay thir dé kiém tra thong s¢ ky thuat caa tu dién

Sau khi Iap tu xong, tién hanh cdp dién cho mdy va kiém tra cic thong s sau:
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- Do di¢n dp trén ty khi khdi dong. Dien 4p khong duogc phép vuot qua 10%
so vGi dién dp dinh mitc. N&u dién 4p cao hon gid tri cho phép thi dién dung
tu qué nhd,

- D61 vdi tu khéi dong phii xdc dinh thoi gian kéo dai ctia chu k¥ khoi
dong va 6 14n khoi dong trong mot gid. N&u khoi dong kéo dai qua thi c6 thé
dién dung khong phi hop, qui cao, qud thap hodc cdc thiet bi di kém bi truc
trac. S6 14n khéi dong vuot qud 20 14n trong 1 gid s& dé 1am ty bi hur héng.

- Do nhiét do trong ngan tu khéi dong, gid tri khong duoe vwot qui 55°C.

4.7. Hoan thién

Trén co s& ki¢m tra cde théng s6 k§ thuat dd dam bao dal yéu cau, cdc day
dén ddu nGi gitra tu v6i cdce thiét bi khdc phéi dai gon gang dé ddm bdo an toan
va m¥ quan.

IL LAP DAT RO LE BAO VR
1. Nhiém vu

Rale bdo vé duge 1ip ndi tiép v6i dong co dien. Nhiém vu chinh 12 bao ve
dong co khi bi qua 14i.

2. Cau tao

Trong mdy lanh dan dung hay diing role bio vé kidu d6t néng (Role nhiét
— Thermic).

Ciu 1ao cta role nhi¢t duge trinh bay trén hinh 4:

Thanh luang kim
A Tiép diém

Vit ddu da \ .
\Day dién g

Hinh 4. Cdu tgo clia role bdo vé

Gom cé: - Day dién trd dét ndng (Bo phan sink nhiét).

- Thani lwéng kim: La thanh ¢ hai kim loai cé hé 56 gidn nd nhiét khac
nhau dige ghép chit véi nhau.

- Cdp tiép diém dong va tinh.
- Cdc vit ddu day.
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3. Phan loai
Role nhiét dugce phan loai nhu sau:

- Can cif vao c4u tao ngudi ta chia thanh role kép (Rale bao vé va role khoi
dong lip trong cling mot hop) va role doc lap (Role bao v¢ dat rieng trong mot
hop, con goi 1a role déng tién — Hinh 5).

6 1
2 e
!e:‘%gg
a1 :
17
) S
a
_
3
4 5
b) o)

Hinh 5: Role bdo vé kiéu roi
1. Tdm kim loai; 2 Ddy dot; 3. Tiép diém; 4,5 Ddu néi ddy; 6. Vo nhua den
- Can ctf vo tin hi¢u ding dé bdo vé dong co ngudi ta chia lam 3 loai A,
B, C theo bang 1:
Bdng 1: Cdc logi thiét bi bdo vé

Loai thiét bj Tin hiéu dung dé DPanh gia
bao vé ngit dong cho dong co kha nang bao vé

A Cudng do dong dién qua cuéon | Khong t61 hoac binh
day thudng
Cudng do dong dién qua cuon

B day va nhiét do vo 16¢ (Nhiét Binh thuong hodc tot
d¢ gidn ti€p cha cudn day)

C Nhiét d6 cua cudn day Tét hoic rét tot




4. Nguyén ly lam viéc (Hinh 6)

Khi dong co va may nén lam viéc binh thudng, dong di¢n di qua day dién
tré vira phai, nhiét sinh ra & day dien trd khong di dé 1am thanh ludng kim
néng nén ti€p diém & trang thii déng.

1

N

U~
—4

Hinh 6. So' d6 nguyén 15 mach di¢n ciia Role béo vé

1. Thanh lugng kim; 2. Day dién 1ré. 3. Tiép diém,
4,5 Vit ddu day; 6. Cue ciia blse: 7. Tu dién

Khi déng co bi qud tai hoic khong khéi dong duoc, dong dién cao hon binh
thudng, nhiér sinh ra & day dién tro 16n 1am néng thanh ludng kim din dén
thanh ludng kim bi usn cong, m& tiép diém ngat ngudn dién cdp cho mdy nén.

May nén ngimg mot vai phdt, khi d6 thanh ludng kim di nguéi va tu déng
déng lai mach dién cho dong co mdy nén.

Thoi gian ngat ti€p diém khi qu4 tai phdi kip thoi dé dong co khong b
hong va thoi gian git (i€p diém o trang thdi ngat 1a dac tinh cha role. Méi mot
ki€u dong co phéi c6 mot role bao v€ c6 dac tinh phit hop.

5. Cach lap dat role bao vé

3.1. Tim hiéu so d6 mach dién va so dé lap dat

Phdi doc ky cic so d6 dién kem theo mdy d€ xdc dinh vi trf lip dat cia
Role trong mach dién.

5.2. Cheon role

Nhu trén da trinh bay, méi meét loai dong co phéi 6 mot role bio vé ¢é
dac tinh phit hop. Dé don gidn khi chon role bido vé ¢6 thé chon theo cac
phuong phép sau:
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- Cén cif vao cong suit chia mdy nén chon role phi hgp. Vi du: Vi may
nén 1/4 Hp thi chon role ¢é ghi 1/4 Hp trén vo role.

- Can c1t vao dong lam viéc cha mdy c6 thé chon role bao vé cé:

Ig, = 1,10,

5.3. Kiém tra role & ché d¢ tinh

Diing déng hé van nang dé & thang X1; X10 do thong mach cua role. Néu
kim 0 vi trf ““0” thi role ti€p xdc t6t. Néu kim & vi trf oo thi role ti€p xdic xdu.

5.4. Lap dat role _

Can ctr vao su d6 Lap rdp dé lap role vao diing vi trf yéu cdu. Chd y ¢6 thé
lam tdng d¢ nhay cua role bang cdch lap role sdt vO mdy nén dé 14y ca tin hiéu
nhiét d6 cua vo may nén.

5.5. Phoi day dan

bé dam béo c6 thé bao vé duge dong co clia may nén, khi phdi day phai
chit y theo diing so d6 nguyén 1y clia mach dién, néu khong c6 so d6 thi day
néi vdi role phai néi vdi cuc chung cua mdy nén.

5.6. Kiém tra chay thit _

Cdp di¢n cho ddng co mdy nén, né€u mdy nén lam viéc binh thudmg thi role
di chon ¢6 cong sudt da 16n. Néu mdy nén chay mot ldc réi ngimg, 6 kha
nang role dd chon cé cong sudt nho khong phu hop.

5.7. Hoan thién

Tuong tu nhu phan L

III. LAP PAT RO LE KHOI PONG DONG PIEN (CURRENT
RELAY)

1. Nhiém vu

Nhiém vu cua role khéi dong dong dién 12 khdi dong dong co xoay chiéu
mot pha c6 cuén khdi dong. Role s€ déng mach cép dién cho cudn day phu khi
dong co khdi dong va ngat mach khi roto dat khoang 75% t6c d6 dinh mic.

2. Cau tao va phan loai

Role khai dong dong dién duge slt dung hau hét cho cac loai ta lanh ¢6
cong sudt dong co mdy nén dén 3/4 ma luc.

Cau tgo cita role khai dong dong dién dugc trinh bay nhu trén hinh 7:
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Hinh 7. Cdu tao ciia Role khdi dong dong dién

1. V6 Role (Thuong lam bdang nluca hodc dé tran); 2. Léi cudn day dién iy
(Thuong lam bang nhia hodc gidy cdch dién); 3. Cugn ddy dién tir;
4. Lot sdt 1 ¢6 gan tiép diém dong; 5. Tiép diém tinh.

Trén nguyén the cdu tao nhu trén trong thyc 1€ ¢6 rat nhiéu loai role khoi
dong khac nhau cua cdc hang trén thé gidi nhu: Nhat, Dite, M¥, Lién x6 (cii),
Dan Mach... Xong nhin chung c6 thé chia Role kh&i dong dong dién thanh hai
loat chinh:

- Loai doc lap (Hinh 8)

\\\\\

o

7.
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[ W-- % X
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o

//’/{///‘/Zj
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N

Hinh 8. Cdu tgo ciia Role khdi déng loai doc ldp

1.Vo nhuya; 2. Lo xo nén; 3. Chot dan huong; 4. Cudn day dién ti; 5. Lai sét;
6. Tiép diém tinh; 7. Tiép diém dong; 8. Tdm ndp day; 9 Vit diéu chinh
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- Loai ghép chung (Hinh 9)

Loai nay ghép chung hai loai role khéi dong va role bio vé vao chung mot
v0, goi la hop role khéi dong bao vé. Trén hinh 9 gidi thiéu nguyén tic cdu tao
cta Role loai ghép.

Thanh ludng kim

Day nung
Hinl 9. Nguyén tdc cdu tgo ciia Role khdi déng bdo vé

3. Nguyén ly hoat déng

So d6 mach dién ctta Role khéi dong dong dién khi lap dat véi Bloc trén
hinh 10

r 3

4
Dong 220
co Role dbng dién 5
/
"~ Lai sét

Hinh 10. Nguyén Iy hoat déng ciia Role khdi dong dong dién

1. Dgng co; 2. Role dong dién; 3. Cudn day dién vr; 4. Loi sat

19



Nguyén ly hoat dong nhur sau:

Can ct vio dic tinh khéi dong cha dong co xoay chiéu mot pha ngudi ta
ding (in hi¢u dong dien khi khai dong dong co 1am tin hi¢u dong va ngit ticp
diém role bang cudn day di¢n tir. Trén mach di¢n, cudn day dién tir cha role
duge mdc noi tiép v6i cuon day 1am viee (R) cia bloc, dudng kinh day cta hai
cudn ndy bang nhau. Tiép diém K cta role duge noi véi cudn khéi dong (S).
Khi déng mach di¢n cho dong co, do roto con ding im nén dong di¢n qua cudn
lam vi¢e 12 dong ngln mach ¢6 tri s6 rat 1ém. Cudn day di¢n tir clia role 116
thanh mot nam cham dién ¢6 tir trudmg manh hiit 161 sit 1én, dong tiép diém K
¢dp di¢n cho cudn khéi dong. Do cé tir trudmg I¢ch pha, roto quay va khi t6¢
d6 dat dén 75% 8¢ do dinh mie, dong di¢n qua cudn 1am vi¢e giam xudng,
dén mic lye dién tir ctia cugn day role khong di thang ndi trong lwong cita 16i
sat, 16i sdt s roi xudng, ngit tiep diém K, ngimg ¢dp dién cho cudn khéi dong.

4. Cach lap dat

4.1. Tim hiéu céc so dé dién ciia may

Muc dich cta buée nay di néu & cdc bai trude

4.2. Chon role

Ciing giéng nhu role bdo v¢, role dong dién méi loai ¢6 dic tinh riéng. Vi
vdy, khi lya chon role khéi dong dong dien phaéi chon sao cho dic tinh cla role
phéi phii hop vé6i dac tinh coa mdy nén. '

Bing 2 gidi thi¢u cdc thong 6 co ban ciia role khai dong bdo vé do Lién
X0 cii ch& tao

Bang 2.
Nhiing thong s6 co bdn cita role khéi dong bdo vé do Lién x6 (cii) ché tgo

. . , Loai role
Cac thong sé

AXP | AXP-3|AXP-5 | PTII -1 | PTIT -1
Di¢n thé dinh mie. V 127 127 220 127 220
Dong dién dinh mite. A 3,1 2,2 1.3 2.2 [,3
Loai dong co thich hgp XM XM-3 XM-5 XM-3 XM-5
Roile khoi dong 6,1 3,1-4,8 | 2,3-3,1 4.7 2.7
Dong déng mach ticp Khéng Khong | Khong
diém. A 16n hon 16n hon | 16n hon
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Dong ngit mach (Khong 4,8 3,6 2,0 3,7 2,1
nho hon). A

Chénh léch giita dong
déng mach va dong ngét 0.3 0.3 0.3 0.3 0,15
mach (Khong nho hon). A .

Khe hé giita cdc i€
diém kh%ng aho hon, 0.8 0.8 0.3
i 12 g 8
Ap suat déng role bao
vé. gam

Thai gian ngit mach cia
ti€p diém khi nhiét do 3560 | 15-25 . 14-23 -
kh(‘)ng khi 14 200C. s _ _ 15-30 _ 14-23
Khi dong bing 6A
Khi dong bang 4A _
;‘{‘?i gift“ 3135;}‘1“-}“%}1_% 30-60 | 30-180 | 30-60 | 30-60 | 33-60
8o khong khi 13 200C.s | 25 | 15 | 13
Luc nén déng ti¢p diém.
gam

Trong thuc t&€ ¢6 thé chon role khdi dong cin cit vao dong dién lam viée va
dién 4p Iam viéc cha bléc mdy lanh.

I i:ay = ] .{e; ’ U May Um
4.3. Kiém tra role
Trong phan nguyén 1y hoat dong di trinh bay thi role khdi dong dong dién
déng m& ti€p diém nhd lyc tir trudmg chia cudn day dién tir va khdi luogng 151
sat. Vi vay, muon role 1am viéc phai dat ding chiéu cua nd.
Khi kiém tra role ta dung dic diém nay d€ xac dinh chat luong cha né. Khi
ta cam role lat di 1at lai thi 16i sat trong role sé chuyen dong theo va kem theo

tiéng déng mé tiép di€m “Léach tach”. Néu ding Om k& bing cach nhu trén, ta
c6 thé kiém tra dé dang ti€p diém cia role ¢6 dong ngat tot hay khé‘)ng
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4.4. Lap dat role

Khi lap dat role, ngoai viéc 1ap dat ddng vi tri yéu céu clia so dé lap rap,
con phai chd y dén chiéu lam viéc cua role.

Mt s6 role & vo chia né c6 dau hinh miii tén dé chi chiéu lam viéc cha role
(Nhat, Lién x0 cit) n€u khong ¢6 ddu chi chiéu 1am viée thi ta ¢é thé kiém tra
chiéu 1am viéc dua theo nguyén tic cdu tao <lia loai role nay.

Cédc budc ti€p theo: Muc dich yéu cdu ciing gidng nhu cic bude di néu &
phén trudc.

5. Uu nhudc diém cla role khéi déng kiéu dong dién

5.1. Uu diém

Don gian, 1am viéc ¢é d9 tin cay cao, déng mach kip thdi, tudi tho cao.

5.2. Nhutoe diém

Ti€p di€m déng mach cho cudn day khoi dong hay gay danh lia, chdy tiép
diém dén dén tiep xdc xdu. Khong thich hop vdi cdc loai mdy nén cé cong sudt
16n hon 3/4 Hp.

IV. LAP PAT RO LE KHOI PONG DIEN AP
1. Nhiém vu

Nhi¢m vu chinh cla role khéi dong dién dp cling giéng nhu role khéi dong
dong dién, chi khéc 1a tin hi¢u diéu khién role 12 tin hiéu dién 4p.

2. Cau tao va phan loai

Cau tao ctia role dién 4p trinh bay trén hinh 11

4

1. Cuon ddy dién viy; 2. Tdm sdt; 3. Déi
trong Io xo hodec nam cham vinh ciu;
4. Chac md tiép diém; 5. Tiép diém
déng; 6. Tiép diém tinh

Hinh 11. Nguyén tdc cdu tao cila role dién dp
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Cén cif vao c4u tao cta role dién 4p ngudi a chia role dién 4p thanh hai
loai: Loai 110 V va loai 220 V '

3. Nguyén ly hoat déng

So d6 mach dign cia role dién 4p khi lip dat véi mdy nén dugc trinh bay

trén hinh 12
| \Cuon daz 'I"ie'% diém

i
220 %;ﬂ:&fk\l
—tot U

l.

l.

Cr

Hinh 12. Nguyén 1y hoat dong ciia role dién dp
1. Cudn ddy dien tir; 2. Tiép diém

Nguyeén 1y 1am viéc nhur sau: Khi cdp dién cho dong co, do tié€p diém ciia
role thudng déng nén tu Cy vi Cy duge méc song song véi nhau, do d6 may
nén khai dong duge dé dang. Trong thoi gian mdy nén khai dong khi t6c do
chua dat duge 75% tdc d6 dinh mitc thi dién thé ciia cudn day dién tir vin con
nh¢ do dong dodn mach qua cic cuodn day clia mdy nén. Khi t6c do dat dugc
75% t0c d¢ dinh mitc, dong dién qua cdc cudn day giam, do dé dién thé cla
cuon day role tang lén va luc dién tir ciia cuon day role dit manh thing duoc
lue gifr doi trong, tam sit bi hiit s& ngat ti€p di€m khoi dong va duy tri trang
thai nay sudt thoi gian déng co lam viec.

4. Cach lap dat

Cach lap dat role khoi dong dién dp cdn chii ¥ cic diém sau day:

4.1. Chon role dién ap

Khi chon role dién 4p cédn chi y dén dien ap lam vi¢c cha role phai phi
hgp véi di¢n dp 1am viéc cla méy nén.

4.2. Cach kiém tra role dién ap

- Ding-dong hé van nang dé thang Om X1 kiém tra di¢n tr& cha cuon day
role. Do cudp day clia role 1am viéc véi tin hi¢u dién 4p, dong qua cudn day
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nho, cudn day ¢6 nhiéu vong va tiét dién nho nén di¢n tro cua cudn day tuong
doi 16n khoang > 5002,

- Diing nguén dién ¢ dién dp bang dién 4p lam viéc cua role, ndi dién cho
role lam viéc d€ kiém tra sy dong ngat ti€p diém cia role.

4.3. Lép dat role dién ap

Nhin chung role di¢n dp chi dung cho loai mdy nén sir dung déng thai
ca hai tu Cy va Cs hoidc chi dung tu Cs. Khi lap dit role dién ap ¢6 doi trong
thi phai chii § dén chiéu clia role, néu khong role s€ ludn luon & vj tri ngit
mach dién.

5. Uu nhuge diém cia role khdi dong dién ap

5.1. Uu diém

Don gian, gon nhe, 1am viéc €6 do tin cay cao, ti€p diém lam viéc véi dong
nho nén tuéi tho cao. Sir dung dugc véi cdc loai dong co cé cong suit 1én hon
3/4 Hp.

5.2. Nhuoc diém

Cuén day ciia role ludn phai c6 dién the d€ giir ti€p diém. Ngoai ra do dién
trd clia cudn day nén sé cé mot phan nang lugng dién sinh nhiét vé ich.

V. LAP DAT RO LE KHOI PONG BAN DAN

1. Nhiém vu

Nhi¢m vu cia role khdi dong ban din cling gidng nhu cic loai role khai
dong khic. Chi khéc 14 tin hi¢u di¢u khién role 12 nhiét d6 do dong dién di qua
role sinh ra. Vi vay, ngudi ta con goi role nay 1a role khoi dong kiéu day néng.

2. Cdu tao |

Nguyén tic céu tao cila role ban dan dugc trinh biy twén hinh 13,

Cau tao chinh cha role 13 mét dia dién tr& bin din. Dia di¢n 16 thay di
dién trd khi nhiét do cha né thay déi do ¢ dong dién di qua.

Cdc role bin din thudmg duge chia theo dién tré lam vigc. Phé bién hien

nay sir dung cho tu lanh gia dinh ¢ dong dién 1am viéc nho. Thudng c6 hai
loai: Loai 220 va loai 33Q (Dién tré clia role & moi trudng khong khi).
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Hinh 13. Cdu tao ctia role ban déin

1.V role; 2. Rdc cdm dién

3. Nguyén ly hoat déng

Ky hi¢u va so d6 dién cia role bin din lip dat véi mdy nén dugc trinh bay
trén hinh 14.

a) b)

AT

Ng

Hinh 14. Nguyén Iy hoat dong ciia role bdn din

[ —
TR

a. Ky hiéu cia role khdi dong ban din PTC: b. Mach dién
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Nguyén 1y lam viéc nhu sau: Khi mdéi cdp dién cho dong co mdy nén, dong
dién khdéi dong cla dong co rdt i6n. Dong dién nay qua role 1am dia dién tré phat
néng nhanh va dién tr& chia né dot bien tang len, khi dong co di dat t3c do 75%
téc dé dinh muc thi dién trd clia role rat 16n, gan nhu lam ngat mach c4p dién
cho cho cuén day khoi dong cia dong co. Lic d6 role hoan thanh mot 14n khoi
dong. Nhor ¢é quan tinh nhiét 16n, cong véi cé dong dién rdt nho di qua nén role
gil nguyén & trang théi nay trong suét qua trinh dong co may nén lam viéc.

Do dic di€m qudn tinh nhiét 16n, nén sau méi 14n khosi dong phai doi sau
3 phiit role ban din ngudi méi cé thé khai dong lai duoc.

4. Cach l3p dit

Cdch lap dat role khéi dong ban din cling theo trinh tir da trinh bay & cac
bai trén. Trong qua trinh lp dat c4n chi y cdc di€m sau day:

Chon role phai cin cif vao dong khoi dong cua dong co mdy nén, néu chon
role ¢6 dong lam viéc qud 16n so véi dong co may nén thi qud trinh khai dong
s& kéo dai. Con néu nguoe lai, sé chdy dia di¢n tr& chia role do dong dién qua
né qud 16n. Nhin chung hién nay loai role khdi dong ban din cho t lanh déu
¢6 th¢ diing chung cho nhiéu loai ti khdc nhau.

Khi kiém tra role & nhiét do binh thudng ¢6 thé diing dong hé Om ké& dé
do thong mach. Né&u do khong thong mach 14 do ti€p xic cia dia dién trg xau
hodc dia di¢n rd bi héng.

VL. LAP PAT THERMOSTAT

1. Nhiém vu

Nhiém vu clia Thermostat 1a diéu chinh khéng ché va duy tri nhiét d6 cin
thi€t trong budng lanh, ngin dong hodc nhiét do trong phong.

2. Nguyén tac lam viéc va cau tao

2.1. Nguyén tac lam viéc

Vi ti lanh gia dinh va mdy diéu hoa nhiét do, thermostat déng ngat mach
tw dong nho tin hi¢u nhiét do trong budng lanh. Khi dat nhiét do yéu cdu né
ngat mach dién cita dong co va khi nhi¢t do ting qua mitc cho phép, né déng
mach dién cho dong co mdy lanh tiép tuc lam viée,

2.2. Nguyén tdc cau tao

- G6m mot ddu cim nhiét chita moi chat dé bay hoi d¢ 14y tin hiéu nhigt
do budug lanh bién thanh tin hiéu ap sudt.
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- Hop x&p diing dé chuyén tin hieu ap sudt ra do gidn né co hoc ctia hop
X€p, vi gita hop x€p va ddu cam nhiét ¢6 6ng dan.

- Co cdu don bdy dé bieh d6 din né ciia hop x&p ra tic dong déng ngit tiép
diém mot cach dift khodt.

- C6 he théng 16 xo va vit diéu chinh dé diéu chinh nhiét do tir ch& do it
lanh nhét dén lanh nhat, :

; ,

10

- a)

—’.:3\11

b)

Hinh 15. Nguyén tic cdu ao va hoat dong ciia thermostat

A, Co cdu ldt B, Nam chdm vinh cii
1, Bdng nhiét dm; 2. Nim (Vit} di¢u chinh nhiér dg, 3. Bong coblée: 4. Lo xo: 5.
Tiép diém: 6. Déng; 7. Ngdt: 8. Cor cdn fat; 9. Cit; 10. Hop xép; 11, Ddu cam nhiét;
12, Nam chdm

2.3. Hoat déng

- Khi nhi¢t d6 budng lanh giim xudng dudi mie yéu ciu, dp sudl trong ddu
cdm nhict va trong hop x€p gidm dén mie co cau 1at bat xudng duéi ngét tiep
di¢m lam dong co ngimg chay.

- Nhi¢t d6 budng lanh din din tang ICn, dp sudt trong hop xép tang theo,
hop x€p din ddn ra. Khi nhi¢t do ting qud migc cho phép cling la hic hop xEp
ddy co cau lat len phia trén, déng mach cho dong co hoat dong tré lai.

- Bé cdc 1idp didm déng va ngat mach ditt khost, nguoi ta bo trf co cau lat
hogc nam cham vinh ciru hdit Li¢p diém.

- Khi diéu chinh nhiet do budng lanh, bing cich xoay niim diéu chinh
wr vi tri nho dén vi trf 16, thuc chit 13 didu chinh sitc cang ban ddu ciia 1o xo.
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MBJt 14n thay déi vi trf ctia nim Xoay thi nhiét do trong budng lanh cé thé thay
doi tir 50C dén 70C. C4c s6 ghi trén bang chia do (1+10) hodc cdc ky hieu khéc
khong chi ra nhiét d¢ cha budng lanh ma chi quy wéc dinh tinh dé€ chi do lanh
16n hay nho.

2.4. Phan loai

Céan ctt vao pham vi nhiét d¢ lam viéc cla thermostat ngudi ta chia thanh

- Thermostat 1am viéc & ché do diéu hoa nhiét do: +59C = +300C
- Thermostat lam viéc & ch&€ do tii lanh: -60C + -189C
- Thermostat lam viéc & ch€ do kho lanh: -180C + -400C

Can ¢t vo cudng do 1am viéc cua tiép diém thermostat: SA, 104, 154, 20A. ..

Khi ti€n hanh ldp dat cdn luu ¥ nhitng diém sau:

Céch chon thermostat n€u khong cdn khoang diéu chinh chinh xédc nhiét
d6 budng lanh s€ rdt don gian. Chi cdn chon diing loai dling cho tU lanh, mdy
diéu hoa nhiét d¢ hodc kho lanh va c¢6 dong dién phit hop véi dong dién lam
viéc cia may nén. '

2.5. Kiém tra

- Kiém tra tinh: Diing déng hé van nang dé thang Om X1 do théng mach
clia ti€p di€m thermostat. O nhiét do binh thudng cdc thermostat dung cho
mdy lanh déu déng, do vay néu do khong thong mach thi né da bi hong.

- Kiém tra dong: Lip so bo vao mdy, cho mdy 1am viéc, chinh thermostat
& vi trf nhé nhit, n€u thdy tiép diém ngit sau mot thoi gian mdy [am viéc va
dong lat sau khi may nghi mot thdi gian 13 thermostat t6t.

- Lap dat: Khi 14p dat thermostat phai nhe nhang dé tranh giy 6ng mao dan
va dau cam nhiét phai dit trong budng lanh. C6 thé dit truc ti€p hodc gidn tiép
1én thanh dan bay hoi. Trong moét s6 td lanh dé gidm chu ky lam viéc clia t
lanh dau cam nhiét thudng dugce lap trén dan bay hoi ¢6 tdm dém bing nhua
hodc Ong nhya day 1-2 mm ngin cdch véi dan lanh.

VIL LAP PAT VAN DIEN TU
1. Nhiém vu

Nhi¢m vy clta van dién tit 1a déng m& dong moi chat trong hé théng lanh
bing tin hiéu dién uir.

Van dién tir thudng duoc ky hi¢u 1a VDT, trén so d6 mach dién duoc ky
hiéu nhu trén hinh 16.
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[finh 16. Ky hiéu VOT trong so dé mach dién

2. Cau tao va phan loai
2.1. Cau tao

Céu tao cua van dién tir duoc trinh bay trén hinh 17

Hinh 17. Céu tao cita van dién twr

{Than van; 2. Kim van; 3. Léi sdt; 4. Cugn ddy dién tir; 5. Lo xo nén; 6. Ddy noi dién
2.2. Phan loai

Can cit vao luu hugng dong méi chat qua van (Phli hgp véi nang sudt lanh
cla may) ngudi ta-chia van dién tir thanh cdc loai khic nhau. Vi du: Loai
9.000Btu/h, loai 12.000 Btu/h, Loai 18.000 Btu/h ... Mai loai van nay dung
cho mét may ¢6 nang suat lanh trong duong.
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Can cit vao dién dp 1am viéc cla van chia thanh loai 12V, 24V, 36V, 110V,
220V,

3. Nguyén Iy hoat dong

Khi ¢6 dong dien chay qua, cudn day dién tir sinh ra tir truong hit 154 sdt,
thing Iuc 10 xo, kéo theo kim van di len mo cho dong méi chat di qua. Khi
ngat dién, nhd sirc ddy cha Id xo va trong luwong cla 16 sit, kim van roj Xudng
dong chit khong cho dong méi chat di qua.

4. Cach 13p dit

Thit v cdc bude tién hanh cling nhu cdch ldp dat céc thist bi dién di neu
& trén. Khi lép dit can luu ¥ nhimng diém sau day;

4.1. Céach chon van

Khi chon van di¢n tir dé I4p cho mdy, can phdi chon ding ching loai dé
cung cap dua lugng moi chat cho mdy. Theo kinh nghieém, sau khi da chon duoc
dién 4p 1am viéc cha van phi hop véi mdy, ta do dudng kinh trong cta cilra van
va do dudng kinh trong clia dudng 6ng din moi chat lanh déu bing nhau 13 van
da chon ¢6 thé diing cho mdy duge. Khéng nén chon van qud nhod sé& [am luu
lugng nhé giam nang sudt clia mdy. Nguge lai n€u chon van 16n qud s& kho
khan cho 1dp dat va 16n kém kinh phi.

4.2. Cach kiém tra van

néu bang 0 1a van bj chap hoéc bing co thi van bj dut. Ngoai ra con phai dung
Mégom k& dé kiém tra cich dién ciia cudn day dién tir ddm bdo Ry > 20M.

Ding Om ké kiém tra dién tr& cla cudn day dién tir, dién tro phai khac 0,

khi van dong.

4.3. Lap dat van

Can luu ¥ van phaj duge lap sao cho cuon day dién tir quay 1én phia trén
va vuong géc véi duding ong

5. Gidi thiéu mét s6 td lanh dung van dién tir

- Hirh v& 18 s& gi6i thieu so do h¢ thong lanh clia ti lanh haj buong, hai
nhi¢t do cia Hing “Ariston” (Italia).
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Hinh 18. S0 do ni lanh ciia Hing ARISTON

i May nén; 2. Dan ngung; 3. Dan bay hoi bucng lanh; 5. Dan bay hoi budng déng;
6. Ong mao chinh; 7. Ong mao phy; 8. Phin sdy loc; 9. Van dién tir; 10. Bdu gom ldng;
. Doan ong sudi dm cia

ot

Trong so d6 ¢é moét van dién tir dac biét (9). Sau clta thodt 6ng mao chinh
(6), dudng ong chia lam hai nga, mot ngd n6i véi dan bay hoi budng lanh bing
ong cé duong kinh trong 4 mm ¢6 1dp van dién tir (9), mot ngd néi tat vao giira
hai dan bay hoi bang 6ng mao phu (7) c6 dudng kinh khong vuot qua 1,5 mm.
Do chénh léch vé tdn that 4p suat gita hai dudng Sng nén khi md van dién ti,
toan b moéi chit 16ng sé& di qua van dién tir vao dan bay hoi budng lanh réi sau
d6 mdi di vao dan bay hdi cia budng déng. Khi nhiét do cta budng lanh dat
yéu cau, thermostat cda budng lanh ngit mach, van dién tir déng lai, khi do
moi chat 1ong di qua éng mao chinh (6) vao 6ng mao phu (7) dé tric tiép vao
budng dong (5).

Nhugc diém co ban cla so dé ndy 13 van dién tir lap trén dudng ong cé dp
sudt thap va nhi¢t d¢ thap nén nhiét do cudn day thai ra s&€ 1am gidm nang sudt
lanh cua mdy nén va dién nang tiéu thu s& ién 1én.

- Hinh vé& 19 1a so d6 loai ¢6 s&r dung mot van dién tir 3 nga cta Hang BOSCH
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Hinh 19. So do ni lanh sit dung mét van dién tir 3 ngd ciia Hang BOSCH

{.Mdy nén; 2. Dan ngung; 3. Dan bay hai buéng lanh; 4. Ong bay long;
5. Dan bay hoi budng déng, 6. Ong mao chinh; 7. Ong mao phu;
8. Phin say loc; 9. Van dién ux;

Mot nga van dién tir n6i v6i éng mao chinh vao dan bay hoi budng lanh.
Mot nga néi v6i 6ng mao phuy vao dan bay hoi buéng dong, nga con lai néi véi
phin sdy loc cudi dan ngung. Khi budng lanh chua da nhiét d6 yéu cdu, van
di¢n tr déng 6ng mao phu, méi chat long 1&r dan ngung qua van dién tir vio
ong mao chinh vao dan bay hot budng lanh, qua din bay hoi budng dong réi
trd vé mdy nén. Khi nhiét d6 budng lanh dat yéu cdu, thermostat diéu khién
van dién tir dong 6ng mao chinh va m& 6ng mao phu cho mai chat long di qua
ong mao phu di tryc ti€p vio dan bay hoi budng dong. So dé nay gidi quyét
duge nhuge diém ciia so d6 trén (18) do nhiét ciia van dién ti¥ sinh ra s& dugc
thai vio moi trudng bén ngoai nén khong 1am tang dién nang tiéu thu nhu vdi
so d6 18,

Hinh 20 1a s d6 tl lanh “MINSK - 126> ¢6 hai dan bay hoi mic néi 1iép
nhau nhung dan bay hoi buéng dong trude va dan bay hoi budng lanh sau. Van
dién tr 3 nga cling dugc lap phia ap sufit cao, nhung céch bé tri 6ng mao phu
(7) khd dac biét.
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Dan ngung duoc chia lam hai phén: Phdn ngung tu (2) va bdy long (4).
Pudng 6ng mao phy néi tir cudi phdn ngung tu dé€n mot ngd cla van dién tir.
Ngudi ta b trf van dién tix sao cho khi ¢4 hai budng déu hoat dong thi Sng mao
phu déng, moi chat 16ng di qua dan ngung vao biy long, phin say loc, van dién
tir vi viio 6ng mao chinh dé vao dan bay hoi (5). Khi nhi¢t d¢ budng lanh dat
yéu cdu, thermostat tic dong cho van dién tir déng dudmg ndi véi phin sdy loc
(8) va md dudng 6ng mao phy (7). Mot phan moi chét long bi giit lai & doan
ong biy 1ong (4), mot phan méi chat long di tir dan ngung (2) qua dng mao
phu (7) qua van dién tix (9) vao 6ng mao chinh (6) dé viio dan bay hoi (5). Do
lurong moi chét cdn it nén chi di s61 & dan dong (5), khi vao tGi dan lanh (3)
ching da bi¢n thinh hoi, khong 1am anh hudng dén nhiét d6 clia budng lanh.

 p—
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Hinh 20. So dé cua i lanh MINSK

1. Mdy nén; 2. Dan ngung, 3. Dan bay hot buong lanh; 4. Bay Iong; 5. Dan bay hoi
buong dong. 6. Oug mao chinh; 7. Ong mao phu; 8. Phin sdy loc; 9. Van dién n;
10. Bdu gom long;

Uu diém ciia so d6 ndy 12 rdt don gidn. Khi so sdnh cic chi tiéu k§ thuat
véi céc so dd khic né ¢é nhidu wu diém dic biét hon nhiéu. Néu ciing mét
dung tich thi tiéu t6n dién ning cua “MINSK -126” giam khoang 15%, nang
sudt lanh dong thuc phdm cao hon trén 2 ldn so véi so do hinh 18.



VHIL LAP PAT RO LE THOI GIAN

1. Nhiém vu

Nhiém vu ctia role thoi gian 1 déng ngat mach dién theo chu ky thai gian.

Role thdi gian thudng duge lap trong céc th lanh tu dong xa d4 theo chu
k¥ thoi gian

2. C3u tao va phan loai

2.1. Cau tao

Cau tao cha role thoi gian c6 nguyén tic giong nhau. Hinh 21 trinh bay
cdu tao mot role thdi gian ITPBO cta Lién x6 cii:

Hinh 21. Cdu tao cita role thoi gian

1. Chét néi day dién; 2. Cdn cong tic; 3. Thanh gat; 4. Mdr 567 5. Ndp; 6. Niim chinh
thoi gian; 7,10, Banh rang; 8. Nim chinh cong tic: 1. Than role; 12. Dong co dién nho

Day 12 hinh v& cfu tao cia role thoi gian dung dé tdch bang (role thoi gian
TIPBO cila Lién x6 cii ché tao). Role gém cdc bo phan chinh la déng co di¢n
nhd 12 lip chung véi hop gidm t6c, banh rang 10 lap trén truc ctia hop giam
tSc, mat s& (4), thanh gat hinh quat (3), nim chinh thdi gian (6) can cong tac
(2) va niim chinh cong tic (8). Hoat dong cua role nay nhu sau: Bong co 12
quay, qua hop giam t&c 1én banh rang 10 quay mdi vong trong 24 h lam cho
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banh ring 7 ciing quay theo nhung véi téc d6 cham hon (Tuy thudc vio ti s6
truyén), d6ng thdi ca bénh rang 7 ¢6 mit s& 4 va thanh gat 3 quay theo thoi
gian dugc 4n dinh 13 céc s6 nam trong khung cho gat 3. Khi nio thanh gat 3
cham can cong tic 2 thi mach dién dugc néi thong véi cic bo phan can diéu
khién theo chuong trinh.

2.2. Phan loai

Cén cif vao dién 4p Iam viéc cta role thdi gian nguot ta chia thanh céc loai
110V va 220V,

Can ¢ vao cuong do 1am viéc cha tiép diém role nguoi ta chia thinh cic
loai 5A, 10A, 15A, 20A.

3. Nguyén Iy hoat dong

Trén hinh 22 13 so d6 dién ciia role thaj gian

O/:

Hinh 22. Nguyén Iy hoat déng cua role tho gian

- Khi cdp dién cho may lanh, role thdi gian cling c6 dién, dong co dien 1
pha ki€u vong chap (1) 1am vige qua co cdu truyén dong (2) (Thudng 1a binh
rang), banh cam 3 quay. Binh thuong tiép diém (5) va (4) déng, khi co cdu cam
chuyén dong t6i s& 1am tiép diém (4) va (5) mé va dong ti€p di€m (5) sang (6).

- Trén méi role thdi gian déu cé nim chinh the; gian, cho phép dat thi
gtan déng mé tiép diém theo ¢ mudn.
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4. Cach [&p dat

Thit ty cde bude 1iéh hanh cling nhu cdch 1ap dat céc thidt bi di¢n dd néu
o trén. Khi 1ap dit ¢dn Iuvu § nhiing diém sau day:

4.1. Céch chon role

Role chon phai phit hop véi di¢n 4p va dong lam vi¢e cta mdy, néu dicn
ap cla role chon nho s& chdy dong co dién cia role, néu dong lam viéc cna
role nho hon dong 1am viée chia mdy thi 1i€p diém ciia role s& bi chdy. Nguoc
lai, n€u chon di¢n 4p 1am viéce cda role 1én né sé khong hoat dong duge.

4.2. Cach kiém tra role

- Dung Om k¢ do dién tr¢ cua cudn day role, néu R = 0 cudn day chap va
néu R = co thi cudn day dit.

- Dung Mégom ke do cdch di¢n ctia cudn day véi v role d€ Ry, > 2MQ.

- Dung tay xoay nam diéu chinh th¥i gian, sao cho céc tiép difm ciia rolc
déng ngat, kGt hop do thong mach céc cap 1iép diém dé xac dinh xem céc ticp
diém ¢6 ti€p xvc 16t hay khong.

4.3. Phoi day

Cén luu y cdce cue cua role. Role thoi gian thudng c6 4 cue, 2 cue cap
ngudn cho role trong d6 ¢6 1 cuc chung va 2 cyc cap tin hi¢u di diéu khién
thiét bi.



Chuong 2

LAP DAT VA VAN HANH TU LANH

L. CAU TAO VA PHAN LOAI TU LANH
1. Cau tao

T4 lanh bao giey clng gom hai phén chinh 13 h¢ théng may lanh vi vo cich
nhi¢t. Hai phan nay duge 1ap ghép véi nhau sao cho gon gang, ti¢n 1gi nhat c4
v¢ maét ché tao, bao bi, déng géi, van chuyén, van hanh, str dung vi my quan.
Cic loai 1 treo tuong thuong dat may phia trén (0, ¢é loai ¢6 ngin riéng dé
dat mdy. nhung thudng gap nhat 13 loai ti ¢6 may dat phia sau, bén dudi cira
ti, dan ngung ty diit phia sau tu.

Hinh 23 gigi thiéu cau tao cta 14 lanh gia dinh. Cich nhiét gém: Vo
cdch nhi¢t bing Polyurethan hodc Polystyrol, vo ngodi bing ton son mau (ring
hodc séng, bén trong la khung bang nhya. Trong th ¢6 b6 trf cac gid dé thuc
phdm. Cira t cling dugc cich nhiét, Phia trong ¢ bg i cic gid de chai lo,
tritng, bo . ..

Céc t4 lanh dung tich nhg dusi 100 lit thudng ¢6 dan lanh dat & mot gec
trén cua tit. Cde td lanh 16n c6 dung tich trén 100 1it thudng chia thianh nhiéy
ngan. Ngan trén ciing la ngin dong cé nhiét do dugi 0OC diing dé€ bao quan c4c
thue pham lanh dong hodc 1am nuée d4 cuc. Ngan gitta ¢6 nhiét dé tiy 00C dén
59C d€ bdo quan lanh va ngan dugi cung c6 nhiét do 109C diing d¢ bdo quan
rau, co, qui. Ngan nay thudng chi ngin céch véi ngan giita bing kinh.
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Hinh 23. Cdt 1go cita ti lanh CAPATOR Lién X0
1.Vo ui; 2. Phia trong ui; 3. Cita; 4. Tdm cita; 5. Gid dimg chi lp; 6. Pém cita: 7. Tam
dad; 8. Gid xép trimg, 9. Tam cita ngan bo; 10. Tdwn chdn: 1. Tam
13.Vir; 4. Tdm cita dan bay hoi: 15. Khay himg nucce; 16, Gié dé thite pham; 17, Ngan
ding hoa qud: 18. Hop dde day dien; 19. Rote khii dong bdo vé; 20. Pong co mdy nén
(Bléc); 21. Khay Iuing nucde; 22. Dan ngung; 23. Thanh giiz: 24. Khung néc ui; 25. Ciy
ngdn; 27. Nim vin thermostat: 28. Niir phd bdng (Chi c6 & cde ti 6 bg phdn phd bang)

op dén; 12 Pen:

H¢ théng mdy lanh cda ti lanh gia dinh kiéu nén hoi cé nguyén 1y hoat
dong nhu & hinh 24a. Cic thanh phan chit yéu gém bléc kin (Mdy nén va dong
phin say loc, 6ng mao va dan bay hoi. Mo6i chat lanh thudng
a tudn hoan trong h¢ théng.

o), dan ngung tuy,
la R12 hoac R134

Phia 4p cao Phia 4p thap
Din ngung Potx ! Pot,

Hinh 24a. Nguyén Iy hogt dong cia tii lanh



Trong dan bay hoi, moi chat 1ong soi & p sust thap tir 0 - 1 at (Ap sust
dv) va nhiét do thap (Tir -299C dén -130C) @€ thu nhiét caa moi trudng cdn lam
lanh, sau d6 dwge may nén hit vé vi nén len ap sudt cao, ddy vao dan ngung
tu. Tuy theo nhiét d6 moi trudng 4p suat ngung ty cé the tir 7 dén 11 at, tvong
tng nhiét do ngung tu tir 330C dén 500C. Nhiét d6 ngung tu thudng Ién hon
nhi¢t d6 khong khi bén ngoai tir 150C dén 170C trong di€u kién dan ngung
khong c6 quar gi6.

G dan ngung, moi chat thai nhiét cho khong khi 1am mat va ngung tu lai,
sau d6 di qua 6ng mao dé trd lai dan bay hoi, thyc hién vong tudn hoan ki,

Vi 6ng mao din ¢6 tit dién nhd va chiéu dij I6n nén noé ¢6 kha nang tao
ra va duy tri sy chénh dp sudt cin thiet giita dan ngung ty va dan bay hoi, giong
nhir van tiet luu. Lugng moi chat di qua 6ng mao ciing phi hop véi nang sudt
hiit cha mdy nén.

Dé tang hiéu qua nhiét cia mdy lanh ngudi ta diing hoi moéi chdt lanh trudc
khi vé mdy nén 1am mat 1ong trude khi vao dan bay hoi bang cdch han ghép
6ng mao vio st vich 6ng hdt, hoac dng mao di trong Gng hiit.

Phin say loc bo trf sau dan ngung c6 nhiém vy giif lai toan bo hoi nude va
bui ban trong mai chat, trdnh 1am tic 4m v tic 6ng mao dan. Mét trong nhitng
dac di€m clia moi chat Fréon 1a khong hoa tan nude, boi vay chi mot lugng am
rdt nho (Vai chuc miligam) ciing ¢6 thé gay ra tic dm trong hé théng lanh. Téc
am 1 hién tuong déng bang & clra thodt Sitg mao 1am tac mot phin hodc todn bo
ti€t dién 6ng, 1am gidn doan vong tudn hoan cla moéi chat lanh, 1am t4 mat lanh.

Trong h¢ thong lanh ciia th lanh gia dinh, mdy nén diing dé duy tri s tudn
hoan clia moi chat lanh, 6ng mao dé tao sy chénh léch 4p suat giita dan ngung
tu va dan bay hoi. Khi lam viec, trong hé théng ¢6 hai viing dp sudt 15 rét. Ong
day, dan ngung tu va phin say loc ¢6 dp sudt cao (Ap suat ngung ty). Dan bay
hai, 6ng hiit, trong bléc téi clapé hit c6 4p suat thap (Ap sudt bay hot). Khi
ngimg mdy, 4p suat hai bén dan trd nén cin bang nhd 6ng mao, sau dé tang
lén chit it do nhiét do dan bay hoi tang lén.

Moi chat lanh 12 R12, th van hanh & nhiét d6 méi trudng 230C ¢6 nhiét do
ngung tu vao khoang 310C, 4p su4t ngung tu cudi chu k¥ lam viéc dat 6,6 at,
ap sudl bay hoi khodng 0,4 at (Ap sudt du). Khi ngimg chay, sau khoang 4 phiit
dp sudt can bang khoang 1,5 at (Ap sudt dir). Khi ti hoat dong trd lai 4p suat
dan ngung tang 1én va & dan bay hoi gidm xuéng gidng chu k¥ trudce ds.
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5 phiit, do d6 chi nen chay lai t0 sau khi dimg khodng 5 phit.

Cdc thiét bi bao Ve tr dong dién dp cao va thép cho tit lanh cling dam bao
SU tré nay, nhat 13 trong trudng hop mat dién xong lai ¢6 ngay. Néu khong c6
thé gay hu héng cho blsc v role vi dong co khong khi dong duge.

L.1. Bléc (M4y nén va dong cu dién)

Bléc hay 13 mdy nén: Mdy nén c6 nhiem vu hdt hot sinh ra & dan bay hoi -
dé nén lén 4p sust cao v ddy vao dan ngung tu. My nén do d6 phaj c6 nang
suat phlt hop véi tai nhi¢t clha dan bay hoi va ngung tu. Do yéu cau tien nghi,
mdy nén phai ¢é tugd; tho va do tin cay cao, khong rung, khong 6n,

Mdy nén thudng duge bs tri phia trén, dong co ben dudi, oy cau truyén
dong 1a truc khuyu, tay bién. May nén c6 mot xylanh dudng kinh tir 20,8mm
dén 25,.4mm, hanh trinh pittong tir 9,2mm dén 14.9mm, vong quay dat 16i
2950v/ph khi nguén dién ¢4 tdn s6 50Hz.

Cong sudt dong co dinh mitc tir 1720Hp dén 1/5Hp, khoi Iwgng tir 7,3kg
dén 8,9kg. Moi chat lanh thuong 1a R12 hodc R134a, cong sudt lanh nr
120W dén 250W cho che d9 nhigt do soi thdp va 450W dén 900w cho nhiét
do s6i cao.

Toan bo miy nén va dong co thudng dugc bs tf treo trén 4 16 xo chong
rung dé khi khdi dong va dung khong truyén ra ngoai vé 1o, Hoi hit vé 1t dan
bay hoi di vao vo 1am mat dong co sau d¢ dirge hiit vé xylanh, nén Jeq &p suét
cao, ddy vao 6ng ddy dé di ra khoi vo mdy.

Do mdy nén lam viéc theo dang rung dong, dé gidm tiéng 6n, trén duong

ranh xoan vao cic § ds, tay bién, chét pittong rdi chdy tran ra ngoai vao bé
mat xylanh, boi tron tat ca cdc ba mat ma sat.
Trén hinh 24b gidi thiew ciy tao cta blgc ky hieu PW cia Hang DANF-

FOSS (Dan Mach). Mdy nén cé mot Xylanh, réto (8) duoc lap trén than may
(9) bang bu long.
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Hinh 24b. Mdy nén PW ciia Hdng DANFFOSS (Dan Mach)

1. Kep néi dién; 2. Tiép diém di¢n; 3. Xvlanh, 4. Duing ong néi; 5. Ve mdy; 6. Lo xo
chong rung; 7. Dudng éng ddy; 8. Stato; 9. Thén mdy nén

Ong néi tir budng tiéu 4m ra dau ddy cé nhiéu vong xoan dé chéng rung.

May nén khong sit dung truc khuyu ma 14 truc léch tam tay quay thanh
truyén. Trén dau tay quay c6 bs tri con trwgt dam béao cho pittong chi chuyén
dong tinh tién vio va ra. Mot s6 mdy nén cé thay ddi vé két cau va dong co.
Vidu: C6 6ng xodn dé lam mat dau vi cii ti€n v tuan hoan ddu 1am cho qu4
trinh thii nhiét ra v 6t hon. C6 loai b6 trf role bao vé ngay trén cuon day cua
dong co.

Moéi chét thudng diing 1a R12va R134a, nhi¢t do s6i tir -5°C dén -250C,
nhiét d6 ngung tu cho phép t6i 550C.

1.2. Cac thiét bi trao doi nhiét

- Dan ngung: Dan ngung cia ta lanh gia dinh hau hét 12 dan tinh (Khong
khif d6i luu tu phién). Tuy nhién & nhimng ti [6n cling c6 loai dan quat (Khong
khi d6i hru cudng bic). Phin 16n th lanh gia dinh ¢6 dan theo kidu Ong xoén
nam ngang hoic thang ding, ché tao bang soi thép ¢ 1,2 = ¢ 2 mm han dinh
Ién 6ng thép. Khong khi dai hueu tu nhién di tr dudi 1én trén, con moi chat di
tir trén xudng dudi hodc tir rai sang phai. Céc loai th CAPATOB d&i méi
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thudng cé dan ngung 1 dang éng xoin thing ditng. So véi dan dng xodn nam
ngang thi dang 6ng xoan thang diing c6 wu diém 12 ddu ra clia moi chat 16ng
¢ xa ddu blsc nén khéng bi nhiét thai & blée lam néng lén.

Ngay nay, cdc dan ngung clia tii lanh hong con dat riéng & sau th nita ma
bé tri gidu vao cd 3 mat ¢ (M4t sau va hai mait bén). Khi to hoat dong ta s&
thdy toan bd vo ngoai th, noi ¢é bé tri dan ngung ndng lén, nhiét dugc thai truc
ti€p vao khong khi. Dan ngung kiéu nay dugc bao vé 6t hon, khong bi hu héng
do van chuyén. Tuy nhién, cdn phai bdo quén that 16t vi néu héng hdéc, rd ri thi
rdt khé stra chira.

Cdc loai dan ngung lién c6 va khong dap khe gi6 it thong dung hon. Céc
ong xoan c6 thé duge lam bing thép hoic déng, cic tAm lién 1am cdnh ¢ thé
bing thép hodc nhom. Két cdu kidu niy yéu ciu c6 sy ti€p xic 16t gifta 6ng va
tdm. Ta ZIL con sit dung loai dan ngung tAm nhom. Ching dugce gia cong tir
hal tdim nhom can dinh vio nhau ¢6é bo trf ranh cho méi chat ngung tu va khe
gi6 dé€ doi luu khong khi 16t hon. Dan ngung khong khi cudng bic it duoce skt
dung trong td lanh gia dinh ma phan nhiéu dwoc st dung trong cdc (4 lanh,
qudy lanh thuong nghiép, mdy diéu hod khong khi... Dan ngung khong khi
cudng bitc s€ duge gidi thiéu trong phdn mdy lanh thuong nghi¢p va mdy diéu
hod khong khi.

- Dan bay hoi: Dan bay hoi cta ti lanh dugc chia lam hai loai chinh la dan
bay hoi doi luu khong khi tu nhién (Dan tinh) vi dan bay hoi d61 luu khong
khi cudng bitc (Dan quat).

Dan finh dai bé phan 12 dan nhom kidu tam cé kénh (Ranh) cho moi chat
long s6i bén trong. Dan tdém nhom gdém hai tam dugc ché tao nhur sau: Nhom
tdm duoc lam sach bé mat mot cich cdn than va trén mot tam ngudi ta ding
thuéc v& hinh céc rdnh moi chét theo yéu cdu, miu vé chong duoc sy khuéch
tan vio nhau ctia nhom khi cin. Sau khi hoin thanh, hai tim nhom nay duge
chong 1én nhau va cho vao mdy can. Do ¢ ap sudt cdn rdt 16n, hai tim nhom
dinh lién lai trir cdc rdnh da v& bing thudc. Sau dé, ngudi ta dat cdc tam nhéom
da cdn vao khuon, bom chat 16ng cé 4p suét 16n (Tix 80 at d&n 100 at) vao rinh,
ranh s&€ ma ra, ¢6 hinh déng va chiéu cao nhu yéu cau. Két thic, din dugc lam
sach, udn thanh hop cho phit hop vé6i ngan dong, ndi cdc ong va phi 16p bao vé.

Dan nhom kiéu tdm cé vu diém rat 16n l1a ré tién, 16n it vat liéu, cic ranh
moi chat ¢6 thé thiét ke tod nhanh 16n ddn theo thé tich khi sinh ra tir ddu dan
dén cudi dan. Cong nghé sdn xuat phi hop cho ché tao hang loat, dé dang ny
dong hod day chuyén sdn xuét.
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Dan bay hoi tdm nhoém c6 hé s6 truyén nhiét 16n nén gon nhe, bé tri vao
ti d¢ dang. Nhung dan nhém ciing o6 nhuge di€m 12 dé han gi, d& bi an mon
dién hod, dac biét d6i véi méi néi dong nhom véi 6ng mao din va ong hiit vé
mdy nén. Do d6 cdn ¢4 bién phap chéng han gi khong d€ hod chat hoac thuc
phdm min trén dan. Cin bao v¢ moi han déng nhom khé rdo dé€ tranh dn mon
dién ho4, phd huy phdn nhom cta méi ham. Dé bao vé€ va chdng am cho dau
mdi han cdn boc cdn than nhicu 16p nyléng mong hoac tdim nhua quanh méi
nol. Nhém cdn bi Metanol 4n mon nén khong dugc dung Metanol dé chéng
tdc 4m.

Ngoai dan bay hoi tdm nhom ngui ta con sir dung dan bay hoi bing thép
khong gi. Cong nghé ché tao khéc hén, hai t4m thép khong gi duge dap rinh
phu hop sau dé dart 1én nhau va han vién 4 mép xung quanh, chi chira hai ddu
cho dudng vao ra. Giita hai ranh c6 thé han dinh hai tam lai v&i nhau, sau d6
udn thanh hop theo yéu céu cu thé cia .

O cic loai tii lanh hién dai, cdc dan lanh déu duoge boc mot 16p phu bao vé
bén ngoai nén ta khong nhin duge dudng di cia moi chat.

Cac th lanh dung quat gié thi dan bay hdi 1a loai ng xoén ché tao bang
dong hodc nhom, canh bing nhém, b trf st vach cich nhiét phia sau, dudi
quat dan lanh. Ngan dong khi dé chi 1a mot g1d hodc hop két civ bang nhua
dung thuc phdm, ¢6 b6 trf cdc kénh gi6 dé quat thdi 2i6 lanh vao.

1.3. Thiét bi tiét luu (6ng mao)

6ng mao con goi la ng mao din hoac ong capile lam nhi¢m vy tiét luu,

Nhi¢rn vu va yéu cdu d6i véi 6ng mao: Ha ap suat cla mot chdt long & dp
sudt ngung ty tir dan ngung tu xudng ap sudt thdp & dan bay hoi tuong ing véi
nhi¢t d6 séi cin thi€t. Cung cdp va diéu chinh di lugng moi chat 16ng cho dan
bay hoi pha hop tai nhiét cha dan. Duy tri 4p suat bay hoi én dinh va su chénh
1éch dp suat gifra dan bay hoi va ngung tu.

Bo phén ti€t lun ndm gita dan bay hoi va dan ngumg tu, theo chiéu moi
chit duge bé tri nhu sau: Dan ngung, phin sdy, phin loc, van dién twr, thiét bi
tiét luu, dan bay hoi.

Trong h¢ thong lanh, thiét bi ti&t luu cé thé dat trong hodc ngoai phong
lanh. N€u dat ngoai s& thuan 1oi hon cho cong vigéc bao dudng, sira chita.

Phén loai thi€t b tiét luu: C6 ba loai chinh thudng dugc sir dung:

Van ti€t lvu diéu chinh bang tay.

43



Van tiét luu tu dong nhé su qua nhi¢t hoi hit vé mdy nén, goi tat 1 van
ti€t vu nhiét, thuong dugc st dung trong céc hé thong lanh trung binh va 16n.
Van tiét luu nhiét con sir dung cho ca céc hé théng lanh nhé nhv ti lanh thuong
nghi€p va may diéu hoa nhiét do.

6ng mao cdn goi 14 6ng mao din hodc ong capile Ia dang thigt bi tiét
lru ¢& dinh. Td lanh gia dinh hdu nhrr chi si dung 6ng mao, dng mao cling
dugc sit dung trong mdy hiit 4m vi mdy di€u hoa nhiét do ¢ nho,

1.4. Phin say loc

Phin s&y 13 mot Gng hinh tru vo bang déng duoc bop hai dau beén trong
chita cdc chat hdt 4m nhu Stlicagel hodc Zeolit dé hit hét hoj 4m (Hoi nudc)
con sot lai trong vong tuin hoin moi chat lanh.

Do R12 khong hoa tan nude, nén chi can khodng 15 mg nuwéc trong hé
théng cling dit gay tic 4m cho t lanh. Luwgng nuéc d6 di theo méi chat dén
clra thodt cita 6ng mao vio dan bay hoi, bi giam nhiét do dot ngét, dong bang
din lai va bit kin cira thodt ciia ong mao, khéng cho moi chat vio dan bay hoi.
Dan bay hoi s& bi mat lanh.

Phin loc ding d€ loc mot cin ban co hoc ra khoj vong tuan hoan ciia maoi
chdt nhu cit, bin, xi, viy han, mat sit, ri kim loai trdnh cho 6ng mao khoi bi
tic va mdy nén khong bi cdc can bdn lot vio bam lén cdc ba mat chuyén dong
ti€p xiic gay ma st din i hong hée va truc trac.

Trong 4 lanh gia dinh, phin sdy v phin loc dugc ket hop lam mot va goi
1a phin sdy loc.

Bau phia trén ctia phin dugc n6i thong véi dan ngung {u va phia duéi nai
v8i 6ng mao. Phia dudi 16p hat hit 4m 13 luGi dong dé ngan cdc cian ban tinh,
ngodi ra con dé dé phong cdc hat hiit 4m toi ra lot vao 1am tdc 6ng mao.

2. Phan loai

D€ phan loai td lanh, ¢6 nhidy quan di€ém khdc nhau. Sau day chiing t6i xin
trinh bay mor sg phuong phdp phan loai ti lanh tuong dsi phé bién trén thi
tredng hién nay.

2.1. Can cir vao nhiét d6 buéng két dong (Ngan lam d4) ti lanh dugc
chia thanh

- Th lanh 1 sao (*); Nhi¢t d6 budng ket dong khodng ~ 60C

- Tu lanh 2 sao (*#); Nhigt d6 budng két dong khoang — 120C

- Tl lanh 3 sao (##*), Nhiét d6 budng két dong kKhoang — 180C



2.2. Can ci vao két ciu ctia v 2 lanh duoe chia thanh

- T 1 budng: Ngan ket dong va ngin bio quan dat chung trong mot vo,
€0 mot canh cia.

- Tt 2 budng: Ngan két dong va ngin bao quan dat rieng, méi ngin mat
¢6 mot cénh cira doc lap.

- T 3 buéng: Ngan két dong, ngin bao quéan vi ngin dém riéng mdi ngan
€6 mot cinh cira doc lap. .

2.3. Can cit vao phuong phap trao doi nhiét cia thiét bi bay hoi duge
chia thanh:

- Tii 1am lanh trye tiép: Khong khi trong budng lanh trao dd; nhiét ddi luu
v nhién.

- Ta lam lanh gi4n Li€p (Con goi 1a qual gio): Khong khi trong budng
lanh trao déi nhiét déi L cubng bic bing quat.

2.4. Can cit vao cich bo tri cae dan trao déi nhiét duge chia thanh

Tt lanh hé: Céc dan trao déj nhiét dat hé.

Tu lanh kin: Céc dan trao déj nhiét dat kin trong vo 1,

2.5. Can o vao cach dat Blic duoc chia thanh

Tt lanh blsc ding: Bldc cia ti) loai nay dit ddng, mdy nén duoc can bang
trong (Nhat, My, Han quéc ch

Ta lanh bléc nim: Bléc cia tu loai nay dit nam, may nén duoc can bang
ngoai (Zil, Capatob ciia [ ién X& ci).

2.6. Can cit vao dién 4p lam viéc durge chia thanh

Tt lanh 100 V, 200V (Con goi 13 it noi dia)

Ta lanh 110V, 220 v (Con goi Ia t xust khiu)

Chit y: Cdch phan logi nay chi ding dé phan logi i Nhar do ¢ Nhdr sir
dung dién dap 100V, 200V v idn s6'60H:z)

IL LAP PAT CAC THIET BI CUA TU) LANH

O trén da trinh bay ddy du ciu tao cia lanh. Véan dé dat ra 13 lam the
nao dé€ 1dp dat cdc trang thict bi cha tu lanh, dam bao ding cdc yeu cdu ky
thuat, it xay ra céc hu hong trong qué trinh tién hanh thdo 14p thiét bi. Trong -
phin nay xin duge gisi thiéu mét s6 phuong phép 1dp dat thiét bi chinh cia
tu lanh,
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1. Lap dat bisc

1.1. Théo bléc ra khdi ti lanh

- Cat dién ra khéi 14 lanh, ding tuéc no vit thao nep giit hoac 6¢ dinh vi
d¢ thdo nip hop dau day clia may nén.

- Tim hi€u k§ va v& lai cach dau day cua bloc.

- Cin than thdo cic ddu day dé sau dau lai vao may mdi

- V¢ sinh toan bo may nén va xung quanh may nén, d€ khi cit may cic bui
ban khong roi vio trong dudng 6ng.

- Xa Fréon trong may bang cdch cit ddu nap cia mdy hodc diing van trich
dé thu héi ga.

- Xdc dinh chiéu daji cdn thiét ciia ong hit va 6ng ddy can thiet phai giit laji
d¢ néi vi may nén méi. Danh ddu Vi tri it trén 6ng ddy va dng hat.

- Lam sach bé mat ngoai ciia ong tai ché dinh cit.

- Cét 6ng bing dao cit Ong chuyén ding. Né&u vi tri khé c6 thé diing giiia
hodc cua sdt nhing phai chii y khong d€ mat roi vio trong Ong,.

- Thdo cdc buléng dinh vi dé nhac mAay nén ra.

- D6 ddu cla mdy nén hong ra dé xédc dinh loai hu hong, néu day quan
dong co bi chdy va trong déu ¢6 axit thi trude khi lap mdy nén méi phai khir
axit trong hé thong. Phuong phdp khir duge tign hanh nhir sau: The; sach hg
théng, khir 4m. Lip méy nén ¢é phin loc & diu hit vao, hit chan khong, nap
ga cho h¢ théng lam viee véi phin loc ndy trong 12 h + 24 h. Xa het ga, cit
phin loc ddu hdt, thay phin say loc méi, han nsi hé thong, thir kin, hit chan
khong va hoan chinh may.

1.2. Lap may nén méi vao ti lanh

Trude khi thay may nén méi cip phai kiem tra laj cdc thong s6 ctia mdy
nén dé tranh céc hu hong c6 thé xay ra trong qua trinh van chuyén.

Kiém tra cic thong s6 vé day quan déng co mdy nén. Ding Omké do dién
tro day quan R = Ry + Ry va diing Omké do dién tr& cdch dién Rep 2 2 MQ,

Kiém tra luong déu mdy: Dau di¢n ngoai cho mdy nén, bod nit day cic diu
ong hodc cét cdc dau da bit kin. Cho mdy nén chay, diing tdm kinh sach day
lén dau ddy cila may nén, néu thay ¢6 bui ddu dong md tam kinh 13 d4y mdy
du, néu giot to 13 thira dau, néu khong ¢6 bui la thi€u ddu.

May nén da kiém tra t6t, khi lap vao th cdn phai c6 dinh viing chic. Néeu
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chdn mdy mdi khic véi chan may cii (Khi ta thay may nén bang loai tuong
duong do khong chon dugc diing loai cfi) phai 14y dau khoan vi tri chan méi
cho phit hop.

2. Lap dat thiét bj tiét luu va phin say loc

2.1. Lap dat phin say loc

2.1.1. Thdo phin cii

Ding diia khia va bé gay 6ng mao sét phin loc dé x4 hét ga trong mdy. Chii
y khong 1am bep hay dé lot bui vio 6ng muo.

Dung dén han nhd méi han phin véi dan ngung tu hodc ding dao dé cit
6ng, tich phin ra khoéi h¢ théng.

2.1.2. Lap phin mdi

Chon phin méi phit hop véi may. Chi ¥ ldp diing chiéu miii tén v& trén phin
(Hudng tir dan néng dén 6ng mao) hodc can cit vio dudng kinh &ng & hai diu
phin, dau 6ng nhd néi véi dng mao, diu to ndi véi dan ngung. Néu ddu phin
khong khép véi dan ngung hodc ong mao phai ding éng chuyén tiép.

Khi han phéi cao sach ba via dau ong va lam sach 6ng néi phin loc véi ddu
ong dan ngung va éng mao.

Han kin méi han phin loc v&i dan ngung, con moi han véi 6ng mao khong
han ngay, chi han sau khi da théi sach toan bo hé thong.

Théi sach hé théng:

- N6i chai ga vao éng nap trén mdy nén, cho médy chay ta s& théi dugc phia
cao ap.

- Ngirng mdy nén, bit dau Sng chura han véi 6ng mao clia phin loc bing tay
va cho ga vao hé théng, ta s& théi sach phia ha dp qua 6ng mao. Méi lan xa ga
nén kéo dai gan 1 phiit, ding tay bit dng roi tha nhanh ra dé ga thoat ra nhanh,
manh, mang theo bui bén.

2.2. Lap thiét bj tiét luu (Mao dén)

2.2.1. Thdo ong mao ddin cii

Diing diia khia va bé giy 6ng mao st phin loc d€ x4 hét ga trong may,

Cat dudmng 6ng hiit clta may nén, dua dan lanh va 6ng mao cii ra ngoai dé
dé thao téc.

Cat 6ng mao cii ra khdi dan lanh (Hodc ding d&én han nhi moi han dng
mao v6i dan lanh). Chd ¥, 461 v6i dan lanh c6 6ng mao di trong dudng Sng huit
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thi viéc nha mdi han nay cin c¢6 thg chuyén vé& m6i han Cu — Al Trong khi thao
tdc nhd m&i han can 6ng mao din va din lanh phai chit ¥ dac biét d€n moi han
Cu — Al gén canh.

2.2.2. Thay 6ng mao din moi

Ong mao din trong td lanh gia dinh 1am nhiém vy cta mot thiét bi tiét Lu
khong cé diéu chinh. Chinh vi vay viéc thay thé mot tiét luu méi (Mao din
mdi) ¢ ¥ nghia rat quan trong. Néu chon duge 6ng mao phi hop thi cdc chi
ticu ky thuft cua may van duge gilt nguyén, con néu chon éng mao méi khong
ph hgp thi céc chi tiéu clia mdy s& thay d6i. Trong thue t&, dé ¢6 ¢o sd chon
chinh xdc mét 6rg mao méi dé thay th€ 6ng mao cii la rdt phic tap. Trong cdc
cong trinh nghién ctu v¢ 6ng mao, nhiéu tic gia da cong bo nhing tinh todn
khdc nhau, nhi€u khi rat phitc tap nhung két qua khong chic chin vi luu lugng
qua 6ng mao phu thuge vao nhiéu yéu 16 ma cdc thuat todn khé bao quat. Vi
du nhu: Py, Py, t... v2 kich thuée hinh hoc céa 6ng mao, do nhdm bé mat
trong 6ng, cach bé tri trong dng (D€ thing hoac cudn hinh 10 xo0).. .

Trong tai [iéu nay, ching t6i xin duge trinh bay phuong phdp chon 6ng
mao trén ¢ s§ thuc nghiém. Can cif vdo bang 3 dé chon 6ng mao méi khi
duong kinh éng khéc véi dudng kinh cii. Gia sir dudmg kinh khong thay déi thi
chiéu dai giit nguyén.

Bdng 3. Hé s& a tinh déi chiéu dai 6ng mao

Hé 56 a tinh dét chiéu dai éng mao
Puéng kinh L=alc
1.83 1.90 2.06 2.20
1,83 1,00 1,55
1,90 . 0,65 1,09 1,6
2,06 0,06 1,00 2,00
2,20 0,50 1,00

Vi du: Néu 6ng mao cii hong 6 dudng kinh ngoai 12 1,09 mm, dai 355
mm, khi thay 6ng méi c6 dudng kinh ngoai 1a 1,83 mm s¢& cé chiéu dai véi he
s6a=0,6512355x0,65=231 mm.

Nhu vay n€u dya vio bang 3 ta 6 thé chon dugc 6ng mao dan tuong ddi
phu hop vai che do lam viéc cua mdy. Xong trong bang trén méi 14y thong s
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1a dudng kinh ngoai ciia 6ng mao cti va méi dé chuyén d6i, trong khi d6 lru
lugng ctia dng mao phu thudc rat nhidu vio dudng kinh trong, ¢ nhdm bé mit
trong ctia Sng, ngodi ra con phu thude vio chat luvgng cia mdy nén dang 1am
viéc trong hé théng. Vi vay dé tang d¢ chinh x4c thi sauw khi chon kich thudc
cta Sng theo bang 3, ta nén lip ong mao mdi vao h¢ théng dé sira déi dng mao
cho phd hop véi h¢ théng dang sira chira, cdng viéc nay nhitng ngudi sira 111 goi
la can cdp.

8] Viét Nam thg sira chita hay dung hai cdch sau day rét phu hop vi tinh
hi¢u qud cia né. Cdc phuong phép nay dya trén chinh tr& lyc ciia doan éng
mao s& lap d6i véi dong khong khi nén cla bloe sé lap dat.

Céch thi nhat (Hinh 25)

37

Phin

Hinh 25. Cach cén cdp thir nhdt

Phwong phédp nay chi do tré uc khong khi clia 6ng mao vi phin véi chinh
blde s& 1ap cang 6ng mao d6 trong h¢ théng. N6i 6ng mao vi phin vio dau ddy
cta bléce, trude phin ¢ ldp dp ké P,. Dau hiit ctia bloc dé tu do hit khong khi
va ddu kia cila 6ng mao ciing dé ty do trong khong khi nhu hinh v&. Cho bléc
chay, kim 4p k& P, s& tir tir tang lén dén mot gid tri nao d6, gi4 tri 6n dinh cao
nhdt ma kim dat dugc chinh 1 tré lyc cia 6ng mao. So sdnh gia tri nay véi gia
tri kinh nghiém, n€u 16n phai cit bét, néu nhd qué nén thay bang doan 6ng
khac ¢6 trd lyc 16n hon.

Gid tri tham khdo.: Vi tii 1 sao (%) thi P, = 130PSI dén 150PSI

Vi ti 2 sao (**) thi P, = 150PSI dén 160PS]
Vai ni 3 sao (***) thi P, = 160PSI dén 180PSI
Bldc khoé nén 14y gid tri trén, con néu blée kém nén lay gid i dudi.
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Cach thit hai (Hinh 26)
D2n ngung

Dan bay hoi

P

Hinh 26. Cdch cén cdp thir hai

Phuong phdp nay do trd Juc khong khi cia ng mao trong hé théng lanh
da 1ap hoan chinh. Céch lap thi€t bi nhu hinh v&. Khi cho bléc chay, khonfr khi
dugc hit qua dau nap cha blse. Khi kim 4p k€ quay dat duge gid tri 6n dinh
cao nhit thi so sdnh P; véi céc tri s6 sau: DSi v6i 10 lanh din ngung d6i luu ty
nhién khoang 150 PSI + 210 PSI, d&i véi bé kem d4 khoang 75 PSI =120 PSL
Chu ¥ néu mdy nén yéu ldy tri s6 thip, may khoé 14y tri s6 cao. N&u gid tri Ién
phai cat bét, n€u nhd qua nén thay bing doan dng khic ¢6 trd luc 16n hon.

Khi chon 6ng mao cén phai chi ¥ mot s6 nguyén tic sau:

- D€ han ché tdc 4m va téc bin nén chon 6ng mao cé dudng kinh 16n (C6
chiéu dai 16n), khong nén chon 6ng c¢é dudng kinh nha.

- Khong tim cdch ting trd luc cha 6ng mao bang cdch kep bét 6ng mao.

- Tré lyc cha 6ng mao cang 16n, d6 lanh dat dwge cing sau nhung nang suét
lanh clia h¢ théng cang nho, vi vay chi cdn can cdp vira dit do lanh cén dat.

Khi di chon dugc 6ng mao phit hgp ta hian 6ng mao véi dan lanh va lap
rap hoan chinh hé théng. Néu ng mao dai hon 6ng hit thi cin cudn gon ong
mao, ddm bdo 6ng mao va ong hit ti€p xic 16t véi nhau. Néu 6ng mao chui
trong &ng hiit thi cdn than méi han kin khong 1am ban va tic ong.

Ti¢n hanh budc ti€p sau 14 théi sach hé thong, thir kin cdc moi han. Néu
cdéc moi han kin, Sng mao khong tac thi cong viéc 14p thiét bj tiét luu cla th
lanh da hoan t4t.

3. Lap dit thiét bi trao d3i nhiét

Trong ti lanh c6 dan néng va dan lanh 13 hai thi€t bi trao déi nhiét co ban.
Vige tién hanh lap dit hai thiét bi nay nhin chung la gin nhu nhau.
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3.1. Théo céc thiét bi trao ddi nhiét

Vigc xdc dinh vi trf cat cac dudng 6ng néi gilfa cdc thi€t bi trao déi nhiét
va céc thi€t bj khdc cia h¢ théng lanh ¢6 ¥ nghia rat quan trong. Vi (ri cat phai
dam bdo dé thao tdc khi cit 6ng va d& han khi lip dit dan méi. Mat khdc cédn
phai cich xa bide va cdc méi han déng ~ nhém (Cu — Al) dé khi han dan méi
khong 1am hw hong hodc dnh hudng t6i bléc.

Cat céc dudng 6ng ndi c6 thé dung dao cht hodc cua hay diia sit, chd v
khong dé mat 6ng roi vao bén trong ong.

Théo céc buldng hoac vit, dua dan ra khoi may. Cic dau dng con lai trong
mdy phai bit kin d¢ trénh bui bdn roi vao tic duong ong khi mdy 1am viéc.

3.2. Lap cac thiét bi trao déi nhiét

a. Chon thi€t bi trao déi nhiét thay the phai dim bao cic dicdu kién sau

- Phu hop vé dién tich trao déi nhiét dé dam bio nang sudt lanh, thong
thuong tht dan méi phai c6 chiéu dai va dudng kinh cila ong dan ga bang chiéu
dai va dudng kinh ciia 6ng din ga dan cil.

- Kich thuée hinh hoc phai phi hop. Dian méi nén cé hinh dang nhu dan
cti 1a 6t nhét d€ khi lap dat khong phai gia cong them.

b. G4 lap dan m&i vao hé thong phii ddm bao chic chin dé khi chay mdy
khéng rung.

¢. Han néi cdc dudng 6ng phai chii ¥ che chin ngon lira han dé khong gay
anh huéng dén céc thiét bj xung quanh.

d. Thit kin méi han.

e. Hoan thién, udn nan cic dudng Sng dé khi médy lam viec khong va cham
vao cic thiét bi va dudng dng khac gay tiéng 6n. Khong dé ong vugt qud ngoai
khong gian clia ti vi dé gay su c6 cho &ng khi van chuyén .

ITIL. LAP PAT CAC MACH PIEN CO BAN CUA TU LANH

Méi td lanh bao gits cling ¢6 mot dong co méy nén, mot thermostat dé diéu
chinh nhiét d6 budng lanh va mot dén chidu sdng cho 1.

Dong co mdy nén cdn mot role khdi dong va bao vé. Sor d6 mic noi tat ca
nhirng thi€t bi trén lai véi nhau dé thuc hi¢én dwgc nhiém vu 1am lanh va duy
tri nh1¢t do lanh, ¢6 thé coi 1a so d6 dién don gidn nhat ciia to lanh.

Vé ca ban, ti lanh 6 chiic ning giéng nhau thi ¢6 so d6 dién giéng nhau,
¢6 khdc ching chi do sir dung role khéi dong va bao vé khic kidu khic loat ma
thoi. Nhu vay vé nguyén téc ta c6 so d6 di¢n cla ta lanh don gian nhat (X4 d4
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bang tay), so dé dién cla th lanh x4 d4 bdp tr déng va so d6 dien cia ti lanh
X4 dd ty dong bang dién troy hoac hoi néng.

dang c6 dien, dang x4 d4 hoac di dat che d6 nhiét d6 nio dé tron g th lanh (Né&u
¢6). Céc thi¢t bi dien dugc mic song song vao mach dién ban g cdc hop ddu day.

V& co ban, cac day dién ding trong t lanh déu ¢6 dé tin cdy rit cao, day
don, day doi, day ba 16i ¢6 cich dién rdt ddm béo, ruot nhidy SO1 va ti€t dién
thudng 16n hon 0,75 mm?. _

Dé tranh nham Ian khi day dién, thudng cdc day déu cé may quy dinh
théng nhat cia ting hang san xu4t, ngoai ra day din con c6 thé duge dénh 6,
Sau day chting 16i s& gidi thiéu mot s6 mach dién co ban dé £ap bat ky il lanh
nao ban ciing ¢6 thé nhanh chéng xép loat, phan tich va hiéu r& mach dién do.

1. Mach dién don gian nhat

Hinh duéi day gisi thieu mét so d6 mach dién don gidn nhat cho ti lanh
£6m ¢6 role khéi dong, béo ve, thermostat diéy chinh nhiét do bubng lanh v
den chiéu sing.

Role khoi dong bio ve kidy hop vuong PT - 1 kidu cii va PTK - X kicu mdi
¢G 3 16 1iép dién cim tgay trén coc ti€p dién C, R, S ciia bidc,

] Thermostat

Hinh 27. So d6 dién don gidn nhdt ciia ti lanh diing role khei dong
2. S0 d8 xa da ban ty déng bing dién trg

So dé xa dd bin dong bang dien tro dugc sir dung trong rat nhiéy loai tit

L
[



bdo vé dé két thie qua trinh x4 d4, nit an ey tai vi tr{ cii va may lanh hoat
déng lai binh thudng. Niit &4n va bo phan cadm nhiét két thic quad trinh x4 d4 c6
thé nim riéng hoic nim chung trong thé¢rmostat. Hinh 28 gi6i thi¢u so dé x4

Role
bdo vé
C
_ S -
T g
I Role khéi dong
_ Phich cim |
N— —diy vao nguén
Thermostat .
va xa di

Hinh 28. So do xd d4 ban tw dong bang day dién tr¢

. r‘;— The mostat
L

Pan Cong tic

Hinh 29. S dé dién dom gian cia hi lanh dang role khdi dong kicy Xp khong
lap tryc tiép trén bise
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E

Tiép d4t

Pong co -
méy nén

Thermostat

Hinh 30. S0 do dién ciia tii lanh Capatob

3. 8o d6 xa da ban ty dong biing hoi néng

Hinh dudi day gidi thiéu so d6 dién ciia 10 lanh x4 d4 bén tr dong bing hoi
néng. Bat ddu xa d4 bang tay, nghia la phdi an lén nirt x4 d4. Van dién tir md,
dong co mdy nén van lam viéc, nhung hoi néng khéng vio dan ngung ma di
fat qua van dién tir vao dan bay hoi dé phd tuyét bim trén dan. Khi nhiét do
dan ting [én bdo hiéu x4 d4 da xong, bo cam nhié¢t cua b phan xa dé ban ty
dong s& ket thic qud trinh x4 d4, ngit dong dién qua van di¢n tir, van déng lai
va mdy lanh tr¢ lai 1am viée & ché do binh thudng.

- Jhermostat Cong tic
- cira
Cong téc ™| | oo i
xa d4 - How ] | P
- A How
Dén
Role
Yhii
_ song Refe
\ ' bo
v
1 :

Hinlh 31. So d6 xd dd bdn e déng bing hoi néng (Kelvinator)
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4. So d6 dién t lanh xa da ty déng

S0 do dién cia ti lanh x4 d4 ry dong chi khic ban ty dong [a c6 them mot
role thot gian 1am nhiem vu “Bom ndt” x4 d4. '

Role thoi gian va bo x4 d4 tr dong thudng chi b6 tri cho céc th lanh 16n
hodc cdc budng lanh tap ghép i vai ba khéi dén vii chuc khéi. Phé bién & Viet
Nam ¢6 loai buéng lanh lip ghep Tyler cia Hunggari, & cdc th lanh 16n va
budng lanh lap ghép thudng c6 quat gid, dién tr& sudi cira g10, dién trd xa d4
¢ khay himg nuéc, dien tréd sudi cira. Di¢n trd x4 dd chi 1am viéc Khi role thoi
gian ngdt mach vao dong co mdy nén va noi mach cho né. Thermostat duoc
ddu noi ti€p trén mach nay. Cong tic cia quat va dén duoc bo tri dé khi mé
ctra thi quat tit va den séng, khi déng cira dén tat vi quat 1am viec. N&i ti€p
vGi ddu chung C 1a role bao v€ cua mdy nén.

Trong mach dién con ¢6 nhiét dién & NT, goi la nhiét dién tr& am. Nhiét
dién tré nay chi cho phép dién o xa d4 1am viéc khi nhi¢t do budng lanh nhod
hon — 49C, Nhiét dién trd NT, goi la nhiét dién trdy duong. Nhiét dién rd nay
s€ ngit mach dién cila dién trd xa di khi nhi¢t d6 budng lanh vuat qua 700C
(Hinh 32)

Di¢n ud sudi cia git 1W

Ditn trd sudi cim 13W

Rcdn&ﬁgianhhu'u"ﬂ

l[@\@l . %—?ﬁ

—_

—

@ Dénbong <

R mdy nénf
[ 1 @ e
bio v
“ORTI "'|_l
RT:z

Dién trd x& 4 din bay hoi 235 W

L J

— 5

Hinh 32. So dé xd dd tw dong bang day dién vré
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Trén hinh 33 1 mach dié¢n x4 d4 tw dong bing hoi néng. Mach dién nay
cling lam viéc twong tir chi khéc 12 khi role thoi gian déng mach dién cho van
dién 1 thi mdy nén van lam vigc.

Role khéi dong

X $ Peén bio x3 &4
R R R |
- ) IVandientﬂr
I

@ Je-Cong the cira
A

Hinh 33. S0 do xd dd 1w dong bing hoi néng

5. Cach Iap dit cac mach dién.

bé 1ap dat duge cic mach dién trén, nhin chung c4c budc tién hinh gidng
nhau. Sau day xin trinh bay noi dung cic budc tién hanh:

1. Tim hiéu k§ so d6 mach dien va so d6 1ap rdp kém theo cla ti lanh.

2. Chon céc thiét bi. Cin it vao so do mach dién, ta ti€n hanh chon thiét bi.
Cach chon thiét bi co ban di trinh bay & chwong 1. Khi chon can luu y t6i s&
lugng va chiing loai cla thiét bi sao cho phit hop véi yéu cdu cha timg loai may.

3. Lép dat cdc thiét bi phai ding vi tri yéu cdu cita so d6 lip rdp. Néu khong
¢4 50 d6 lap rép thi phai chi ¥ chinh dén cdc thist bi diéu khién va bao ve,
‘Thermostat phéi 14p ddu cam nhiét & budng lanh. Role bio vé phai ldp tiép xic
voi blée va t6t nhat 12 gén canh blgc dé lay nhiét cda bléc tic dong lén role.

4. Phai day dién theo so d6 nguyén 19, nén luu ¥ 16i mau day hoac s6 the
tu dé trdnh nhdm 14n.

5. Kiém tra lai mach dién trude khi chay thir va ti€n hanh chay thir dé kiém
tra cdc théng s6 k§ thuat.

6. Hoan thi¢n. Chi tién hinh khi mach dién 13p rdp da lam viéc 6t. Cic
cong viéc bao gém bé day, kep day dé dam bio an toan vi my quan.
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IV. VAN HANH VA BAO DUONG TU LANH
1. Van hanh ta lanh

Diéu chinh nhi¢t d6 lam viéc cha ti: Nhiét do trong ta lanh gia dinh duoce
di¢u chinh trr dong nhd thermostat (Role nhiét do). N6 ¢é tac dung giit cho th
lam viéc & nhiét d¢ khong d6i theo yéu céu st dung, thich hop véi d6i tuong
bao quan va tié€t kiém duge dién nang tiéu thu.

Khi nim vin cla thermostat quay vé s¢ “0” (Hoac 4n ndm “0” cua loai
di€u chinh bang niit 4n, thi mdy nén s& ngitng 1am vigc. DE th 1am viéc ta quay
ndm véan ra khoi s6 “0” dén s6 “17, “2” ... tuy theo nhiét d6 ¢in [im lanh. Dat
$& cang 1dn thi nhiét do trong t cang thap.

Déi véi thermostat, s& chi clia né khong chi ra nhiét ¢o bén trong ti vi
nhiét d¢ nay con phu thudc vao nhiét do moi trudng noi dat 1 — ndi diing hon
1a nhiét d6 dan noéng.

Vi vay, vi¢c dat ¢ s0 nao la do kinh nghiém cia ngudi sit dung, cin cit vao
nhi¢t do bén ngoai va dac tinh clia to. D¢ dat ciing nhi¢t 46 lanh mong mudn,
n€u troi néng hon phai dat s6 16n hon va ngugc lai.

Sau khi da di€u chinh thi nhi¢t d6 trong ngan da (Ngan két dong) sé khong
thay déi va c6 tri s& chi phu thuoc vio nhiét d6 moi truéng xung quanh.
Thudng thi khi nhiét 46 xung quanh thay déi 3¢ - 49C thi nhiét do trong ta thay
d6i khodng 19C. Nhiét d6 trong 10 cing xa ngan két dong cang cao. Nhiét do
cao nhat la trong hop dung hoa qua & ddy i, né c6 thé cao hon nhiét do trong
ngdn két dong tir 100C dén 13°C, nhiét d¢ trong td vi vay thudng trung binh
vao khoang 5°C.

Bao quan thyc phdm trong tG lanh; Pay la chitc nang chinh cta t lanh. Da
s6 thue phdm duge bao quan & nhiét do thip hon nhiét 46 moi trudng (Khi dé
trong ti lanh) d€ ¢6 thoi gian bao quéan lau hon. Thoi gian bio quan trong th
lanh n6i chung khong nén vuot qua 1 tudn, vi ché dé nhiét do dat duge trong
td lanh thap nhat khong qua -180C lai khéng khong ché duge duge do 4m va
khong thay d6i khong khi dinh ky. Néu th hoin toan khong bi md trong suét
thoi gian bao quan (Di€u nay khong lam tang nhi¢t do trong th) thi lai khong
dam bao ho hap cho cdc loai rau qué tuai khi bao quan.

Nhi¢t d¢ bao quan thyc pham: Thit, c4, thic 4n chin can dugc bao quéan lau
de trong ngin két dong — noi cd nhiét d6 thap nhat. Cdc loai thuc phdm khac
nhur sita, tritng, thitc 4n, d6 hop, bia, nudce gidi khdt ... bdo quan & st ngan két
dong noi ¢6 nhiét do khoang 20C - 50C.
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Phan 16n cic loai rau qua nhu dua chudt, ci chua, chanh, cam, dia, rau,
hoa... bao quan & dan dudi c6 nhiét do khoang 69C - 10°C. Ngin hop phia dudi
ciing diing d€ bao quan cic loai rau, qu, thuc phim diing dé an ngay.

Lam d4 trong td lanh: Chi nén xem viéc lam d4 trong 1 lanh 1a chitc nang
thit yéu cha i, khong nén bién né thanh dung cu chuyén lam da vi né phai lam
viéc trong dieu kién ning né kéo dai, hiéu sudt lai kém cic mdy lam d4 bing
nuGe muoi, lugng da khong 16n do chi 1am lanh trong ngan két dong.

Khi lam d4, nude dé rét ra ngan két dong va dong cing lai, lam khudn dinh
chat vao ngan. Khong duge diing dao hay miii nhon va cdc dung cu bdng kim
khi d¢ cay d4, trdnh lam thing dan lanh. Dé 1am d4 nhanh, gidm tai cho ta,
trong qua trinh lam d4 nén dung quat [am mart bléc va dan ngung. Khong dé
Idp tuy€t bim qua diy & ngan két dong. Thoi gian lam d4 chi yéu phu thuoc
vao lugng dd va hinh ding khuon dd. Chiéu cao 16p nudce trong khay khong
nén vuot qua 10 cm. Khay dé phai c6 ddy phing, tiép xdc t6t véi bé mat ngin
két dong.

Phd tuyét (Xd da).

Muc dich: Tang nhiét do dan lanh dé phd v& 16p bang dinh thuc pham,
khay dd vdi ngan két dong dé dé 14y khay d4 hay thuc pham lanh déng ra. Lam
tan tuy&t bam xung quanh dan lanh dé [m ting hiéu qua truyén nhiét va gidm
thai gian [am lanh. :

Thai diém: Khi ldy thye phdm hodc khay da bi khé, bi dinh vao dan lanh,
khi 16p tuyét day qua 10 - 15 mm.

Thao tdc: Nhén nit x4 d4 néu 1a h¢ thong ban tu dong ding dién trd, mdy
nén s¢ nging lam viéc, dan lanh bi lam ting nhiét do d€ tuyét tan, sau d6 sé&
ty dong ngit mach nung néng va déng mach déng co dé th chay lai.

Vi he théng bdn ty dong diing hoi néng, khi nhan nat xa d4 mdy nén vin
lam viéc binh thudng, hoi néng s& vao dan lanh dé xa d4.

Néu khong dung nit xa dd c6 thé mé cira ti hoac ding khay nu6c néng
khoang 400C - 509C dp vao dan lanh ciing ¢6 thé [am tan d4.

2. Bao dudng ta lanh

2.1. Cac yéu cau k§ thuat chung trude khi chay tu

Trude khi cho ti hoat dong phai kiém tra nguén dién vio, dam bao cap
dién an toan, dién 4p phi hop véi dien ap lam viéc cha tu (110V hoac 220V).

Néu di¢n dp ngudn khic dién dp 1am viéc cda ti thi phai ding qua bién
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th€ ¢ cong sudt da 16n, khéng chi cho th & ch€ d6 1am viéc binh thudng véi
dong dién tir | — 1,4A ma con cho cdc ché do khai dong cé dong 16n hon tir
4 dén & lan.

Néu ding qua 6n 4p thi ciing phai chon dn 4p 6 cOng sudt du 1dn, tuy
khong di€u chinh duge dién 4p glam lic khéi dong nhung bao vé dugce 6n dp
khong hong, nhuge diém cta diing 8n 4p 13.tdn that dién nang khd nhiéu.

D¢ khéi dong th lanh, ¢6 thé vin ndm thermostat hay cdm tryc tié€p (Khi
thermostat da di€u chinh tir tru6c). Néu cdp dién may khdi dong ngay (Thoi gian
khéi dong thudng tir 0,2 — 0,3 gidy) mét céch nhe nhang, chi nghe tiéng “Cach”
uho khi role khéi dong 1am viée 13 duge. N&éu mdy rung, lic manh kéo dai, ¢6
ticng “O, O” hay c6 tiéng dong la khic phai dimg may dé tim nguyén nhan.

Khi cép dién cho td lanh qua bién thé diéu chinh nhay bude (Khong phai
bi¢n the€ ty ngéu) thi phai diéu chinh nhanh, ditt khodt dé thoi gian gidn doan
la khong dang ké. Néu khong phdl tat th lanh réi cim lai sau khi da diéu chinh
bién the dé tranh 1am th dtrng roi khdi dong lai ngay, dong co van ding, chua
lam viéc dugc, role hit nhé lién wc. Trong Iruong hop mang dién cé dién dp
thay ddi nhiéu va thudng bj sut ap, c6 thé dé therrmostat & sG cao nhat, ti &
lam viéc lien tuc, khi nao cin dimg s& do ngudi cat dién. Vi khi ta dang lam
viée, dién dp c6 thdp mot chit thi th vin chay nhung néu thermostat ngit, ti
dimg, sau d6 lai dong lai khi dién 4p thap dong co sé khong khoi dong dugc
¢6 the dan t6i hu hong role va dong co. Day tuy chua phai 12 gidi phdp tét
nhung né ¢6 thé han ché€ hu héng do dién dp thdp gay ra.

Khi di¢n dp ting quéd 10% hogc thap qud 15% thi néi chung khong nén chay
tu. Gidi han dién ap cho phép khoi dong ta lanh d6i véi céc ti ding di¢n 220V
thudng tr 185V dén 240V. Luén dam bio khay himg nudc & dung vi tri, hing
hét nudc dong 0 dudi ngan két dong, 16 thodt nudc va dudng ong din nudc
khong bi tac, nudc chita vao khay nudc & ddy 14 dé tw boc hoi hay thai di.

Sau tir 10 dén 15 ngay nén cho ti ngimg dé 1am v¢ sinh trong ngoai, thao
tac nhu khi bao dudng td.

2.2. Bao dudng tu khi khong Iam viéc

Khi td khéng 1am viéc trong mot thdi gian dai nén dé thermostat & vi tri
“0” dé né duge nghi ngoi.

Khi tii dé 1au khong lam viéc khong nén dé€ thuc pham, cic dung dich, chat
long dé bay hoi, 1én men, d& chiy né, dn mon . . trong t4. Chi dé i khong,

khong nhat thiét phai déng kin ctra, cé thé dung day budc, micng dém cho
cdnh t4 hé md d€ thong thodng trong nhitng ngay kho rio.
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Trudce khi nglmg tu trong thoi gian dai can v sinh nhu khi ti dang 1am viéc.

Ngat dién cha th, n€u con tuyét bAm trong ngan két dong phai 1am tan hét,
khong cho bat ky vt citng nao viio ciy da hodc tdy vét bdn trong ngan két déng.

L4y hét moi thit trong th ra, lau sach dan lanh, cidc ngin khay va thanh
trong cua ti bing gié 1dm nudc xa phong lodng, 4m sau do lau lai bing gié
khd, mém. VO ngoai cua tu ciing lau bang gié nudc &m roi lau kha, cura ta mad
cho tu kho réo.

Lau sach din ngung, bléc bang gié mém, khong lau bing gié qua dm dé
dé phong nudc ri vao hop dau day cta bldc.

Khi ti khéng 1am viéc dp lyc (Can bang) & dan lanh cao hon khi ti dang
van hanh, dan lanh lai thudng duge ché tao bang nhom nén dé bi an mon, khi
dé, néu ¢é chd bi dn mdn s€ nhanh chéng bi thung gAy mat ga. Viéce tuin theo
quy dinh vé vé sinh dan lanh v khong tuy tién nap chét chéng dong Metanol
khi nap lai ga ¢6 ¥ nghia rit quan trgng.

Khi van chuyén i lanh: Thdo ngan hing nudc, gid d& ra va bdo quan
rieng. Nén cho vao hdm gb hoac cactong dé ¢ dinh th va tranh va dap, cong
vénh, dap mép va tréc son ti. Bit buléng hodc ding day neo budc d¢ neo giif
chat bl6c vio than th trdnh rung lic gay gdy ong. Dic biét chu ¥ gdy 6ng mao
din & diém ndi vdi phin loc.

Khéng diing day ching qua dan néng va cdc 6ng, nén dé t & trang thdi
thang ding hoac chi hoi nghiéng dé dau béi tron trong bloc khong bi chdy véo
6ng hit. Sau khi van chuyén nén dé khoang 24 gid mdi cho van hanh.
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Chuong 3

LAP DAT VA VAN HANH
MAY PIEU HOA KHONG KHf

I. KHAI NIEM VE PIEU TIET KHONG KHI

Diéu hox khong khi 1a mot nganh khoa hoc nghién citu cic phuong phap,
cong nghé va thiét bi d€ tao ra va duy tri mét moi trudng khong khi phu hop
vGi yéu céu cong nghé san xudt, ché bién hoac ti¢n nghi déi v&i con nguai. Can
ctt vao muc dich st dung ngudi ta c6 phan bi¢t ra dicu hoa khong khi k¥ thuat
va diéu hoa khong khf tién nghi.

Céc dai lugng co ban cdn duy tri trong diéu hoa khong khf la:

1, Nhiét do.

2, b6 am.

3, Su luu théng va tudn hoan khong khj.

4, Su khtr bui va céc thanh phan la ciia khong khi nhu vi khudn va cic loai
khi doc hai khic.

5, Ti€ng on va trudng tinh dién.

Ung dung:

Trong cong nghiép, nganh diéu tiét khong khi da cé nhitng bude ti€n
nhanh chéng. Nganh diéu tiét khong khi da hé trg dic lwc cho nhi€u nganh
kinh t&€ khic nhu dét, thudc 14, che, in n, dién tit may tinh, quang hoc, phim
anh, sinh hoc, co khi chinh x4c...

Ngoai nhiét do va do dm Ia hai thong s6 quan trong nhat cin duge duy
trl trong diéu ti€t khong khi thi do sach cia khong khi cling duge dic biét
chi ¢ dén.
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Diéu hod khong khi tién nghi ngdy cang trd nén quen thudc dic bi¢t trong
cdc nganh y t€, van hod, thé duc thé thao, vui chai giéi trf, du lich va dai song. ..

Trong khi di€u hoa ky thuat doi hoi mot moi trudng ¢é thoéng s6 khong
thay ddi so v6i bén ngoai thi nguoc lai diéu hod tién nghi tai thay d6i theo mia
va tham chi theo gi® trong ngay va dac biét thay d6i theo tap quin cla timg
vung dan cu.

Yéu cdu tién nghi doi véi con ngudi ¢é thé chia 1am hai nhém chinh:

Nhém 1. Nhiét d6 khong khi, d¢ 4m khong khi, t6c do khong khi va nhiét
d6 vich bao quanh.

Nhom 2. Do trong sach ciia khong khi, d6 6n va trudng tinh dién.

Nhém 1 chd yéu dé cap dén co ché toa nhiét clia con ngudi. Co thé con
ngudi ludn toa nhiét, lugng nhiét niy phu thudc vao hoat dong cia con ngudi.
Nhiét toa ra bang 3 cach:

. Bai luu va dan nhiét qua da vao khong khi.

2. Buc xa tir da vao mé truong.

3. Bay hoi nudc trén bé mat da.

Hai thanh phédn trén phy thudc vao hiéu nhiét do gifta co thé va moi trudng.
Troi cang rét, doi lru va biic xa cang manh. Pén nhiét d6 khodng 35°C (Nhiét
do bé mat da) thi lugng nhi¢t nay hdu nhu bang khong vi At = 0, khi nhiét do
moi trudng 16n hon 350C thi co thé nhan nhiét tit méi trudng. Thanh phan thif
3 nho hon khi nhiét do khong khi thap, tang dan khi nhiét do khong khi ting
din, va khi nhiét 36 khong khi tang hon 350C thi co thé chi con thai nhiét bang
cach ndy, do dé ta thdy su dé mé hoi dit d6i. Néu do 4m clia khong khi nhd va
toc d6 khong khi 16n thi sy thai nhiét con d& dang, nguge lai con ngudi s& cdm
thdy ngdt ngat, khé chiu vi co thé khong thai duoc nhiét.

Nhém 2 dé cap t6i do 6n, 4o sach va trudng tinh dién vi chiing ¢6 tac dong
16n 1én tién nghi cua con ngudi. Khong khi bao git cling 14n céc tap chat nhu
bui, cdc khi la, vi khudn ma tuy theo véu cdu cdn phai ldp dit cdc thiét bj dé
loai trir chiing ra khoi khong khi. Tiéng én cling 14 tiéu chudn danh gid miic
do tién nghi. Tiéng On gay ra tir mdy mac, thiét bi giao thong van tai v chinh
tir thict bi dicu hoa khong khi. Cin phai nghién citu cdc phuong phip va cic
thiét bi giam ti€ng 6n xudng dudi mitc cho phép.
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Bdng 4. Nhiét va do dm thich hop déi voi con nguoi

Nhiét do ngoai troi °C | Nhiet d6 trong nha 0C | D0 El‘:) :l‘;“l?l‘fi ‘f‘fﬂ;ﬁa
Dudi 20 2 35 - 65
20 22 35 - 65
25 23 35 - 65
30 25 35-60
32 26 35 - 55
35 28 35 - 50

Bdng 5. Toc do cho phép cua khong khi

Nhiét do ngoai troi (°C)| Toc @¢ téi thiéu (m/s) | Toc do toi da (m/s)
20 0,04 0,12
21 0,04 0,14
22 0,05 0,17
23 0,07 0,24
24 0,09 0,26
25 0,12 0,32
26 | 3,16 0,40

Trong nhitng ndm gin day ngudi ta da nghién citu thdy réng: Sy thira cac Ion
am trong phong lam cho con ngudi cam thay dé chiu, chong duge sy mét moi va
ning cao kha ning chdng cic bénh truyén nhiém. C6 thé dat duge su lon hod
khong khi bang cdch b6 tri cdc ngudn Ion &m & san nha va cic dién cyc duong
& tran nha.



IL. TINH CHON MAY BIEU HOA KHONG KHi

1. Muc dich, yéu cau cua viéc tinh chon may diéu hoa khéng khi
(DHKK)

1.1. Muc dich

Tinh chon mdy diu hoa khéong khi 13 mot van dé cin thiet va quan trong.
Muc dich chinh ctia viéc tinh chon mdy di€u hod khong khi 13: Tinh chon dugc
cong suat lanh, néng phi hop d¢ tao ra duoc nhi€t d6 va d¢ am theo yéu cau
va dam bdo dwoc vén ddu tu & mitc thap nhat. Ngoai ra, viéc chon hgp 1y may
diéu hoa khong khi con mang y nghia ti€t kiém néng luong khi van hianh may
va dam bao canh quan kién tric clia toa nha.

1.2. Yéu cau

Dé dat duge cic muc dich néu trén yéu cdu phai tinh todn ducce chinh xdc
lugng nhiét thira trong phong cdn diéu hoa. Két hop v6i viée thoa min cic yéu
cdu vé vé sinh cla d6i tugng can diéu hoa khong khif nhu céc thong s6:

- Luong gié mdi cdp cho con ngudi dang lam viéc hoic nghi ngoi trong
phong. Lugng gié tudn hodn cia hé thing thuong duge goi 1a boi s¢ tudn hoan
(La ty so giifa thé tich gi6 théi vao va thé tich cla phong trong 1 gid).

- Nhi¢t do va d¢ am thich nghi (Xem bang 4) va toc do cho phép cha khong
ki trong phong diéu hoa khong khi.

Bdng 6. Gidi thiéu mot s& chi tiéu cdn dat dwoc
khi tinth chon mdy diéu hoa khong khi

B L Lugng gi6 moi Boi s0 tuan hoan |
Tén phong . R
m3/h. nguoi m3/h/m3phong

Ctra hang in u6ng, Restaurant

Khéng hiit thusc 23 - 30 8

C6 hit thuée 30 - 50

Phong lam viée, vin phong - 3-8

Rap hat, chi€u phim (Khong 20-30 5-6

hiit thuéc) -

Thu vién, kho ) 4 -8
Trudng hoc - 3-6
LB:énh vién, phong giai phiu 5-10
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Phong bénh nhan 60 5-8
Phong ho sinh, thai san 100 -
Phong dich té 170 dén 10
Phong in ban vé - 10-15
Bép khdch san, bep 1on - 10 - 20
Phong phun son - 20 — 50

- Ngoai ra con phai quan tam dén do 6n cta hé thong. Bang 7 gidi thicu
mot s chi tiéu vé d6 on

Bdng 7. Chi tiéu vé d6 on

D6 6n cuc dai cho phép
Tén phong Gi:;;g“g dB

Cho phép | Nén chon
Cac phong b¢nh nhan trong bénh 6-12 35 30
vién 22-6 30 30
Giang dudng, phong hoc 40 35
Phdng ngil nha tré va mau gido 22 _22 : :8 ;’3
Phong an Ién, quan an uéng lén 50 45
Qudn an uéng nhé, hiéu caphe | 45 40
6-22 40 30
Phong & 22-6 30 30
9-22 45 35
Khach san 2.6 40 30
Nha hat, phong nhac 30 30
Phong hop, rap chiéu béng 40 35
Cac phong hop khdc, hoi nghi 55 50
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Phong l1am viéc tri 6¢ 50 45
Phong mdy tinh dién tir 70 65
Phong lam viéc, do dac, diéu 65 55
khién, phong diéu van yéu cdu cao | - 70 65
Phan xudng san xuat 6n o 85 80
D06 6n can trdnh c6 thé hai cho 90 40
thinh gidc néu lién tuc ti€p dién
|

- Khi tinh chon con phéi thod min céc diéu kién vé kién tric va moi truémg
xung quanh cua toa nha. Ngodi ra con phai dam bao yéu cau mdy diéu hoa
khong khi cé két cau don gian, dé van hanh va bao dubng.

2. Tinh todn nhiét va cong suat lanh
2.1. Tinh todn nhiét

Dé duy tri duogc cic thong s6 trong phong, can phai khir duge ngudn nhiét
thira va dm thira tir cdc ngudn khéc nhau thai vao phong. Biéu kién can bing
nhiét 4am 12 mia hé mdy lanh phai cé di1 cong suat dé can bang nhiét 4m véi
nhiét ton that qua k&t cdu bao che, nhiét do ngudi toa ra, do may, do dén chiéu
sdng, do lot khong khi, do lugng gi6 tuoi ..,

* Xdc dinh nguon nhiét
Trude hé€t can phai xdc dinh duge luong nhiét thita can thist phai thai ra

ngodi phong dé gilr can bing nhiét. Luong nhigt thira 12 téng cla cic nguén
nhiét thanh phan:

Q= Q) + Qy + Qs + Qu + Q5 + Qg (KW hodic W)
Trong dé:
Q;: T6n that nhiét qua két ciu bao che
- Q,: Nhiét do ngudi toa ra
Q3, Q4 Nhiét do mdy méc va dén chi€u sdng toa ra
Qs: Nhiét do bie xa mit troi
Qg Cdc ngudn nhiét khic
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a. Tinh QF
Q, = k.EAI (kW)

Trong dé:

k: Hé s6 truyén nhiét (W/m2K)

F: Dié¢n tich bé mit két cdu bao che (m2)

At: Hi¢u nhiét do trong va ngoai nhi

Al =ty — tp. (°C)
N¢&u qua mét phong dém t 18y bang 0,7 vi qua hai phong dém 14y bing 0,4,

néu ti€p xuc véi phong diéu hoa thit = 0.
P ] , (W/m2.9K)

I a, 1
-4 P
oy z 4, ay

ty: He $6 tod nhiét ctia vich bén ngoai oy = 23,2 W/m2.K

Néu ¢6 phong dém oy = 11,6 W/m2.K

ctp: He $6 tod nhiét clia vach bén trong o = 11,6 W/m2.K

Néu vich trong ¢é trang am oy = &,1 W/m2.K

81: Bé day cia I6p vat liéu thit i (m)

Ai: Hé $6 dan nhiét cha Idp vat lidu thit i (W/m.K)

o Clia tran va nén ldy bang 6 — 7 W/m2.K. Tinh nhiét t6n thit qua nén
giong nhu cta kho lanh, ciing chia nén thanh ting dai song song rong 2 m theo
chu vi tir ngoat vao trong va chon hé s truyén nhiét lan luot 13 0,47; 0,23; 0,12
va cudi cung la 0,07 W/m2.K. Trudng hgp cong trinh xay dung & ving nhiéu
gid phai tinh b6 sung 5 — 10%. Cong trinh két cau theo huéng Bic, Pong, Tay
bic, Dong bic bd sung 10%, Dong nam, Tay bd sung 5%. Cong trinh ¢6 do
cao tir 4 m tr6 1én moi mét bd sung 2% nhung khong vuot qui 15%.

b. Tinh Q5:

Q,=qn (kW)

Trong dé:

q: Lugng nhiét do ngudi toa ra(W/ng)
n: SO ngudi trong phong
Lugng nhiét g v d6 4m o do ngudi to ra:
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Q (W/ng) o (g/ng)

Nhiét 46 phong, °C 20 25 20 25
Tinh tai 314 209 40 50
Lao déng nhe 355 230 75 115
Lao dong trung binh 376 251 140 185
Lao dong nang 460 334 240 295

c. Tinh Q 3¢

Q3 = Npc K. Ky 1/mp/1/Mpe (kW)
Trong dé:

Npc: Tong cong suat dong co lip dat

K|: Hé s6 phu tai bing cong suat lam viéc thyc trén cong suat lap dat
K,: Hé s6 lam viéc dong thoi hay hé s6 thoi gian 1am viéc

Ntp: Higu sudt truyén dong, wy thude loal dong co

Npc: Hiéu sudt dong co, tuy thude loai dong co

d. Tf”h Q_J
Qs=Np (kW)

Trong dé:

Np: Tong cong suat dén chigu sing

e. Tinh Qs:

Qs = Qg + Qpc(kW)
Qx = FxIgp-nymansng

Trong dé:

Fi: Dién tich mat kinh clra s8 (m2)

Igp: Cuong d¢ bitc xa mat trdi trén mit ding (W/m?2)

n;: He s6 trong suét clia kinh, mot 16p: 0,9; hai 16p: 0,81

7,: Hé s6 bam bén cia kinh, mot 16p: 0,8; hai lép: 0,7

";: H¢ s6 khic xa ciia kinh, mét 16p khung gé: 0,61 - 0,64; mot 16p khung
kim loai: 0,75 - 0,79; hai 16p khung gé: 0,3 - 0,55.
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- mM4: HE 56 tan xa do che chin, 6ving: 0,05; manh: 0,25; clra chép: 0,3; rém
che: 0,3; réem che trong sudt: 0,6; kinh khuéch tin: 0,7
Qpe = 0,047. kegg. E I
Trong dé
k: H¢ s6 truyén nhiét, chon nhu khi tinh Q,
gs: DO den bé miit clia két cau bao che; ngéi xi ming xdm: 0,65;
bétoéng sau nhiéu nam st dung: 0,83
It CuOng do birc xa
F: Dién tich bé mit nhan bic xa

8. Tinh Qg4

Cdc nguon nhiét khdc nhu do rd lot khong khi, do mang thic in, nudc
udng vao phong... s& dugce tinh todn theo tirng trudng hop cu thé.

2.1.2. Tinh todn luong dm thira

Wu =W, + W, + W, (kg/h)

Trong 46

W : Lugng 4m do ngudi tod ra W, = n.o

n: S6 nguoi lam viéc trong phong.

o: Lugng am riéng do méi ngudi tod ra (kg/h).

W,: Lugng 4m do bay hoi tif san phdm va mdy méc. Néu trong phong c6é
san pham toa 4m vao khong khi nhu thiic an, caphé, tra, rau qua, cic ndi nau,
4m dun nudc... thi phai tinh todn cu thé timg phan.

W,: Lugng 4m thdm th&u qua két cdu bao che.

2.2. Tinh toan cong suit nhiét ctia hé thong diéu hoa khong khi

Muén xdc dinh s6 lugng va cong sudt nhiét cla cdc thiét bi ¢é trong hé
thong diéu hoa khong khi, thi ngudi ta phal ti€n hinh thiét lap so d6 didu hoa
khong khi cho timg trudng hgp cu thé, Sau day sé trinh bay cic kiéu so d8 diéu
hoa khong khi phé bi€n d€ ngudi thi€t k€ lya chon cho phit hgp.

2.2.1. So dé thing

Nguyén 1y lam viéc cua so d6 thang dugc trinh by nhu sau:
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Hinh 34. Nguyén ly lam viéc cia so dd thing

Khong khi ngoai trdi ¢6 trang thdi N dugce 1dy qua cira gié 1 (C6 tam loc
bui), sau dé qua budng xir 1§ nhiét &m 2, tai day trang théi cla khéng khi duge
bién ddi theo chuong trinh dinh sin (Phu thud¢c vao diéu kién khi hau, thoi
tiét...) d€n mot trang thdi ndo dd. Sau d6 khong khi da xir 1y dugc quat gié 3
van chuyén theo dudng 6ng 4 t6i gian mdy 6 va thdi vao phong nh& hé thong
phan phoi 5.

Trong gian mdy s& dién ra qué trinh trao ddi khi gifia khong khi cdp vao
va khong khi dd bi 6 nhiém & trong phong, do d6 khong khi c4p sé nhén nhiét
thita va 4m thira r6i sau d6 duge thai ra ngodi troi nhd cira thai gié 7.

So d6 thdng duoc st dung khi gian mady c6 ngudn nhiét phdt sinh va cic
chét doc, cdc chat c6 mii ... hoac khi 1ap dit chi phi cho dudng 6ng gié héi qué
I6n so v&i nang lugng tiet klém dugc khi diing so d6 ¢6 tudn hoin khong khi.

a. So dé mia hé

3 nudc ta vao mia he khong khi c6 nhiét d6 va do 4m kha 16n. Trén dé thi
I —d (Hinh 35) trang thdi khong khi ngoai trdi ky hiéu bang di€ém N c6 thong
s6 tinh todn ty, ¢n. Trang thdi khong khi trong nha dugce ky hiéu bing diém T

(tr.or)

[
tn N~ on
Ir (PT
tv (P=l
Oav
d

Hinh 35. S0 dé miia heé
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Gia sl khong khi vao ¢6 trang thai V. RS rang V phai nim trén tia TV ¢6
h¢ s6 géc er = Q. W v61 VT la qud trinh tu thay déi trang thdi ciia khong khi
do nhan nhiét thira vd 4m thita trong phong. Trang thdi khong khi cusi qué
trinh xir 1y ky hiéu 1a O v6i @g = 0.9 — 0.95 (Theo 1y thuyét ¢, = 1), con nhiét
do tg thap hon ty khoang 0,5°C do c¢6 tdn that & quat va dudng ong din. Tia
OV ¢6 ggy = . Trong da s6 trudng hgp ngucn ta bd qua ton that ndy va coi
trang thai O va V tring nhau.

Tir cdc phan tich trén ta c6 thé suy ra cich xay dung dé thi I — d cho so
dé diéu hoa khong khi cho mla he nhu sau:

Trudc hét, rén do thi I — d xdc dinh vi tri cdc diém T va N theo céc thong
s0 tinh todn di bi€t. Tur T dung tia e, tia ndy cét dudng ¢, (Chon ©q = 0,9 — 0,95)
tai 0, c6 the coi O = V. N6i NO. Doan NO biéu dién qud trinh xir 1y nhiét 4m
(Lam lanh, 1am kho khéng khi).

Sau d6 can kiém tra diéu kién vé sinh: Trang thii khong khi théi vao (Diém
V) phai c6 nhi¢t d6 chénh léch so v6i nhiét d6 trong phong khong qui 100C
néu théi tir trén cao hodc khéng qua 7°C néu théi gié tir dudi 1én. Néu didu
ki¢n ndy khong thoa man phai nang nhiét d¢ thoi vao 1én bing cich sl dung
bo sdy khong khi cdp hai trong thiét bi xir 1§ khong khi. Qua trinh sdy néng
khong khi dugc tién hanh dang dung am va xay dung dé thi do theo cich sau:

Dung tia & nhu trén. Xdc dinh 04

nhiét d¢ théi vao cho phép ty, = tp — (7 tx
10°C) tuy theo phuong thic thdi gié tr
tr dudi [én hay tir trén xudng. Giao -

diém dudng ty va tia gy 1a diém théi
vao V. Tir V dung dudng tia dy =

Const cit dudng ¢y tai O (¢, = 0,9 - tv
0,95). N6i NO. ‘
Nhu vay trong thiét bi x 1y 0,
khong khi cho muia hé cin 6 bo xit e
Iy 13m lanh khong khf dé thyc hién dv
qui trinh NO, bo phin sdy néng d
khong khi c&p II d€ thuc hién qua ) o
trinh OV. Hinh 36. So do mua hé c6 sdy cdp 1T

Néng sudt cia hé thong di€u hoa khong khi mita he theo so dé thing
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- Nang sudt gi6 can thiét:

H
L-1, d -4,

Hoac tinh theo luu lugng thé tich:

H

LA =ﬁ (m3/s)

- Nang sudt lanh cén thiét:
Qp =LH(Iy - 1) (kW)
- Nang sudt sdy cdp II:
' Q" =LAy -d) (kW)
- Ning suét 1am kho:
Wy =LH(dy-d,)  (kg/s)
Trong cdc cong thic trén don vi cua cic dai lugng trong do nhu sau:
Nhiét thta Q tinh bing kW
Am thira W tinh bing kg/s
Entanpi I tinh bing kJ/kg
Dung 4m d tinh bing kg/kg
b. So dd mia dong
D¢ lap so d6 diéu hoa khong khi cho mia dong ciing cin biét trude trang
thdi khong khi ngoai troi (N) va trong nha (T) theo cdc thong s6 tuong ttng l1a
tny On VA (t,97). Nhiét thira cta mia dong Qdy va dm thira Wi 34 biet, C6
nghia [& hé s g6c cia tia qua trinh ty thay d6i trang théi cla khong khi
&1 = QI/WdL. di x4c dinh. Sodé mua déng c6 suti dm khi ty rat thap (Hinh 37a),
Céch lap so d6 twong ty nhu trudng hop miia he: Tir diém T dung tia &, tia nay
cat dudng ®g tai V (Coi nhr V = 0) qud trinh xir Iy khéng khi tir trang thii N
t61 V qua 2 giai doan:
- Sdy néng cdp I dé dwa khong khi tir trang thdi N dén trang thdi S 6 I = [,
Qud trinh sdy néng duge tién hanh ding dung 4m (dg = dyp).
- Lam dm doan nhiét khong khi tir S dén V. Nhu vay di€m S sé 12 giao diém
gilta dudng dy = Const v6i dudng I, = Const.
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Khi dé trén so d6 diéu hoa khong khi mia dong (So d6 thing) s&6m c6
cac duong sau:

NS: Sdy néng ding dung 4m
SV: Lam 4m doan nhiét
VT: Tu bién déi trang th4i do nhén nhiét thira v 4m thira
Viéc kiém tra diéy kién vé sinh cﬁng‘tlrofng ty nhu so d6 muahe.
Néu nhiét do théi vao qué thap thi cling phai tién hanh sdy @p II nhu sg
dé mua hé (Hinh 37b).

- &
N = NS J& 7 o=l
P tv 2
l O
o N ' I
A7 tn tn
/ h X
du dv dv
d d
~ a) b)

Hinh 37. So d6 mia dong

Diém V 14 giao diém cia dudng e1 va dudng (ty) = Const. Trén I — d xéc

n

dinh diém T va N (Theo tri s6 cdc thong s6 tinh todn). Tir T k& tia g1, ia € cat
dudng ty & V. Dudng d, = Const ct dudng ¢y = 0,9 + 0,95 tai O. Tir O dung
dudng dy = Const, hai dudng nay cit nhau tai S. Né&uy by <tgthiO=VvaQia
giao diém cta dudng er va dudng @,. Nhu vay trong thit bi xir Iy khong khi
mua dong cdn ¢6 thiét bi sdy cap I, thiét bi 1am 4m doan nhiét va thiét bi sdy
cdp II. Ning sudt cha thiét bi duoc tinh:
- Nang suét gié:
07 _ wp

o ~ )
-1, d,-d (kg/s)

- Niing suat say cap I:
QP = L2 -Iy) = LI, - Iy (kW)
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- Nng suélt 1am 4m:

Wp = LD(d, ~ dg) = LP(d, - dy) (kg/s)
- Nag sudt say cap II:
QPy = L2y - 1) (kW)

Bon v,céc dai lvgng gidng nhu trong tinh so dé mua he
2.2.2. Y do tudn hoan khong khi mot cdp

Nguyénly 1am viéc cta so dé tuin hoan khong khi mot céip dugc trinh bay
nhu sau:

N

11

Hinh 38. Nguyén 15 lam viéc ciia so dé tudn hoan khong khi mot cap

Khong khi ngodi tr&i ¢6 luu lwgng Ly. Trang thdi N qua cira 13y gié tréi |
di vao buéng hoa tron 2. Tai day dién ra qud trinh hoa tron gitta khong khi
ngoai troi va khong khi tuan hoan (Trang thdi T, lwu lugng L), khéng khi sau
hoa tron (Trang thdi C) duoc xif Iy nhiét &m trong thiét bi xir 1y 3 dén trang
thii O r6i duge quat gi6 4 van chuyén theo dudng Ong 5 dén gian méy 6 vao
phong qua cic miéng thé; gis 7. Trang thdi khong khi théi vao V do nhan nhiet
thira va dm thira trong gian mdy neén ty thay d6i tir trang théi V dén T theo tia
VT ¢6 he 56 gée e = Qp/Wr. Sau dé khong khi trong phong ¢6 trang thii T
dugc hiit qua cdc miéng hdt va di vao dudng ong gié héi 9, loc bui 10 va quat
16 héi 11 tudn hoan vé budng hoa trén 2. Cira ldy gi6 1 va ctra thai gi6é 12
thudng duge déng chinh d€ dim bio cho qua citng lugng gid.

a. S0 do mia hée

Trén d6 thi I —d, T va N biéu dién cic trang thdi tinh todn cta khéng khi
trong nha va ngoai trdi (Hinh 39a). Diém C bidy dién trang thai khong khi do
hod tron, di€m C c6 thé dé dang xac dinh trén dudng néi TN néu biét ty 1é hoa
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tron Ly: Le. Nhu vay TN va NC biéu dién qué trinh hoa tron. Diém théi vio
V gibng nhu trudng hop di xét & so d6 thing, 1 giao diém cta dudng e di
qua T véi dudng @, = Const. (Hoic ¢g = 0,9 + 0,95). N&u bd qua tén that nhiét
O quat va dudng 6ng dén thi V ciing 13 trang thdi cudi clia khong khi trong qud
trinh 1am lanh, coi nhu O = V. N&i CO doan CO s& bidu dién qua trinh lam
lanh, lam kho khong khi. _

Nhu vay, viéc xay dung d6 thi 1 - d trong trudng hop nay gan giéng nhuw
trong 50 d6 mua he (Hinh 35), chi khéc 1a thay qua trinh xit I khong khi NO
biang qu4 trinh CO.

I T. C N
t\?' V / .
to ;/ _.
d d
a) b)

Hinh 39, S0 d6 mita he

Viéc ki€m tra diéu kién vé sinh, nhiét d6 théi vao ciing duoc tién hanh
tuong tu nhu phan trude. Trén hinh 39b trinh bay truong hop nhiét do 1, <ty
cho phép khi d6 OV biéu dién qu4 trinh sdy néng déng dung 4m trong bo siy
khéng khi cdp II.

Nhu vay h¢ thong diéu hoa khong khi cé tuin hoan 1 cdp cin cé them
dudng ong gid héi véi cdc clra hiit gid, bo loc bui, quat gié héi va trong buéng
mdy diéu hod khong khi (Budng diéu khong) cdn bd tri thém budng hoa tron.

- Ning sudt gié dugc xdc dinh theo cong thifc:

_o _ W
I.-1, d,-d,
Trong d6: LH = LHy + LH,

Lugng khong khi b6 sung LHy duge x4c dinh tir diéy kién vé sinh nhu sau;

LH

(kg/s)
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- Néu ngudi 1am viéc lau dai trong phong ¢6 di€u hoa khong khi thi cdn bé
sung cho méi ngudi lugng khong khi tuoi 13 25 — 30 m3/h.

- Néu ngudi 12m viéc ngin han (Vai gi0) trong phdng hodc cho phép hit
thude 14 thi 6 thé bd sung lugng khong khi tuoi cho moi ngudi it hon, khoang
18 m?h. Tuy nhién, trong b4t ky trudng hop nao thi lugng khong khi bd sung
cling khong dusi 10% tng lugng khong khi cdp vao phong vi lugng khong khi
hoa tron khong déng déu.

Tom lai lugng khong khi b6 sung cho n ngusi:

LHy > (30 = 35)n m¥/h. Va Ll > 10%.L~H

Nghia la tri s6 Ly tinh todn trén sé lay theo gid tri 16n hon va lugng khong
khi tudn hoan s& 13:

LH, = LH - LH
Vitri hoa trén C duge xic dinh theo ty 1é hoa tron
f i
UV e Koy
LT e L7 TNT

Hodc ¢6 the x4c ding C qua I va d,.
IC = IT(LHT/ LH) + LHN (LHT/ LH)

Néﬂg sudt lanh QO = LH.(IC — Io) kw
Nang suat sdy cap II: QHgy, = LAy - L) kW
Nang suat lam kho: W, = LH (d. — do) kg/s

b. S0 dd mia dong

Trén dé thil—d, cdc trang thai T va N x4c dinh theo céc théng s6 tinh todn
cta khong khi trong mila dong, viec dung £ qua T va dung diém V = O tuong
tr nhu phén trén. Diém hoi tron C nim trén giao di€ém dudng néi TN véi
dudng Iy = Const, NC va TC biéu dién qué trinh hoa tron khong khi b6 sung
(Trang thdi N) vdi trang thdi khong khi tudn hoan T. CO = CV biéu dién qua
ttinh 1am 4m doan nhiét trong budng phun. OT hay VT biéu dién qud trinh
trong ty thay doi trang thai ciia khong khi do nhan nhiét thira va 4m thita. Viec
ki€m tra nhiet do t, so véi tri s6 nhi¢t d6 thoi vao cho phép ty ciing tign hanh
nhur trén, hinh v& 40b trinh bay truong hop t, khong thod min ty, > t,— (7 + 100C).
Hinh v& 40a trinh bay so dé ¢6 tudn hoin khong khi mita dong trén dé thi I - d.
3 hinh 40b duong OV bi€u dién qud trinh sdy néng ding dung 4m trong bo
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sdy khong khi cap I1. Diém hoa tron C phdi thoa man diéu kién vé sinh Ly 2 10%.
L nghia ia phai cé:

CN L, 1 va Ly phai thod min

CT L 10  Ly>(30-35n

‘Trén hinh 40b ciing trinh bay truomg hop ty 1é hoa trén khéng thod min
di¢u kién vé sinh, khi d¢ vi tri C 161 C* va trong
C’S (Qud trinh sdy néng déng dung 4m trong bo
la so d6 di€u hoa khong khi gém cic qua trinh T

C’S: Sdy cap 1

sd d6 phai cé thém qud trinh
say khong khi c&p I). Nghija
C’ va NC” hoa tron
SCO: Lam 4m doan nhiét
OV: Say cap I1
VT: Ty thay d6i trang théi theo nhiét thita va 4m thira € = Qdry/Wip,
Nang sudt gi6 cia hé théng duge tinh theo so d6 thing, so d6 mia dong.
Luong gi6 b6 sung LPy va luong gié tudn hoan LP ciing duge x4c dinh
theo Ly > 10%. L.
Nang sudt sdy cap I:

QP = LB.(Ig - 10) = LO.(I,, — 1) kW
Ning sudt sdy cap II:

QS[I = LD(IV — [0) kW
Nang suat lam 4m:

WD = LD.(dO — dS) = LD.(IO — IN) kg/b

I

a) b)
Hinh 40. So d6 mua dong
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2.2.3. So' do tudn hodn khong khi hai cdp

S0 d6 tudn hoan khéng khi hai cip duge sir dung rong rai trong cac xi
nghi¢p cong nghiép nhim nang cao hon nita hiéu qua kinh t€, tiét kiém nang
lugng. St dung so dé tuin hoan khong khi hai cdp cé thé giam nang lugng say
cap II hoac loai bo thiét bi phun 4m bé sung trong hé théng. Trén hinh 41a
trinh bay so d6 nguyén Iy va hinh 41b biéu dién cic qud trinh d6 trén d6 thi

~d. Hé théng diéu hoa khong khi ¢6 radn hoan khong khi hai cdp nham diéu

chinh nhiét do théi vao (Thay cho sdy khong khi cép II), khong khi tuin hoan
(Trang thai T\, luu luong L)) qua cira diéu chinh 8 di vao buéng hoa trén 2,
tai day dugc hoa tron véi khéng khi bd sung (Trang thdi N, Iuu lugng L) dé
dat trang thdi C, réi qua thi€t bi x{t y nhiét 4m 3 dat t6i trang thai O, phdn con
lai cua khong khi tudn hoin cap I (Luy lugng Loy duoe theo dudng di tit qua
ctra diéu chinh 9 vao budng trung gian 4, tai day duge hod trén véi luong
khong khi da duge xir Iy (Luu lwgng Ly + Lr,) dat trang thdi C, r6i duge quat
816 5 van chuyén vao gian may nhu cic sg d6 trude. Piém C, ¢6 nhiét d6 cao
hon diém O nén khong sir dung sdy cap II (Coi C, = V).

S0 do nguyén ly cia hé thong

I‘r T, C N
2 3 4 5
1 ot Y
oS
8¢ 4
9
7 6 -
46&. i N i
a) . b)

Hinh 41. S0 d6 tudn hoan khong khi hai cdp

Trén hinh 42 12 so d6 hé théng c6 tudn hoan khong khi ¢dp II nhim diéu
chinh.d¢ 4m (Thay cho phun 4m b3 sung) va d6 thi I - d twong iing. Khéc véi
so d6 hinh 41, & day khong khi tudn hoan cp I (Trang thai T) duoc hoa trén
voi khong khi ngoai trai (N) trong budng hoa tron 2 dat trang thii C| 16i chia
lam hai phén:
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Hinh 42. So do hé théng c6 tudn hoan khong khi cap Il

- Mot phan di qua thiét bj xir 1 nhiét 4m 3 dé dat trang thdi

- Phan con lai di theo dudng tat qua cira diéu chinh 7 t6i budng tng gian
A, 1ai day lai hoa tron vdi luong khong khi & trang thdi O dé duoc king khi
¢ trang thdi C,. San d6 dugc quat gi6 5 tii t6i gian mdy. Do trang thaiidi vao
lic nay 13 C, = V nén sau khi nhdn nhiét 4m thira trong nha, khong K s& c6
trang thdi T v6i d6 dm o1 I6n hon so véi trudmg hop tudn hoan khéonghi mot
cdp (Diém T°), nghia 13 tuan hoan khong khf cdp I trong truomg hoply di
thay phun 4m b3 sung. Khi can gidm dm trong gian mdy nguoi ta dénpét cira
816 9 va m& to cita gi6 8 (Hai cira nay thuong duoc déng chinh) dé da diém
C, vé€ gan vdi diém O.

Khi sir dung so d6 tudn hoan hai cdp cdn chi §: Khong khi cdn ducloc bui
can than vi phan khong khi tudn hoan cdp II khong duge 1am sach 1i€d 3.

Ning suat gi6 cita hé thong;

L =Ly + Ly + Ly, (ke/s)
Ty ¢ tudn hoan cép I
Lpy/L = C,T/NT < 0,9
Ty 1¢ tudn hoan cdp II:
Liy/L = C,0/0T (Hinh 23)
Hoac/L = C,0/0C, (Hinh 24)

Luong khéng khi duge xir 1y trong 3 nho hon L (Vi ¢6 m¢ lugng khong

khi L1, di tat) khi d6 nang suat can thiét; '
* Qo = (L - Lp) (I - L)
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NI vdy so v6i so d6 tudn hoin khong kiti mot cdp nang suat lanh tieu t6n
dugc gm di mot luong 14 L(Ie — L)

Sttung tudn hoan khong khi haj cdp khong nhig gidm dugc nang lugng
cho sacdp II hodc cho phun 4m bé sung ma con giam chi phi lam lanh.

2.1. Tinh cong sudt lanh thuc té

Tng cac muc néu trén ta hoan toan tinh dugc cong suat lanh modt cach
¢hinh ic néu nhu ta tinh duoc chinh xdc luong nhiét 4m thira. Song trong céc
cong tic trén chua tinh dugce luwgng nhiét thim lau vao phong do cic cira ciia
toa nkkhoéng kin va do mé cfra ra vao cic phong. Cho nén khi chon cong
sufit 14t d€ chon mdy, cdn tinh them 10% < 15% d& bt vao cic 16n thét nhiét
néu tr.

Qur=(10% + 15%) Q,.

2.5. Tinh todin 56 mdy diéu hoa khong khi

Stndy di€u hoa khéng khi duge chon tuy theo cong sudt cita timg mdy.
Néu g nang suat lanh ctia mot may G ch€ do diéu hoa (t; = 50C va ty = 350C
hoac &= 409F va t = 1109F) 1a QuPH, ta c6 s6 mdy diéu hoa khong khi la:

Qi

H
0

S6 miy =

2.5. Phuong phdp uéc luong

BPdon gidn trong thuc ¢ sau khi di tinh duge Qr ngudi ta ¢ thé ude
lugng ing sudt lanh ciia hé thong diéu hoa khong khi theo cdc hé s& kinh
nghiémsau: '

§$=Qy/Qr— Qy= S.Qr

He¢3 S chon nhu sau:

- Thvién, nha kho: 1,2 — 1.3

- Vaphong, phong 1am viec: 1,5 - 2,0

- Raphat, rap chidu phim: 1,7 - 2.5

- Clraang an, khéch san, bép: 2,0 - 3.5

IIl. CA TAO VA PHAN LOAI MAY PIEU HOA KHONG KHI
1. CaU ta clia may didu hoa khéng khi )
My dicu ba khong khi 12 mot 8 hop mdy lanh hoan chinh thuc hién chiic

nang di¢u hod hong khi dé tao ra moi truong tién nghi phuc vu cho doi sgng
sinh hoat va con; nguiép.
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?h(‘mg bénh nhéan
Phong ho sinh, thai san
Phong dich té

Phong in ban vé

Bép khéch san, bép 1én
Phong phun son

60
100
170

5-8
dén 10
10 - 15
10 - 20
20 - 50

J

- Ngoai ra con phai quan tam dén do én cia hé thong. Bang 7 giéi thiéu

mOt s6 chi tiéu vé do 6n

Bdng 7. Chi tiéu vé do on

F Do on cuc dai cho phép
Tén phong Gig trong dB
ngay

Cho phép | Nén chon
Céc phong bénh nhan trong bénh 6-12 35 30
vién 22-6 30 30
Gidng dudng, phong hoc 40 35
Phe i nhi Iré VA miy oi4 6-22 40 35

ong ngu nha tré va miu gi;

& ne ¢ mau grao 22-6 30 30
Phong an 1én, quén 4n uéng 16n 50 45
Qudén dn udng nho, hiéu ciphe 45 40

6-22 40 30
Phong ¢ :
one 9 22-6 30 30
9-22 45 35
Khach
ach s 226 40 30
Nha hat, phong nhac 30 30
Phong hop, rap chiéu béng 40 35
Céc phong hop khde, hoi nghi 55 50
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Phong lam viéc tri 6c 50 45

Phong may tinh dién tir 70 65
Phong Iam viéc, do dac, diéu 635 55
khién, phong diéu van yéu cdu cao : 70 65
Phan xudéng san xuit 6n o 85 80

Do on can trdnh ¢6 thé hai cho

thinh gidc néu lién tuc tiép dién 20 40

- Khi tinh chon cdn phai thod mén céc di€u kién vé kién tric va moi trudng
xung quanh cia tod nha. Ngoai ra con phdi ddm bdo yéu cdu mdy diéu hoa
khong khi c6 két cdu don gidn, dé van hanh vi bio dudng.

2, Tinh toan nhiét va céng suat lanh

2.1. Tinh toan nhiét

Dé duy tri duge cdc théng s trong phong, can phai khir dugc nguén nhiét
thira v 4m thira tr cdc ngudn khéc nhau thii vao phong. Diéu kien can bang
nhiét 4m 12 mia hé mdy lanh phai c¢6 dii cong susit dé can béng nhiet 4m véi
nhiét ton that qua két cdu bao che, nhiét do ngudi toa ra, do may, do den chiéu
sdng, do lot khong khi, do lugng gié o ...

* Xdc dinh nguon nhiét

Trude hét can phai xdc dinh duge luong nhiét thiva cdn thist phai thai ra
ngoai phong d€ gilf can bang nhiét. Lugng nhiét thita 12 tdng clia céc ngudn
nhiét thanh phén:

Qun = Q + Qs+ Q3+ Qs + Q5 + Qg (kW hoac W)

Trong d6:

Q,: Tén thét nhiét qua k&t c&u bao che

Q,: Nhiét do ngudi toa ra

Q3, Q4 Nhiét do mdy méc va dén chi€u sing tod ra
Qs: Nhiét do bitc xa mat trdi

Qg: Cac nguodn nhiét khic
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a. Tinh Q1
Q, =k.FAt (kW)
Trong dé:
k: H¢ s6 truyén nhiét (W/m2K)
F: Dién tich bé mat két cau bao che (m2)
At: Hi¢u nhiét do trong va ngoai nha
At =ty — t. (0C)
N€u qua mot phong dém t l&y bang 0,7 va qua hai phong d¢m 1dy bing 0.4,
néu ti€p xic véi phong diéu hoa thi = 0,
i

1 I3, [
- — + _ -+ — -
Ay Z A a,

k= , (W/m2 9K)

an: He s6 toa nhiét ciia vdch bén ngoai oy = 23,2 W/m2.K

Néu ¢ phong dem ay = 11,6 W/m2.K

ay: HE 6 tod nhiét cha vach bén trong o = 11,6 W/m2.K

Néu véch trong ¢ trang am oy = 8,1 W/m2.K

Si: BE day cta 16p vat licu the i {m) .

Ai: He sd dan nhiét clia I6p vat liéu thd i (W/m.K)

Oy clia trdn va nén 1dy bing 6 ~ 7 W/m2.K. Tinh nhiét t6n that qua nén
gidng nhu clia kho lanh, cling chia nén thanh timg dai song song rong 2 m theo
chu vi tir ngoai vao trong vi chon hé 56 truyén nhiét 1an luot 12 0,47; 0,23 0,12
va cudi cling 1a 0,07 W/m2.K. Truong hop cong trinh xay dung & viing nhiéu
216 phdi tinh bé sung 5 — 10%. Cong trinh k&t cdu theo huéng Béc, bong, Tay
bic, Dong bic bs sung 10%, Dong nam, Tay b6 sung 5%. Cong trinh 6 do
cao tr 4 m tré 1én mbi mét bé sung 2% nhung khong vuot qua 15%.

b.Tinh Q,:

Q=g (kW)

Trong dé:

q: Lugng nhi¢t do ngudi toz ra(W/ng)
n: S6 ngudi trong phong
Luong nhigt g va do 4m o do ngudi tod ra:
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Q (W/ng)

Lao dong nhe

c. Tinh Q,:

115

Qs = Npc.K,. Ky 1mpp/1/mpc (kW)
Trong d6:
Np¢: Tong cong sust dong co lap dit
K,: H¢ s6 phu (ai bing cong suat lam viéc thuc trén cong suat 1ip dat
K,: Hé 56 lam viec dong thdi hay hé s6 thoi gian lam viéc
Mitp: Hiéu sudt truyén dong, tuy thue loai dong co
Npc: Hi¢u sudt dong co, tuy thugc loai dong cqg

d Tinh Q,:
_ Qy=Np (kW)
Trong dé:
Np: Téng cong sust den chigy sdng
e. Tinh Qs
Qs = Qg + Qpc(kW)
Q = FK-ISD-ﬂl—nz-ﬂ3-1'l4
Trong dé:

Fy: Dién tich mat kinh cira sg (m2)

Isp: Cudng d6 birc Xa mat troi trén mat ding (W/m?2)

Ny: He 56 trong su6t caa kinh, mot 16p: 0,9; hai 16p: 0,81

M2t Hé s6 bam bin cia kinh, mot 16p: 0,8; hai 16p: 0,7

N3t He s6 khiic xa caa kinh, mot I6p khung gé: 0,61 - 0,64; mot 16p khung
kim loai: 0,75 - 0,79; hai lép khung gé: 0,3 - 0,55.
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- M4 HE s6 tén xa do che chan, 6vang: 0,05; manh: 0,25; clra chdp: 0,3; rém
che: 0,3; rém che trong sudt: 0,6; kinh khuéch tdn: 0,7
Qpc = 0,047. k.gg. E I
Trong dé
k: H¢ s6 truyén nhiét, chon nhu khi tinh Q,
€g: DG den bé mat cia két cdu bao che; ngdi xi mang xdm: 0,65;
bétdng sau nhiéu nam sit dung: 0,83
Is: Cuong d¢ bic xa
F: Dién tich bé mat nhéan bitc xa

g . Tinh Qg

Cédc nguén nhiét khdc nhu do o lot khéng khi, do mang thic an, nuéc
uéng vao phong... s& duge tinh todn theo timg trudng hop cu thé.

2.1.2. Tinh todn luong dm thita

Wy =W+ W, + W, (kg/h)

Trong d6

W : Lugng am do ngudi tod ra W| = n.m

n: S6 ngudi 1am viéc trong phong.

o: Lugng 4m riéng do méi ngudi toa ra (kg/h).

W,: Lugng 4m do bay hoi tir san phdm va mdy méc. Néu trong phong cé
sin phidm tod 4m vao khong khi nhu thic an, caphe, tra, rau qua, cic néi niu,
dm dun nudc... thi phai tinh todn cy thé ting phan.

W Luong 4m thdm thdu qua két cdu bao che.

2.2. Tinh toan cong suat nhiét cia hé thong diéu hoa khong khi

Mudn xdc dinh s lugng vi cong sudt nhiét cla cdc thiét bj cé trong hé
thong diéu hoa khong khi, thl ngudi ta phal ti€n hanh thiét lap so dé diéu hoa
khong khi cho timg truong hop cu thé. Sau day sé trinh bay cic kiéu so do diéu
hoa khong khi pho bién dé ngudi thiét k€ lva chon cho phu hop.

2.2.1. S0 d6 thing

Nguyén ly lam viéc cha so d6 thing dugc trinh bay nhu sau:
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Hinh 34. Nguyén 1y lam viéc ciia so dé thdang

Khong khf ngodi trdi ¢6 trang thai N dugce 14y qua clra gié 1 (C6 tam loc
bui), sau d6 qua budng xi 1y nhiét 4m 2, tai day trang thii cha khong khi dwoc
bi€n ddi theo chuwong trinh dinh sdn (Phu thudc vao diéu kién khi hau, thdi
tiét...) d€n mot trang thai ndo d6. Sau dé khong khi da xu 1y duge quat gié 3
van chuyén theo dudng 6ng 4 t6i gian mdy 6 va théi vao phong nhd hé thong
phéan phoi 5.

Trong gian may sé& dién ra qua trinh trao doi khi gifta khong khi cap vao
va khong khi di bi 6 nhiém & trong phong, do d6 khong khi c¢ap s€ nhéan nhiét
thira vA 4m thira rdi sau d6 dugce thai ra ngoai troi nhd clta thai gié 7.

So dé thang duoc st dung Khi gian mdy c6 nguén nhiét phat sinh va cdc
chdt doc, cdc chat cé mui ... ho#c khi 14p dat chi phi cho dudng 6ng gié héi quéa
16n so v6i nang luong tiét kiem duge khi diing so d6 ¢é tudn hoan khéng khi.

a. So d6 miia hé

& nude ta vao mia he khong khi ¢6 nhiét d6 va d6 4m kha 16n. Trén dé thi
I — d (Hinh 35) trang thai khong khi ngoai tr&i ky hiéu bing diém N ¢6 thong
56 tinh toan ty, ¢y. Trang thdi khong khi trong nha duge ky hi¢u bing diém T

(tr.oq)
[

N N @
ir T, or
v (P“‘:l
Oav
d

Hinh 35. So do miia hé

70



Gia st khong khi vao cé trang thdi V. R& rang V phai ndm trén tia TV ¢6
h¢ s6 g6c ep = Q. Wy v6i VT 1a qud trinh ty thay déi trang théi cla khong khi
do nhén nhiét thira va 4m thira trong phong. Trang thdi khong khi cusi qua
trinh xir 1y ky hi¢u 12 O véi ¢y = 0.9 — 0.95 (Theo Iy thuyét ¢, = 1), con nhiét
do t, thap hon ty khodng 0,50C do c6 t6n thét & quat va dudng 6ng din. Tia
OV ¢6 g5y = . Trong da s& truomg hop ngudi ta bé qua tén thét niy va coi
trang thdi O vi V tring nhau.

Tir cdc phén tich trén ta ¢6 thé suy ra cich xay dung dé thi I - d cho sg
d6 di€u hoa khong khi cho mua hé nhu sau:

Trudc heét, trén d6 thi I - d x4c dinh vi trf cdc diém T va N theo cic thong
sO tinh todn da biét. Tir T dung tia e, tia ndy cat dudng ¢ (Chon ¢ = 0,9 —0,95)
tai 0, ¢6 thé coi O = V. N6i NO. Doan NO bicu dién qud trinh xvr Iy nhiét 4m
(Lam lanh, lam khé khéong khi).

Sau d6 cdn ki€m tra diéu kién vé sinh: Trang théi khong khi théi vao (Diém
V) phai c6 nhiét d6 chénh lech so véi nhiet d6 trong phong khong qud 10°C
néu théi tir trén cao hoidc khong qua 79C néu thoéi gié tir dudi lén. Néu diéu
kién nay khong thoa man phai nang nhiét do thdi vao lén bang cich sir dung
b6 sdy khong khi c&p hai trong thiét bi xir 1y khong khi. Qud trinh sdy néng
khong khi duge tién hanh ding dung 4m va xdy dung d6 thi d6 theo cich sau:

Dung tia ep nhu trén. Xdc dinh [

,. !
nhi¢t d6 thoi vao cho phép ty = tr - (7 N
10°C) tuy theo phuong thitc théi gi6 [t
ti dudi 1én hay tir trén xudng. Giao .

diém dudng ty va tia ey 12 diém théi
vao V. Tir V dung dudng tia d, =
Const cit dudng ¢ tai O (¢, = 0,9 - tv
(,95). N6i NO.

[
Nhu vay trong thi€t bi xir Iy s
khong khi cho mila he cdn c6 bo xir -
1y 13m lanh khong khi dé thuc hien dv
qud trinh NO, bo phan sdy néng d
khong khi cép II d€ thuc hien qu4d \ L
trinh OV. Hinh 36. So d6 mia hé cé sdy cap I

Nang suat clia hé thong didu hoa khong khi miia he theo so dé thing
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- Nang suét gid can thiét:

Hoic tinh theo luu lugng thé tich:

LH
H o _
L 2 (m3/s)
- Néing suét lanh cén thiét:
Qg = LH(Iy — 1)) (kW)
- Ning suit sdy cdp IL:
' Q" =LHdy —dy) (kW)
- Nang suat lam kho:
Wy =LHdy-d,)  (ke/s)
Trong cac cong thitc trén don vi cla céc dai lugng trong d6 nhur sau:
Nhiét thira Q tinh bang kW
Am thira W tinh bing kg/s
Entanpi I tinh bang kJ/kg
Dung 4m d tinh bing kg/kg
b. So dé mua dong
Dé lap so d6 diéu hoa khong khi cho mila dong ciing cén biét trude trang
thai khong khi ngoai troi (N) va trong nha (T) theo céc théng s6 tuong dng la
tno On VA (t1,@7). Nhiét thira clia mia dong Qd va dm thira W di biét. C6
nghia 1a hé s6 géc cha tia qud trinh tu thay déi trang thdi ciia khong khi
e = Qdp/Wdr di xdc dinh. So d6 mda déng c6 sudi am khi ty rit thap (Hinh 37a).
Céch lap so do tuong ty nhu trudng hgp maa he: Tir diém T dung tia €T, tia nay
cat duding @ tai V (Coi nhv V = O) qua trinh xir 1y khong khi tir trang thai N
t61 V qua 2 giai doan:
- Siiy néng cap I d€ dura khong khi tir trang thdi N dén trang thai S c6 Ig=1y.
Quad trinh sdy néng duoc ti€n hanh dang dung 4m (dg = dy).
- Lam d4m doan nhiét khong khi tit S dén V. Nhu vay diém S s 1a giao diém
gilta dudng dy = Const véi dudng I, = Const.
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Khi d6 trén so d6 diéu hoa khong khi mita dong (So dé thing) s& gom c6
cdc dudng sau:

NS: Sdy néng déng dung m
SV: Lam 4m doan nhiét
VT Tu bién déi trang thai do nhan nhiét thira va 4m thira
Viéc ki€m tra diéu kién v¢ sinh ciing tlroﬁg tu nhu so d6 mua hé.
Néu nhiér do théi vio qus thap thi ciling phéi tién hanh sdy cip II nhu so
d6 mua he (Hinh 37b).

I Pr I

T/ tr
ts
er ¢=1
) s q:‘0/7

Pl

d d
- a) b)
Hinh 37. So dé mua dong

biém V 13 giao didm ciia dudng e va dudng (ty)o = Const. Trén [ — d x4c
dinh di€m T va N (Theo tri s6 cdc thong s tinh toan). Tir T k& tia er, tia g cit
dudng ty & V. Puang dy, = Const cit dudng oy = 0,9 + 0,95 tai O. Tir O dung
ludng dy = Const, hai dudng nay cat nhau tai S. Néu t,, < LthiO=Vvi0la
yiao diém cia dudng e; va dudng Pg. Nhir vay trong thiét bj xir Iy khong khi
nita dong can c6 thiét bi say cap I, thi€t bi lam 4m doan nhiét va thiét bi say
dp 11. Niing sudt chia thict bi dugc tinh:
- Nang suit gié:
17 = or A

I-1, d.-d,

(kg/s)
- Néng suat say cap I:
QPg = LD(Ig - 1) = LP1, - Ly (kW)
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- Nang sudt 1am 4m:

Wy = L0(d, —dg) = LP(d, ~ dy) (kg/s)
- Ndng sudt say cap II:
QP = LO(Iy - L) (kW)

Pon vi cac dai lugng giong nhu trong tinh s¢ d6é mua he

2.2.2. So do tudn hodan khéng khi mot cdp

Nguyén 1y 1am viéc clia so d6 tuan hoan khong khi mot cap duoce trinh bay
nhir sau:

1 C - @

N

8D

12 |7

; IIET)
10 '
9

Hinh 38. Nguyén Iy lam viéc cia so do tudn hoan khéng khi mor cap

Khong khi ngoai troi ¢6 I lugng Ly. Trang théi N qua cilra 14y gié troi |
di vao budng hoa tron 2. Tai day di€n ra qué trinh hoa tron gifta khong khi
ngoai troi va khong khi tudn hoan (Trang théi T, luu lugng L), khong khi sau
hoa tron (Trang thdi C) dugce xur 1§ nhi¢t am trong thiét bi xit 1y 3 dén trang
thdi O rdi dugc quat gié 4 van chuyén theo dudng ong 5 dén gian may 6 vio
phong qua cdc miéng thdi gid 7. Trang thdi khong khi théi vao V do nhén nhiét
thira v am thita trong gian mdy nén tir thay ddi tir trang thdi V dén T theo tia
VT c6 he¢ $6 géc e = Q/Wr. Sau d6 khong khi trong phong ¢6 trang thai T
duge hit qua cdc miéng hiit va di vao dudng Sng gié héi 9, loc bui 10 va quat
gi6 hoi 11 tudn hoan vé budng hoa tron 2. Cira 14y gidé 1 va cira thai gid 12
thudng duge déng chinh dé dam bao cho qua ciing lugng gié.

a. So dé mia hé

Trén d6 thi I —d, T va N bicu dién cdc trang thdi tinh todn cta khong khi
trong nha va ngoai troi (Hinh 39a). Diém C biéu dién trang thai khong khi do
hod tron, diém C ¢6 thé dé dang x4c dinh trén dudng noi TN néu biét ty 1é hoa
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trén Ly L. Nhu vay TN va NC biéu din qué trinh hoa tron. Diém théi vio
V giong nhu trudng hop di xét & so d6 thing, 1a giao diém ctia dudng & di
qua T véi dudng ¢ = Const. (Hoic ¢y = 0,9 + 0,95). N&u b qua t6n th4t nhiét
& quat va dudng dng dan thi V ciing la trang thai cudi ctia khong khi trong qua
trinh 1am lanh, coi nhw O = V. N6i CO doan CO s& bidu dién qua trinh 1am
lanh, 1am kho khong khi.

Nhur vay, vi¢c x4y dung d6 thi I - d trong trudng hop nay gan gidng nhu
trong so d6 mua he (Hinh 35), chi khdc 1a thay qué trinh xit 1y khong khi NO
bang qu4 trinh CO.

I 1% S C N
ST/ =1
tv v I
t (;/
d d
a) ' b)

Hinh 39. S0 dé miia hé

Viéc ki€m tra diéu kién vé sinh, nhiét do thdi vao cling dugc tién hanh
tuong tu nhu phan trudc. Trén hinh 39b trinh by trudng hop nhiét do to < ty
cho phép khi d6 OV biéu dién qua trinh sy néng ding dung &m trong bo say
khong khi cép II.

Nhu vay h¢ thong diéu hoa khong khi c6 tuin hoan 1 cap cdn ¢ thém
dudng dng gid hdi véi céc cira hiit gi6, bo loc bui, quat gié héi va trong budng
mdy di€u hoa khong khi (Budng diéu khong) cdn b trf them budng hoa tron.

- Nang sudt gié dugce xic dinh theo cong thitc:

o 9 W
-1, d,-d,
Trong do: LH = LHy + LH,

Luong khong khi b6 sung LHy dugc xdc dinh tir diéu kién vé sinh nhur sau:

(kg/s)
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- N€u ngudi lam viéc 1au dai trong phong ¢6 diéu hoa khong khi thi cdn b
sung cho méi ngudi lugng khong khi twoi 1a 25 — 30 m3/h.

- Néu ngudi lam viéc ngén han (Vai gid) trong phong hodc cho phép hit
thudc 14 thi c6 thé bd sung lugng khong khi twoi cho moi ngudi it hon, khoang
18 m3/h. Tuy nhién, trong bat ky truong hop nao thi lugng khong khi bé sung
ciing khong duéi 10% tdng lugng khong khl cdp vao phong vi lugng khong khi
hoa tron khong déng déu.

Tém lat leong khong khi b6 sung cho n ngudi:

LHy > (30 + 35).n m3/h. Va LHy > 10%.1LH

Nghia la tr1 6 Ly tinh todn trén s& 14y theo gié tri 1n hon va lugng khéng
khi tuan hoan s& la:

LHp = LH - LH
Vi tri hoa tron C dugce xdc dinh theo ty 1é hoa tron
H N h_’
i” =C— hodc % —-—CN
L, CT L, NT

Hoic c6 thé xdc ding C qua I va d-
IC = IT(LHT/ LH) + LHN (LHT/ LI-I)
de = I(LHy LH) + dy (LH/ LH)

Niéng sudt lanh: Qy = LH.(I- — L) kW
Nél’lg sudt Sﬁly Cﬁlp II: QHSI'{ = LH.(IV — Io) kW
Nang sudt lam kho: Wy = LH(d ~ d,) kg/s

b. So dé mia déng

Trén d6 thi I —-d, cdc trang thdi T va N xdc dinh theo cic thong s6 tinh todn
cla khong khi trong mia déng, viéc dyng e qua T v dung diém V = O tuong
ty nhu phin trén. Di€m hoa tron C nidm trén giao diém dudng noi TN véi
dudng I, = Const, NC va TC biéu dién qud trinh hoa trén khong khi bé sung
(Trang thdi N) vdi trang thai khong khi tudn hodn T. CO = CV biéu dién qui
trinh 1am 4m doan nhiét trong budng phun. OT hay VT biéu dién qu4 trinh
tuong tu thay ddi trang théi clia khong khi do nhan nhiét thira va 4m thira. Viéc
kiém tra nhiét do t, so v6i tri s& nhiét do thdi vao cho phép ty cling ti€n hanh
nhu trén, hinh v& 40b trinh bay truong hop t; khéng thoa man ty > t, — (7 + 100C),
Hinh v& 40a trinh bay so d6 ¢6 tudn hoan khong khi mita dong trén d6 thi I — d.
O hinh 40b dudng OV bi€u dién qué trinh sdy néng ding dung 4m trong bo
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sdy khong khi ¢dp II. Diém hoa tron C phai thod mén diéu kién vé sinh Ly > 10%.
L nghia la phai cé:
CN L, 1 va Ly phai thod man

cr L 10 Ly > (30 -35).n

Trén hinh 40b ciing trinh biy trudng hop ty I hoa trén khong thod min
dieu kién vé sinh, khi d6 vi trf C t¢i C* va trong s d6 phai ¢6 théem qud trinh
C’S (Quad trinh sdy néng dang dung 4m trong bé sdy khong khi cdp I). Nghia
12 s0 d6 diéu hoa khéng khi gém céc qua trink TC’ vi NC’ hoa tron

C’S: Say cdp 1

SCO: Lam 4m doan nhiét

OV: Say cap I1
VT Ty thay doi trang thdi theo nhiét thira va dm thira &, = Qdr/ Wiy
Nang sudt gi6 cua hé thong dugc tinh theo so d6 thing, so d6 mia dong.

Lurgng gi6 bé sung LPy va luong gié tudn hoan LP; cling dugc xdc dinh
theo Ly > 10%. L.

Nang suit sdy cap I:
QDSI = LD.(IS - Ic) = LD.(IO - Ic) kW
Nang sudt say cap 1I:

QSII = LD.(IV - Io) kw
Nang sudt [am 4m:
WD = LD.(dO — dg) = LD.(IO — [N) kg/S
I ‘ e T -7

a) b)
Hinh 40. So do mua déng
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2.2.3. So do tudn hoan khong khi hai cdp

So d6 tudn hoan khong khi hai cdp duge sit dung rong rii trong céc xi
nghiép cong nghiép nham néng cao hon nifa hiéu qua kinh t€, tiét kiém ning
lugng. St dung so d6 tuan hoan khong khi hai cdp ¢6 thé gidm nang lugng sdy
cap II hodc loai bd thi€t bi phun 4m bd sung trong hé thong. Trén hinh 41a
trinh bay so d6 nguyén 1¥ va hinh 41b biéu dién cdc qud trinh dé trén dé thi
I —d. He thong di€u hoa khong khi 6 tudn hoan khong khi hai cip nhim diéu
chinh nhiét d¢ théi vao (Thay cho sdy khong khi cdp II), khong khi tudn hoan
(Trang thdi T,, hru lugng L) qua cira diéu chinh 8 di vAo budng hoa tron 2,
tat day dugc hoa tron v6i khong khi bo sung (Trang thdi N, luu lugng Ly) dé
dat trang thai C, réi qua thi€t bj xit 1y nhiét 4m 3 dat t&i trang thdi O, phan con
lai cua khong khi tuin hoan cdp I (Luu lugng L,) duge theo dudng di tat qua
clra diéu chinh 9 vao budng trung gian 4, tai day dugc hoa tron véi lugng
khong khi dd dugc xir Iy (Luu lugng Ly + Ly,) dat trang thai C, réi duge quat
gié 5 van chuyén vao gian mdy nhu cdc so d6 trude. Piém C, ¢ nhiét do cao
hon di€ém O nén khong st dung sy cdp II (Coi C, = V).

So d6 nguyén 1y clia hé théng

I“ Tl Cl N
1 2 3 4 4
'f"’ L)
8¢
)
7 6
4—@: B emms ]
| 2) | b)

Hinh 41. So dé tudn hoan khéng khi hai cdp

Tréa hinh 42 1a so d6 h¢ thong c¢6 tudn hodn khong khi cap II nhim diéu
chinh d¢ am (Thay cho phun &m bd sung) va d6 thi I — d twong #ng. Khic véi
sg do hinh 41, & day khong khi tudn hoan cap I (Trang thii T) dugce hoa tron
vdi khong khi ngoai tréi (N) trong budng hoa tron 2 dat trang théi Cy réi %ﬂa
l&m hai phan:
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Er

¢ = 100%

- T—

Hinh 42. Sor dé hé théng cé tudn hoan khéng khi cap IT

0

- Mot phan di qua thiét b xir 1¥ nhiét 4m 3 dé dat trang thaj

- Phén cdn lai di theo dudng tit qua cita di€u chinh 7 t§i budng trung gian
A, tai day lai hoa tron véi luong khong khi 6 trang thdi O dé€ dugc khong khi
& trang thdi C,. Sau d6 dugc quat gi6 5 tai 6i gian mdy. Do trang théi thdi vio
ldc nay 1a C, = V nén sau khi nhan nhiét 4m thira trong nha, khong khi s& ¢6
trang thii T v6i d6 &m ¢ 16n hon so véi trudng hgp tudn hoan khong khi mot
cdp (Piém T°), nghia 13 tuin hoan khong khi cdp II trong trudng hop nay da
thay phun am b3 sung. Khi cdn gidm 4m trong gian may ngudi ta d6ng bét cira
816 9 va m& to cira gi6 8 (Hai clra ndy thudng duoc déng chinh) dé dua diém
C, v€ gan voi diém O.

Khi str dung so d6 tudn hoan hai cfp cdn chit ¥: Khong khi cdn dugce loc bui
can than vi phan khong khi tudn hoan cdp II khong duoc 1am sach 1iép & 3.

Ning sudt gié ctia hé thang:

L=Ly+Lp + Ly, (kg/s)
Ty 1é tudn hoan cép I:
Lpy/L = C,T/NT < 0.9
Ty I¢ tuan hoan cap II:
Ly/L = C,0/0T (Hinh 23)
Hodc/L = C,0/0¢; (Hinh 24)

Lugng khong khi duge xit 1§ trong 3 nhod hon L (Vi cé mot lugng khong

khi L, di tat) khi d6 nang sudt can thiét: '
¢ Qo= (L - Lpy) (¢, - Lo)
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Nhu vay so véi sof d6 tudn hodn khong khi mot cdp nang sudt lanh tidéu t6n
duoc giam di mot lugng 13 LI, — L)

Sir dung tudn hoan khong khi hai cdp khong nhiing giam ducc nang lugng
cho sdy cap II hoac cho phun &m bé sung ma con giam chi phi 1am lanh.

2.2.4. Tinh céng sudt lanh thuc té

Trong cdc muc néu trén ta hoan toan tihh dugc cong suét lanh mot cach
chinh xdc néu nhu ta tinh duoc chinh x4c lugng nhiét Am thira. Song trong céc
cong thifc trén chua tinh duge lugng nhiét thim lau vio phong do cdc cira cla
toa nha khong kin va do md cira ra vao cdc phong. Cho nén khi chon cong
suit lanh dé chon mdy, cin tinh thém 10% + 15% dé bu vao cic tén that nhiét
néu trén.

Qrr = (10% + 15%) Q,.

2.2.5. Tinh todn sé6 mdy diéu hoa khong khi

S& mdy diéu hoa khong khi duge chon tuy theo cong sudt cla tirng mdy.
Né€u goi nang suat lanh cia mot may & ché do dieu hoa (t, = 5°C va g = 35°C
hoac ty = 400F va 1 = 1109F) 1a QyPH, ta c6 s6 mdy di€u hoa khong khi la:

Qn
DH

¢

S6 may =

2.2.6. Phuong phdp uoc luong

Pé don gidn trong thuc t€ sau khi da tinh duge Qp ngudi ta c6 thé udc
lwrong nang sudt lanh cua hé thdng di¢u hoa khong khi theo cic h¢ s6 kinh
nghiém sau: '

S=QuQr = Qy=SQr

He¢ s6 S chon nhu sau:

- Thu vién, nha kho: 1,2 - 1,3

- Vian phong, phong lam viéc: 1,5 - 2,0

- Rap hat, rap chiéu phim: 1,7 - 2,5

- Cira hang an, khdch san, bép: 2,0 - 3,5

IIL CAU TAO VA PHAN LOAI MAY PIEU HOA KHONG KHI
1. Cau tao cua may diéu hoa khéng khi ‘

Mady diéu hoa khong khi 12 mot t6 hop mdy lanh hoan chinh thue hién chitc
nang diéu hoa khong khi dé tao ra moi trudng ién nghi phuc vu cho doi séng
sinh hoat va cong nghiép.
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Céc thiét bi cha may didu hoa khong khi déu gidng nhau, chi khdc nhau
vé cong sudt hodc céch bo tri thiét bi cu thé trong timg loai may.

Dé ¢6 thé hidu duge cdu tao cia mdy diéu hoa khong khi, chiing t6i xin
trinh bay so d6 cdu tao chia mot médy diéu hod khong khi mot phan tir d€ 1am
co s Gim hifu céu fao clia cdc loai mdy di€u hod khong khi khéc.

Tren hinh 43 mo ta két cdu chia mot may ‘di€u hoa khong khi mot phén tur:

11

Hink 43. Két cdu mdy diéu hod khong khi mot phan e

1. Dan ngung; 2. Quat huong tric; 3. DBong co quat; 4. Canl quat Iy tdm; 5. Mdy nén;
6. Mat dicu khién; 7. Cdm bién nhiéi; 8. B loc; 0. Dan lanh; 10. éng mao dan; 11. B¢ mdy

Trén hinh 44 mo ta nguyén téc bd tri thi€t bi caa may di¢u hoa khong khi
mot phan tir.

Trén hinh v& thay rd phia néng va phia lanh cua may duoc ngan cach voi
nhau bang mot vich c6 dén 18p cach nhiét day khoang Smm. Cira 1y gi6 troi
(Gi6é méi) duge bo tri ¢ phia hit clia quat ly tam va cua thdi khong khi da xu
1y trong dan lanh ra phong duge b6 trf & phia ddy coa quat ly tam. Pé giir sach
khong khi trén cira ldy gié tit trong phong vao quat ly tam ¢d b6 tri phin loc
khong khi. Ctra théi khong khi tir mdy ra phong trén mot s6 mdy ¢ Jam cac
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chép diéu chinh dugc (Nhan cong hoic ty dong) dé phan phéi khong khi theo
cac hudng khac nhau.

AARNELARE

IHIIIHHI

Lhd b e

Hinh 44. Nguyén tdc b6 tri thiét bi ciia mdy diéu hoa khong khi

1. Quat hucng truc; 2. Pong co quar; 3. Cua ldy gio troi; 4. Quat ly tam, 5. Dan bay hoi;
6. Phin loc khéng khi; 7. Tam ngdn c6 cach nhiét; 8. Bdng diéu khién; 9. Mao déin;
10. Phin sdy loc; 11. Biu gian nd tiéu am duong heit; 12. My nén réto; 13. Dan ngung;
A —B. khong khi lanh trong phong vao va ra; C-D. khéng ki lanh fam mdt vao va ra

Bang diéu khién 8 c6 b6 tri cdc nhém diéu khién truc ti€p cdc ché do 1am
viee (D61 v6i mdy diéu hoa khong khi diéu khién truc tiép) ho#ic dén bio tin
hiéu (D61 vdi may diéu hod khong khi diéu khién tir xa).

Dai v6i cac hé thdng may diéu hoa khong khi cong nghiép vé thanh phén
thiét bi ciing cg ban giéng nhu may diéu hod khong khi dan dung. Chi khéc
phén thi€t bi xr Iy khong khi duge dat tap trung trong phdong mdy cdch xa cic
phong duge diéu hoa. Chat tai lanh (Khong khi hodc nude) luu thong trong hé
théng cdc 6ng dén 6 boc cach nhiét, nhd quat hodc bom. Ngoai ra dé diéu
khién Jun lugng cdc chat tai lanh cap cho budng lanh ngudi ta con b tri cic
cd cdu di€u chinh ty dong hodc nhan céng. Vi du nhu cédc cach diéu chinh
hudng gid, lvu lugng gié trong hé théng diéu hoa khong khi dung chat tai lanh
12 khéng khi. Hinhk 45 mo ta nguyén 19 bé tri thi€t bi clia hé théng diéu hoa
khong khi kiéu 1ap trung
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Hinh 45. Nguyén Iy bo tri thiét bi cila hé thong diéu hoa khong khi kiéu tdp trung

7 T1

I. Cita diéu chink; 2. Budng hén hop khong khi; 3. Hé thong may lanh; 4. Buong xit Iy
khéng khi; 5. Duong 6ng cdp; 6. Ciia théi gié; 8. Phong can diéu hod khong khi;
9. Cita thu héi; 10. Pudng 6ng hoi; 1. Phong ddi mdy

2. Nguyén ly 1am viéc ciia may diéu hoa khéng khi

Nguyén 1§ lam viéc co ban clia mdy di€u hoa khong khi la ding h¢ thong
mdy v thiét bi dé xr 1y nhiét 4m cia khong khi trong phong cin diéu hoa trén
co s& thod man duge ddy di cdc yéu ciu tién nghi. D¢ hiéu duge nguyeén 1y
[am viéc cta médy diéu hoa khong khi, xem hinh 44 trinh bay nguyén 1y lam
viéc clia may didu hod khong khi mot phdn ti, trén co sG nguyén 1y ndy, cic
mdy diéu hoa khong khi khdc cling lam vige tuong ty, chi khéc vé cong sudt,
vé quy mo thiét bi hoac thém mot s6 cdc chic nang khac.

Xét trén hinh 44 ta thay thiét bi ding dé xit 1§ khong khi trong phong 1a mot
mdy lanh binh thudng, dung cdc dan trao déi nhiét déi luu cudng bitc bang quat.

Phdn xir 19 khong khi trong m4y diéu hoa khong khi 1am vigc nhu sau: DGi
véi phdn dan trong nha, khong khi trong phong dugc quat ly tam hit v€ qua
phin loc khong khi va théi vao dan lanh, tai dan lanh khong khi duge XU 1y
nhiét 4m va quay lai phong cdn diéu hoa khong khi. Khi mdy lam vig¢c dugc
mot thdi gian thi mé cira diéu chinh 3 dé lay gi6 méi cdp vao phong cén diéu
hod khong khi, sau khi da hdn hop véi khong khi cii trong phong tai budng
quat ly tam (Qua trinh A — B trén hinh). D6i v6i dan ngoai phong, khong khi
duoc 1am maét dan néng duge quat hudng truc hit vao qua ctra chdp bén canb
mdy (Qud trinh C - D trén hinh).

DGi véi mdy cé thém chie nang khac nhu 1am néng, hit 4m thi nguyén tic
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chuyén dong ctia cdc dong khong khi & cic dan trao déi nhiét khong ¢6 gi thay
dai, chi thay déi chitc ning clia dan trao déi nhiét tuy theo yéu cdu cu thé.

3. Phan loai may diéu hoa khéng khi

Dé phan loai mot cdch chi ti€t cu thé mdy diéu hoa khéng khf thi rat phiic
tap. Vi viy trong thuc t& ngudi ta ding cach phan loai ¢ tinh chat trong doi
la can cf vdo mitc d¢ phirc tap va pham vi sit dung ma chia thanh:

- Diéu hoa khong khi ¢ong nghiép. ‘

- Di¢u hoa khong khi dan dung.

3.1. Trong hé thong diéu hoa khong khi cong nghiép ngui ta chia thanh

Hé théng diéu hoa khong khi tap trung va hé théng diéu hoa khong khi
doc lap

3.1.1. Hé thiong diéu hoa khéng khi tdp trung

Trén hinh 46 trinh bay k¢t cau cia mot hé théng diéu hoa khong khi tap
trung ki¢u nudc/nudc.

Céc hé thong diéu hoa trung tam thudng ding may lanh 16n, khi nang suat
lanh khoang tir 1,000,000 Kcal/h trd 1én thudng 13 méy lanh nén hoi dang
nude/nude nghia 12 ¢ binh ngung tu biang nuéc va bay hoi bang nudc.

4 4 36

18 _
Hinh 46. So d6 hé thong diéu hoa khong khi 1dp trung kiéu nudelnieée

1. Dong co; 2. May nén; 3. Puong éng ddy; 4. Duimg dng gidm chan; 5. Binh ngunyg —
Binh chiva; 6. Phin sdy loc; 7. Van dién ti; 8. Hoi nhiét; 9. Van tiét luu nhiét; 10. Binh bay
hot lam lanh meée; 11, Binh tdch Iong; 12. Bom nuéc lam mdt; 13. Bé mude lam mdt; 14,
Nudc thanh phd qua van phao vao bé: 15. Thip nuic lam mat; 16. Dan phun; 17. Quat
gi6; 18. Bom wudc lanh; 19. Bé nucc lanh; 20. Budng thap lam mdér; 21. Quar gid lanh
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— Vong tudn hoan moi chat lanh (Fréon)

- Vong tuan hoan nudc lanh

--------- » —» VOng tuin hoan nudc 1am mat

3.1.2. May diéu hoa khong khi doc lgp

Mdy di€u hoa khong khi doc lap c6 cong sust t6i 100,000 kcal/h hoic
150,000 kcal/h. Mdy di€u hoa doc lap 12 nhitng t& may lanh nén hai ¢6 thict
bi ngung tu lam madt bing nudc hodc khong khi va dan bay hoi 1am lanh truc
ti¢p. Nudic ]am mdt binh ngung c6 thé 14y tir gi€ng, tir hé théng nudc thanh pho
hodc nude tuan hoan qua thdp gidi nhiét. Néu 1a dan ngung khong khi s& c6
quat gi6 lam mdt khong khi cudng bite. Quat gié thudng 13 quat hudng truc.

Quat hiit khong Khi (Ly tam) hit khong khi tir trong phong théi qua dan
lanh réi ddy qua cdc canh diéu chinh hudng gi6 trg lai phong. Khi qua dan lanh
khong khi théi nhi¢t va thdi 4m cho dan bay hoi. Trong mdy diéu hoa khéng
khif doc lap thudng bé tri day dién tré dé sudi 4m khong khi trong mua doéng
hodc sudi khong khi sau khi hit ém. Cira khong khi trong phong cd b6 tri phin
loc bui cho khéng khi.

Tat ca cdc thi€t bi trén dugc bé tri gon trong mét vo mdy, chi cin néi dien (Hoac
dudng lam mat v6i nhitng méy lim mét bing nudc) 1a mdy ¢6 thé 1am viéc duoc.

N6i chung mét mdy di€u hoa déc 1ap chi y&€u gém mot s8 bo phan l4p gon
trong mdy. M4y lanh hoan chinh gém mdy nén, thi€t bi ngung tu, thiét bi bay
hoi, thi€t bi ti€t lwu va cdc thi€t b khdc (Thiét bi tw dong). Ngoai ra may con
¢6 quat gié luu thong tudn hoan khong khi, day dién tréy sudi 4m cho mila
dong, phin loc khong khi, may gia 4m thudng dit bén ngoai.

s () =

5. Dan bay hot;

7. B¢ suoi;

9. Quat Iy tdm;

1. May nén nia kin;
13. Van tiét uu;

14. Phin sdy;

15 Van dién nir;

18. Role dp sudt

Hinh 47. So d6 thiét bi mdy diéu hoa khong khi doc lap
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3 2. Trong hé thong diéu hoa khong khi dan dung nguoi ta phan loai
theo cac cach sau day

3.2.1. Cdn cit vao cdu tao, chia thanh

- Mdy di€u hoa khong khi mot phan tir: Mdy va thiét bi duge dat chung
trong mot vo.

- Mdy di€u hoa khong khi hai phan tir: Mdy va thi€t bi dugc chia thanh hai
phédn. Phéan tr trong nha thudng chi bd tri bo dan quat ly tam va mach di€u
khién. Phan tlr ngoai nha thudng bs trf bloe, dan quat hudng truc, cic van
chin... Trén hinh 48 mo ta bo tri cia mot mady dicu hod khéng khi hai phin tir.

Té méiy nén
gian ngung

Hinh 48. Mdy diéu hoa khong khi hai phan

1. Dan bay hot; 2. Quat ly tam; 3. Ducng éng thodt niic ngung; 4. Phin loc khéng khi; 5.
Dan ngung; 6. Quat; 7. Binh chita; 8. Mdy nén; 9. Pudng dng hit; 10. Puong éng dan long

- Mdy diéu hoa khong khi nhiéu phén tir: Mdy va thié€t bi duoc chia lam ba
phén tré 1én. Théng thudng cdc phdn chia thi€t bi ciing gidng nhu mdy hai
phén tir, chi khdc ¢6 nhiéu phédn tlr trong nha dugc lap song song vGi nhau.
Trén hinh 49 trinh bay nguyén 1§ bd trf thiét bi cha mot may diéu hoa khong
khi nhiéu phan tir:
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1 2 3
Hinh 49. S0 dé mdy diéu hoa khong khi 3 phén uy
1. Dan nging; 2. May nén; 3. Dan lanh

3.2.2. Cén ci vao chic ndng lam viéc, chia thanh

- M4y diéu hoa khong khi mot chidu: May chi lam viéc & che d¢ lam lanh

- Mdy diéu hoa khong khi hai chidy: May lam viéc & hai che dd nong, lanh

- Méy di€u hoa khong khi da chie nang: Mdy lam viéc & nhidu ché do
(Néng, lanh, hiit 4m ...)

3.2.3. Can cit vao kidu diéy khién, chia thanh

- My diéu hoa khong khi didu khién truc ti€p: Cdc nim diéu khién duge
bG tri trén mit mdy, mudn diéu khién nguoi van hanh phai thao tic trirc tiép
vao cdc nim trén mat may.

- May diéu hoa khong khi diéu khién tir xa: Diéu khién mdy thong qua
bé dieu khién tir xa. Maéy nhan tin hiéu diéu khién bang cdp néi, hoac séng

3.2.4. Ngodi ra trén thi truomg Viét Nam con phdn loai theo dién dp lam

viéc ciia mdy

Nhat Ban,
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Bdng 16m tdt cdch phdn logi mdy diéu hoa khong khi

MAY DIEU HOA
DAN DUNG

/ .

CAN CU CAN CUVAO CHUC CAN CUVAO KIEU
VAO CAU TAO NANG LAM VIEC DIEU KHIEN

/N/\;

MDH 1| MPH2| |MPH3| |[MPH 1| |MDH?2 ]

Phin tv| | Phdn t&r| | Phan tit| | chiéu chiéu | |dachic
MPH MDH
diéu khién | | diéu khién
truc ti€p tir xa

N

MDH MBH
diéu khién| |diéu khién
bing cép bang séng
dién tir

IV. CAC YEU CAU KHI LAP PAT MAY PIEU HOA KHONG KHi

1. Phong may

D61 véi nhitng phong nhd (Dién tich khong qud 200m?), cong suat lanh
yéu céu ciia h¢ théng di€u hod khong khi khong vuot qua 60kW (551.600
Kcal/h), nén sir dung phuong 4n diéu hoa khong khi cuc b, tic 12 dat cic may
diéu hod nhd riéng biét hay con goi 1a may diéu hoa khong khi “Cira s6”. Khi
d6 s€ ti€t kiem duoc dién tich dat mdy vA gidm tieu thu dién nang tir 2 dén 3
lan so v&i phwong dn diing mdy diéu hoa khong khi trung tam.

Nhuge diém chinh khi dat mdy diéu hod khong khi cita s [a kh4 én (50 -
60 dB). Tuy nhién khi khong yéu cdu d6 6n nhd nhu nha an, phong may, cla

hang... vin ¢6 thé ding phuong dn diéu hod cuc bo bing
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Phong dat mdy phai dugc cich nhiét t6t, céc cira ddm bao déng kin dugce
va giam dé€n mitc thap nhat s6 14n va thoi gian md cira dé gidm t6n that,

Phong dat mdy nén duge chi€u sdng nhan tao dé€ 4 4nh séng can thiét,
khong nén diing nhiéu ctra kinh vi d6 13 nhitng “Biy nhiét” chi nhan nhiét tir
ngoai vao ma khong thai ra duge. Cang nhiéu kinh thi nhiét thu tir ngoai vao

cang nhi¢u, do d6 cing ting s6 may phai dat va ting cong suat may, néu khong
nhiét d¢ phong s& tang.

2. Vi tri dat may

Vi trf dat may dicu hoa khéng khi phai dam bdo mot s6 yéu cdu ky thuat
va thAm m§ chinh nhu sau:

- May dat khong lam mat m¥ quan, ph4 huy cénh quan kién tric bén ngoai
va trang tri néi that clta cong trinh.

- Bdm béo ha va giit duge nhiét do trong phong theo yéu cdu k¢ thuat va
ti¢t kiem dugce chi phi bao dudng va tiéu thy dién nang.

- Mdy dat phai dam bao c6 kha ning trao d6i nhiét t6t va thuan tién cho
nguoi van hanh st dung. Néu dat mdy thdp quéd nhu hinh 50, thuan lgi cho
cong tdc lap dat, bio dudng va van hanh, song ¢6 rdt nhiéu nhuoc diém nhu
bui ban s& cudn vao trong mdy nhiéu, hiéu qué trao d6i nhiét thap va chiéu cia
gi6 lanh luén théi trire ti€p vio ngudi gay cam gidc khé chiu.

Trin

L | poamt

Pt TR . g e
Ca 0y e i BT

: Nén
Hinh 50. Mdy diéu hoa khong khi dt thdp

Néu dat mdy cao nhu hinh 51 thi khic phuc duge nhuge diém 1a han ché
bui bdn, dim bao duge luéng gi6 lanh khéng théi true tiép vio ngudi, nhung
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lai gép khoé khan khi lap dat, van hanh vi bdo dung may. Mat khéc, hiéu qua
trao ddi nhiét khong cao vi dong d6i lun sé vudng phai trin nha (Néu dat qua
sdt trdn). thong thudng v6i nhitng kho chét vat bio quan khéd cao méi can dat
mAy sdt tran.

Trin

v, W@ PR DL .
o do el L

Hinh 51. May diéu hoa khong khi ddt qué cao, khéng hop Iy

Vi vay, khi lap dit mdy, vi i phai chon cao hon san rha vi xu huéng lan
truyén lanh 13 tir trén xudng va sao cho trong cic phong diéu hoa khong khi
€0 ngudi ngdi la gié lanh théi tir phia trudc dén va tir trén xudng, khong thdi
tr sau lung lai hodc tir dudi san lén. Vi tri thich hgp duge trinh bay trén hinh
32. D61 voi cdc loai mdy diéu hoa khong khi clra s6 thi vitri hogp 1Y tinh tir mat
san dén miéng thoi khong khi lanh ra 12 tir 2 m dén 2,5 m. Trong nhiing trudng
hop dic biét, do két cdu cha kién tric khong cho phép, c6 thé chon tir 1,5 m
dén 2,5 m.

Trin

Hinh 52. Vi tri ddt mdy diéu hoa khong khi hop Iy
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Yeéu cdu vé moi trudng trao déi nhiét cho may khi lam viéc:

- Phén tif trong nha (Dan trong nha) phai cich vat chin 300 mm

- Phén tir ngoai nhi (Dan ngoai troi) yéu cau phéi thong thodng. Khong dat
mdy quay ra hanh lang di lai hoic cita sé nha bén canh vi hoi néng toa ra hit
Va0 ngudi va it thong thodng lam nong hanh lang, nhiét d6 ngung tu cling tang.

- Cho thodt nuéc ngung phai thuan tien, khong lam dm u6t, 6 nhidm moi
trudng xung quanh. .

- Néu dat may & tuong phia tay (N6i chung 1a ché roi ndng) thi phai che
nang cho dan may. nhung khong duge gay can rdr dong khong khi luu thong
ra vao dan. Pic biét khong che kin céc cia 1dy gi6 1am mat trén vo may.

- Vi tri didt may nén gan ngudn dién dé dé déng ngat mdy khi van hanh sit
dung va day dién phai duoc b6 tri an toan, gon gang.

3. Cac yéu céu ky thuat khi dit may

- it mdy sao cho phdn nho ra khoi nha di 16n dé tuong khong bit kin cita
lay gi6 1am mét dan néng (D6i véi mdy mot phén tir). DS véi mdy hai phén
tit thi dan néng nén dat cach tudng it nhat 300 mm dé khong khi luu théng tot.

- N€u phai dan nuéc di xa d€ thai thi phai dam bio nudc thodt dé dang,
khong tac ngén, tran nudc ra may hoic ra phong.

- Mdy phai dat trén khung bé viing chic, lién két t61 véi tudng, nén hoic
ban cong nhung phai can bing, chéng rung, chdng on

- Néu mdy cdp dién qua bién the hay dn dp thi nhitng thi€t bi ndy phai cé
cong sudt du I6n chiu duge dong khoi dong cia mdy (Bing 5 dén 8 lan dong
lam viéc cla mdy).

- Khi sir dung nhiéu may phai khoi dong dan ting mdy, khong diing cdu dao
téng khoi dong tat ca cdc may cung lic gay qud tai cho ngudn cung cap dién.

V.LAP DAT CAC MACH DIEN CUA MAY PIEU HOA KHONG KHI

Mach dién cia mdy diéu hoa khong khi ¢6 chitc nang khdc nhau, thi duoc
thi¢t k€ khdc nhau. Nhin chung néu c6 ciing chic nang nhu nhau thi cdc hing
san xuét cling déu diing cdc mach dién co bdn gidng nhau. Ngay nay, véi sy phdt
tri€n manh mé ciia k¥ thuat dién tir, cdc vi mach diéu khién dugc thiét ké rat gon
nhe va c6 thém nhiéu tinh nang da dang. V1 vy, viéc gi6i thiéu cdc mach dién
co ban sau day 1a co s& dé tim hiéu dugc nhanh cidc mach dién khéc nhau trong
cic mdy diéu hoa khong khi trén thi trudng hi¢n nay. D tim hiéu chi ti&l cu thé
cha timg loai m4y phai xem k¥ catalog thuy€t minh va gi6i thiéu san phim.
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1. Lap dat cac mach dién cta may diéu hoa khéng khi mét phan ti
L1. Lap dat mach dién ctia may diéu hoa khong khi 1 phan tir mot chiéu
1.1.1. Lap dit mach dién ciia may diéu hoa khong khi 1 phdn tir mot chiéu

don gidn
a. Sodd mach dién: (Hinh 53)

Lanh nhiéy

Gi6 manh
Lanh it
Gid y&u

Dimg

100 I | | —

)Tﬁc dd cham

]
e
TS
u:i:;-j Téc d4 cao

B\

:‘:_f Ro te khéng
ché nhiét do

=9

o le bao v Ty dien

CII_ dong co quat

H
Tu di¢n ddng co
miiy nén

Hinh 53. Mach dién cita mdy diéu hoa khong khi mor phan tir

Mach di¢n gom ¢6 cong tic chinh (Nim diéu chinh ché dé lam viéce), role
kh6ng ché nhiét do (Thermostat), role bio v€, mdy nén, quat gid.

b. Nguyén Iy lam viéc

Khi cép nguén cho mdy, bat cong téc sang ch€ dé lam viéc yéu cdu, may
chay tuy theo ch€ do 1am viéc clia quat nhiéu, it ma c6 cic ché do tuong ing.
bat nhiét do budng lanh nhd role khong ché nhi¢t d¢ va khi ¢6 su co may duoc
bao v¢ bang role nhiét. Céc tu dién C,, G, 1a cdc tu ngam.

c. Cdch ldp ddr mach dign

Trude khi lap dat mot mach dién yéu cau cin phai phan tich va hiéu o
nguyén 1y lam vi¢c ctia né. Trén cd s& d6 thong ke dugc cdc thiét bi dién cin

lap dit hoic thay thé.
- Chon cdc thi€t bj va kiém tra, phii dam bao:
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+ Di 36 lugng.
+ Phi hop vé chiing loai.
+ Kiém tra cdc thiél bi cin thay the.

Phan cong viéc nay da phan tich k & chuong I di véi timg loai thiét b cu thé,

- Lap dat cdc thiét b vio ding vi tri yéu cdu (Xem cich lap dat & cdc bai
trong chuong I).

- Phéi day dien theo diing so dé mach di¢n, cin chi ¥ trong céc mach dién
thuong ddnh ddu day din bing cdc mau vi cdc diu o6 ky hiéu bing s6 hoic
chir. Khi ph6i day can chii y dé khéi nhdm 14n.

- Kiém tra chay thir: Can kiém ra k¥ mach ndi cdc thiét bi v&i quat vi mdy
nén. Day 1a hai bo phan quan trong nhat, néu nham lan mach dién sé& khong
lam viéc hoac gay hu hong. Sau khi d3 kiém tra mach di¢n can chay thir may
dé kiém tra 14t ca cic théng sé lam viéc.

- Khi mdy chay dat duoc céc thong s6 k¥ thuat yéu cdu méi dugce phép
hoan thi¢n, b6 day, ga day dé€ dam bao an toin vi m¥ quan.

1.1.2. Ldp ddt mach dién ctia mdy diéu hoa khong khi I phén tir mot chiéu
ditng role dién dp

a. So dé mach dién: (Hinh 54)

bng co miy nén {15)

Hinh 54. S0 do mach dién ciu mdy diéu hoa khéng khi BK- Lién <6 cii
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So d6 trén cdc thiét bi vin co bin gidng nhu so d6 hinh 53, khic ¢6 them
role khdi dong dién dp K va tu khéi dong C,.

b. Nguyén Iy lam viéc

Khi cdp dién qua cong tic chuyén ché do lam viéc, may nén va quat 1am
viéc theo ché d¢ da dat. Chi y khi khdi dong nhd ¢6 role dién 4p K va tu G,
nén mdy nén khoi dong rat dé dang. Méc gita hai cuc tw C, cé dién trd R dé
phong dién khi tu két thic qua trinh khéi dong, nhim dam béo an todn cho con
nguoi khi vo tinh cham phai cuc clia nd. Ty C, C; la tu kép, mot cho may nén
va mot cho quat.

Nhiém vy clia cic thiét bi khic ciing giong nhu so dé 53.

c. Cach ldp ddt

Nhin chung céch ti€n hanh ciing giéng nhu muc 1

1.2. Lap dat mach dién ciia may diéu hoa khéng khi 1 phan tir hai chiéu

1.2.1. So dé mach dién: (Hinh 55)

Trén so d6 ngoai cdce thiét bi gidng nhu so d6 clta mdy mot phan tir mot
chi¢u, may maot phan tir hai chiéu c6 thém van di¢n tir HX, role J, cong tic bo
gia nhi¢t, bd gia nhiét, thermostat hai vi trf, cong tac chuyén ché do c6 them
chitc nang lam néng & cdc mitc do khic nhau.
‘;l'%hﬁg,/—\ Quat gié

==Cl

&=C

okkh&ig
ch€ nhiét 40 __Rolenhitr Miy
/ -1

Lanh It
Lanh nhife

Néng ohida

Néng vita
Néong ft
Gi6 manh

Hinh 55. Mach di¢n cda mdy diéu hoa khong khi kiéu dién hé trg bom nhiét
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1.2.2. Nguyén Iy lom viéc

- Ch€ d6 lam lanh: Dat thermostat & che d6 lam lanh, cong tic gia nhiet &
vi tri ngat. Khi c4p dién cho mdy, qua bo chuyén ddi ch€d¢ 1am viéc, médy nén
va quat 1dm viéc sinh lanh.

- Che do lam néng: Pat thermostat & ché do 1am néng, cong thc gia nhiét
6 vi tri ngit. Cap dién cho mdy, qua bd chuyén ché do lam viéc, mdy nén 1am
viéc, van dién tlr ¢6 dicn sé dio chidy dong méi chét dé chuyén chie ning lam
vi¢c clia cdc dan trao ddj nhiét (Dan lanh trd thanh dan nong va nguoe lai). Khi
nhiét do méi ttrung thap hon 5°C, néu c diing bom nhiét thi hieu qua qui
thap, vi vay ldc d6 phai ding b gia nhiét. Déng cong tic bo gia nhiet, role
nhiét d¢ cé dién, tiép diém Iy dong, I, mé. Lic dé may nén va van dién tir mat
dién ngimg 1am viéc, bo gia nhiét nong lén va trao déj thiét véi moi trudng
nhd quat gié.

1.2.3. Cdch ldp dat

Cdch lap dat ciing giong nhu cac mach dién trén. Chi chi ¥ b gia nhiét
phdi Jdp ngay tren dan lanh dé khi né lam viéc s€ déng vai trd nhu dan trao déj
nhiét cudng biic nhy quat gid.

2. Lap dit cac mach dién cia may diéu hoa khéng khi hai phan tir

2.1. Lip dat mach dién ciia may diéu hoa khong khi 2 phan tix mot
chiéu (Cé ché dé hat 4m)

2.1.1. So d6 mach dién: (Hinh 56)

Mach dién gém co:

- Mach nhan tin hiéu diéu khién.

- Mach diéu khién chung.

- Ngoai cdc thiét bi gidng nhu & so dé trén con €0 déng co diéu khién cira gis.

- Quat khéi trong rha 6 3 16¢ do nhanh, trung binh, cham (Ky hiéu trén
mach H, M, L).

2.1.2. Nguyén Iy lom viéc

Khi mdy nhin dugc tin hicu dién khidg tr bd diéu khién, den bdo s& nhap
nhdy trong mot vai giay, khi mdy [am viéc én dinh den hét nhép nhdy.

Nguyén tdc lam viec ciia mach dién nhu sau:

Tin hi¢u diéu khién — Noi nthén tin hién — Mach diéu khién chinh xdc lap
ché d6 lam viec — BPoéng cong tac nr dong CT cap nguén di¢n cho phan tir ngoai
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nha, déng thdi diéu khién cho quat gi6é va dong co cira gié cia phan tir trong
nha 1am viéc theo ché d6 da dat. Khi mdy di 1am viéc ¢6 thé diéu khién ché do
quat gid, ché do 1am viéc cha dong co cira gid, ch€ d¢ nhiét theo ¥ mudn.

Pi¢n ngudn
I

\(Tudin i 2p ] | Covg t nguéin
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b
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Hinh 56. So dé mach dién ciia mdy diéu hoa khong khi 2 phan tit 1 chiéu

Chu y: P61 v6i mdy mdi lap dat, cong tiac ngudn cta mdy chua déng thi
phai déng cong tic ndy may mdi hoat dong duge. Con cdc mdy dang ding thi
cong tac nay udn o vi tri déng ngudn chd cho may.

2.1.3. Cdch ldp ddt

Céch lap dat mach dién nay thudng rat phic tap vi cdc mach dicu khién
thudng 1am bang cdc linh kién ban dan, cic vi mach nén doi hoi phai cé
chuyén mén cao vé k¥ thuat dién (. Trong thuc 1€ ngudt thg lam mdy lanh chi
lap dat va thay thé theo cac mang di duge ché tao sdn. Viéc lap mach dién loai
nay chi cdn chon mang thay th€ ding chiing loai va phéi day duing thi tir day
dan hodc cdc mau day dan.

2.2. Lap dat mach dién ctia may diéu hoa khong khi 2 phén tix hai chiéu

2.2.1. So d6 mach dién: (Hinh 57)

Céc thiét bi trong mach dién cia mdy di€u hoa khong khi hal phan tu hai
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chiéu ciing twong tr nhu mot chiéu, chi khéc trong mach dién c6 thém cac
cong tac CT,, CT; v van dién tir (Van déo chiéu)

2.2.2. Nguyén Iy lam viéc

Nguyén 1y 1am vigc cia may diéu hod khong khi hai phdn tir hai chiéu
cling tuong tu nhu mdy diéu hoa khong khi hai phén tir mot chiéu. Chi khéc
khi cap dién cho khéi ngoai nha phdi qua hai cong tic tu dong CT,, CT;. Khi
thay d6i chitc nang lam viéc ciia mdy thi bo didu khién chinh sé diéu khién
cong tic CT, d¢ déng hay ngét ngudn cho van dao chidu,

2.2.3. Cdch lip dat

Cdch lap dat mach dién mdy diéu hoa khong khi hai phan tir hai chiéu ciing
twong tu nhy 1ap mdy diéu hoa khong khi hai phén tir mot chidu. Chi cdn lwu
¢ phan day ndi tir phan 1 trong nha (di phin t&r ngoai nha, ¢é 5 day. Con mdy
dicu hod khong khi hai phan tir mot chiéu chi ¢é 3 day.
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VI. VAN HANH VA BAO DUONG MAY DIEU HOA KHONG KHi

1. Van hanh may diéu hoa khéng khi

L.1. May diéu hoa khong khi diéu khién truc tiép

1.1.1. M& mdy

- Dat ché 49 lam viéc (N6ng hay lanh)..

- bat ché d6 nhiét do bang thermostat.

- Md mdy, dit ch€ do néng hay lanh, cao thap bing nim chon chitc nang.

Hinh 58 va 59 la bang di¢u khién clia mdy diéu hoa khong khi diéu khién
truc 1i€p 1 phédn tr | chiéu va 2 chiéu.

Niim kh6ng ché nhigt do Nim chic ning
F4

Cong tic e e oa
trao ddi gié -
F

N OPEN 1\2
OFF
| /

HI.FAN

6
CLOGED ‘
T~

COOL

Hinh 58. Bdng diéu khién cila mdy diéu hoa khong khi 1 phin nr, 1 chiéu

Niim kh6ng ch&
nhiét do Nim chiic ning
y .

Céng tic S
clra trao
a6i gi6 “oen

Hinh 59. Bdng diéu khién ciia mdy diéu hoa khéng khi 1 phan i, 2 chiéu
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Chit y: Mot s6 mdy khong dung cong tic chuyén che do riéng ma ding
chung vdéi cong tic chic nang. Khi d6 céng tic chic nang dugce chia 1am haij
phin riéng nhu trén hinh 59, Con néu ding cong tic riéng thi cong tic chie
niang ding chung cho ci haj che do.

- Khi chon chitce ning thong gié (Chi ¢6 quat 1am viéc) thi thermostat
khéng cé tdc dung.

- Khi muén thay déi hudng gi6 chi cdn diéu khién cinh dan hudng gis &
mat tru6e clia may. C6 mot s6 may trang bi dong co dé ry dong diéu khién
cénh dan hudng. Khi mudn cdnh hudng v dong diéu khién chi cin dong cong
tic clia dong co cira gio.

- Mot 6 mdy con bs trf dong ho hen gid tt clia mdy. Khi dong ho & vi
OFF tht mdy diéu hoa khong khi ngimg lam vige, dé & ON thj mdy lam viéc.
Van nitm déng hé hen gitr dén thoi gian dy dinh tat mdy, Khi may diéu hoa
khong khi 1am viec hét thi gian dat thi ding lai. Thoi gian c6 thé dat 1a 12
g0, O vi uf ON may diéu hox khong khi lam viec lien tyc.

1.1.2. Tat may

Mudn mdy didu hoa khong khi ngimg tam vice thi quay ntm chitc nang vé
vitri 1at OFF va déng cong tc cita trao déj gié.

1.2. Van hanh may diéu hoa khong khi hai phan tir

Mdy di¢u hod khong khi hai phin 1& ¢6 nhiéu loai diéu khién khdc nhau.
Céc may ddi ci thuong st dung phuwong phép diéu khién tryc tiép (Nhu mdy |
phan tir) hoac diéu khién ti xa bang day cap. Cic mdy doi méi dang duoc six
dung rong rai trén thj truong deéu 12 mdy sir dung diéu khién tir xa bang séng
dién tir. Cdch van hanh cde may di€u hod khong khi diéu khién tir xa ¢6 nhiéu
di¢m khdc véi may | phén tir do ¢6 nhiéu chiic nang hon.

Sau day xin gidi thi¢u cich van hinh mot may diéu hoa khong khi hai phdn
tr ctia hang National.

BG di¢u khién tir xa nhu trén hink 60, chi thi bing man hinh tinh thd [0ng.
Trén mat bo diéu khién tir xa, ngodi hai phim déng ngdt nguén dién va ch& do
ngl ra, ¢6 5 phim thye hi¢n 10 chic nang khic nhau (Khi nap & phia trén cic
phim chtic nang day lai § phim chic ning thuc hién 5 chic nang. khi m& nap
ra, nho mét cong tic chuyén ddi nhd tic dong lic m& nip ma 5 phim d¢é lat
thye hién 5 chuc nang khac). Tat ca cdc chi thi dugc hién thi trén man hinh,
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1.2.1. Hiéu chinh gio

Khi cho pin vao bo diéu khién tir xa thi trén man hinh hién lén git. Chi y
2 chit & trude giv néu la AM: Budi sdng, con PM: Buéi chiéu. Mé& nip phia trén
phim ra, &n phim chinh gio, sau d6 dn phim tang hodic gidm git & chinh giita dé
chinh ding gio trong ngay. Sau khi chinh xong &n mot lin nita nit chinh gidv.

1.2.2. Chirc ndang lam viéc tu dong ’

Khi thyc hién chic ndng nay bod cam bi€n nhiét d6 trong may s€ ty dong
chon che do lam viéc va ché d¢ dat. Thudng ché do dat ty dong 1a 24°C & chic
nang hit 4&m va 27°C & chitc nang sinh lanh. Khi nhiét d6 trong phong 16n hon
nhiét do dat thi mdy chon chifc nang lanh. Khi nhiét do trong phong bing nhiét
do dat thi mady tr chon chifc nang hdt 4m. Khi nhiét dé trong phong thap hon
nhiét d¢ dat thi may s& chuyén sang chiic nang gié tuin hoan.

Thao tac theo hai budc:

- Buoc 1: Nhin phim chon chirc nang. Méi 1lan nhén s& thay déi mot chite
nang va trén man hinh hién ra chitc ning d6, & ch€ do tv dong trén man hinh
hién thi.

- Buréc 2: Nhin phim nguén dién, dén chi thi s& nhdp nhdy trong 20 giay,
sau d6 s& sdng lén vd mdy bit dau lam viéc.

Khi lam vig¢c & che d6 tur dong, toc do gid bao gio ciing ¢ thé dat tu dong hoic
theo 3 ¢ap tée do H, M hay L. Méi ldn nhén ndt thay d6i mot cap t6c do trén man
hinh s& hién 1én t6c do chi thi bang cdc khai chir nhat mau den (Hinh 61)

¢ =7

T —5
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| i A2
Hinh 61. Ché' dé gié manh
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Néu & chitc nang lam viéc (¢ dong ma cam thay nhiét do trong phong con
cao hon so vdi nhiét do yéu cdu thi c6 thé diat nhiét dé bing phim diéu chinh
nhiét do. Mdi ldn nhén phim tang giam thay déi 2°C, trén man hinh s& khong
hién 1én nhiét do diat ma chi kém theo ti¢ng kéu “Tit ... Tit...)

Khi mdy nén dang 1am viéc thi t6¢ do gid d kKhdi trong nha s& tu chuyén sang
t6¢ do cao, khi mdy nén ngimng thi quat ty dong chuyén sang 16c do trung binh.

1.2.3. Chvre nang lam viéc khong tw dong

Khi khéng muén cho mdy diéu hoa khong khi 1am vi¢c ty dong ma muén
chon ché& do 1am viéc thi phai nhan phim chitc ning dé€ chon ché do. Sau d6
nhan phim ngudn cho may chay.

VE luu luong gid, néu khong diéu khién t6¢ do thi mdy s€ lam viéc & ché
do ty dong khéng ché e do gid, lic d6 quat s€ quay & t6¢ do cao cho dén khi
trong phong dat ch€ do dat thi tv chuyén sang téc d6 thdp. Néu mudn tu dat
t6¢ do gid thi nhan phim diéu khién tdc do gid.

V¢ khong ché nhiét do. néu khong dat nhiét do thi mdy s€ khéng ché nhiét
dé theo chic nang tv dong. Mudn diéu khién nhiét do dit thi nhan phim ting
gldm nhiét d¢. Méi 1an an thay déi 1°C (Pham vi diéu khién tir 16°C dén 300C)

Khi 1am vi¢c & chitc niang hut 4m thi nhiét do thuc trong phong sé cao hon
nhi¢t d6 dat tir 19C dén 20C. Thuong nhiét do dat 1a 240C, & chic nang nay may
diéu hoa nhiét d6 ludn lam viéc & ché d6 ngan han ldp lai, lac chay lhic dimg
dé khéng ché do 4m trong phong.

1.2.4. Chirc nang hen gio

C6 hai ¢hé€ do hen git Hen gidr tit va hen gid md may.

Ciéch thao tdc nhu sau: M nip day phim ra:

- Dar hen gid tdt mdy: Nhan phim “Dit gi& tar”, trén man hinh phia bén
phai sé hién ra gi& dat cq, dn phim thay doi git dé€ chon gi& can tat mdy. Sau
d6 an phim SET trén man hinh s& c6 dinh gi¢ dat.

- Dat hen gi¢ md may: Nhan phim “Pat gid mé& may”, trén man hinh phia
bén phai s&€ hién ra gior dit cd, an phim thay déi gitr d€ chon giy cdn md may.
Sau d6 dn phim SET trén man hinh s& c& dinh gid dat.

- Muén bd chifc ndng hen gio thi &n phim dit gid sau d6 4n phim C.

- Né€u da dat gio tit may, ma gilta chimg bi mat dién ngudn thi sau khi cd
dién lai mdy diéu hoa nhiét do tu chay lai, mu6n giir thoi gian dar gioy do thi
an phim dat gid tit réi d&n phim SET.
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thao tdc: Nhan phim chirc nang d¢ chuyén sang ch€ d6 gi6 tdn hoan, sau dé
nhén phim cho quat chay. C6 thé dat nhiét do va t6c do gio.

Khi nhiet d¢ trong phong x4p xi nhiét d¢ dat thi gig sa chuyén sang t6c do
thap. Khi nhiét do trong phong thap hon nhiét do dat khodng 29C tré len thi
mdy S& ngitng 1am viéc. Chit ¥: Khi da dit ché do gi6 tuan hoan réi thi khong
dang ch€ do ngi duge.

9 s 1.
- PPN S,

=

o GG g R tan . ChA d8 ngu
L '
gt iing quang —— . —
e Ouing 1pig a0 Buing £ 45 5oy
s ”"'V _ Fng puing rre ] s dériyg diing

AT | i7m vide abiZE anit o it T Q;Idr B far e )
Yerisr e 3t RAUL, diing -tnf )

Hinh 62. Sy thay dsi nhiér dg trong phong & ché do ngii

Cdc chit va ky hieu thudng diing tren mdy didu hoa khong khi:
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Cac chir tiéng Anh:

POWER

ON/OFF, START/STOP

MODE

SPEED FAN

TEMP, TEMPERATURE

TEMP, REGULATOR
COOL(COLD), COOLER (COLDER)

Ngudn dién

Péng /ngdt, Chay/dimg
Chitc ning

Toc dd quat gié

Nhiét do

biéu chinh nhiét do

HEAT, HEATER
LOW

HIGH

SLEEP MODE
AUTO OPERATION
SELECTION

TIME

AIR FLOW VOLUME

SOFT DRY MODE
REMOTE CONTROL

SHUTTER, ARE CHANGER
AIR CLEANING FILTERS

Cac ky hiéu:

cgfoveme

L
&

V-4
owne

Lanh, lanh hon
Néng, néng hon
Cham

Nhanh

Ché d6 ngu
Thao tic tu dong
Lua chon

Hen gio

Luu [wgng gid
Ché do hist am
B¢ diéu khién tir xa
Cira trao doi gidé
Luét loc bui

: Déng tit ngudn dién
» Lam viéc ty dong

: Ch¢ do lanh

: Ch€ d6 néng

: Ché &0 tuan hoan

: Ch& do ngt

: Dt gio tér

: Dat gis chay

: Quat gid yéu

: Quat gid manh

: Bao dong dién dp thap



2. Bao dudng may diéu hoa khong khi

2.1. Chay thir kiém tra may trude khi bao dudng

- Chay mdy, kiém tra cdc thong sé ky thuat co ban.

Dong lam vige I, = Iy,

Ki¢m tra d6 lanh: Néu mdy lanh t6t thi khi mdy chay tir 10 dén 15 phiit sé
c6 gi6 lanh théi ra.

Kiém tra d6 6n; M4y tét s& cé do 6n nho.

- K&t luan v¢é tinh trang clia mdy trudc khi bdo dudng.

2.2. Thao may

- D61 v6i mdy | phan tir thi khi bao dudng cdn phai thao mdy ra khoéi vi tri
lip dit dé dé thao tac khi bdo dudng.

- D61 véi mdy 2 phén tir chi can thdo vo cilia cdc phén tir.

- Chu y: Trude khi thdo mdy phai cat dién ngudn.

2.3. Duy tu bao dudng vo may

- Dung gié &m dé lau vO mdy. Néu vé mdy qud bin phéi thio roi va rira
sach bang nudc xa phong, sau d6 lau kho bing gié sach.

- Chi ¥ khong diing hod chat hodc cac vat gay xudc 1am hu hong vo may.

2.4. Duy tu bao dudng phin siy loc khong khi

- Trung binh 15 ngay chay mdy thi duy tu mét lan. P6i v6i noi nhicu bui
ban thi thai gian ngédn hon.

- Khi duy tu phin nén ding nuée &m ¢6 nhiét d6 nhd hon 409C, ria sach
bui ban. Khong nén dung cdc hod chat tdy rira, tranh lam bién dang phin.

- Khi phoi phin loc can phéi & noi ¢6 béng ram, thodng khi.

2.5. Duy tu bao dudng dan trao déi nhiét

- Nin lai cdc cdnh trao ddi nhiét néu bi bep.

- Diing khf nén hodc may hit bui dé hit va théi sach bui ban, sau d6 dung
gié d4m lau sach.

- Théng rira cdc dudng dng dan nudc ngung.

- V& sinh quat gié va diéu chinh dé quat quay tron, khong gay tiéng én.

2.6. Duy tu moi trudng trao doi nhiét

- Moi trudng xung quanh cdc dan trao ddi nhiét ¢6 vai trd rit quan trong,
nhat 14 nhirng nei dan cu dang phat trién chua n dinh thi viéc quan tam dén moi
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trudng xung quanh Ja can thit vi do mét Iy do nao dé nha bén canh cai tao, X4y
méi nén che kin dan trao déi nhiét phia ngoai, hodc cay ¢6i che phu... Vi vay
phai thudng xuyén kiém tra d€ tao moi trudng trao d6i nhiét thong thoang.

- Nudc ngung thai ra tir mdy diéu hoi nhiét do phdi luon dam bdo vé sinh,
tranh & dong gay 6 nhiém moi trudng xung quanph.

2.7. Lap may va chay thir sau khi duy tu

- Lép mdy vao vi trf cfi, hoan chinh.

- Chay thir may, ki€ém tra cdc thong s§ co ban déu dat thi qui trinh bao
dudng da hoan thanh.

2.8. Bao dudng khi may da ngirng lam viéc lau dai

Khi khong ding may diéu hoa nhiét do trong mot thai gian dai thi phai bao
dudng mdy. Cich lam nhu sau: Cho mdy chay & ch€ do thong gid trong mot
vai ngay dé théi hét khong khi 4m trong may ra ngoal. V¢ sinh vd mdy, vé sinh
phin loc khong khi. Sau d6 ngét dién ngudn ra khoi mdy.

2.9. Van chuyén may

Khi vin chuyén may cin dat ding chiéu quy dinh & ngoai v bao bi.
Néu khong ¢6 hudng dan thl dat mdy khi vén chuyén sao cho bldc & vi tri
thang ding.

Khi cdn van chuyén di xa phai chén chit cic bd phan ctua mdy dé tranh
rung dong manbh.
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Chuong 4

LAP DAT VA VAN HANH MAY HOT AM MAy KEM,
MAY DA DAN DUNG

Trong diéu ki¢n khi hay nong im cia Viét Nam mdy hdt 4m €6 ¥ nghia rat
I6n trong cac nganh kinh t&, dg; sOng tién nghi va didy hoa khong khy.

1. Nguyén tic cay tao cta may hat 5m

Nguyeén tic cay tao coa mdy hit 4m dwge mé t4 trén hinh 63

3
> 7 b0] b

Khong 00 plog
khi ra — UUUUB UUUUA _ Khong
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dén dan ngung tu, quat gié va mdy nén. Phia trén vi phia dudi ¢6 bao che.
Dudi dan bay hoi ¢é khay hing nude ngung. Phia trudc v phia sau ¢é bé tri
clra gio d¢ khong khi duge hit qua.

Mady hit 4am 1a mdy lanh nén cdc thiét bi ctia né cling 12 cia may lanh gom:
Mady nén, dan ngung tu, dan bay hoi, phin sdy loc. van ti¢l luu, van dién tir,
van chan. ong mao... Riéng dan bay hoi, d€ tang hiéu qua hiit 4m cdn dat nhiét
do thip trén dan dé hoi nude ngung tu 16t nén ¢é nhiéu cich bo tri dudng ong,
kicu loai cdnh tin nhiét khidc nhav. Thuding cdnh tod nhiét cé bude cinh 1dn,
nhi¢u khi diing 6ng tron va ng dén ctia dan bay hoi thudng 16n hon cha dan
ngung Lu.

2. Nguyén ly lam viéc ciia may hat am

Nguyén 1y lam vi¢e clia mdy hiit &m duge mé ta trén d6 thi - d (Hinh 64)

kcal

A

L ol d k%g

Hinh 64. Bién doi trang thai khong khi qua kiut dm

A. Khéng ki triede khi vao mdy it dm; A-B. L lanh va lam khé khong khi trong dan lanly;
B-C. Lém néng o dan nging tie 9 > @y, 1, > 1,7 Ad-, Luomg dm bi tdel ra khoi khong khi

Khong khi & trang thdi A ¢6 do dm ¢, 16n. Khi vdo din lanh khong khi
dugc 1am lanh t6i diém bdo hod va mot phan dm Ad- = d, - d, ngung tu lai trén
bé mat ctia dan lanh. Khong khi lanh dé duge khir 4m & trang that B di vao dan
ngung tu. Khong khi di qua dan ngung tu duge sdy néng diang dung im lén
trang thdi C ¢6 ¢, < ¢ vi nhiét do t, > t;. Nhu vay khong khi da dugce “hut
am”, 10 ra moi trudng kho rio.

Nang suit cua may hdt am duge tinh bing lugng am tich ra trong | gid,
don vi 1a kg dm/giv. Niang sudt cla mdy hit &m phu thudc chil yéu vio nang
suat fanh Qq. Nang sudt lanh cang 16n thi ndng sudt hiit &m cing cao.
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M4y hdt 4m lam viéc & nhiét do 20°C dén 300C dugc st dung nhu mot bo
phan cta mdy diéu hoa khéng khi. Ngy nay ngudi ta sir dung mdy hit dm &
che do cao hon t6i 80°C vao cong nghiép s&y & nhiét do thdp. Sy bing mdy
hit 4m ¢ nhiet do thap da mang lai hi¢u qua kinh 1€ to 16n trong link vyc say
nong san, thyc pham, gé... Nhiet d¢ sy thap (Ché do sdy dién) lam chat lugng
sdn pham tang dang ké va tict kiém dugc ndng lugng. Doi khi chi bing 1/5
nang lwong tiéu 6n so véi say o6 dién bing dau hoic hoi dét,

3. Phan loai may hut am

Nguoi ta thuong phan loai may hdt 4m theo céc cdch sau day:

- Can cif vio nang suét lanh (Qg) cta mdy: Vi du nhur mdy 4.000 kcal/h
(May C4 cta Trung Quéc), mdy 9.000 kcal/h (Mdy C,; cta Trung Quéc)...

- Can ¢t vao nang sudt tach dm cla may: Vi du mdy 6l/ngay, mdy
12l/ngay... Cich phan loai nay duoc dung twong d6i phd bién d6i véi cac mdy
caa Nhat hodc Han qudc.

IL. LAP PAT MACH PIEN CUA MAY HUT AM
Nhin chung tat cd cdc mdy hit 4m dan dung dung mdy nén kin déu sir dung

cac mach dién giéng nhau. Sau ddy xin gidi thiéu mach dién cla may hit dm
Samsung d¢ 1am co s¢ tim hiéu cdc mach dién khac.

1. 86 d6 mach dién (Hinh 65)

CORG TAC WA~ NEN QUAT

COHG TS £HAT KUOE
——

T
- DEH BAD WG Dy

e L. ey

DMEL FHIEN HM.ET $ HUT

Hinh 65. Mach dién mdy hit am Samsung
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Mach di¢n gém c6 céc thiét bi: Cong tic khay nudc, cong tic quat, may
nén, cong tic t6¢ d6 quat, role khoi dong, bdo v¢, role phao 14y tin hiéu 13 mitc
nudc ngung trong khay dung nude.

Role bao v¢ nhi¢t do dau it chinh 13 mot dién tr& ban dan ¢4 dién tré phu
thudc vao nhi¢t do.

2. Nguyén ly lam viéc cda mach dién

- Khi nude trong khay chua ddy, role phao dong tiép diém cho quat va mdy
nén, cdp dién cho mdy hit 4m lam viec. Téc do quat diéu khién nho cong tic
toc dé (Quat ¢6 hai t6c do nhanh va cham). Khi ¢6 str ¢6 méay nén thi role bio
ve s& tdc dong ngat mach dong co may nén. Néu long vé ddu hidt qui nhiéu,
nhiét d6 hoi hit giam dién rd ban din @ ngat mach dién, bao vé mdy nén
trdnh cho mdy nén lam viéc & hanh trinh 4m.

- Khi nudic ddy, cong tac nude (Role phao) sé ngat mach déng co quat va
mdy nén déng mach cho dén bdo nuée day sang. Mudn chay lai may phai dé
nudc trong khay chita.

3. Cach I4p dat

Céch lap dat ciing tuong tu nhu lap cdc mach dién cua ti lanh hay mady
diéu hoa khong khi. Chi khéc khi chon role phao phai luu ¢ qud phao vi co
c&u co khi dé ddm bdo truyén dong nhe nhang, khong bi ket khi may lam viec.
Vi trf lap dat cua role phao phii & khay chita nude va dam béo can bing 6t.
di¢n tré ban din bao vé dau hit phai thong mach khi ki€m tra o nhiét d¢ binh
thutng. Khi lip dat can kep chat dién ord vao ddu-hut ciia mdy nén dam baio
1ay duge tin hi¢u nhiét do ddu hit duoc chinh xdc.

Dé dam bao an toin cho ngudi st dung, d6i véi mdy hit dm lam viec trong
mOi rudng am wét cdn chid ¥ vé an toan dién.

IIL LAP DAT, VAN HANH, BAO DUGNG MAY HUT AM

Mdy hiit 4m 1a mot 16 hop mdy lanh hoan chinh, vi vay ngudi st dung chi
viéc lap dat may ding vi trf va bam ndt van hanh.

1. LAp dit may hat Am

- Budng dit mdy phai d4m bao kin. tranh khong khi am lot vao. Vi trf dat
mdy phai dam bdo thong thodng, khodng cich tir mdy dén cdc var che chin
xung quanh phai 16n hon 400 mm.

- Vitr{ dat mdy phai gdn nguén dicn va dé thao tic khi théo lap khay chita nude.
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- Trude khi van hanh phdi ki€m tra role phao xem c6 bi ket khong hay dan g
ngit mach do ddy nuéc.

- Cép di¢n cho mdy, bat cong tic, diéu chinh t6¢ d6 quat cho phi hap.

- Chi y khi thdy dén bdo sdng cin do nuéc & khay di méi chay may lai
duge. Va khi mdy chay v6i muc dich hdt am thi khong nén loi dung dé say céc
vat khdc dé dam bdo mdy lam viéc c6 hiéu qua_ 15t nhat.

2. Bdo dudng may hat am

- Bdo dudng dar trao déi nhiét: Ding gié¢ 4m dé lau sach cdc bé mat trao
ddi nhiét. D&i v6i cdc bé mat khé lau thi ding mday hit byi hay mdy nén khi
dé lam sach.

- Bao dubng role phao: Khi sit dung mdy khoang do 30 ngay nén kiém tra
lau chii, tra du m& vao cic co cfu chuyén dong co khi, lau chui ti€p diém
di¢n, kiém tra qua phao.

- Bao dudng quat gid: BE ting hi¢u qué lam viéc cla quat gid, thudng trudc
va sau khi diing mdy moi vy (Cdc thing ném am wdt) phéi bao dudng quat mot
ldn. Vigc bao dudng bao gém cdc cong viéc sau: Vé sinh cong nghicp, kiém
tra dau boi tron. Kiém tra dién tr& cdc cugn dong, cdch dien, do 6n cia quat
khi lam viéc. :

- Chit ¥: Dol v6i mdy hit am ding may nén kiéu hd phai cha ¥ bao dudng
bo bit kin ¢o truc.

IV. CAU TAO CUA MAY KEM, MAY PA DAN DUNG

Hién nay ngoai nhitng co s& san xudt dd cong nghicp tir vai tan dén vai
tram tan ngdy (Phyc vu cho dénh bt hai san va cdc nganh cong nghiép khdc)
thi nhitng mdy lam d4 cong sudt nho trang bi cho cdc cira hang 4n udng, khach
san... tr& thanh mot nhu cau cip thiét.

San xudt kem quy mo cong nghiép & nudc ta ciing chira ¢6 nén cac mdy
kem c@ nho ciing rat cdn.

Hi¢n nay c6 nhicu noi dang str dung nhitng may kem, may da ¢6 cong sudt
nhé, thudn tién cho viéc van hanh, st dung. D6 1a nhitng may kem, may d4 v
tao tir cdc mdy di€u hoa khong khi hoic cdc may lanh khic, chii yéu 1a cac
may lanh si dung Fréon R12 hoic R22. Sau day xin trinh bay ciu tao clia mot
mdy kem dd dan dung, duge dung ruong déi pho bién.

1. Cau tao cla may kem, may da dan dung

Céu tao cia mdy kem, médy dd dan dung dugc trinh bay trén hinh 66.
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Hinh 66. Cdlt tuo ciia bé kem, dd ddn dung
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1. Banh xe; 2. Thanh thing bang t6n hoa; 3. Lop cdch nhiét Styropo; 4. Dan bay hoi; 5.
Dong co khudy; 6. Quat gié dan ngimg; 8. Dan ngumg,; 9. Pudng ong dday; 10. Mdy nén kin;
H. Mao dan; 12. Dung dich migée mudi: 13, Khion kem: 14. Ndp g6, 15. Tuy cdm

Mdy kem, mdy dd dan dung sit dung toan bo phdn cao 4p: May nén, dan
ngung, phin loc cha mdy diéu hoa khong khi. Riéng dan bay hoi dd g& bo cdnh
tan nhiét, nhing ngap trong bé nudc musi, 6ng mao din phai can lai cho phu
hop (Xem phan lap dat tiét lwu). Cdc dudng 6ng néi dan bay hoi va bloc phai
kéo dai ra.

1.1. May nén

- Mdy nén trong mdy kem, mdy dd dan dung nén dung bléc kin 12 thich
hop nhat do cé cdc vu diém:

- Rat gon nhe.

- Cong sudt lanh 16n so véi khel luong cilia bléc.

- Chay dién | pha.

- Moi chat R22 ¢6 khd nang trao d6i nhiét 16n, nang suat 16n, lugng moi
chat nap khong nhiéu.

- Thiét bi ti€t hru 14 6ng mao din.
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- Nhuge diém co ban ciia loai méy nén nay 1a tod nhiét cha bl6c kém nén
dé chdy va khé sira chira.

Tuy nhién d61 khi may kem, may dé dan dung ciing sir dung céc loai mdy
nén nua kin va hé ¢6 cong sudt nhé, Cic loai mdy nay cé nhugc di€m Ia céng
kénh, ¢6 nhiéu thiét bj phy phtic tap nhu: Van dién (i, van chan, binh chita, van
tié luu... Nhung ¢S v diém 1a chay dién 3 pha nén an toan, van hanh sta chiia
de dang, dé b6 sung thém dau, moi chét khi can.

Bang 7 gidi thieu céc gia tri tinh todn gan diing vé nang sudt lanh cua may
nén ¢ ca 3 ché do:

Bang 7. Nédng sudt lanh ciia may nén

Co bé kem: Que/mé

250 300 350 400 J

Néng suat lanh & ché do [am
Viéc QO (del/h)

Nang suat lanh & ché do tieu
chudn Qg (kcal/h)

140 1720 2000 2720

1820 2240 2600 3270

Nang suat lanh & ché do diéu 3920" 4.800" 5600" 6360"

l 0% Qo (keaty = Buuh 12.000"" | 15.000"* | 17.600** | 20.000"*
*: Theo ché& d¢ diéu hoa clia Lién x6 cii: to = 5°C; t, = 350C;
*#: Theo ché do diéu hoa clia My: ty = 40°F; t, = 1109F;

Dua vao bang nay cé thé chon mdy nén cho mot bé kem, d4 dan dung ¢é
nang sual mong mudn.

1.2. Thiét bi trao déi nhiét

1.2.1. Dan ngung

- Dan ngung trong may kem, may da dan dung 1 dan ngung lam mat bang
khong khi cuding biic, dugc sir dung nhiéu vi né don gian.

- Thudng dung ngay cum dan quat ngung tu clta may diéu hoa khong khi
cO cong sudt yéu ciu. '

- Néu khéng chon duge bo din quat phdi hop thi thudng chon theo 214 tri
kinh nghiém cho trong bang sau:
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Bang 8. Gidi thiéu cdc so'liéu vé dién tich cdc dan trao doi nhiét

Cid bé kem: Que/mé 250 300 350 400
Dién tich dan ngung (> m?) 5,7 6,8 8,1 9.1

Dan bay hoi:
Dudng kinh 6ng (mm) 10 10 10 10
16,5 19,5 22,6 25,6

Chiéu dai éng (> m)

1.2.2. Déan bay hoi

- Thi€t bi bay hoi 1 loai 6ng tron khong cé canh (Vi hé s6 truyén nhiét cia
moi chat va nuéc mudi rdt 16n nén khong cin ting cudng thém cdnh). Mat
khdc phai dam bdo 6ng tron dé nuéc mudi tuan hoan qua lai dé dang.

- Kich thuée cita dan bay hoi tham khao trong bang néu trén.

1.3. B¢ nude muoi

- B¢ nuéc mudi gom 3 I6p: Lép ngoai ciing bang gb, 16p giita Ia 18p ciich
nhiét day 50 mm dén 70 mm (Thudng diing Styropo), 16p trong cling 14 bé t6n
day tr | mm dén 1,5 mm.

Toan bg bé va cic thiét bi duge dat wen mot khung ving.

Kich thude trong cita cdc bé kem thong dung duge gidi thicu trong bang 9

Bdng 9. Kich thuoc bé kem

, Kich thuée . ) |

Nang suat trong (mm) S6 khudn Nang suat Nang suat

(Que) da kem (kg/mé) | da (kg/mé)

DxRxC
250 540x800x450 12 12 24
300 640x800x430 16 16 32
350 750x800x450 18 18 36
400 850x800x450 22 22 44 |

Cdc kich thude néu tren chi 1a kich thude tham khao. BE chi cén di dién
tich, bo tri khuon hop 19, Song d6i khi ngudi ta con b trf thém dién tich dé

dat mot thing chifa bao quan.

Chieu cao clia bé kem ciing phu thude vio ca khuon d4. Vi khuon kem cao
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150 mm, dan bay hoi cao 100 mm nén mitc nude mudi cao chimg 300 mm 13
hop 1y. Khi ldy chi€u cao ciia khuon d4 16n hon chiéy cao cua khuon kem thi
phai xdc dinh lai chiéu cao ciia bé cho hop 1y.

1.4. Quat khuidy nude musi

Quat khudy nudc mudi ding d€ khuay trén va tudn hoan nude mudi trong
bé. Muc dich 1a tang cudng trao d3i nhiét gitta nuéc mudi vi din bay hoi, Tang
cuong trao doi nhiét giita bé mat khuon kem dd va nuéc mudi, lam ting sy
déng déu nhi¢t do trong bé, 1am dong déu sy dong kem trong khudn dat tai cdc
vi tri khdc nhau trong bé.

Yéu cau thiét k& cdnh khuay sao cho cong suat khudy 1a nhod nhat nhung
dat dugc sir tudn hoan 16t nhat, nhi¢t d6 nuée mudi déng déu nhat.

Cac phuong phap b4 tri cénh khudy duge mo ta trén hinh 67

I‘l‘flﬁql o B 1

% N

a) , b) c)

Hinh 67.
a, Cdnh khudy ddt dimng; b, Cénh khudy ddar nghiéng: ¢. Canh khudy ddt ngang

...............
RS R AN X

1. Bé; 2. Dan bay hoi; 3, Déng co khudy

- Canh khudy dét cdiing

+ Uu diém: Khéng cdn bo chén kin trec khuay.

+ Nhuge dicm: Khé déu, néu bé nong va kich thude dai. rong 16n. Téc do
nude mudi khong déu, dong kem da khong déu, Ton di¢n tich bé mat.

+ Pham vi ting dung: Chi nén diing cho b€ ¢6 chiéu sau 16n, dién tich nho.

- Cdnh khudy dér nghiéng

+ Uu diém: Khong can bo chén kin truc khuay, d¢ dong déu nude musi
khd hon khuay ding.

+ Nhuge diém: Khé déu, néu bé nong va kich thude dai, rong 16n. Toc do
nude mudi khong déu, dong kem d4 khong déu, ton di¢n tich bé mat.

+ Pham vi éng dung: Chi nén diing cho bé ¢6 chidu sau [6n, dién tich nho.

- Cdnh khudy ddt ndm ngang



+ Uu diém: Dat do déng déu vé nhi¢t do. Toc do tuan hoin nude musi ot
nhét, tiét kiém dién tich bé mit.

+ Nhugc diém: Phai cdn bo chen kin tryc khudy vi nudc muéi cé thé 1o ri
theo truc quay ra ngoai. Tiéu tén cong vo ich do ma st chén mryc.

+ Pham vi ing dung; Sir dung 16t cho cdc loai bé.

1.5. Khuén kem d4 ‘

Khuén kem d4 thudng duoc sir dung theo kich ¢& mau dich, cdc khuoén
kem thudng ¢6 kich thude miéng trén 13 30x35 mm, ddy duét 25x30 mm, cao
150 mm, khéi lugng méi que kem 13 80g. Thuong ghép 10 khuon hoac 20
khuén thanh mét vi. Vat lieu khuon kem thudng bang sat tay hoac ton trang
kém. Khuén d4 dugc ldy theo miu khuon 2 kg do né thich hop véi cdc bé d4
loai nho, ngoii ra ¢6 thé ding ngay khuon kem dé€ san xuat d4 cuc.

1.6. Nude mudi

Muét duge hoa tron v6i nude theo ty 1& khdi lugng musi/ nude: 23kg/77kg
(Nong do 23%), nhiét d dong diac cia dung dich sé dat téi nhiét dé ciing tinh,
khoang — 210C.

2. Nguyén ly lam viéc cia may kem, may da dan dung

- Thi¢t bi mdy lanh 1am viéc, dan bay hoi thu nhi¢t clia nude mudi, nhe
trao déi nhiét cudng bic bang quat khudy (Nhiét d6 ciia bé kem d4 van ning
khoang — 150C). Nudc muéi thu nhi¢t clla cde khuon kem d4 1am dong dic hén
hop trong khuon.

- Nude musi trong bé déng vai tro 13 chét tai lanh, tuan hoan nh& quat Khudy.

V. LAP PAT VAN HANH MAY KEM, MAY PA DAN DUNG

1. Cach lap dit cha may kem, may da dan dung

L.1. Lap rap may

- Chon kich thude bé, cdc thiét bi can crf vao ning suat kem d4 yéu cau.

- Chon vat liéu phit hop v6i bé can lap rip nhy: Chiing loai ten, thép lam
gid da...

- Gia cong bé, gia mdy, cich nhiét trén co s& cic vat liéu di chon. Chd y
khi gia cong cdn tinh todn lai kich thudce thye t€ so véi kich thudce chon cho
phu hop vdi yéu cdu.

- Lap dat cdc thiét bi vao gid mdy.

Luu ¥ mdy nén phai ¢6 10 xo hodc cao su dé chéng rung.
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Bang dién phai lap ¢ noi thuan tién thao tac va khong bi nude mudi roi vao.

Quat khudy lip dat phai dam bao van hanh 16t, khong rd ri nudc mudi,
khong anh huéng dén thao tic van hanh.

Dan bay hai khong nén dé€ sit ddy bé ma nén cdch ddy khoang 70 mm dén
100 mm dé dam bao nudc mudi luu thong dé dang.

- Can cap chon ché€ d¢ lam viéc thich hop, ap luc do dugc sau dan ngung
néu nén khong khi phai dat tir 75 PSI d¢n PSL

- Thir kin toan bo hé théng.

- Hiit chan khong.

- Nap ga diéu chinh ch& d6 1am viéc.

- Hoan thi¢n toan bd dam bdo an toan va my quan.

1.2. Lap dat may sau khi da lap rap xong

May kem d4 thuong duoc lap trén gid vitng (C6 thé ¢ banh xc d¢ dé di
chuyén khi cén thiét). Khi ldp dat may phai chon vi trf gin noi ché bién nguyén
li¢u hoac ngudn nudc,

Dac biét tru ¢ dan néng nén dé théi ra noi dé thodt nhiét, khong dé quan
gié néng vi néu khong s& lam giam hi¢u sudl trao déi nhiét va gay khé chiu
cho nguoi van hanh may.

2. Van hanh may kem, may da dan dung

2.1. Xa lanh

Truée khi cho mdy san xuat phai ti€n hanh x4 lanh cho bé nuGe musi. Thai
gian x& lanh mat Khoang 2 gid dén 3 gio. Khi bat ddu xa lanh khong nén cho
quat khudy chay ngay, chd khi nao ¢é tuyét bam vé dau hit méi cho chay quat
khudy, khi tuyét tan di lai ditng lai. Qué trinh lap di lap lai nhiéu 14n dén khi
chay quat khudy ma tuyé€t bdm khong tan vA muc nudc mudi trong bé da du
theo yéu cdu thi qua trinh xa lanh két thic. Mdy ¢6 thé chay lién tuc, 6n dinh.

Chii y: Trong qud trinh xa lanh phai ludn theo dai nhiét do ctia blde vi khi
xa lanh td1 rat 16n nén bldc rdt néng va dé chay.

2.2. Cach lam kem da

- Hén hgp kem trudce khi dwa vdo bé phai duge 1am nguoi so bo bang nudce
ti nhién.

- Luén phai ¢6 it nhdt 2 bo khuon dé giam thoi gian thao tdc ra vao kem.

- Phéi thudng xuyén kiém tra lugng nudc mudi trong bé dé bo sung kip
thoi, khong nén b6 sung qua nhicu s& lam cho phu tai nhiét tang va khi ra vao
kem dé bi nudc mudi ban vao 1am kem ¢é vi man.
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Chuong 5

LAP DAT VA VAN HANH
MAY PIEU HOA NHIET PO OTO

I. CAU TAO VA PHAN LOAI MAY PIEU HOA NHIET PO OTO

Diéu hoa nhiét d6 trén cic phuong tién van tai nhu 6t6 du lich, 6to buyt,
tdu hoa, may bay ngdy cang pho bién.

Ciing nhu bat k¥ mot hé théng lanh nao, mdy diéu hoa nhiét do trén 616
cling ¢ ddy du cdc thiét bi clia mot mdy lanh. Nhumg do dac diém cia phuong
tién vin tai nén hé théng lanh phai ¢6 nhiing thay doi vé k&t cdu, vé chu trinh
dé phi hgp véi viéc 1dp dat weén nhitng phuong tién véan tai nhu vé mdy nén,
duong ong, vicc diéu khién nang suit lanh...

1. Cau tao cla may diéu hoa nhiét dd 6td

Trén hinh 68 miéu ta nguyén tic cdu tao cua may diéu hod nhiét do 610.
D¢ hiéu rd su khdc nhau vé thict bi gifta diéu hod nhiét do otd véi nhitng loai
may lanh khédc ta hdy xem k¥ nhiing thiét bi ctta nd.

1.1. May nén

May nén sir dung trong mdy diéu hoa nhiét do 06t0 1a loai mdy nén hd,
truyén dong dai tir dong co 016 sang ddu truc mdy nén théng qua khép néi dién
tir. Moi chat lanh 13 R12, R502 hoac R134a. T6éc do vdng quay clia may nén
Ién hon toc do lam viéc cua dong co 6t6. Mdy nén 1am viéc vai téc do khoang
600v/ph, khi t6c do dong co 616 dat 8¢ do 161 da thi téc do may nén khoang
5000v/ph. Vi vay mdy nén phai ¢6 d¢ tin cay cao va phat lam vi¢c hi¢u qua
trong diéu kién 16c do thay doi lién tuc clia 610,
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Hinh 68. Cali 1go ciig he thong
1. Mdy nén; 2. Dan ngung; 3. Quat; 4. Binh
Ducng ng huir (dp sudi thdp); 8. Puong on
sé quan sat; 11. Binh sdy kho néi tiep;

diéu hoa nhier dd o 16

loc hiit dm; 5. Van gign né- 6. Dan fanh; 7.
g ddy (dp sudt cao); 9. Bo tidu am,; 10. Cira
{2. Khong khi lanh; 13. Quat {ong séc; 14, Dong
co dién quat gié dan ngung; 15. Khép néi dién tir

May nén diéu hoa nhiét do 6t6 sir dun,

nén pitténg 1,2 hodc nhidy xylanh, mdy
may nén hay duge ding

prttong. Hinh 69 miéy t

g tit c& cdc ki€u mdy nén, c6 thé 13 méy
nén roto, may nén réto tim truot. Loai
12 mdy nén pittong doc truc, thudng ¢6 3 loai: 2.5 vi 6
a hinh dang ben ngoai clia mét may nén ptténg doc truc.

Hinh 69. Hinh dang bén ngodi ciia mét mdy nén piiéng doc truc
Céc mdy nén ding trong di€u hoa nhiét do 616 phai cé nhiing chi tiét nhyr
cum bit kin ¢6 truc, vong bi, clapé cé do tin ¢y cao, it hu héng
va van day ¢é b trf cdc du

. Cac van hadt
ong dé 1dp 4p k& hodc dé thao tdc khi

stra chira.
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‘Trén hinh 70 mo ta cdu tao bén trong ctia mot mdy nén pitténg doc truc.
Banh dai trén khép ndi dién tir 1 ding dé lay truyén dong tlr dong co 6t6. Khi
khong c6 dong dién qua cudn day dién tir, banh dai quay tron. Khi cé dong
dién khép ndi 1am viéc kéo truc may nén quay, roto 6 quay va nhd két cdu dic
biét cha vong bi diia 4 nén dia cam 7 quay theo va lat di lat lai ddy pittong tinh
ti€n qua lai, thue hién qua trinh hit va nén moi chat, Tay bién 1a cdc thanh ndi
dic bi¢t ¢S khép cdu & hai ddu gén lén pittong va dia cam dé€ ¢6 thé xoay tu do
khi dia cam hogt dong. Vi mdy nén h& nén phai ¢6 cum bit kin ¢6 truc dé moi
chit khong bi ro6 ri. Trén médy nén ¢6 lap 2 van hit v day ¢é céc dau ndi cho
ap k& va céc d4u néi cho cong viéc sira chita va bio dudng. Trén cdc ddu nsi
thuting ldp céc van mot chiéu (Hinh 71) dé thuan tién cho lip day kiém tra dp
sudt nap ga, nap dau.

Hinh 70. Két cdu ciua mdy nén hiéu Sanden loai doc truc (bloc ndm)
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Hinh 71. Van mot chiéu trong ddu noi
. Ddu 1161 dé ndi véi ong mém; 2. Clapé mét chiéu; 3. Cita théng; 4. Dan ti mo clapé
mot chiéu; 5. Ong mém

1.2. Khép néi dién tix

Tat ca cdc mdy nén dung trong didu hod nhiét do 6to déu sir dung khép noi
dién tr d¢ déng ngit mdy nén nho tin hiéu nhiet do chia thermostat ¢6 ddu cam
nhiét lap trong budng xe.

Khép néi dién tir lam viéc theo
nguyén 1y dién tit. C6 2 loai khép
nok: Cuc tlr tinh va cuc tir quay.

Khép néi cuc tir tinh duge st
dung rong rai hon. Trén hinh 72
trinh bay két cdu cla khép noi
dién tir tinh.

Khdp néi dién ta quay cé
nhuge diém 1a phai ding chéi
than nén hay gay ra su cd do su
~-  mai mon chdi than trong qua trinh
lam viéc.

Hinh 72. Keét caut cita khop néi dién
ny trang bi trong puly may nén

1. Cudn day nam cham dién; 2. Dia
dong; 3. Puly; 4. Truc mdy nén;
3. Voug bi kép; 6. Bém kin truc;

7. Khe he khi kliop néi dién 1t cér
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L.3. Thiét bi trao déi nhiét

Cdc thi€t bi trao d6i nhiét cia may dicu hoa nhiét do 616 13 cac thist bi trac
d6i nhiét kiéu dan 6ng xodn ¢6 canh ding quat trao ddi nhiét cudng bitc.

Nguyén tic cau tao cling giong nhu dan ciia cic may diéu hoa nhi¢t do.

1.4. Van tiét lun

Di¢u hoa nhiét do 616 khong diing ti€t luu bing ong mao ddn, ma bang van
ti€l lwu nhiét. Cdc van tiét lyu nhiét tr dong diéu chinh lvu lugng moi chat di
vao dan lanh nhd tin higu nhi¢t dé (Van tiét luu ty dong cén bang trong, hinh
73) hodc ca tin hiéu nhiét do va tin hi¢u 4p suat (Van tiét ey 1y dong can bing
ngoai, hinh 74) & d4u ra dan lanh.

”

\_/

Hinh 73 Van gidn no o6 Ong cdn bdng bé 1ri bén trong van
L. Loxo; 2. Van: 4. Mdang téc dong: 9. Cita ra; 10. Cizg Vel
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Hinh 74. Van gidn nd c¢é ong can bdng bo'tri bén ngoai van
l.Léxo: 2 Van; 3. (jug cdn bdng; 4. Mang téc dong; 5. Cay ddv; 6. Lé vao liei loc: 7.
Bdu cdm bién nhiét do. 8. Ong mao dan; 9. Ciza ra

1.5. Phin sy lgc, mit ga va binh chia

Do lap dat tren 616 nén he théng di€u hoa nhiét do luén bi rung dong, do
10 hé 16n hon rat nhiéu so véi may dat ¢ dinh. Chinh vi vay cin kiém tra va
nap bé sung ga dinh ky cho hé théng. Ngoai ra, do téc do mdy nén luon thay
doi theo t6c d6 dong co 616 nén cin phéi ¢6 dur trit moi chét cho hé thong.

‘Trong hé théng didu hoa khong khi cho 6t6 phin sy loc, mit ga dugc lap
chung trong mét binh chira, Dung tich clia binh chita khong 16n, khoang 450g
dén 680g R12 du tri.

Trén hinh 75 mo td he théng phin sy loc, mét ga, binh chia cia miy dicu
hoa nhiét do 6t0.
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Hinh 75. Két cau ciba bink loc, hnir dm
L. Tirdan nging dén: 2. Lusi loc: 3. Hat khit dm;
+.Ong tiép nhin; 5. Déir van gidn nd; 6. Mdt ga

Dé hit 4m va axit cho h¢ théng, trong binh duoc chia cic hat Zeolit 3. Cic
luci thép 2 ¢6 kém theo ludi dém bang bong thuy tinh 1am nhi¢m vu ctia phin loc,

Mit ga thudmg duge bo tri trén dudng dan long dén van tiét luu hodc ngay
trén dinh binh chia. Trén mit ga thudng ¢6 chi thi mau dé nhdn bi¢t do kho
clia moi chét trong k¢ théng. Nhu vay, nhin vio mau v tinh trang chuyén dong
cua dong méi chat trong mét ga ¢ thé dé dang ddnh gid dugc khsi luong va
chét lugng clia moi chat trong h¢ théng.

L.6. H¢ thong duong ong noi

Cidc duong 6ng noi ditng trong h¢ théng diéu hoa nhiét d 616 thueng phai
chiu su rung dong 16n, vi vay 0 cdc ricco ndi ngudi ta phai dirng dau loc dap
d¢ nang cao kha nang gitt kin khoang moi cha.

Cic dudng ong thudng dugc ché tao bang vat lieu mém chiu duge dp luc
nhu cao su, lu6i thép mém. .. Riéng cdc dudng Sng néi cao ap noi tr may nén
dé€n dan ngung vin sir dung 6ng kim loai dé dam bdo an toan (Xem hinh 71)
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2. Nguyén ly lam viéc clia may didu hoa nhiét dé 6t6

Khi muén sir dung may diéu hoa nhiét d6, ngudi l4i xe bat cong tic dién
mdy diéu hod nhiét do. Khi dé khdp néi dien tir ¢6 dién, mdy nén lam viéc,
quat dan néng va dan lanh quay.

H¢ thong mdy lanh 1am viée sinh lanh. Nh& ¢6 quat ly tam 1dp & dan lanh,
khong khi trong cabin xc dugce xir Ly nhiét 4&m nhu may diéu hoa khong khi dan
dung. Dan ndng duge [am mdt bing khong khi ngoai troi nhdy quat hudng truc
rieng hoac chung véi quat 1am mat dan nude cla 616,

Khi muén mdy lam viéc & ch& do sudi m, tit cong tic may lanh, mé cong
tdc sudi 4m thi mdy nén ngimg lam viéc, nhung quat dan lanh vin hoat dong
d¢ trao doi nhiét véi khong khi bén trong xe. Nguén nhiét néng 6 thé 1a day
dién tro nhiét hoac nudc néng 14y tir két nude clia 616. Cac thist bi nay déu lap
gan dan lanh d¢ dung chung quat ly tam.
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Hinh 76. Nguyén Iy lam viéc ciia mday diéu hoa nhiét do 616
1. Mdy nén; 2. Dan néng; 3. Binh locihiit @m: 4. Dan lank; 5. Van tiét luw; 6. Mdt ga; 7.
Quat long sée; 8. Hoi cao dp; 9. Ling cao dp; 10. Long ha ap; 11. Hoi ha dp
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Khi may lam viéc & ch€ d¢ lanh, ch€do 1am vige duvoc didu khién nhé ther-
mostat ¢6 dau cdm nhiét 14p & budng lanh. Khi t6c do 616 thay déi, luong moi
chat cdp cho dan lanh ciing thay d6i vi nang suat lanh ctia h¢ théng thay déi
theo 16¢ d¢. Khi t6¢ do nhé thira moi chat thj moi chat duge chifa trong binh
chia. Khi t6c do cao cdn nhiéu méi chat thi binh chita lai cung cdp moi chit
cho hé thong.

Dé€ bao vé an toan cho diéu hoa nhiet d¢ 6t6 khi lam viéc, ngudi ta ding
rat nhiéu bién phdp, phén nay s& dugc dé cap dén & phan mach dién cia mdy
di¢u hod nhiét do ot6.

3. Phén loai may diéu hoa nhiét do 6to

bé phan loai mdy diéu hod nhiét do o6 nguot ta dua vio nang suat lanh
cua mdy nén, thong thudng goi theo s6 ché ngdi trén xe:

- Dicu hoa nhiét do 616 4 ché.

- Dicu hoa nhi¢t do 616 16 chd.

- Dicu hod nhiét do 616 25 ché.

Ngoai ra con cin cit vao két cdu clia kh&p néi dién tir.

- Di¢u hoa nhiét d6 616 khdp néi dién tir tinh.

- Di¢u hoa nhiét do 6t khdp ndi dién tr quay.

IL LAP DAT CAC MACH DIEN CUA MAY PIEU HOA NHIET PO
oTO

Mach dién clia mdy diéu hoa nhiét d6 6t6 ¢é rit nhiéy loai khdc nhau tuy
theo ddi xe, hing ché tao xe. BE nim dugc ket cdu, nguyén Iy mach dién cua
xe va lap dat sia chira dugce, yéu ciu ngudi tho phai xem k¥ cdc hudng dan
kém theo xe.

Dé c6 thé nhanh chéng doc cic mach di¢n khdc nhau cia cic doi xe,
ching 16i xin gidi thiéu mot s6 mach dién dién hinh sau day:

1. Mach dién co ban clia may diéu hoa nhiét do 6té

1.1. So do mach dién (Hinh 77)

- Céc thi€t bi cua so dé gém cé: Cu chi ngudn CC; Cong tic mdy nén CT
Bo dicu khién (6¢ do quat dan lanh; Role diéu khién nhict do (Thermostar),
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Hinh 77. S0 d6 mach dién mdy diéu hoa nhiét do 616 don gidn

(¢ quat dan lanh Q,, quat dan néng Q, va khdp néi dién tir K.

1.2. Nguyén Iy lam viéc

- Khi cép dién cho mdy diéu hoa nhiét d6 qua cong lac quat gié dan lanh,
quat gi6 dan lanh chay & t6¢ d6 cao nhat. Khi dé néu bat cong tac mdy nén CT
tht mdy nén va quat Q; sé [am viéc, mdy didu hoa nhi¢t d6 sinh lanh. Trong
qud trinh may dang lam viéc cé thé thay d6i t6c do quat theo yéu cau (Tir s6
I dén s6 3).

- Khi nhiét d6 cabin dat yéu cdu, thermostat T s& ngat di¢n cua khép noi
dién wr. Khi nhiét d¢ ting cao lai tu dong déng mach cho khép nai.

- Khi qud 1di cau chi nguén CC sé& ngit dé bao vé cic thiet bi.

1.3. Cach lap dat

Cdch 1ip dat mach dign ciing tién hanh tuong tu nhu ldp mach dién cia
mdy di€u hoi nhi¢t d¢ dan dung.

Chi y khi lap thermostat T nén 1dp noi ti€p v6i cudn day clia khdp néi dien
tir K d€ khi da nhiét d6 budng lanh, chi c6 mdy nén nglmg, cdn cic quat gio
van lam viéc & ché d6 thong gi6.

Céc quat, cudn day cha khdp néi dién tir 13 cic thid bi dién I chiéu ding
nguén di¢n 12V hoac 24V. Vi vay khi lap dat phai chi y chiéu cita ngudn dién.

2. Lap dat mach dién cia may didu hoa 6t6 TOYOTA CRESSIDA

2.1. So do mach dién (Hinh 78)
So d6 trén ngodi cdc thiét bi cong tdc, cu chi, Aptomat da ghi chi, trong
mach dién con cé:
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- Céng tac 4p sudt kép: Chinh 1a role 4p sudt kép. Khi tin hiéu ddu hit
dudi 2,1 kg/em? va tin hi¢u dau ddy cao hon 27 kg/em? thi role tic dong ngat
mach dién.

- Van VSV: Thyc chat la mét van dién tlr, duge diéu khién déng md nho
bo dicu khien ngudn (Amplifier). Khi tdc do 6t6 16n, van md, khi téc do 616
nho thi déng lai.
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Hing 78. Mach dién diéu khién hé thong diéu hod trén 616 TOYOTA CRESSIDA
1. Binh dc quy; 2. Cong tdc méy: 3. Bo ngdt mach; 4. Céu chi: 5. Role nhiét; 6. Céng tic
quat gid; 7. Cdu chi mdy lanh; 8. Mote quat gi6; 9. Bo cdm biéh véu t6c mdy nén; 10, Nhiét
dicnird: 11 Cong tae dp sudt kép; 12. Céng tdic may lanh; 13. Nguon cung cap dién
(Amplifier); 14. Role bo Iy hop tix tricmg; 15. Bé cdm bién nhiét do; 16. B Iy hop tr tridng

- BO dicu khi€n ngudn: X ly cdc tin hi¢u bio ve d€ diéu khién cdp nguén
cho cuén day cha khép ndi dién tir va van VSV. Bo diéu khién thudng 13 cic
mach bdn dan hoac vi mach.

- B¢ cam bien nhiét (Temperature Scnsor) 13y tin hiéu cda vo méy nén, khi
nhiét 49 16n hon 1700C thi ngét tiép di€m cap dién cho cudn day cha khép ndi
dién tir.

- Thermoster (Nhiét dién tré) la mot dién tré ban din phu thudc vao nhiét
do. Khi nhi¢t d6 ting dién trd ting va nguoc lai. Vai tro hoat dong nhu la
thermostat.

- Cac role 5 va 14... cdp dién cho quat, bo diéu khién va cudn day ciia khép
noi dién tir.
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2.2. Nguyén ly tam viéc

- Péng cong tac nguén 2 va cong tac quat 6, role 5 d6ng, cap dién cho quat
gi6 1am viéc. Déng tiep cong tac mdy lanh 12 (Khi cong tic 4p suat kép 12
dong) bo diéu khién nguon AC ¢é dién. Néu thermostat cung c4p tin hiéu nhiét
dd cua dan lanh cho phép chay mdy thi role 14 s& dong mach cho cuon day
cua khép naj dien t, mdy nén bit ddu lam viec.

- Khi mdy nén da lam viéc, néu bi ket thi bo cam bign van t6c s€ cung cip
tin hiéu cho bo di¢u khicn m4y dé ngat dién khép noi.

Nhiét dién tr& 10 chi cho phép mdy nén lam viec khi nhi¢t d6 moi trudng
cao cdn diéu hod khong khi.,

2.3. Lap dat mach dién

Cach lap mach dien cung tuong tu nhu cdc mach dién coa miy diéu hod
khong khi dan dung. Chi Iy ¥ cdc vin dé sau:

- Cong tic 4p sudt kép khi lap dat phai lip ding cic ong ndi tin hiéu 4p
sudt, néu nham s$& mat tdc dung.

- Cdc dau [dy tin hi¢u (Sensor) t6c d6 may nén va nhigt do vd mdy phai lap truc
li€p vao mdy nén. Sensor nhist do phai lap ngoai xe dé l4y tin hi¢u nhiét d6 thuomg,

- Thermostat lip truc tiép trén dan lanh d¢ 14y tin hicu nhi¢t d6 dua vé mach
dicu khién, néu lap & trong xc¢ tht khéng chi chinh xdc tinh trang cda dan Janh.

- Quat dan ngung néu sty dung riéng biét khong chung véi quat lam mat
cia 616 thi cé thé lay nguon dién bang cdch méc song song véi quat dan dung.
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Hinh 80b. Mach

1. Cau chi chinli; 2. Céng rde mdy; 3. Role théi tan sitong

dién diéu khién thoi tan suong eiva kinh sau

cita kinh sau; 4. Cong tée
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Hinh 80d. Mach dién diéy khién quat gis gidi nhiét bo ngung ty
1. Hép cdu chi chinh: 2. C ong

tdic mdy; 34. Cdu chi va role mdy lanh, 5. Déi bg phén kiém
sodt déng co; 6. Quat gids gian nong; 7. Céng tic ap sudt moi chet lanhi; 8, B¢ ly hop iy triomg
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III. LAP DAT VA VAN HANH HE THONG PHAN PHOI KHONG
KHi CUA MAY PIEU HOA NHIET PO OTO

Heé théng phan phoi khong khi ctia mdy diéu hoa nhiét do 616 ¢6 nhiéu
dang khdc nhau, tuy thudc vao timg loai xe, ddi xe nhu cdc so dé dien. DE nim
duge cdc nguyén tic co ban cha hé théng phan phéi khong khi trong Oto, hay
x¢t mdt so d6 phan phoi khong khi trén hinh 81.

1. Sa d6 phan phadi khéng khi.

Trén hinh 81 hé thong phan phai khong khi ¢é cdu tao co ban nhu sau:

1. Quat gié (Quat ly tam).

Dan bay hoi.

Bé suci dm.

Cira 1dy gid ngoai troi.

Cira 1ay gi6 tuén hoan.

7 va 8. Cira phan phdi khong khi.
9. Cira thoi ra san xe.

A

10. Cura théi tan suong.

11. Ctra thdi ra hai bén bang déng hé.

12. Cira ra gitta bang déng hd.

Tat ca cdc thi€t bi trén duge dat trong mot hé théng vo boc va ong dan khi.

Hé théng quat gié dugc thict ké véi nhiéu van t6c hoat dong khdc nhau v
duge dicu khién do nim vin tay hay hoan toin tu dong do bd cam bién nhiét do.

Cdc clra gi6 ¢6 b4 tri canh chdp, c6 thé diéu khién hudng gié thoi, dat ngay
canh cdc chd ngdi (C6 xe thiét k€ bo diéu khién ty dong).

2. Nguyén ly van hanh

Khi nim di€u chinh dat & vj trf lanh “Cool” cira 6 s& chin ludng gié théi
ngang qua bo sudi dm, dong thoi hudng ludng gié quat théi xuyén qua dan
lanh vao cdc cira phan phéi 7. Ludng gié lanh, kho (D3 dugc xir ly qua dan
lanh) di vio cdc cira gi6. Cira phan ph6i 7 ¢6 thé dong thoi phan phéi khong
khi cho tat ca cdc clra nhu trén hinh 81, song ciing c¢d thé chi phan phéi theo
mot hudng nhat dinh. Néu khong can lam tan suong trén cdc mat dong hé khi
thoi ti€1 kho thi cd thé déng cira phan phéi chan ludng khong khi ra cc cira 11
va 12. Khi khong khi dén cita phan phéi 8, clra 8 ciing hoat dong nhu cira 7.
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Néu thoi ti€t 4m uét thi mé cla dé khong khi ra cé hai cira 9 va 10 d€ vira Jam
mat xe vira théi tan suong & cira kinh. N&u thoi ti€t kho rdo thi diéu chinh cia
phan phéi 8 déng chan ludng khong khi ra cira 10, chi cho ra ctra 9,

Céc cira didu chinh 6, 7, 8 ¢6 thé didu chinh bang tay hodc tr dong dicu
chinh theo tin hiéu nhiét do.

Khong khi méi va khong khi tudn hoan dugc dicu khién nhd hai cita 4 va
3 trude khi vao buéng hoa tron.

Khi muén chuyén sang ché d¢ sudi am ch can diéu khién ndm vin 4m
“Warm” thi ctia 6 s& chan ludng khong khi qua din lanh, chi cho khong khi
qua bo susi. Khi & che do nao thi didu khién cho dan dé6 Iam viéc.

Hinh 81. Mot kiéu phan phéi ludng khong khi cho hé théng sudi dm va he
thong dién lanh 616
1. Quat gié long séc; 2. Gian lanh; 3. B6 sudi ém; 4. Van tdy khéng khi tir ben ngodi;
5. Van ldy gié ludn luu bén frong xe; 6. Cita nihiét d¢; 7. Ciia phan phoi,; 8. Cra théi tan
suong; 9. Cita ra sén xe; 10, Cita théi tan Suong; 11. Cita ra hai bén bdng déng hé. Ciia
ra giita bang déng hé.

3. Cach I3p dat

He théng cdc ciia gis va Ong dan khi cita diéu hoa nhiét do 6to thudng
duoc 1ap rép tir khi ché tao xe. Cic dudng éng dan khi thudng ché tao béng
nhua dinh hinh tuy theo timg loai xe. Viéc lap dr hé théng phan phoi khi phai
tuan thu theo sa dé thist k€. Dac biét cdc ndm diéu khién cdc cita phan phéi
khong khi phai bo trf thuan tién cho ngudi 14i xe. Cdc nim diéu khién cdc cla
thoi cho timg hang ghe cling ¢6 yéu cdu twong .
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IV. LAP PAT VAN HANH, BAO DUGNG MAY PIEU HOA NHIET
PO OTO

1. Lap dit may diéu hoa nhiét dd 6td

Khi cdn ti€n hinh 1dp dit he théng di€u hoa khong khi cho 616, cdn phai
ti€n hanh theo céc bude co ban nhu say:

I. Tim hi€u 5o d6 hé thong sin ¢6 hoic 6 thé tu chon phirong 4n thiét k&,

2. Chon vat tw, thiét bi: Dam bao dii s& lugng, chit lwong vi chung loai.
Phuong phdp ki€m tra cdc thiet bi clia h¢ thong dién v m4y lanh ciing giong
nhu da trinh bay & nhitng phan trén. Riéng mdy nén cin kiém tra kj cuon day
cua khdp noi dién tir va ddu may.

3. Lap céc thiét bi vao vi trf [am viéc, yéu cdu phai chic chin, chiu dugc
céc rung dong manh.

4. Lap ghép cic dudng 6ng, day dién. Chd ¥ khi lap cdc dudng ong phai
dung 2 cole d€ xiét (1 1y, 1 xiét) trénh dudng 6ng bi xodn. Cdc dudng day dién
nén quy dinh mau day dé tranh nhim l4n. Céc giodng dém trudc khi lap nén
nho mot it ddu lanh dé tang do kin.

5. Chay khong tai h¢ thdng, kiém tra cde thict bi da lap chinh xdc va chic
chén chua.

6. Thit kin, hit chan khong va nap ga, chi ¢ £a nap phai diing chiing loa.
Cac 0t6 doi méi hién nay dang ding phé bién R134a.

7. Chay thir, diéu chinh che do lam viéc va hoan thién toan bo he théng.

Hinh 82 mé ta cdc vi tr lap dat clia mot mdy diéu hoa nhiét do 616,

2. Van hanh may diéu hoa nhigt dé 6to

2.1. Kiém tra truée khi van hanh

- Day Curoa médy nén phai duoc cang ding mitc quy dinh, quan sdt ky day
khong bj mon, khuyst, twéc soi va phai thing hang gifa céc puli. Phai diing
cdc thi€t bi chuyeén dimng dé cang day, tuyét d6i khong duoge xéc dinh mifc cang
bang cich dodn hay théi quen.

- Chan ciia may nén phaij duge sigt cling, khong bi nin, v@, long, l1ong.

- Céc duong 6ng dan khong duge mon, khuyét, xi hoi.

- Phét cua truc may nén phai kin, n€u hd ¢6 thé thdy v€t dau quanh truc
may nén.

- Dan néng phai that sach va dugc lap ding vi trf. Con tring va bui ban
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thudng gay tic dan ngan can £i6 luu thong qua dan. Tinh trang nay sé lam
giam hi¢u qua ngung tu clia moi chat lanh. Mang chin con triing dat truée dan
néng ngan con triing nhung cling ngin gié théi qua. Trong moi trudng hop,
phai tao diéu ki¢n cho gié lvu thong t&t qua dan.

- Quan st tat ca cdc 6ng din khi, cdc cira cdnh ga ciling nhu hé théng co
khf di¢u khién phan phdi gié phai hoat dong nhay, nhe nhang.

- Cdc 6ng cha dan lanh va dan lanh phai sach, khong bam buyi ban.

- Pong co dign quat gi6 phai hoat dong 16t, chay dii cic ché do t6c do quy
dinh. Néu khong dat yéu cau ny cin ki€m tra tinh trang chép mach clia cac
dién tr& dicu khién quat gié.

- Céc bo loc khong khi phai sach.

- Néu phat hién c¢6 vét dau trén cic bo phan cua hé théng lanh, chirng té
¢G {inh trang xi thodt méi cht lanh. Vi khi méi chat lanh xi ra thudng kéo theo
dau, lic d6 cdn phai xir 1§ tinh trang xi thoit,

Hinh 82. Vi tri cdc bg phan trong hé théng dién lanh 616 Ford
L. Gian sudi dm; 2. Mdy nén; 3. Gian néng; 4. Gian lanh; 5. Quat iong sée; 6. Ciia
khong khi tudn hoan tré lai; 7. Cita Idy khong khi lanh; 10. Hop thing gio
2.2. Thuec hién cac buée van hanh
- Khoi dong dong co, cho dong co lam viée & khoang 2000v/ph.
- Dt nim diéu chinh do lanh 161 da (MAX COLD).
- Nhén nit AC cho mdy nén 1am viéc,
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- Bat cong tic quat gié & ché dé cao nhit.

- Kiém tra hé théng 1am lanh.

2.2.1, Cdc tién trinh co bdn

- Khi h¢ théng lanh dang hoat déng, phén cao ap thi ndng, phan thap 4p thi
lanh. Bude ki¢m tra don gidn nhat Ia ding tay kiém tra cdc dudng Sng va van.
Vi du nhu phdn dng chia dan ngung téi 6ng mao thi 4m va phan tir dng mao t6i
dan bay hoi thi mét. Van gidn nd nhiét pha néng & dau vao va lanh & dau ra.

- Dang tay kiém tra 6ng, van c6 thé biét hé théng lam vi¢e binh thudng hay
khong, nhung dé chinh x4c phai dung dung cu do 4p sudt he théng. N&u hé
théng cé kinh quan sdt thi gitp chiing ta ¢6 mot s6 chudn dodn ban diu.

2.2.2. Su dung kinh quan sdt

- V&i hé théng ¢6 kinh quan sét, tit ca méi chat ra tir binh chia déu di qua
kinh ndy. Néu nhin thay hoac khong thdy dong méi chat, chiing ta ¢ thé dodn
dugc he théng ¢6 di lugng moi chét pha hop hay khong. Khi quan st nhiét do
khong khi & khodng 219C hay hon cing tot. Dé quan sat duge rd, trudc hét lau
sach kinh roi cho h¢ thong hoat dong trude vai phit. Néu quan sit thay cé
bong béng di chuyén cham hay dong moi chét bi ddt quing thi lwgng maot chat
trong h¢ thong khong du (Song néu quan sat vao nhitng ngay tr5i mat sé vén
thdy dong moi chét lién tuc). Néu ¢ st bot hay dong moéi chét bi ditt quing,
dung mot mi€ng bia citng ngan khong khi luu thong & dan ngung thi thay kinh
trong, h¢ thong lam vige binh thuding thi lugng méi chit c6 thé dir. Néu hé
thdng bi hao t6n moi chat thi ta tién hanh ki€m tra aoi ro ] vi xu 1¥, sau d¢
lam chan khong va nap lai ga.

2.2.3. Kiém tra hé thong qua kinh quan sdit

- Trong di€u kién nhiét do xung quanh 16n hon 219C, ta Khai dong dong
o va cho chay khéng tai nhanh. Cho hé thdng lam viéc & mitc cao nhat, quan
sat kinh, chiing ta c6 th€ thdy mot s6 hién twong sau:

- C6 thily céc bong béng chitng to thi€u mai chat, kiém tra hé¢ thong xem
¢6 bi rd ri khong, Néu ¢ phai xir 1y va nap lai ga.

- Khong ¢6 bong béng, didu nay s& xay ra hai truomg hop: D4 méi chat
hodc khong c6 mai chat trong he thong. Diing tay kiém tra nhiét do cia ong
cao dp va ha dp (Chd ¥ d€ tay xa day Curoa va cdnh quat).

- Su chénh lech nhiét do giita hai phan 6ng rat 15 rang, he thong ¢6 thé du
moi chit, nhung cling ¢6 thé 1a qud nhiéu, 1am hiéu qua 1am lanh kém (Dic
bi¢t khi dong co chay & ché€ do cham). Ching ta cé thé kiém tra hé thong thira
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moi chat hay khong bing céch ngit may nén maot 14t khi hé théng dang lam
viéc va quan sat lai kinh.

- Néu dong méi chat rong khoang 45 giay (Trudc khi sti bot va di khoi
kinh) thi chitng 16 thira méi chat, ta phai x4 bét.

- Néu dong moi chat sii bot vi di khoi kinh trong khoang thdi gian dudi
45 giay h¢ thang khong thira moi chat.

- Néu dong moi chit ¢6 mau sita, trong-hé théng ¢6 hoi am, cin lam chan
khong va nap lai mai chat.

3. Bao dudng

3.1. Béo dudng thuong ky

- Thuong h¢ théng diéu hod nhiét do nén cho hoat déng hang tudn (Ké ca
mita lanh) d€ mdy nén duoc boi tran. NG cling lam cho mdy nén khang bi ket
vi kho ddu trén cdc bé mat chuyén dong.

- Ki¢m tra dan ngung thuong xuyeén dé loai bo cde vit nhur 14 cay, canh cay,
bui ban che kin bé mat dan.

- Kiém tra ong thoat clia diu bay hoi thudng xuyén, trinh bi téc ban.

- Kiém tra cc 6ng ¢6 bi hu hong hay khong, cdc chd noi ¢ chit hay khong.

- N€u hé thong cé kinh quan sit, kiém tra dinh k¥ xem hé théng ¢4 hoat
dong binh thuting hay khong.

- Can kiém tra b6 phan 1am mat dong co vi né cung cdp hoi nong cho bo
suci dm va khi heé théng diéu hoa nhiét do lam viéc, dong co @ noéng hon nén
h¢ théng 1am mat phai dam bao [am viéc tot,

- Kiém tra day Curoa mdy nén.

3.1.1. Xd hé thong

- N€u h¢ théng bi ro hay hu hong phai xa va nap mdéi moi chat. X4 va nap
moi chdt cho h¢ théng chi thuc hién sau khi di bit hét cdc 16 1o i hay cdc bo
phidn hong da duoce sira chita thay thé,

- Khi xa can ¢6 mot may hit chan khong dé hiit sach hét moi chat, hoi
nuGe va khong khi ra khoi he thong.

3.1.2. Thém ddu

- C6 hai thoi gian ching ta cin phai thém dau vao h¢ thong:

+ Khi vira xa hé théng, phdi cho thém lwong dau bu vao luong diu da hao
ton trong qua trinh xa.
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+ Khi thay mét bo phan nao dé ciia he théng.

3.1.3. Lam chdn khéong :

- Bat ky hic nao cin phai thdo hé théng cing phai lam chan khong, tirc 12
dé hit moi chat, hoi &m va khong khi ra ngoai, day 1a mot yéu ciu tuyét doi.
Néu vigc lam chan khong khong 16t s& ¢é anh huGng t6i hé théng, hé thong
lam lanh kém c6 thé din t6i hu hong mdy nén va cic bo phan khéc.

- M6 cdc van dp sudt thap va cao ciia bo déng hé réi cho bom chin khong
chay (Nhi¢t d6 ngoai trdi cang thdp qud trinh cang kéo dai).

- N€u khong dat duge do chan khong tiéu chudn thi hoac hé¢ thdng bi rd i
hodc bom chan khong [am viéc khong t61. C6 thé kiém tra bom chan khong
bang cich déng cdc van déng ho lai. Néu bom van khong tao duge chan khong
theo tiéu chuén dugc thi bom da hong, néu bom tao diroe th hé théng ¢6 rod ri.
Dé kiém tra hé théng: Tat bom, déng dudng ndi tr bom, md van nap khoang
vai lang moi chat vao may réi diing mdy do hé kiém tra, néu phit hién thay
ché 16 phai bit lai sau d6 xa ga, lam chan khong va nap lat moi chat.

3.14. Nap thém méi chat

- Trong trudng hop hé théng chua mé ra lan nao, chiing ta ¢6 thé thyc hién
viéc nap thém moi chit ma khéng cén xa hodc lam chan khong.

- Gia sir he thong bi hao t6n ga do 1d ri méi chat & chd néi, ta xiet chit ché
ndi cho hét rd r6i nap thém méi chat. Trong trudng hop nay khong cdn thiét
phdi md hé théng dé trdnh cho khong khi va hot 4m lot vao,

- Tién trinh nap thém bt dau khic véi nap mai (Toan phén) tir 1G¢ mé binh
chdra moi chat va thong khong khi (Xa khi) day bo nap. Sau khi xa khi xong,
x1€t chit ché ndi 6ng. M& clra, cho ddng co 610 hoat dong & téc d6 khodng
1600v/ph (V&i dong co 6 xylanh) hoic 1300v/ph (V6i dong co 8 xylanh).

- Bé mdy diéu hoa nhiét d6 & ché do AC va quat gié t6c do cao, dp suat
binh ga khoang 225 dén 250 PSI. N&u can thiét ngan dong khong khi luu théng
qua dan ngung. Tif tr md van hiit cdia déng hé dé nap moi chat vao hé théng.
Diéu chinh van d€ 4p sudt khong vuot qué SOPSI véi R12.

Luu y:

- D€ binh moi chat diing thing, néu hé thong ¢ kinh quan sdt thi quan sat
161 khi khong thay bot, ghi lvong méi chat da nap trén can. Quan sat can cédn
than, nap lugng mai chat ding bing lugng méi chat tieu chudn. Ngay sau khi
nap xong, déng van hiit cia déng hé, khong cho qua fugng moéi chét quy dinh.
Cu6i ciing ddng tdt ca cic van lai, day cdc miéng van va dau ong lai.
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3.1.5. Kiém tra hé théng khi xe cé va cham

Néu c6 va cham cén ki€m tra hé théng ngay, néu he théng bi ran ntt hay
ro ri can phai sira chita nhanh chéng.

Ki€m tra theo cic budc sau:

1. Thao day Curoa.

2. Xem cdc by phan: Dan ngung, dan bay hoi, may nén... xem cé hu hong
gi khong. Dan ngung nam phia trude nén rit dé hu hong. Néu dudng ong bi
cong hay mit, cdc cdnh 14 bi co rit thi phai thay ngay.

3. Kiém tra co ciu VIR, néu khong bi sac chi cdn thay tdi hit 4m hoic lau sach.
Ki¢m tra h¢ théng diéu khién, day néi, quat gié, thay thé néu can.
Kiém tra cdc ché noi va toan bo dudng éng.

Kiém tra puli miy nén.
Ki€m tra may nén.
Xa he théng.

9. Ngat mdy nén khoi dong co, md vit ddu cho diu béi tron chdy vao chau,
ki€m tra trong ddu c6 1dn hat kim loai, bui, ban hay nudc khong, néu ¢é thay
tdi hat dm & VIR.

10. Cho ddu méi vao mdy nén (Diing bing luong ddu ci),

e A

I1. Nap ga cho mdy nén. Ding mady dd kiém tra may nén cé bj ro i hay
khong.

12. Lam chan khong h¢ thong, nap mot it moi chat vio he théng réi kiém
tra ro ri.

13. Nap ga h¢ théng.
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Phan hai

_ LAP DAT VAN HANH
VA BAO DUGNG MAY LANH
CONG NGHIEP

Chuong 6
SG BO HE THONG LANH

So' d6 he¢ thong lanh 13 mot tap hop don gian céc chi tiét thiét b, may moc
va duong 6ng cho phép chiing ta hinh dung ra dugc twrong d6i cy thé vé mdy
méc, thi€t bi, dung cu va mai lién he giita cdc chi tiét trong hé théng.

Cdc s do heé théng lanh phin 1én duoe bidu dién theo so dé nguyén 1y {cé
thé theo quy dinh chat ché ¢ta tiéu chuin nganh hodc tiéu chuin nha nude hién
hanh), nhung ciing c6 thé duge bidu dién theo so dé khong gian. So d6 nguyén
ly giip ching ta nhin 1éng quat vé thiét bi va cdc dudng 6ng, dung cu trong
khong gian yéu cdu bg tri thiét bl mdy méc, cdch lap dat dudng ong. Tuy theo
tung trudng hop cu thé, cé thé lap so d6 nguyén Iy hay so dé khong gian.

Do céc loai mdy lanh nén khi, mdy lanh hdp thu, mdy lanh éjecto, con it
dugce str dung, nén & day chiing 161 2161 thiéu chu yéu cdc s0 d6 mdy lanh nén
hot sir dung moi chdt amoniic va freson.

Cdc hé thong lanh ¢6 thé duge phan ra timg cum thict bi d€ dé theo dbi. So
bd c6 th chia cdc so d6 he thong lanh ra 1am 3 c&:
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The—

- So d6 he thong lanh c§ nho;

- So dé he théng lanh ¢ trung;

- So do he théng lanh c& 16,

Sau ddy chiing ta lin lugt xét cdc dang so ds.

Mady lanh nhé sir dung chit yéu cho 1 lanh gia dinh, 13 lanh thuong nghig¢p,

cdc budng lanh lap ghép, cic mdy kem, may di ¢ nho, cic loai mdy diéu hoj
nhiét d6 ¢ nho,




1a thi€t bi dan 6ng xo0an c6 cdnh d6i luu khong khi tu nhién hoac cudng bic.
Thiét bi ti€t luu thuong 13 6ng mao, van tiét luu nhiét can bing va trong hinh
6-1 gi6i thiéu so d6 hé thong lanh fréén ¢6 mdy nén kin 1, dan ngung 2, binh
chita 4, phin sy loc 3, van tiét luu 5 va dan bay hoi 6. Nhiét d6 phong lanh
dugic diéu chinh qua thermostat. Khi dat nhigét do yéu cdu, thermostat ngét
mach, may nén ngiing hoat dong. Khi nhi¢t d6 vurgt qua gidi han cho phép,
thermostat lai déng mach, mdy nén ti€p tuc lam viéc.

So d6 niy c6 nhuge diém 14 khi dimg mdy, maéi cht lanh 16ng ¢é thé tich
tu vao dan bay hoi 12 noi 6 nhiét do lanh nhat vi van tiét luu nhiét khong déng
kin khi mdy ditng. Khi khoi dong trd lai, 16c chay nang né va rit dé bi va dap
thuy Iuc vi 16ng bi hit vé mdy nén. D€ khic phuc hién tuong trén ngudi fa lap
thém mot van di¢n tir dang trude van tiét luu, sau phin sdy loc. Khi mdy dimg,
van di¢n tr ciing khong cho moéi chat long di vao dan bay hoi. Néu hé thong
¢6 rele dp suat huit tut xudng do dan khong duge cip long, rele dp sudt ngét
mdy nén. Néu thi€u lanh thermostat déng van dién 1, dan bay hoi cp long dp
sudt tang, rele dp sudt hit déng mach cho mdy nén. Van dién tir mé khi mdy
neén hoat dong va déng khi mdy nén dimg.

Hinh 6-2 m6 ta h¢ théng lanh kiéu hé, cong suat lanh 6000kcal/h, binh
ngung lam mét bang nudc, duge sir dung dé 1am lanh mot hodc hai phong lanh.

umnn'
g
itk i

L‘:ma nea
¥ gamng

_———

Hinh 6.2. S0 dé hé théng lanh kiéu ho, binh ngung lam mdat bdng nmidc

1. May nén ho; 2. Phin sdy loc; 3. Binh ngung; 4. Van diéu chinh nuée, nho tin hidu ap
sudt ngung ti; 5. Role dp sudt cao va thdp; 6. Dan bay hoi tinh; 7. Van tiét I nhiét;
8. Hoi nhiét; 9. Dong co; 10. Mdr ga.
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Nguyen 1y hoat dong clia hé thong nhu sau: hoi fréon sinh ra & dan bay hoi
di qua thiét bj héi nhiét, thu nhi¢t cha 1éng, vé mdy nén, dugc nén & ap suat
cao va sau d6 duge diy vio binh ngung tu. Fredn thai nhiét cho nude 1am mit,
ngung thanh idng, qua phin sdy loc, qua héi nhiét thdi cho hoi lanh réi qua van
L€t luu quay lai dan bay hoi, khép kin vong tuan hoan.

D¢ dam bio cho 16ng khoi chdy vé mdy nén v tuan hoan diu dé dang, vdi
sdu dan bay hoi ngudi ta dp dung phuong phip hén hop d€ lép dit cic dan bay
hoi, nghta 12 bén dan dugc cap long tlr trén xudng va hai dan cp long tir dudi
lén. Dan cdp 1ong tir dusi 1en long khong chay duoc vé may nén nhung tuin
hoén dau khé hon. Hinh 6-3 gidt thiéu so d6 khong gian ciia h¢ thong may
lanh hinh 6-2 khi I4p dat thyc t€ cho phong lanh.

Hinh 6.3. S0 dé khong gian hé thdng lanh

Ap suat ngung tw dugc diéu chinh bang van diéu chinh nudc. Hoj nhiét 8
lam nhiém vu qud lanh léng moi chat nhim tang hiéu suat lanh cta hé thong.
Nhi¢t d6 phong lanh duoc kh&ng ché bing mot thermostat dong ngat truc tiép
mach di¢n cdp cho may nén.
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Nhuge di€m co bén cia hé thong nay 1a thigu mot van dién tir déng ngat
vigc c¢dp long cho cdc dan bay hoi. Néu b6 trf thém mot van dién tir & trudc van
ti€t lwu nhiét, hé théng lanh 1am viéc dam bio va én dinh hon nhiéu. Khi dé
viéc diéu khién déng ngat mdy nén sé thuc hién qua role 4p suat thap.

Cdc he thong lanh nho, vé nguyén tic ¢6 thé cdp lanh cho nhidu phong
lanh v6i cdc nhiét d6 khic nhau. Hinh 6 - 4 gi6i thiéu so d6 h¢ thong lanh diing
dé cap lanh cho bén phong lanh thuong nghiép c6 nhiét do khdc nhau, cong
sudt 10.000kachl/h.

Py

\ \ “+~ 78 may nen é’aﬂvydg@ cu
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[Tinh 6.4. Mdy lanh bon phong, bon nhiét dé ding cho thirong nghiép. Cong
sudt lgnh tiéu chudn 11,6kW (10000kcalll); R12:

1. May nén mita kin; 2. Binh chita; 3. Dan ngung quat; 4. Dan lanh ttnh; 5. Van tiét Lo
nhiét; 6. Van dién ta; 7. Theymosstat; 8. Dan lanh quat; 9. Phin sdy loc; 10. H6i nhiét;
11 Role dp sudt; 12. Mdr ga.

Mdy lanh 1am viéc nhu sau: Hoi sinh ra & dan bay hoi duge may nén hiit
vé€ qua dng gop hoi, héi nhiét, nén lén ap sudl cao, ddy vao dan ngung. Quat &
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dan ngung hoi thii nhié¢t cho khéng khi 1am mat, ngung tu lai, chay vao binh
chita sau d6 di qua phin sy loc, qua van di¢n tir vao hoi nhiét dé duge qué lanh
roi qua 6ng gép 1dng phan phéi cho dan lanh trong cdc phong lanh. Van tiét
luu 1a loai van tiét lyu nhiet. Viec khong ché€ nhi¢t do nhd role nhiét do (ther-
mostat) va van dién tir 6. Khi phong dt lanh, thermostat ngat mach, van dién
tr dong ngimg cdp long cho dan bay hoi. Khi phong thi€u lanh thermostat
dong mach, van dién tir m& ra dé cdp 1ong cho dan bay hoi. Khi tdt ca cac
phong déu dt lanh tat ci cic cdc van dién tir déu déng, ap suit hiit s& nhanh
chdng tut xudng dudi mic cho phép va role dp suat ngal mach cho mdy nén
ngimg chay. Khi mét trong bén phong thigu lanh, van di¢n tit md&, 4p suat bay
hoi tang lén va role dp suat thap lai dong mach cho mdy nén hoat dong lai.
Hinh 6-5 mo 14 so d6 khong gian cla hé théng lanh hinh 6-4.

Hinh. 6-5 So do khong gian ciia hé thong lanh H. 6-4

IL. SO O HE THONG LANH €3 TRUNG

(S0'do hé thong lanh cé dang t6 hop freon va amonidic)

Do nhitng uu diém néi bat vé 1ap dat van hinh dé dang, do tin ciy va tudi
tho cao, ngay nay cdc hé théng lanh hoan chinh dang t3 hop ldp dat gon trong
mot hode hai cum mdy cé xu hudng phat trién manh. Cong sudt lanh tir bé cho
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téi 16n va rat 16n. Dan lanh khong khi khd céng kénh nén cic mdy lanh [am
lanh phong truc ti€p thudng duge chia 1am hai cum: Cum mdy nén ngung ty
va cum dan quat, dac biét véi cong sudt lanh trung binh va 16n dén hang triéu
kcal/h nhu d6i v6i may nén truc vit hoac mdy nén turbin.

Céc loai mdy 1am lanh tryc ti€p thudng dugc sir dung cho mét ho tiéu thu
lanh nhu cdc mdy lanh diing trén 6 16, tau hoa, tiu thuy, cdc phong lanh. Céc
loai mdy lanh gidn ti€p dung cho nhicu ho tiéu thu lanh nhi cic kho lanh hoic
cdc he théng didu hoa khéng khi trung tam. Hinh 6-6 gi0t thiéu so d6 cha he
théng lanh gidn tiép XM22.

e

AR pruds

Hinh 6.6. Mdy lam lanh néc mudi XM22, méi chit R22
1. May nén; 2. Khép noi; 3. Péng co; 4. Binh ngung. 5. Binh bay hoi; 6. Hél nhiét;
7. Phin sdy loc; 8. Van tiét itu; 9. Phong lanh; 10. Bom nudc muci: 11. Role dp sudt;
12. B diéu chinh cdp idng cho binh bay hot theo Ao qud nhiét hoi hdr;-13. Van dién tic;
14. Role hiéu dp sudt déu; 15. Thermostat; 16. Van dién nr phong lanh.
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May nén pittong loai hd, binh n gung lam mat bang nuéc, binh bay hoi lam
lanh nuée mudi, moi chat lanh R22, nang sust lanh tieu chudn 22.000 dén
90.000 kcal/h.

Nhiét do trong cde phong lanh dwoc diéu chinh nhe thermostat 15 vi van
dién tir 16 dé déng ngit viec c&p nurde mudi cho cdc phong lanh. Cac thermo-
stat cling diéu khién bom nuéc musi hoat dong. Khi thermostat cugi cling ngét
van dién tir thi bom nudc mudj ngimng hoat ddng va may nén cling nglng hoat
dong. Khi mot trong cac thermostat déng mach van dicn tir cdp nudc mudi cho
phong lanh thi bom hoat dong va mdy nén ciing hoat dong theo.

Moéi chit larh dwoc cap vao binh bay hoi nhos t6 hop diéu khién nhiét do
hai ti€p di€m ban dan vi sai va van dién tir. Tuy thude vao do nhiét cua hot mai
chat lanh it vé mady nén ma bo dicu khién déng ngét van di¢n tir cap long hoic
ngimg cdp 16ng cho binh bay hoi. Van tiét luu didy khién bing tay 8 dugc lap
sau van dién tir,

Role dp suat cao va thip bao ve may nén khéi ch€ d6 1am viec nguy hiém:
ap suat dau ddy qud 16n va ap sudt ddu hiit quéd nho. Trong cic so dé méy lanh
gidn ti€p, role 4p suat thap rét quan trong béo vé chat taj lanh nuéc hoic nude
mudt khoi déng bang trong cac Ong trao ddi nhiét chia binh bay hai.

H¢ thong boi tron clia mdy nén duoe role hi¢u ap suét ddu 14 kiém tra bao
v¢. Néu hé théng boi tron cé truc trac, dp sudt ddu khéng ddp tng dugc yéu
cau boi tron, role sé tdc d0ng ngimg may nén.

Dé tiét kiem nuéc cho binh ngung, ngudi ta bo trf van didu chinh nudce
cing van dién 1. Van diéu chinh nude diing dé diéu chinh lugng nudce theo dp
sudt ngung tu, con van dién tir dé dong va cip nudc déng thoi khi ma4y nén
ngimg hodc hoat déng trd lai.

Hinh 6-7 ¢i6i thiéu t8 hop lanh hoan chinh moj chat fréon. Nang suat lanh
tiéu chudn 20.000 dén 100.000kcal/h. So dé thiét bi dudng ong giéng nhu
h.6-6. Méy lanh ghép tix mdy nén binh ngung va bay hai tiét luu, Tram tiét luu
dong thai [a bang dung cu, trén d6 ldp dit hau hét céc dung cu ciia h¢ théng
nhu phin say loc, van di¢n tir, role nhiét do (thermostat). Role nhiét do
(RLND) ¢6 nhiém vu bao vé cho chét tai lanh (nuéc mudéi) khéng déng bang
trong 6ng chiim binh bay hoi. Khi nhiét d6 xudng qud thap, RLND ngit mach
dong co nging méy nén.
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Hinh 6-8 gidi thieu mot 16 hop lanh hoan chinh, méi ch4t amonifc
XMAB22, cong suat lanh tieu chugn 22.000kcal/h. Mdy lanh duoce t6 hop tiy
t6 mdy nén binh ngung AKAB22 va 14 bay hoi ti€t luu. Tram tiét Iuu va céc
dung cu dugc ldp dat trén bang dung cu APC 15.

S¢ d6 mdy lanh amoniic ¢6 mot vai diém khdc véi so do may lanh freén
nhu sau:

- S0 d6 ¢6 thém binh tdch diu lap trén duding ddy gilta mdy nén va binh
ngung binh tich dau c6 thé lam mit bing nudc.

- So d6 amonidc khong c6 héi nhiét.

- Mdy nén amoniic duoge 1am mit bang nudc. Nude lam mat & day dugce
chia 13m hai nhanh. Mot nhanh vio binh ngung, mot nhanh vao nuwée 1am mat
dau xi lanh, sau d6 qua binh tdch dau rai dugc thai ra ngoai.

Rele nhi¢t do 11 ciing ding d¢ bao vé nude musi khong déng bing trong
chitm dng do nhigt do bay hoi qu4 thip. RLND ¢ thd ngat van dién tir 7 ngimng
cung c¢ép long cho binh bay hai, hodc truc ti€p ngat mach dong co mdy nén.

Ngoai cdc t6 hop hoin chinh mot cap nhu da gisi thiéu, con nhiéu loai té
hop hoan chinh chuyén dung mot hai cip, tham chi ba cdp nén, ghép ting tao
cdc nhigt do thip dén —70, -909C doj khi dén - 400C.

II. SO PO HE THONG LANH CO LGN
(So do hé théng lanh cé lon amonidc)

Ngodi cdc loai mdy dang t3 hop, ngay nay nhiéu kho lanh vén sir dung cdc
loai mdy va thiét bi don 1é dé 14p dat thanh hé théng. Nhuoe di€m ¢o ban cia
hé thong nay 1a cong viec lip rdp, can chinh mdy, tinh todn gia cong cdc duong
Ong noi tai hién trudng rat 16n. Nhung ching ¢ wu diém 1a thio lap van
chuyén dé& dang, kha nang ting dung rong réi.

So d6 h¢ théng lanh cin dép ting nhitng yéu cau sau:

- Phai dém bio, duy tri duge cac ché d6 nhiét do di cho, van hanh dé dang,
cO kha ning chuyén mdy va thiét bi du phong vao 1am viéc mot cich nhanh
chéng, cho phép thay déi cic didu kién lam viéc, ddm bdo thay the dé dang
trong cic trudng hgp héng héc va sira chifa,

- Can phai don gian, tién loi cho viéc lap dat van hanh, bio dudng, khong
gdy chi phi 16n;

- Ciin ¢6 s0 lugng dudng Sng, chidu dai dudng Sng va cdc phu ting, dung
cu [a it nhat:
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- Dam béo an toan cho cong nhan van hanh;
- Dadm béo do¢ tin cay va tudi tho quy dinh clia mdy va thiét bi.

- Cin Iap dat va sir dung hiéu qua c4c thiét bi tw dong bdo hiéu, diéu chinh,
di¢u khién va bao vé cho hé thong.

Sau day 14 cdc cum mdy va cic hé théng cd 16n:
1. Cum may nén mét cap nhiéu nhiét do soi

Hinh 6-9 giéi thiéu so dé mot cum may nén gém ba mdy nén mot cap phuc
vu cho ba nhiét do s6i khic nhau Tois

h2. 3.

Hinh 6.9. So do cum mdy nén mér cdp véi nhiéu nhiét do soi khdc nhau,
méi chdt amonidc.
1. May nén; 2. Binh tach long,; 3. O}Ig gom phia liit; 4. Phin loc; 3. O:rzg gom phia ddy;
6. Bdng dung cu; 7. Puong phd bdng; 8. Tdach déu; 9. Duong dan ddu vé binh chita;
10. Binh cluia ddu;: 11. Van mot chiéu; 1" Van hit; 2" Van ddy

Maéi nhiét do bay hot ¢6 mét binh tich long riéng va mot may nén riéng. Tuy
nhi¢n ca ba mdy déu duoc néi vao ong gop chung dudng hit ¢é b& tri cic van
chin dam bao cho mdy nén 1am viéc doc lap cho timg ché d6 bay hoi, nhung khi
can sira chita, thay the, mdy nén nay c6 thé chuyén sang lam viéc cho ché do bay
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hoi khdc mot cach nhanh chéng nh¢ déng va md hgp 1y cac van chin.

Dé dam bao mdy nén khong hit phai long gay va dap thuy luc, c4c Gng noj
vGi 6ng gép hit phai vong lén phia trén. _

Phin loc cin bdn 4 ¢6 thé b6 tri trude van hat [’ hodc bé tri ngay trong may
nén sau van hit 1°. Sau van day 2’ ¢6 bd tri van mot chicu. Néu khong bo tri
dugc cho méi mdy mot van mot chiéu thi cling phai b6 tr{ chung ba may mét
van mot chiéu & trude binh tach diu. Van mot chi€u tranh cho mdy nén khéng
phai chju dp luc cao khi dung mdy, ¢ddm bdo an toan hon cho may vi hdu hét
moi chét lanh ldng ¢6 4p suat cao tap trung & cic thié€t bi ngay sau may nén.

Tix cdc binh chta cao 4p nhu binh ngung, binh chita ddu phai ¢6 6ng noi
vdi dudng hiit dé ha dp sudt cua cdc binh xudng dén 4dp suat khi quyén trong
trudng hop thay thé, sita chita hay x4 dau ra ngoai.

Sau binh tich ddu phai bs tri mot dudng ong dén cdc dan bay hoi dé phs
bang cho cdc dan bang hoi néng. Bing dung cu diing d€ ldp céc dung cu va 4p
ke cdn thi€t nhu cde role dp suit, nhiét do, cdc dp ke hiit, ddy, dp k& dau v.v....

2. Cum may nén hai cap
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Hinh 6.10. So dé cum mdy nén hai cdp amonicic
1. Binh tach Iong; 2. May nén ha dp; 3. Binh tdch dau, 4. Binh trung gian; 5. Mday nén
cao dp; 6, 7. Tram tiét luu nhi¢t dé thdp va cao; 8. éfng ddn Iéng tir binh chita déi
9. Binh tdch ddiu ciia mdy nén cao dp; 10. Tram nap moéi chdt lanh; 1. Role mitc long;
DT, BT, DT, Van dién 1t 1, 2, 3.
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Hinh 6 -10 bi€u dién cum may nén hai cap g6m hai mdy nén amoniac diing
dé dat nhiét do soi tir —300C dén —409C., Trong so d6, ngudi ta str dung binh
trung gian 4 ¢6 6ng xodn dé qud lanh méi chat léng. Long tir binh chia dén
theo dudng 8 dugce chia lam ba nhanh. Nhanh thi nhat vio ong gép 7 clia tram
tiét luu nhiét d cao (nhiét 46 trung gian) to;. Hoi sinh ra & cde dan cé nhiét
do ty; s&€ duge dua truc tiép vao mdy nén cae ap. Nhanh tha hai duoc dua vao
qua lanh & binh trung gian r6i vdo dng gép 6 clia tram tiét lhru nhiét d6 thap
Ly, cdp long cho cdc dan bay hoi nhiét do thap. Hoi sinh ra & cdc dan nay sé
dugce hit vé qua tich long 1 vé mdy nén ha dp. Nhénh thi ba di qua van dién
tr BT1, van tiét lyu dé vao binh trung gian dé 1am mat trung gian cho hoi hut
vé mdy nén cao dp va ldng trude khi vio tram ti€t heu 6. Miic 1dng trong binh
trung gian duge gitt on dinh nh& role mitc long 11 ket hop véi van dién tr PT1.

Tram nap moi chit 10 dugce ndi lién véi tram tiét luu 6. Van 2 cho phép cap
long hodc da duge qua lanh cho ¢4 hai ché do nhiét do. K¢ thuat an toan doi
hoi la khi ngitng mdy nén hai cép, dp suat trong binh trung gian phii dugc ha
thdp xubng dén 4p sudt trong gidn bay hoi nhiét do thap d€ kh&i dong miy sau
d6 duge dé dang. Boi vy van dudng néi khéi dong ciia mdy nén ha dp 2 va
cao dp 5 can phai md& khi mdy nén nglmg lam viéc. Trén hinh 6-10 haj van gil
chic nang nay 1a T2 va DT3. Khi cic van nay md, hoi tr binh trung gian va
trong cac dudng 6ng dén van mot chidu quay trd lai binh tich long, toan bo hé
thong ¢6 dp sudl p,.

3. Cum ngung tu va tram tiét luu

Hinh 6 —11 mé td mot so d6 don gidn cia cum ngung tu va tram tiét luu.
Hoi cao dp tlit mdy nén di ra di theo dudng a dé vao binh ngung lam madt bing
nuée. Sau khi ngung tu, 16ng theo duong 3 di Xudng binh chita cao dp. Duong
can bang hoi tao diéu kién cho long chay tir binh ngung ty xuéng binh chita
dé dang. D6i véi mdy lanh fredn khong cén ¢6 dudng can bang 2. Binh chia
cao ap ¢6 dng thuy chi mic 1dng chéy tir binh ngung t xudng binh chita dé
dang. D6i véi mdy lanh freon khong cdn ¢6 dudng can bang 2. Binh chita cao
ap c6 6ng thuy chi mife 10ng (mic 1ong k&) dé theo ddi mic long, van an toan
d€ x4 moi chat ra ngoai hodc quay trd lai dudng hit khi 4p suat VUt qua mitc
cho phép. Néu xa ra ngoai, dudng dng x4 phai dam bado vuot khdi mai nha.
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Hinh 6.11. So do cum ngung t va tram tiét huu
1. Binh ngiung; 2. Duong can bang hoi; 3. Duong Iong: 4. Bir déu: 5. Bink chira;
6. Binh qud lank tong; 7. Tram tiét firie; 8. Butomg long tir binh chita dén tram 6t heu:
9. Van an roan; 10. Miic long ké

Thudng trén cdc binh chita cao dp déu ¢6 bo tri binh tach khi khéng ngung,
thao téc bang tay hoac tr dong, khong the hién trong sa d6 nay.

Long tir binh chita duge truc ti€p dén tram ti€t luu hodc gidn tiép qua bo
qud lanh 6. B¢ qui lanh thudng 1a thiét bi trao ddj nhiét ngugc dong kiéu éng
16ng nhim tang hicu suat lanh,

Dau tir binh 4 dugc dua thang vé binh chia ddu nhe do chénh dp suat.
Trudce hét cdn tao ap sudt thap hon trong binh chita diu 10 (h.6-9) béing cich
ma van thong véi dudng hit. Khi di 6 do chénh 4p suat, tién hanh md van xa
dau tir cdc thiét bi vé binh chda. Van 1” néi tram tiél luu véi ddu nap va bé
sung méi chdt lanh cho he thong.

4. So d6 cap ldng cho dan lanh

Hg¢ thong din bay hoi 13 cum thié€t bi truc tiép thuc hien viéc cp lanh cho
phong lanh. Gii phdp ding cho cum thiét bi nay c6 ¥y nghia quan trong trong
viéc dam bao su hoat dong binh thudng va hiéu qua ctia toan bo h¢ thong lanh.

506/ d6 cum dan bay hoi cin dap ng cdc yéu cdu sau:

- An toan tuyét déi cho he thong, khong bi va dap thuy luc khi cdp 16ng
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cho h¢ théng lam viéc & cdc ch€ do tai nhiét khic nhau, dac biét khi day tai va
qué tai;

- Cdp 1ong déu cho cdc bé mat trao déi nhiét, ddm bao hiéu suit trao doi
nhiét 1a 16n nhdt;

- Dam bao phan phéi nhiét d¢ déu trong phong;

- C6 kha nang cdp long tu dong cho dany

- Thé tich chia moi chat clia hé théng dan 14 thdp nhat dé tranh nguy hiém
do moi chat ¢ thé gay ra;

- D& dang lap dat, van hanh, bdoe dudng, sira chita;

- Dé dang xa diu, vé sinh, xa tuyét cho dan;

- Cot &p thuy tinh khong duge anh hudng dén nhiét do sé1 (hé théng cap
16ong nhd cdt long, binh tich 16ng & trén, kho lanh nhiéu tang).

Hinh 6-12 gidi thi¢u ba so d6 cdp long chi yéu cho dan bay hoi truc tiép:

Hinh 6 —12 So do cdp long cho gian bay hoi
a. Cdp long nhe do chénh léch dp sudt giita phia ddy va phia hit;
b. Cdap long nhe cét long H (Binh chita long ddt trén cao);
c. Cdp long nhé bom tudn hoan.

Cac két qua nghién ctu thue nghiém cho thay, hiéu qua trao d6i nhiét clia
dan dat cao nhat khi cdp long tir dudi lén véi diéu kién ngéap trong dan vira phai.
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D6 ngap 16ng cha dan duge dénh gid qua do qud nhi¢t cia hoi hit vé mdy
nén. Do ngap 1éng vira phai c6 46 qué nhiét hoi hit &n dinh tir 5 d&n 15 K. Néu
6 qud nhiét qua nho, dan da duge cdp qud nhiéu 16ng, ¢6 nguy cd va dap thuy
luc. Néu do qué nhiét qud 10n, dan duge cdp qué it 16ng, mot phan dan chi ¢6
hoi, hiéu qué trao d6i nhiét kém. Cic so d6 & day dcu theo kiéu cap long tir
dudi len. Tuy nhién vin c6 thé cdp 1éng tir trén xudng. Phuong phip nay c6
hieu qua trao ddi nhiét kém nhung khé nang héi ddu vé mdy nén dé ding nén
hay sir dung trong hé théng lanh fredn.

Phuong phap cép long theo hinh 6-12a thudng str dung véi cée van tiét huu
nhiét va phai dam bao moi chat bay hoi hét khi ra khéi dan bay hoi dé phong
nguy co may nén hit phdi 1ong. Do d6 phai duy tri do qua nhi¢t hot hit tuong
dGi 16n, dan phai hoat dong tuong doi 6n dinh tranh tdi nhiét dot ngot vi 88
dan lanh 1 han ché.

Néu cép 1ong theo phuong phdp hinh 6-12b, long ¢6 thé dugc 1iét luu ngay
vao binh tach léng. Long ty chay vao cdc dan do chénh 1éch cdt long. Hoi duge
hit vé mdy nén con 1ong roi xuéng ddy binh va chdy trd lai dan. bé dam bao
16ng phan phéi t6t trong dan, binh tich long nén dat cao hon dan cao nhét ti
3 = 5m. So d6 ndy thudng goi 12 so dé khong bom binh téch long dat trén cao.
Su d6 nay c6 nhuge diém 1a khi tai nhiét thigt bj 1én, 1ong cudn theo hoi nhiéu
c6 thé gay va dap thuy luc cho may nén. D€ giai quyét nhuge diém nay cén
lip thém mot binh chita bdo vé va ndi mot ong xa tran ir binh tich long 101
binh chita bao vé.

Nhuoc diém khéc ciia so d6 nay 1a néu cot 16ng qud cao s€ dnh hudng dén
nhiét do bay hoi dac biét d6i v6i pham vi nhiét do thdp. Do cédc dan & cic do cao
va do xa khdc nhau nén viéc phan phdi 1ong cho cic dan ciing kho déng déu.

So d6 diing bom tudn hoan (hinh 6-12¢) c6 binh tdch long dat duoi thap.
Bom dat thap hon binh tich léng 1,5 + 3m d€ dam bao cot 1ong cho bom. Nh
bom tudn hodn nén léng duge phan phdi déu cho cic dan. Pé dé phong cot
16ng qué nhd, hoi cé thé sinh ra va lot vao bom lam gian doan hoat dong cua
bom, ngudi ta b tri thiét bi tich hoi 8 trudc bom.

U'u diém ciia hé thdng ¢ bom tudn hoan la:

_ Lang luu dong trong dan véi toc d¢ 16n, tat ca bé mat dan duge thdm udt
lam cho hiéu qua trao déi nhiét tang;

- Phan phoi 1ong cho cdc dan déng déu hon;

- Giam hién twgng phun hoi va 1ong tir dan khi tai nhiét cua dan tang dot ngdt.
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Nhuge di€m la hé théng c6 thém bom va phai tiéu t6n thém ning luong
cho bom.

9. Cac 50 dd hé théng khéng dung bom

Hinh 6-12 a, b di biéu dién cic so do khong ¢4 bom tuan hoan. Cic so dé
nay 12 tuong d6i don gian. Do nhiing nhuge diém da néu ching chi duoc ing
dung han ché cho cdc kho lanh dung tich dén 600t. Sau day ching toi gidi
thi¢u chi ti€t hon cdc so d6 do.

5.1. So d6 khong bom binh tach long trén cao

Hinh 6-13 m6 td s0 d6 cum gian lanh, khong bom, cap 1dng nhér cot méi
chat amoniic.

Trong so dé nay, binh tich léng duge dat trén cao, cic dan lanh dat dudi
thdp, hai binh chita du phong dat cudi cung. S0 d6 ¢6 bdn 6ng gdp: g6p hoi H,
g6p 1éng L, gép xa X va g0p xa biang B d¢ thyc hi¢n chiic nang lam lanh va xa
bang cho dan.

VE maly nei
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Hinh 6-13
So dé cum gian lanh khong bom, moi chdt amonidc, binh t4ch long trén cao
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Nguyén tic lam viéc nhu sau: Moi chat 10ng ¢6 4p suat cao tir binh chita
dén theo dudng 1, di qua van chin, phin loc, van dién ti, van tiét luu TL vao
binh tach long TLg. Long ha dp di theo dudng II vao 6ng gép léng L dé€ phan
phéi vao cic nhdnh cdp long cho cdc dan bay hoi. Viéc cap léng déu c¢6 tic
déng qua van dién tir. Sau khi vao dan, long hod hai va di theo tirng nhénh vé
ong g6p hoi H, qua van 4, 6ng 111 d¢ di vé binh tich 16ng. Hoi dugc tich ra di
vé mdy nén, con long quay trd lai cic dan bay hoi.

Dé tranh cho mdy nén khoi bi va dap thuy luc trong truﬁpg hop binh tach
long bi ngap 16ng, ngudi ta bo tri dudng chay tran IV vé binh chia du phong
DP. Khi binh chua trén da dat d&€n muc cao nhit cho phép, mét thiét bi tir dong
xa khoi lugng 1ong xudng binh dudi, sau d6 duge hoi néng ¢ dp sudt cao ép
di thco dudng V tr lai van tiét luu d€ vao binh tdch 1éng.

Cic dan lanh duge phd bang bang hoi néng tdch ra tir binh tich diu cia
may nén. Trudce khi pha bang, 16ng trong dan bay hai dugc xa vé binh chita thu
hoi. Tién hanh xa bing 1an lugt cho cdc dan lanh bing céch thao tic cic van
trén cdc 6ng g6p. Khi xa bang phai lién tuc quan sét va thao tac. Trude hét ngit
dan lanh dinh pha bang ra khoi hé thang bing cdch doéng van tuong ting cua
dan trén Ong e6p hoi H va gép long L. Sau d6 md van x4 1dng tuong (ng trén
ong gop xa long X, vi m& van 5. Tiép thco md van 6 vi van tuong dng ciia dan
tuong ting trén Ong goép xa van B. Binh chia thu héi dat thap hon dan lanh 4é
long trong dan chay tir do vao binh chifa thu hoi. Binh chita thu héi dir thap
hon dan lanh dé 16ng trong dan chay ty do vio binh chita thu héi. Hai nong
thco dudng [1h tr binh tich ddu dén s& tod nhiét 1am tan 16p bang déng trén
ong dan lanh. Sau khi xa bang xong, thyc hién cic thao tic nguoc lai dé dua
dan lanh r& lai hoat dong binh thudng: déng van 6, déng van 5, déng cdc van
tuong Ung cua dan trén ong gép B va X, mé cdc van tuong tng cita dan trén
ong gép L va H. Khi x4 tuy€t biing hoi néng, diu vi ban cling dong thai duoc
rira sach khoi bé mil trong clia dng.

Nhung nhuge diém co ban cua so d6 nay la binh tich long phai dat trén
cao, cao hon tdt ca cic thiét bi khac.

5.2. S¢ do khong bom, binh téch long du6i thap

Trong nhiing trudng hop kho lanh nhiéu tang, viéc dat binh tich léng trén
cao rat khé khan. DéE khic phuc, ¢6 thé chon so dé khong bom, binh tich long
dat dudi thdp (hinh 6-14).

So d6 nay gan giong so d6 binh téch 16ng trén cao. Khic biét duy nhat 12
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10ng duge tigt luu tryc tiép vao cac dan. Van tiét luu thudng 1a loai van tiét lyu
nhiét d€ han ché iéng ra khéi din vio binh tich long. Long & binh tich 1ong
khong quay lai cdc dan lanh ma toan bo 10ng ra & day theo 6ng chay tran chiy
xudng binh dy phong. Khi mot trong hai binh du phong diy d€n mitc quy dinh
thi d6ng van tir binh tdch 16ng xuéng vi mé& van hoi nong dp suit cao dé day
long vao dng gop 1ong dé qua céc van tiét luvu trd lai cic dan lanh. Khi mot
binh dang duge ép long quay vé dan lanh thi binh du phong con lai 1am nhiém
vu nhan 10ng ha dp chay ti binh tich long xuong. Hai binh thay déi chiic nang
cho nhau khi binh kia ddy 1éng.

—_—
=

b

V8 may nen

I

»

4 g
= =
‘ Y/ — S
1 [ =

5

-2

ﬂ 20 |
S e

Hinl 6-14. So dd cum dan lanh khong bom, binh téch long dudi thdp
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Do viéc han ché 16ng tir dan vao binh tich l6ng nén do qud nhiét hoi ra
phai twong dsi cao. Didu dé o6 nghia phan trén dan phan 16n 13 hot, nén hé s6
trao doi nhiét cia dan lanh theo so dé nay kém hon so dg binh tach iong trén
ca0. Hinh 6-15 gidi thi¢u mot so d6 h¢ thoéng lanh hoan chinh khong bom, binh
tich long dat dusi thap véi cic thiét bi tu dong.

Hinh 6-15. S0 dé he théng lanh khong bom. bink 1éch long dudi thap
{- Dan bay hoi; 2- Ro le nwhiér dé; 3 - Van dier tiv; 4,5,6 - Nhiét ké'dién tré 7 - Van dién
te; 8 — Binh tich ddu; 9- Binh chia dit phong; 10,11~ Ror te muic long bin din; 12- Medy

nén; 13- Binh téch déu: 14- Van | chiéu; 15- Binh ngung, 16- Binh cluta cao dp;
17- Miic [dng ké* 18- Bink qud lanh; 19- Ong gép; 20- Ro le dp sudt thdp....



So d6 gom ba mdy nén mot cdp, st dung cho mot hé théng din bay hoi
mat nhiét d6. Moi chat lanh 16ng duge cdp vao dan lanh | tit binh chita 16 qua
thi€t bi qua lanh 18, dng gdp 1ong 19, van chan, phin loc, van dién tir 3, van
1i€1 luu 20 nho d6 chénh dp giffa bén ngung ty va bay hoi.

"Hoi sinh ra trong dan di vé binh tich 16ng 8 qua cdc van chan, van dién tir
7, ong gop hoi H dé v¢ binh tach 1dng. Role nhiét d6 2 k&t hop v6i van dién tix
3 thuc hi¢n chiic nang giir nhiét d6 khong d6i trong phong lanh va cdp long
cho dan lanh. Van dién tit chi md ra cho [dng vao dan khi nhi¢t d¢ khong khi
trong phong ciing nhu nhiét d6 hoi qud nhiét & 161 ra dan lanh ting qua mitc
cho phép. Nhiét do khong khi trong phong duge xéc dinh bing nhiét ké dién
tré 4 cdn nhiét do hoi qua nhiét do bing nhiét ké dién tr& 5 va 6. Van dién
7 ludn ludn mo déng thoi véi van dién tir 3 d€ mdy nén hdt hoi tir dan qua binh
tach long 8. Hoi qud nhiét ra khdi dan han ché lugng léng cudn theo hoi vé
binh tach léng.

Viéc diéu chinh ¢6 thé tién hanh qua nhiéu role khic nhau: role nhiét do
vi sal, xdc dinh nhiét do dau hit va role nhiét do, xdc dinh nhiét d6 phong, tic
dong len mot co cau thira hanh, van dién tir - b6 tri trén dudng cdp 1dng vao
dan lanh.

D¢ diéu chinh su cap 16ng cho dan phai sk dung thiét bj diéu chinh theo i 1¢
d6 qua nhiét 1a van tiét lvu nhiét, nhung cd trong trudng hgp nay cling can phai
¢6 bo dicu chinh hat vi tri: van dién tir vi van (i€t luu nhiét khong déng hét van.

D¢ dé phong van dién tir bi truc tric, long 6 thé lot vio mady nén, pha hong
mdy nén, ngudi ta bo tri binh tach long 8 cang véi binh chida du phong 9. Trén
binh tach long va binh chita dy phdng ¢6 trang bi role mic Iéng bian dan 10 va
11 d€ bio hi¢u khi ¢6 16ng chiy vao binh chita du phong 14 ngét mach may nén
n€u xudt hién long & binh tich long 8.

Néu sir dung hai binh chita du phong (hinh 6-13 vi 6-14) (hi ¢6 thé cho
long chdy vao binh chita dy phong, khi d6 sir dung cdc thi€l bi tu dong khic.

Hoi qud nhiét di qua binh tach 16ng 8 vé mdy nén 12, dugc nén lén 4p suat
cao va ddy vao binh ngung 15 qua binh tich ddu 13, van mot chiéu 14. Hoi cao
ap thai nhiét cho nudc va ngung tu lai trong binh ngung. Binh tich ddu dugc
trang bi bo diéu chinh mitc long kiéu phao dam bao viéc héi dau vé cdcte mdy
nén. Binh chifa cao dp 16 dugce trang bi mitc long k€ 17 bdo hiéu mic léng cao
nhal va thap nhat trong binh. Tir day 1ong s& dugc cdp vio cdc dan lanh nhu d3
gidi thi¢u.
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Khi nhiét tai trong phong thay déi, cdn phai thay doi nang suat lanh ciia
mdy nén khi ngimg cép léng cho mét s6 dan vi mot hodc hai mdy nén sé
nging lam viéc nhd role dp sudt 21 ngit mach. Gi6i han ngit mach cho méi
may nén c¢d thé diéu chinh khic nhau phi hop véi ché dé nhiét yéu ciu trong
budng lanh ciing nhu du dinh chi quan cdn ngat mdy nio trude, mdy nio sau.
Van di¢n tir 22 ding d€ giam tai cho mdy nén khi khoi dong. Thii gian mé van
dién tir 22 duge mot role thdi gian didu khién. Trong so dé nay, may nén khoi
dong dong thoi véi bom nude 23 dé cdp nude 1am mat cho binh ngung va do
nuwde lam mat ddu xilanh médy nén. Role ap suat 24 kiém tra su hoat dong cia
bom. Khi kh&i dong mdy, van dién tir 25 mé dé cdp nude cho dau mdy nén,
role dong ki€u mang 26 & vi tri nuée ra bit diu hoat dong. Néu sau mot
khodng thoi gian nhat dinh bom nudce khong tao duge 4p sudt hodc khong tao
dugc dong nude di manh 1Am mat 4o nude din mdy nén thi co cdu bao vé tac
dong ngit mach mdy nén va bat tin hi¢u &m thanh bdo hong hoc.

Trong so d6 nay méi may nén dugc trang bi mét binh tich ddu riéng. Binh tdch
dau duge lam mAt bang nudc. Nude sau khi qua dau mdy nén duoc dua vao binh
tach dau, do d6 role dong dugc bé tri nén dudng x& nudc tir binh tich diu ra.

He thong bdo vé médy nén gém cdc role sau:

- Role mic long 11, 1dp trén binh tich long bdo v¢ may nén khong bi va
dap thuy luc;

- Role dong 26 dam bdo mdy nén chi lam vi¢e khi cé nudc lam mét chay
qua ap luc;

- Role dp sust ddu 27; bdo vé may nén khi mat boi trom;

- Role nhiét d6 28 bao vé m4y nén khi nhi€t d6 cdc chi ti€t ma sat 1én qui cao.

- Role dp suat cao 29 bdo vé mdy nén khi ap sudt dau day vuot qué gidi
han cho truée.

- Role nhi¢t do 30 bao vé mdy nén khi nhi¢t dé dau day vugt qud gidi han
cho phép.

Thong 56 k¥ thuat cia cic thiét bj bao vé xdc dinh theo diéu kién lam vige
cho phép clia may nén.

Viéc phd bang bing hoi néng ti€n hanh gidng nhu dd mo ti so dé hinh
6-13 va 6-14. Khi phd bang, long dugc xa vé binh chia thu hdi 33 c6 trang
bi mitc long k€ bo hieu 34. Trén dubng xa 16ng ¢6 b6 tri bo diéu chinh muc

165



16ng cao 4p 35. Sau khi phd bang xong, ddu dugc x4 vé binh chia ddu 36, con
[dng dugce nén vé Gng gép 19 dé dua vio dan lanh.

Trén cdc thiét bj déu c6 bs tri van an toan, dp k€, mic 16ng ké.

C6 thé kiém tra kha nang lam viéc cla cédc role mic 1dng 10,11 va 34 trén
binh tich long, binh chita du phong va binh chita thu héj bing cdch dong van
38 va van 37 cho 1dng tran vao. Néu role mic 16ng khong phén ting ching to
ching d3 hong can duge sira chita vi thay th¢,

S0 d6 khéng bom nay ¢6 thé sit dung cho ci h¢ thong lanh mot hoic hai
cip nén.

6. Cac so dd hé thdng c6 bom

S0 d6 hé théng lanh ding bom tusn hoin méi chat larh léng cho dan bay
hoi ngay nay duge tng dung rét rong rii, ddc biét d6i véi cdc kho lanh 16n, lam
lanh trye (i€p ¢6 nhiéu dan bay hoi. So véi so dé khong bom, so d6 nay c6
thém binh chifa tudn hoan nhung khéng ¢6 binh chia dy phong.

S d6 he thong lanh ¢6 thé chia ra mot s6 loai sau:

- S0 do cdp long tir dudi lén binh chita tudn hoin nim ngang hoic thing diing;

- S0 d6 cdp long tir trén xudng binh chita tudn hoan nim ngang hoic
thang ding;

Néu chon so d6 cdp long tir trén xudng, can phéi chi y dén viec xa moi
chat léng vé binh chéa tudn hoan. Diéu nay dac biét quan trong d6i vdi kho
lanh mot ting vi hau nhv tat ca cic thict bi déu ¢6 do cao nhu nhau. Vi vay,
doi véi kho lanh mot tang va tdng dudi cha kho lanh nhicu tdng khong nén sir
dung so d6 cdp 1éng tir trén xudng.

Khi sir dung binh chita tudn hoan nim ngang, cin phai ¢6 thém binh tdch
long, trong khi binh chifa tudn hoin ddt ding c6 the ddng thdi lam chic nang
tach long.

6.1. So do c6 bom c4p long tix dudi lén

Hinh 6-16 gi6i thiéu mot so dé ¢6 bom cap long tir dudi 1én, binh chia
tuan hodn ndm ngang.
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Hinh 6-16. S0 dd ¢6 bom cdp Iong tir dudi Ién binh clita tuén hoan ném ngang

Long tir tram tiét hry qua van di¢n tw, van tiét luu tay vao binh tich 1ong.
Phdn hoi hinh thanh sau tiét Juvu dugc dua vé may nén, phén long duoe dua
xuéng binh chita tudn hoin. Tir binh chia tudn hoan, 1dng dugc bom day vao
ong gép long L dé phén phoi vao cde dan lanh. Role nhi¢t d6 T két hogp véi van
dién tr DT diéu khién viéc cdp 10ng cho cédc dan tuy theo nhiét d6 yéu ciu trong
budng. Hoi sinh ra trong cdc dan ciing véi mot phan léng cudn theo di vé ong
g6p hoi H 16i vé binh tach léng. Hoi duge mdy nén hdt vé. Léng roi xuéng phia
dudi roi chay xudng binh chita tuin hoan dé dugc bom trd lai cdc dan.

Khi xa bang cho mét din nao dg, nguoi ta phai déng van chin phia ong gép
long L va 6ng gép hoi H tuong dng cua dan, md van phia 6ng go6p xd long X va
xé bang B tuong ting. Hoi néng tir binh tdch diu di vio ong gép x4 bang dé ddy
16ng theo dudng X vé binh chia thu héi. Hoj nong toa nhiét phd bang trén dan.
Mic 16ng & binh chifa thu héi ¢6 thé quan sat dugc nhd mitc 1ong k&€ M. Long
0 binh chifa thu héi c6 thé duge dua vé ong gbp clia tram tiét luvu dé dua vao
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binh tdch léng hodc duge dua tryc tiép vao bom tudn hoin hoac binh chita tudn
hoan. Giira binh chita thu hdi va binh chita tuin hoin cé ong can bang hoi.

6.2. S0 dd c6 bom cdp long tir trén xuéng, binh chia tuin hoan dat dimg

Hinh 6-17 giéi thiéu mét so dé cdp 10ng tir trén xudng, binh chia tuin
hoan dat ding. Long tir tram tiét luu dén, qua van di¢n tir, van ti€t lun nhiét,
van chan, duge cdp truc ti€p vio binh chita tudn hoan. Mitc ldng trong binh
chia tudn hoan duge di€u chinh nhd cum van dién tir va role miic long ban dan
DM. Tir binh chua tudn hoan, long & dp sudt bay hot duge bom tudn hoan bom
lén cap cho cdc 6ng gép 1ong L. Tir day, 1dng qua cdc van chan, van BT vio
ong phan phdi 1ong 4 d€ vao cdc dan. Hoi tao ra trong cdc dan cudn theo mot
it 16ng qua &ng gép hoi H quay lai binh chita tudn hoin. Binh chda tuin hoin
dat ding nén ddng thoi 1am thém chitc nang binh tich long. Ldéng roi xudng
phia dudgi theo bom trd lai dan lanh con hoi duge hdt wo vé mdy nén theo
dudng phia trén, duge nén 1én dp cao va ddy vio binh ngung tu.

19 ding
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Hinh 6-17. S0 d6 6 bom cdp Iong ti trén xudhng, binh chita tudn hoan dar ding
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Van | m& cép 16ng cho dan trdn va van 2 m& c4p long cho dan tudng. Mbi
phong 6 mot role nhiét do dé duy tri nhi¢t d phdng bing cich déng ngit van
di¢n tir cap long cho dan.

D¢ phan phéi déu 1dng cho cic dan, ngudi ta sir dung ong phan phai long
(h.6-17b). Long vao theo 6ng giita va dwge phan phoi theo cic ong nhanh hai
bén 16i cdc dan lanh. ’

Uu diém cta so d6 cap [dng tir trén xuong Ia:

- Quan tinh nhiét nho, dé diéu chinh nhiét do trong phong;

- Cot 1ong nho, khong anh hudng dén nhiét do bay hoi;

- Déu boi tron va can bén dugc rita dé diing khoi bé maét trao doi nhiét bén trong.

Khi sir dung so d6 nay can lwu §: dudng hoi phéi déc vé phia binh chira
tuan hoan vi hoi cuén theo nhiéu léng va 16ng phéi chay tx do vé binh chita.

C6 thé pha bang cho titng dan lanh. Khi phd bang, déng van phia cdp 1dng
tir 6ng gop long L va phia gép hoi H ciia dan tuong ing, m& van &ng gép xa
bang B va ong gdp x4 ldéng X tuong tng. Hoi nong di vao dan tir phia trén
xuéng ddy [ong trong dan vio binh chia thu h6i. Long trong binh chita thu héi
s€ dugc bom tudn hoan bom vao binh chita tudn hoan khi mé van 3. Sau khi
phd bang xong, chuyén dan vé 1am viéc & ch€ do binh thudng bing céch déng
m& cdc van theo thif tw ngugce lai.

Vi trf 1dp dat bom tudn hoan trong so dé 14 rét quan trong. Mic [ong trong
binh chifa tudn hoan phai cao hon miéng hit ctia bom tir 1,5 - 3m tuy theo
nhi¢t do bay hoi. Nhiét d6 cang thap, chidu cao cot 1éng yéu ciu cang 1dn.

Trong h¢ thong lanh ¢6 bom, lugng léng cdp vao dan 16n hon nhiéu liong
léng cdn thiét dé bay hoi thu nhiét moi trudng lanh. Ty s§ gilta lugng 16ng cdp
va lugng 16ng cdn thigt goi 1a boi s& tudn hodn. Cin phéi chon bom c¢6 nang
sudt dat boi s6 tudn hoan 5 - 6 14n dsi v6i phuong phéap cdp long tix dudi lén.
N€u cdp long tir trén xudng, boi s tudn hoan phy thudc vio chidu dai dng xodn
nhur sau:

Chiéu dai 6ng xoan, m 60 100 160 200 260

Boi 56 tnan hoan 15 9 7 5 2 J]

Khi thi€t k€, cin phdi luu ¥ ring dudng 6ng tir binh chita tudn hoan dén
bom phai ¢6 tros luc nho nhat va trén duong 6ng diy phai bé tri van mot chidu,
trdnh don 16ng amoniac tr& lai binh chifa tuan hoan khi bom ngimg hoat dong.
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S0 d6 ¢6 bom ¢6 thé sir dung cho mdy lanh mét cép hodac hai cap. Khi stt
dung so d6 ndy, su gidm dp trong cdc thiét bj nhiét do thdp khong 4nh hudng
t6i s phan céng déng déu moi chét lanh 1éng vao cac din lanh bdi vi viéc cdp
long thuc hién bing bom tuin hoan.

Hinh 6-18 So' do hoan chinh hé thong lanh hai nhiér do c6 bom tudn hoan cdp
Iong tiy dwoi 1én

Cé thé str dung so dé c6 bom tudn hoan cho kho lanh nhiéu ché do nhiét
d6. Hinh 6-18 gidi thién mot so dé he théng lanh hodn chinh hai nhiét do cdp
léng tir duGi 1én.

Dé phuc vy cho nhiét do s6i -400C ngudi ta sir dung hai may nén MN1 (nén
ap thap) va MN2 (nén 4p cao) véi binh trung gian 10 ¢ 6ng xodn. D¢ phuc vu
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cho nhiét do so6i - 109C, sir dung mot mdy nén MN3. Dudng ddy ciia mdy nén
MN?2 (cao dp) hop véi dudng ddy cia MN3, qua van mét chi€u, qua binh tich
dau 4 vao binh ngung 1. Hoi méi chat thii nhiét cho nuéc lam mat, ngung ty
16i chdy xudng binh chita 2 réi duge dén tram ti€t luu 13 bang hai duding.

- Tryc ti€p dén tram tiét luu (khong duoc qué lanh 16ng) d€ ti€t lvu cho he
thong bay hoi rhiét do cao -10°C.

- Gidn tiép qua 6ng xoan binh trung gian (dugc qud lanh 16ng) dé it luu
cho h¢ thong dan bay hoi nhi¢t do thap -400C. Mé&i hé théng bay hoi ¢ mot
bom tuan hoan va binh chia tuin hoan rieng biét. Nguyén tic hoat dong ciia
viéc cdp lanh va phd bang twong tu nhu cic so d6 di khdo sat.

i

Hinh. 6-19 So do hé théng lank c6 bom Phéi hop gitia xd va hi
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Dé tich khi khong ngung, so dé nay sit dung binh tach khi khong ngung
tw dong 9 k¥ hi¢u AB-4. Trén céc thiét bi déu bs tri cdc dung cu cén thiét nhu
van an toan, dp ké...

Hinh 6-19 giéi thi¢u mot so d6 6 bom cip [6ng tir dusi 1én véi day du cic
thi€t bi ty dong; mdy nén tryc vit & cap thap dp.

Tur binh chda tudn hoan 1 hoi duge hit bing mdy nén truc vit cdp dp thap
2, nén va ddy vao binh tach ddu 3 réi vao binh trung gian 4, duge lam mért dén
trang that bao hod réi duge mdy nén pittong cip cao ap hiit va nén lén, day qua
binh tich diu 6, van mot chiéu 7, vao binh ngung 8 lam mat bing nudc. Mdy
nén tryc vit cé mot loat thiét bj phu riéng di kém nhu h¢ thong dau gém phin
dau, binh lam mat dau, thiét b sudi ddu so bo va cic dudng Ong ndi.

Long ngung tu chdy vio binh chita cao ap 9, qua 6ng phan phoi 10 vao cic
dung cu va thiét bi mot cap (nhiét do cao) va vio binh trung gian cia hé théng
hai cip. Trén hinh 6-20 chi biéu dién so dé hai cdp. Binh ngung va binh chia
diing chung cho ca hai c¢dp nhi¢t do.

Dé dat hiéu qua cao khi tiét luu xudng nhiét d6 thap, ddu tién 16ng phai di
qua binh trung gian d¢ qud lanh sau dé vio ong gép 11 d€ duoc tist luu vio
binh chira thu héi 1. Mic 16ng trong binh trung gian va trong binh chia tudn
hoan duge diéu chinh (duy tr1 & mtte khong doi) nher role mic 16ng bin dan
k€1 hop v6i van dién tir (12, 13 trén binh trung gian va (4, 15 trén binh chia
tudn hoan). Ciing cé thé stt dung cdc dung cu di¢u chinh miic 1éng khdc. Trén
binh chita tudn hoan con trang bi mot mitc 16ng k& 16.

Trudic cac van dién tir déu 1ap phin loc 17. Van tict heu 18 dit sau van dién tir.

Bom 19 ddy l6ng tir binh 1 qua 6ng g6p 20 vio dan 21. C6 thé cap long tir
trén xudng nhu bi€u dién trén so dé hoac tir dusi len. Nhi¢t do trong phong
dirge di€u chinh nhd role nhiét do 22 va van dién tir 23. Hoi ciing phan long
chua kip s6i qua 6ng gép hoi 25 vé binh tich 16ng 26 va san dé vio binh chita
tudn hoan 1. Hoi dugc hit vé may nén, con long duge bom cdp lai cho dan.

D6i véi hé théng lanh hai cdp ¢6 haj may nén riéng biét, thudng may nén
cdp cao khoi dong trude mdy nén cp thip chimg 5 dén 7 gidy. C6 thé diing
role thoi gian dé difu khién. Tuy nhién ngay nay cé nhitng hé thong lanh hai
cdp ngudi ta khéi dong theo trinh tu nguogc lai,

Trong so do sir dung t6 chitc may nén hai cdp AD 130-7-4. Cap thdp 1a mdy
nén truc vit, con cdp cao 1a may nén pittdng. Mdy nén nay khéng c6 thiét bj
giam tai khi khoi dong.
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Gidm tai cho cdp 4p thap bing cich 1dn lugt ngat thiét bi gidm tai tit binh
trung gian d€n binh tich 1ong qua van dién tir 27. Chi dugce khoi dong mdy nén
khi 4p suéit trong binh trung gian va he théng bay hoi chénh nhau khong qué
0,1 MPa. Hiéu 4p d6 dugc kiém tra bing role 4p sudt 28.

Bom nudc 29 phéi hoat dong déng thai véi mdy nén d€ cap nudc cho 4o
nuée mdy nén va binh ngung.

Béo vé mdy nén dp thap cd: role dp sudt thap 30, role nhiét do dau day 31,
role 4p suat dau 32, role nhiét do dau (qua thap) 33. Bdo vé mdy nén 4p cao
co: role 4p cao 34, role nhiét d¢ dau ddy 35, role dp suit dau 36. Van phao 37
diing dé xa ddu vé cdcte médy nén. Role mitc long 38 & binh tdch 1ong va 39 &
binh trung gian bao vé mdy nén khoi va dap thuy lue.

Theo quy tac an toan, phii lip hai role ciing chic ning d¢ bao vé mdy nén
khoi va dap thuy luc. Phai ki€m tra dinh ky kha nang hoat dong cia cic role
d6, vi du: Cép long thit vio dng gép qua van 40 khi déng van 41.

Trong cic h¢ théng nhict do thap, khi ap sudt bay hoi nhd hon 4p sust khi
quyén, khong khi ¢6 kha nang ro lot vao h¢ thong. D¢ x4 khi ra ngoai nguoi
ta 6 thé sir dung binh tach khi khong ngung tr dong 59 (AB-4). Role dp sudt
43 va nudc 1ong 44 ¢6 nhiem vu kiém tra su Jam viéc ciia bom amoniic 19,

Role dp suat 45 ki€m tra sy am viéc clia bom nudc 29,

So d6 nay ciing diung hoi néng dé€ pha bang nhu da trinh bay & cdc so d6
trén. Khi binh chia thu héi da dat muc long quy dinh, role mitc 16ng 53 cho
tin hi€u déng cdc van dién tir 49 va 50, md cdc van di¢n tlr 55 va 56. Khi md&
van 55, 1ong duoe nén tir binh chia thu héi vio ong phan phdi nhd hoi dp cao.
Khi mitc 16ng & binh chita thu héi gidm dén mie quy dinh, role mic i6ng 54
cho tin hi¢u chuy€n mach ctia cdc van dién tir 49, 50, 55, 56.

Trong s0 d6 ¢6 bd tri van an toan 57 dé xa méi chat tr cic dan lanh vao
binh chifa tuan hoan trong trudng hop 4p suat & dan tang. Van an toan 57 bg
tri trong cac so d6 néu cic so d6 dé b cic van dién tir lap trén dudng hiit ciia
bom. Trén cdc binh va cic thiét bi, tuy theo yéu cau con bé tr{ thém cic thist
bi do kiém v cdc van an toan.

May nén khdi dong theo tin hi¢u role nhiét 4o 58 b6 tri trén dudng hit clia
bom amoniac 19. 6 luong role lip dat phu thude vao hé théng diéu chinh d4 chon.

7. 80 d6 dung chat tai lanh

So v6i s0 d6 truc tiép, so d6 ding chét tai lanh ¢6 thém binh bay hoi 1am
lanh chat tai lanh I6ng, bom tudn hoin va dan lanh dung chat tai lanh 1ong.
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Chaét tai lanh chi y&u gém:

- Nudc: Cho nhiét do soi dén 59C ding cho cdc hé théng di€u hoa trung
tam, cac kho lanh rau qua...

- Nudc musi NaCl cho nhiét d6 so6i dén -18°C (nhiét d6 cling tinh - 21,20C
& ndéng d6 23,1%) ding cho cic bé d4 hoic cac phdong lanh, kho lanh.

- Nudc mudi CaCl, cho nhiét d6 s6i dén - 509C (nhiét d ciing tinh - 55°C
& nong 4o 29,9%).

- Cac loai rugu va glycol, glycerin (bang 4-1) véi ham lugng nuée 16n nhat
cé thé duogc.

Bing 6-1: Nhiét d déng bang cia mdr sé chdt tdi lanh hitu co.

Nhi¢t do déng bang °C &

Chat 14i lanh nong do, kg/kg Diém ciing tinh

20% | 30% | 40% | 50% | 60%
Glycol C,H, (OH), 9 | <15 -23 1 -35 | -50-| 51°C &57%
Glycerin 45| -9 | -15| 22| -35 | -46°C 567%
Ruogu étanol C;H;OH -11 [ -18 | -26 | -34 | -42 | -1249C 6 91%
Cén métanol CH;OH -17 127 | -39 | -55 | 74 | -1249C 6 82%

Hién nay glycol va rugu étanol dang duge st dung rong rii dé gia lanh cho
cic bon 1én men ty hanh san xuét bia.

H¢ thong chat tai lanh (nudc mudi) duge phan ra hé thdng kin va hé théng
ho. Hé théng kin la chat tai lanh khong ti€p xiic vdi khong khi bén ngoai va
heé thong hd 1a chat tai lanh ¢6 bé mat tiép xic vdi khong khi bén ngoai.

7.1. So d6 hé thong nudc mudi ho

Ut di€ém 1a don gidn; nhuge diém la d6 an mon thiét bi 16n; hoi nude dong
vao nudc mudi lanh, nhanh chéng lam lodng nén phai dinh k¥ bd sung muéi.
P61 v6i cdc chdt tal lanh dé bay hoi nhu cén rugu... dé ton that chat tai lanh
do bay hoi, dic biét khi mdy lanh ngling hoat dong.
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Hinh. 6-20 So do hé thdng nuwde mudi ho

Hinh 6-20 mé ta so 48 nguyén [y hé théng lanh nudc mudi hd. Nude mudi
dugc 1am lanh trong bé nhd dan bay hoi 5. Nudc mudi lanh duge bom 7 bom
lén cdp vao cac dan lanh tir dudi lén. Di qua cdc dan lanh, nudc mudi thu nhit
chia moi trudng cdn 1am lanh, néng 1én va duge day trd lai bé qua 6ng gdp 2.
Tat ca cdac dan déu bd tri van xa khi & phia trén. P4u 6ng hoi phdi cho ngap
xudng dudi mit thodng dé tranh han ch€ viéc suc khong khi vao nudc mudi,
giy an mon.

Nudc mudi duge cdp vao dan tir dudi 1én dé vi tri 1dp dat (chiéu cao) cia
dan va bé nudc mudi khong phu thude vao nhau.

Uu diém cla hé thong 13 khong cin binh din nd, ciu tao van hanh don
gian. Can gidm bé mat ti€p xidc vdi khong khi xuéng cing thap cang t6t, va
cling can chd ¥ dén viéc cdp nudc mudi dong déu cho cdc dan.

7.2. So d6 hé thong nuGe mudi kin

S¢ d6 hé théng nudc mudi kin bi€u dién trén hinh 6-21. Hé théng nudc
mudi kin dugc chia lam hai loai: loai ba éng va loai hai 6ng.
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Hinh 6-21. So do hé thong miese mudi kin

Hinh 6-21a bicu dién so d6 loai ba éng: 1 - ong cdp; II - 6ng héi; 11 - 6ng
bl hay ong diéu hod. Bom 7 bom nudc musi qua binh bay hoi éng chiim 5 dé
lam lanh, ddy vao ong I d€ cap cho céc dan mic song song. Khi qua dan, nudc
muoi thu nhiét ciia moi truong nong lén va dugc ddy vao 6ng héi Il sau dé theo
ong bu IIT d¢ vé bom. So d6 ba 6ng ¢6 wu diém chinh:

Chieu cao nuéc mudi cia cic dan déy bing nhau vi 6ng 11 quay Ién trén
dén diém cao nhat mdi theo ong 111 di xuéng (khong giong nhu cach b6 trf trén
hinh 6-20), do dé viec cap léng cho cdc dan 13 dong déu vi trd lyc dudng 6ng
gén nhu déng déu, phi hop v6i kho lanh nhiéu tdng. Binh dan né dé b nudc
mudi khi gidm thé tich & nhiét do lanh. Khi dirng mdy nhict do lang, nudc
mudl nd ra, thé tich du duac ddy vao binh din nd 3, néu qud day, nudc musi
s€ chdy v€ be chifa theo dudng xa tran 4. Van | ding d¢€ cap nude mudi bé sung
cho hé thong trudng hop thi€u nuée musi. Khi dé chi can khod van 2, mé van
I vd bom b6 sung dén khi nuéc mudi trin ra theo dudng x4 tran.

Uu diém ctia hé thong 13 tiéu t6n nang luong cho bom nho, thiét bi it bi an
mon hon, nuée musi khong bi giam néng d6 do hai nudce ngung dong vao, dé
Xa khi. Céc thi€t bi cla he thong kin khong cén dat vao phong riéng mi c6 thé
dat truc ti€p trong phong mdy vi ching khong gay anh hudng xau dén cdc may
va thi€t bi khdc.

Ngay nay, trong mét vai kho lanh con st dung he thong kin hai 6ng (h.6-

176



22b): ong I 1a éng phan phdi va 6ng 11 12 6ng héi vdi hai ong gép phﬁn phoi 9
va éng gbp hdéi 8. Nhuge diém cha hé théng la phan phéi nuéc mudi khé déng
déu hon nén chi sir dung cho céc truong hgp cdc 6ng tir binh bay hoi dén cdc
ong gbp va cic dan khong qué khéc biét.

The tich binh din né duge xdc dinh theo biéu thitc:
Vo = V. B. AL, m3
V - Thé tich dung dich nu6c musi trong hé théng, m3
B - Hé 50 dan nd thé tich do nhiét d6 = 0,0006, 1/K
At - Khd nang thay doi nhiét do 16n nhat khi van hanh, K.
Cin b6 tri cdc van xa khong khi cho céc dan, nap day va 16 theng khi, ong
Xa tran cho binh dan nd.

7.3. S0 do pha bang cua cdc dan lanh nude mudéi

D¢ phé bang cho cic dan nudc mudi, 6t nhat ngudt ta st dyng nudc mudi
nong tr 30 - 40°C (hinh 6-22).

G ché do lam vi¢c binh thudng, nude mudi lanh vao gép ong L phan phai
cho céc dan r6i tr¢ vé 6ng gép H dé€ quay lai bom nude mudi lanh.

D¢ phd bing ti€n hanh nhu sau: vi du phad bang cho dan N1. Trudc hét, can
xa he€t nude mudi lanh vé thiing chita A, sau d6 tuan hoan nuéc musi noéng qua
dan va binh dun nudc. Trude khi phd bang, nudec musi néng & thimg C phai
duoc dua lén dén nhiét do véu cau nhd cdp hcn néng cho binh 16, md cac van
8, 10,7, 5 va 11, déng van 6 vd 9 va cho bom 15 chay. Khi dat nhiét do yeu
cau, tién hanh bom nudc mudi vao dan tir trén xudng déng thoi xa nude musi
lanh v¢ thing chida A bing céch déng van 10, 8, md van 3, dong van 1, 2, md&
van 4, 14, bom 15 hoat dong. Trudc van 14 c6 nhiét k& dé do nhiét 46 nudc
mudi t, muc dich dé xdc dinh thoi diém x4 nude mudi lanh da két thic hay
chira. Khi thay nhi¢t do ting, déng ngay van 14, m& van 12 vi 9. Nhu viy nudc
mudi s& tudn hoan tir dan dén binh dun nudc cho dén khi toan bd bang bidm
trén dan bi tan hét. Tuong ty tién hanh phé bing cho dan N2 va cic dan khic.

Sau khi xa bang, déng cic van 9, 5, 7, md van 13, 6, 10, bom sé& hiit nirée
mudi & thing A ddy vao dan lanh, nudc mudi néng sé bi ddy qua van 4, 12, 10
vao thing nudc mudi néng.

o) day cling bo tri nhiét k€ do nhiét 46 nude musi nong tg xdc dinh xem
nuGéc mudi néng da chay hét ra chua. Khi nude musi néng chay ra hét, dong
ngay van 3 va 4, mo van | va 2 cho dan trd lai ché do [Am vi¢c binh thudng.
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Hinh 6-22. So do phd bang dan lanh nide mudi
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Chuong 7

KY THUAT LANH
TRONG CONG NGHIEP THUC PHAM

1. MOT SO PHUONG PHAP BAO QUAN THUC PHAM

Tir xa Xwa, con ngudi di san xudt, ché bien thyc pham phuc vu cho doi
song. Cdc loai thyc pham déu Ia cdc loai dé oi thiu, dac biét & cac nudce nong
hodc am nhu nudc ta. Theo danh gia, khoang 20% sin lugng thuc phdm bj hu
hong va mat hoac giam phdm chit. D6 1a nhitng con s& thiét hai rat 16n. Giam
dugc s6 thue phdm hu héng c6 nghia la gidn ti€p nang cao san luong thuc
phdm san xuat dwgc. Chinh vi vay, tir 1au con ngudi da nghién cdu cc phuong
phdp bao quan lau dai va phan phéi thye phdm khong nhimg trong pham vi mét
viing, mot quéc gia ma wren toan thé gisi: Hoa qua, rau hoac it thit ¢6 thé dugc
san Xuadt ¢ mot khu vuc rat nhod nhung s€ duge bado quan phan phéi trén toin
the gidi. C6 nhiéu phuong phip bido quan thuc pham. Ngay nay phuong phép
quen thuéc nhdt 12 bao quan lanh. Thyc pham khong sir dung hét & gia dinh
duge cat git vao th lanh, khong ding hét & céc bé€p dn tap thé ky tic x4 sinh
vien duge cdt gif trong cdc kho lanh hofc phong lanh lip ghép. Phuong phap
bao quén lanh thuc phdm s& duge gidi thicu sau trong chuong nay. Ngoai ra
nguoi ta cdn cé thé bdo quin thuc phdm theo phuong phdp khic nhau nhu
phuong phap phéng xa ion, chi€u tia tir ngoai, sdy kho, st dung chat khang
sinh, sir dung cdc chiat chdng oxi héa, khi cacbonic, khi 0zon, khi sunfure, ciac
khi géc halogen...

Tat cé cdc phuong phdp dé déu ¢6 wu va nhuge diém ciing nhu pham vi ing
dung nhat dinh. Cdc phuong phép dé dat hiéu qua rd rét hon nhiéu khi két hop
v6i phuong phdp bao quén lanh. Tham chi, mot vai trudng hop néu khéng ¢6

lanh ¢6 the gay hu hdng thuc phadm nhanh chéng hon.
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1. Phuong phap phéng xa
1.1. Phong xa ion

Céc tia phéng xa ion c¢6 kha ning sdt triing manh. Néu dam bao dinh
lirgng, ¢ thé tiét triing hodn toan sau vai giay. Cac phong xa ion ¢ thé 1a tia
am cuc, tia ronghen va cdc tia phéng xa gama. Cdc tia am cuc ¢6 dic diém 1a
kha nang xuyén thiu nhd, do dé chiéu sau xir 1y san phim nho. Néu sir dung
v6i licu luong cao 6 thé gay nguy hiém béi phéng xa cam ting lam cho san
phidm khong diing duge. Bdi vay, kKhong phai lic nao ciing ¢ thé dling tia am
cuc d€ bao quan thuc pham.

Tia ronghen la tia bidc xa dién tir dai séng ngdn, giGi han phan séng ngén
la cac tia gama, con phén séng dai 1a tia cyc tim. Nhing tia ronghen ¢é bude
s6ng cang ngan, khd ning xuyén thau cang 1dn, do d6 cdc tia gama ¢ ¥ nghia
thyc 1€ hon ca.

Khi s dung phéng xa ion, trong thyc phim xdy ra mot s6 bin déi Ii hoa
hoc. Tuy vao mitc d6 chi€u xa san phdm c6 thé bj bién chat, thay déi mili vi
va mdu sic. Do dé trude khi sit dung phéng xa ion cén ¢6 cdc nghién citu co
ban d6i véi loai san pham cdn bio quan,

Licu luong chi€u xa ciing nhu cong sudt chigu xa phai phit hop dé c6 thé
tiéu di¢t toan bg vi sinh vat 1am héng thuc phdm phai kim ham dugc ching

khong phat trién trong thoi gian dy dinh bao quin & nhiét do thudng hoac két
hgp vdi bao quan lanh.

Céc (ng dung trién vong nhat clia phéng xa ion 1a:

- Dinh chi su ndy mam cua khoai tay, rau qua khi bao quan, sat tring hat,
rau qua kho va cdc thuc phdm co dic.

- Khi sir dung phéng xa ion d€ bdo quan phai dat ra yeu cau i ticu diét
hodc e ch€ duge hoat dong ciia vi sinh vat, khong 13m bién déi mau sic, mii
vi, chdt lugng va tinh chat dinh dudng ciia san phim, dac biét khi két hop véi

viéc bao quan lanh. Trong vin dé nay 14 liéu lugng chi€u xa va cong suat chicu
xa déng vai trd quan trong.

1.2. Chiéu tia tir ngoai (tia cuc tim hay tia UV (ultraviolet)

Tia n¥ ngoai 12 mdt bé phén cia 4nh sdng khong nhin thdy, budc séng | -
390nm. Tia tlr ngoai ¢6 kha nang tiéu diét hodc e ché hoat dong vi sinh vat
manh nhit nam trong khodng budc séng 255 + 280nm. Tuy nhién méi loai vi
sinh vat riéng bi¢t bi tiéu diét hiéu qua véi mdi budc séng riéng biét.

180



Tia t ngoai ¢6 dic diém khong thé xuyén thdu vao san pham. Do xuyén
thdu chi dat khoang 0,1mm, do d6 chi ¢é tic dung tiéu diét vi sinh vat trén bé
mit san phdm 1a chi yéu. Tia t&r ngoai duge sit dung rong rii dé thanh tring,
diét khuan trong khong khi, nudc, dung dich mu6i va cdc chét 10ng trong sudt
vi tia tir ngoai ¢6 kha nang xuyén thau cic chit nay giong nhu dnh sdng.

Qua nghién citu ngudi ta thay ring tia tir ngoai ciing c¢é anh hudng dén chat
lugng san phidm bao quan, vi du protein cé thé bi bi€n tinh, cu tric bac hai va
bic ba cla cdc phan tit protein bi phan huy thanh cdc mach polypeptit riéng ré,
va n€u chi€u xa lau cdc hat polypeptit bi€n thanh cdc géc axit amin, kich thich sy
hoat ddng cua cac men. Tia tir ngoai con kich thich su 6 xi hoa cac chat béo. Tia
1 ngoai nguy hi€ém cho cd con ngudi: tic dung lén da va dac biét ddi véi mat.

Chinh vi nhitng 1¥ do trén, viéc nghién ctu licu lugng bitc xa tia tir ngoai
va thoi gian bic xa dé bao quan cdc san phim la rit quan trong, dam bao chat
lugng cha thuc pham, déng thoi (i€t kiém duoe nang luong bite xa. Néu két hop
v3i bdo quan lanh, hiéu qua bao quan sé tang lén r& rét, thai gian bao quan cd
thé tang lén 2 + 2,5 lan.

Thoi gian va chdt Juong biao quan ngoai ra con phu thude vao tinh trang
san phdm truée khi bdo quan. Néu san phdm duge xir [¥ biic xa va lanh ngay
sau khi thu hdi hodac ché& bién s& c¢é chat luogng va thdi gian bao quan lau hon
nhiéu cdc loai san pham da bi giam chét lugng trude khi dua vao xi i

2. Phuong phap say khd

Vi sinh vat vd ndm méc chi c6 thé phédt trién va phd huy thuc pham khi
thuy phan thuc phidm dat 20 + 30% d6i v6i vi sinh vat va 12 = 15% do6i véi
ndm mdée. Khi sdy kho san phdm dua thuy phan clia thyc phdm xudng dudi
20% thi vi sinh vat ngimg hoat ddng va khi thuy phan xudng dudi 12% thi ndm
moc s€ nglng hoat dong, tuy nhién phan tng cia ting loal vi sinh vat va nidm
mdc véi viec sdy kho cia tiung loai thyc pham cé khdc nhau.

Phuong phdp sdy kho ¢6é rat nhiéu uvu diém so véi cdc phuong phdp khic
song cling ngam nudc trudc khi sit dung. Néu sdy kho & nhi¢t do cao cé thé
l[am bi€n chét san phdm bao quin. Chinh vi vay dé khong phd huy céc chat
hoat tinh sinh hoc nhu héc mon, men, vitamin ngudi ta sdy kho thue pham &
nhiét do thap bang bom nhiét, bang cdch hiit chan khong hoac sdy thing hoa.
Sdy thiang hoa thuc phdm & nhiét do - 20°C dat chét luong rat cao, hdu nhu
khong 1am thay déi tinh chit sinh hod cta san phdm. Dé ddm bdo mot phin
nude cho san pham, ngudi ta khong sdy kho ma két hop thém vdi cac phuong
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phdp khdc nhu xong khéi, uép muéi hoac bio quan lanh, tao diéu kién thuan
1¢i khi dva thyc phdm ra sir dung.

3. Phuong phap str dung chat khang sinh

Hién nay, nhi€u nudc trén the gidi d4 sit dung céc chat khang sinh nhu ore-
omixin, streptomixin, clomexitin, teremixin.. dé bao quan thyc pham két hop
v6l bao quan lanh.

Da mot thoi ngudi ta rat ngac nhién I3 ¢4 trén thu danh c4 Nhat c6 thé bao
quan tSi hang nirta thdng trdi ma ciing chi bang nudc dd & 0°C. Mai vé sau
ngudi ta mdi khdm phd ra bi quyét cia thd nude d4 than ky dé c6 tron thém
chit khang sinh.

Céc chit khdng sinh sit dyng bdo quan khong ¢4 hai d6i véi thuc pham,
bén viing d6i vdi tic dong khéc nhau tir moi truong bén ngoai va lat dé bi phan
huy khi ndu nudng.

Khi diing chat khdng sinh ket hop v6i bdo quan lanh ¢6 thé tang thdi han
bao qudn 1én gdp rudi tham chi gdp 2 g4p 3 lan binh thudng. Phuong phip nay
c6 thé md ra trién vong rat 161 dep doi vdi viée bao quan lau dai thuc phim
mau hdng,

4. Phuong phép sur dung cac chit khi ozén, cacbénic...

4.1. Dung khi 6z6n

Khi 6z6n la chat khi ¢6 kha ning 6xi hod manh, khi né phan li thianh oxi
O, va mot nguyén tir 6xi O ¢6 kha nang triét trung manh. Ngudi ta ding 6z6n
dé triét trdng nude, khong khi. Vi du trigt tring khong khi céc phong lanh
trude khi dua hang vae, triét tring dé khir miti hoi thuc pham, hoa trén véi
nudc dé triét tring nudc: tdy rira dé tiu diét ndm, méc... ciia sin pham hoic
ndm moc phdt tri€n trong phong lanh.

- Khi xtr ly 6zon cdn ket hop véi viec ha nhiét do phong va ting do6 4m bao
quan thi hiéu qua s& cao hon. Tic dung va li€u lvong ddi véi timg trudmg hop
bdo quan va x& I ciing khic nhau.

Sén pham 6z6n duge tao bing cich théi khong khi qua hai dién cuc c6 dién
thé cao. Néu sét tring nudc thi 6ng din dong khi da 6z6n héa vao hoa tron déu
vdi nudc.

4.2. Dung khi cacbénic

Khi CO; ¢6 téc dung kéo dai thoi gian bao quan thyc pham vi khi CO, kim
hdm s hoat dong cia vi sinh vat. Véi liéu lugng rat thdp cachonic kich thich
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sy phat trién clia ndm méc, nhung véi néng do khodng 1% trong khong khi trd
lén, CO, ¢6 téc dung kim ham su hoat ddng clia ndm mdc va vi sinh vat. Tuy
nhién dit vdi liéu lugng rat 16n, t61 100% thi CO, ciing khong ¢é kha nang dinh
chi, tieu diét duge ndm maoe va vi sinh vat, do dé ngudi ta khong sir dung CO,
véi lidu lugng cao qua 25%.

V6i néng d6 qua cao nhiéu san pham bdo quén nhu thit, c4 cé bién déi chat
lugng, thit mat mau ty nhién Jam x&u san phdm, mang c4 chéng bi 6i théi.. nén
can ¢4 quy trinh bao quan timg san phdm riéng biét véi cac ndng 46 CO, thich
hop, két hop véi cdc phuong phdp bdo quan khic dé€ nang cao thdi gian bao
quan nhu: udp mudi, bdo quan lanh...

Phuong phdp ding khi CO, rat ¢6 ¥ nghia trong viéc bdo quin rau qua.
Thutng khi bao quan, rau qua da sinh ra C0, trong qua trinh ho hap. Néu ndng
do CO, quad cao c6 the lam rau qua bi ngat, hur hdng va théi rita. Nhung véi lidu
lugng vira phai, CO, c6 tac dung kim ham sy phat trién va hoat dong clia ran
qua va kéo dai thdi gian bao quan.

Mot s6 co sd sir dung bao bi bang nilong d€ bao quéan rau qua. Khi C0, do
rau qud ho hap, thai ra duge sir dung dé bao quan chinh ngay ching. G mot 56
0 16 lanh sir dung da kho dé bio quan thi khi CO, thang hoa tir dd kho lai sir
dung ngay dugc bdo quan san phdm, nghia 13 ngudi ta sir dung ca kha ning
sinh lanh va khd nang khong chiu dung duge néng do CO, qui mitc binh
thuong. Chinh vi vay néng d¢ €0, d6i vdi viéc bdo quan timg loai san phiam
cling phai dugce nghién ciu két hgp véi cdc hinh thic bio quan khic nhu bao
bi, wdp mudi, bao quan lanh v.v..

5. Phudng phap str dung bao bi déng g6i

Bao bi dong goi ngay cang chi€m vi tri quan trong trong viéc bao quan
thuc pham. Bao bi gém rét nhiéu loai khic nhau va tuy timg loai cé téc dung
khdc nhau. Nhi€u loai bao bi chi diing dé chda, dung thuc pham khi chuyén
ch&, nhung nhicu loai diing d¢ bao quan thyc pham: Chéng su xam nhap cta
vi sinh vat tir bén ngodi vao, chdng mat mai va chdng tham khi thaim 4m tir bén
ngodi vao, chéng nhi€ém mui la, tang cam quan thyc phdm (bao bi thuy tinh,
gidy béng, nhya trong sudt...); dam bdo vé triing va cdch H v6i méi trudng
Xung quanh, tiang thdi gian bao quan, gitt duge khi CO, hodc khi tro cdn thiét
dé bdo quan.

Céc dang chi yéu ciia bao bi thue pham 1a: Thuy tinh, gb, hop sét tay, gidy
cactong, gidy gdi, gidy tring parafin, gidy trang thi€c hoic trang nhom, céc vat
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liéu tdng hgp: bao bl polyme nhu polyetylen, polyvinylclorit (PVC), cdc loai
nhya lam tdi, can bdo quan thyc pham... Néu két hop vdi cic phuong phap
khdc nhu bao quan lanh, sdy kho, udp mudi, chi€u phdng xa, chiéu tia cuc tim,
bao quan khi... thi thoi gian bdo quan sé tang [én ddng ké.

Ngoai cdc phuong phdp da néu, ngudi ta con cé thé st dung cic chat sat
tring khédc nhau d€ sét tring cdc phong bio quan lanh, cac thiét bi va dung cu
st dung trong cdc phong bao quan lanh, thanh tring khong khi phong lanh
hoiac nudc ding tdy rita, nuéc 1am nude d4 v.v... Céc chit tdy tring thudng 1a
céc hop chit cé chita clo. Khi sit dung clo duge gidi phéng s€ tiéu diét cdc vi
sinh vat ¢ hai cho thuc phim.

IL. CO SG LY THUYET Vi LAM LANH THUC PHAM
1. Cac nguyén nhan gay hu héng thuc pham

Cé nhiéu nguyén nhan gay hu hong thuc pham, trong dé ¢6 nguyén nhan
chinh la:

- Do tdc dung ciia men thyc phdm;

- Do vi sinh vat tir bén ngoai;

- Do cdc doc t6 tiét ra tir cdc loai vi sinh vat, ndm mdc hoic tir thyc pham.

Trong ba nguyén nhan trén thi nguyén nhan do vi sinh vat xam nhap la 16n
hon cd. Vi sinh vat ¢6 thé chia lam ba nhém: va nong (30 + 80YC), wa dm
(24 + 40°C) va wa lanh (-10 + 25°C). Pho bién nhat 13 c4c loai wa 4m, con
cac loai wa néng va ua lanh it phd bién hon tuy ring & dau ciing 6n tai tat ca
cdc loai trén. T4t nhién cdc loai vi sinh vat chi phat trién t6t trong diéu kién
nhi¢t 4§ thich hgp. Vugt ra ngoai pham vi nhiét dé d6 ching s€ bi kim hidm
phét trién hoac ¢6 thé bi tiéu diét.

Hinh 7-1. biéu dién sy phan bd s6 loai co thé séng theo ting khoang nhiét
d¢. Ving tir 0 dén 500C c¢6 nhiéu loai co thé séng hoat dong nhat. Ving tir 50
dén 1509C la viing c6 s6 lugng rat it lodi co thé s6ng hoat dong. Céc vi sinh
vat hoat dong trong viing nay phai chiu dugc nhiét do cao. Tir 150°C trd ién
hau nhu khéng ¢6 mot loai vi sinh vat nao séng duge nifa. Binh thuding dé tiéu
diét vi khudn va vi tring ta chi cdn dua nhiét d6 cta thuc phdm Ién dén 1000C
1a nhiét d§ nudc s6i. Khi cdn thanh triing triét d€ hon ngudi ta triét triing trong
cdc ndi hp triét triing ¢6 dp sudt cao va nhiét do c6 thé dat 161 130 + 150°C.
Nhom wa néng c¢6 kha nang chiu duge nhiét do cao nhung dé bi tiéu diét ¢
nhiét 46 thép. o) nhiét d6 thap lai khé tiéu diét cic loai vi sinh var wa lanh.
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Hinh 7.1. Sir phdn b6 s6'lodi co thé séng theo khodng nhiét dp
a. Vang nhiét dg co thé song rat bi kim ham; b. Ving nhiét d¢ co thé song bi kim ham va
hoat dong yéu, chi cé s¢ it lodi ton tai; c. Viing nhiét do thich hop, ¢6 nhiéu loai co thé
séng hoat déng manh liét nhat; d. Gicngvimg b, e. Vg nhiét dg co thé song hdu nhur
khong ton tai.

Trong viéc bao quan lanh thuc phém, céc loai vi sinh vat ua lanh nay la tha
pham chu y&€u lam giam chdt lugng san pham. Mot vai loai ticu bidu ¢6 thé ké
ra la pseudomonas Jam cho thyc phdm bién méau thinh mau xanh hay mau sim
t6i, hodc cdc loai ndm m6c nhu Penecilium mucor... hoat dong & nhiét do -
150C thém chi dé€n - 80°C, n4m men wa lanh phét trién & nhiét do -2 dén 30C
& moi trudng chua. Cdc loai vi sinh vat va ndm méc ndy cé kha nang phdt trién
0 tdt cd cdc loai thue phdm bao quan, dic biét rén bé mit va trong mot sd
trudng hop ca theo chiéu sau vao khai thyc phdm.

Néi tém lai, nhi¢t do thap khong c6 kha ning tiéu diét vi khudn. Déi vai
céc loai vi sinh vat wa &m, ching c6 thé bi kim ham, ching tao cac vo boc bao
vé, ndm im nhung khi nhiét 46 nang lén ching lai hoat dong trd lai. Con cic
loal vi sinh vat va lanh, chiing vén hoat don g binh thudng & nhiét do thap. Qua
céc ket qua trén nghién ctu ngudi ta thay ring cn phai ha nthiét do thyc phdm
bao quan xudng dén -18°C thi hé théng ndm men bi tiéu diét phdn 16n. Tuy
nhién 0 nhi¢t 46 nay van c6 mot s& loai ndm méc hoat dong phar trién. Céc
doc t6 do ndm mdc va vi sinh vat tiét ra hoiic do chinh thyc phdm tao ra khéng
bi bi€n ddi khi bao quan lanh. Chinh day cling 1a nhuge diém chi yéu cia viéc
bdo quan lanh thuc pham. D¢ viéc bio quan lanh thyc pham dat hiéu qua cao
hon, ngudi ta thudng két hop bao quén lanh vdi céc phuong phidp bao quan

185



khdc nhu cho thém hod chat, chat st tring, chi€u xa bang céc tia tir ngoai, tia
X, tia phéng xa o, B, v va cd céc tia siéu am.

2. Cac bi&n ddi chinh trong qué trinh 1am lanh thuc pham

Trong qua trinh lam lanh va bao quéan lanh, nhiét do thap chi cd tdc dung
ttc ché, kim ham su bién déi sinh hod, i hoa... Cdc qud trinh nay thyc t€ van
tién trién nén chat lugng san pham van bi thay déi.

2.1. Bién déi 1y hoc

D6 1a céc bién déi vé dang, mau séc... cha thue phdm, nhung quan trong
hon ca 12 su khé hao thuc phiam. Trong buéng bao quan dong hodc lanh ludn
xay ra mot su di chuyén 4m ti san phdm dén dan bay hoi hodc dan lanh. Do
su chénh léch nhiét do giita dan lanh va sin phdm, 4m tir bé mit sin phdm (thit
hoic rau qua) bay hoi réi dén bdm vao dan lanh 1am cho bé mat san pham luon
khé rdo, rau qua mau bi héo quit. Bi mat nudc, bé mit thit ¢6 thé trd nén t6i
sdm, mot phan do mao quan bi teo khong phan quang, mot phan do bé mat thit
bi oxi hod.

Su bay hoi phu thudc chit yéu vio dién tich bé mit bay hdi, dd chénh nhiét
do gilta san pham va dan, t6c do gié trong phong, tinh chat san pham, phuong
phép bao géi san pham, do chin t6i cla san pham, dac biét doi véi cdc loai rau
qua. Su bay hoi 1a nguyén nhan chinh gay ra sut tén hao khéi fugng khi bao quan.

2.2. Bién déi hoa hoc

Su bién doi hod hoc bi kim him do nhiét d¢ thdp nhung khong hoan toan
bi tieu diét, do dé vin cé nhitng bign d6i hod hoc trong thuc phdm bao qudn,
tuy nhién khong dang ké.

2.3. Bién déi vé sinh Iy

Bién déi vé sinh Iy chi yéu chi xay ra véi cdc loai ran qua ¢6 su ho hap
khi bao quan. D6 1a qué trinh trao déi chét cia 1€ bao co thé s6ng: hap thu oxi,
thai khi cacbonic, hoi nuédc va nhiét.

2.4. Bién doi sinh hoa

Sau khi chét, nhi¢t do t€ bao dong vat tang 1én kh4 nhiéu, nhiét toa ra trong
trong giai doan nay nhiéu hon c& khi con vét con séng. Oci cling ghi nhén
thay hi¢n twgng nay, lam lanh cang sdm, cang kip th&i thi cang kim him duge
nhitng qué trinh bi€n doi sinh hod do.

Néi chung, dong vat sau khi gié€t va dem lam lanh déu trai qua ba giai doan
bi€n doi sinh hod la:
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- Giai doan té céng sau khi chét;

- Giai doan chin t6i (chin hod hc_)_c);

- Giai doan phan huy sau sic (théi rira),

Giai doan té cong: La qué trinh bién 46 sinh hod- co 1y - hod hoc trong t&
bao dong vat chét, khdc hin vdi su té cong khi co thé séng gap lanh. Giai doan
nay tuy thudc nhiéu yéu (& khac nhau nhu: loai dong vat, tudi, ndi giong, diéu
kién sng, nhi¢t d6 bao quan... & ci c6 thé chi vai phitt, & bo, lon ¢6 khi vai
gi0 dén hang chuc gid. Trong giai doan té cong do chac cla co bip tang, do
dan hoi gidm, tré hre cét 6 thé tang gap doi, do d6 dem ché bién thit dang &
giai doan € c6ng s& mat ngon.

Giai doan chin téi: Sau khi té cong, thit bit ddu mém ra, lic d¢ thit da
chuyén sang giai doan chin t6i. G ca khong ¢4 giai doan chin hod hoc ma
chuyén ngay sang giai doan phan huy siu sac hay théi rita.

Céc qua trinh sinh hod xdy ra trong giai doan ndy gin nhu nguge véi giai
doan 1¢ c6ng. P9 chéc cia thit gidm manh nhat 13 khodng 6 ngay sau khi gié
thit. Thit huong vi thom ngon hon. Thit duge bdo qudn lanh, sau khoang 2
ngay ¢ hwong vi thom ngon hon, sau 5 ngay huong vi rat t6t, sau 10 + 14 ngay
huong vi cang dé nhan 15 hon. Vi ngot coa thit cht yéu la nhd lugng axit
glutamic va cic mudi clia né tao ra trong thit.

Giai doan phan huy sau sdc: Xdy ra sau qué trinh chin t6i do cic men &
chinh trong thit siic vat. Néu dé thit & nhiét do than nhiét cua con vat (36 =
379C), t6c do phan ting rat minh li¢t va thit con vat bt ddu théi rira.

3. Phuong phap lam lanh thuc pham

Lam lanh thyc phdm la ha nhiét do thuc phdm xudéng dén gén nhiét do
dong citng cla né, cé nghia khong xuéng dén nhiet do déng bing cia sin
pham. Nhi¢t do déng bang ciia thit dong vat hodc sdn phdm tir thuc vat thap
hon nhiét d6 déng bang cha nude. N6 khong phdi lam hing s6 ma thay déi
theo timg dicu kién cu thé. Thudng nhiéet do dong cing cia t€ bao thap hon
nhi¢t d¢ déng bing cla nudc mot vai do.

3.1. Lam lanh tinh

Céc phong lanh dugc trang bi cdc dan lanh tinh bay hoi truc tiép hoic lam
lanh gidn 1i€p qua nudc mudi. Khong khi lanh trong phdng déi luu ty nhien.
San phdm cdn lam lanh duge x€p l1én gid (rau qua) hodc treo trén gid xe day
(thit lgn ntra con hoac thit bd nira hodc mot phin tu con). Giai doan dau khi
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nhiét d6 sén phdm con cao c6 the didy chinh d€ nhiét d6 phong xudng dén -2
hodc -39C. Giai doan cudi khi nhiét 46 sin phdm xu6ng thdp, nang nhiét do
phong lén - 1 dén 0OC.

Phuong phdp [am lanh tinh cg t6c d6 lam lanh cham, t6n dién tich 1am lanh
nhung do kho hao thuc phim nhd; dé dm khong khi cao.

3.2. Lam lanh tang cuong

Cdc phong lanh dugc trang bi cdc loai-dan quat. Dan lanh c6 thé 1a gian
bay hoi truc tigp qua nudc mudi. Tée do lun thong khong kh{ tfrong phong cé
thé Ién 6i 3 + 4 m/s. (5 giat doan ddu, nhiét d6 c6 the ha xudng d&én —59C cho
thit Ign va ~19C cho bo, giai doan sau nang nhi¢t do lén ~1 dén 0°C va t6c do
khong khi giam xuong con mot nilta. D6 4m khong khj duy tri tir 85 dén 95%.

Do ¢6 tudn hoan khong khi nén qus trinh lam lanh ting, thoi gian 1am lanh
rit ngan. Cén chd y dé san phdm khéng b déng bang. Tdn hao khéi lugng do
khé hao 16n hon phuong phap lam lanh tinh. Phuong phdp nay c6 thé ap dung
cho tat ca cdc loai sn pham thit, c4, rau qud v.v. Phong lanh cé thé xay dung
theo ki€u tunel ¢é xe ddy chat san phdm v dudng ray ddy vio vi ra.

3.3. Lam lanh phun

Cdc phong lanh dugc trang bi cdc budng phun nuée mudi. Khong khi trao
d6i nhiét 4m truc 1€p véi nudc mudi, sau dé vao lim lanh sdn pham. Phuong
phdp nay giam duge én hao khe; luong do d¢ 4m rét cao, trdnh duge 6xi hod
md, gitf vitamin. Nhuge diém ciia phuong phip nay 13 khong ding duvgc cho
cac san phdm ki dm va ki tham mus;.

Phuong phap nay sir dung rat hiéu qua d6i véi ga vit, gia cdm déng trong
bao nilong hit chan khong. C6 thé phun tryc tép nudc mudi lanh lén sin
pham. D6 véi rau qua ding nudc lanh gan 00C x6i truc ti€p vira tic dung lam
lanh vira tic dung tdy rita rau qua.

3.4. Lam lanh béing cich nhing san phim trong nuwée muéi lanh

D€ Iam lanh, c6 thé nhiing sén phdm tryc tiep trong nudc muéi lanh, nirde
lanh, nude bién da 1am lanh. Do hé $6 trao doi nhiét do rat 16n gitta nuéc musi
va san phdm nén thdi gian lam lanh rit xudng ding ké. Phuong phédp nay c6
thé st dung rat hi¢u qué cho cdc san phim dong géi trong bao bi niléng kin
nhu ga, vit, gia cdm. Neudi ta cing ¢6 thé sir dung phuong phéap nay dé lam
lanh ¢4 khéng cdn bao nj 10ng. Tuy nhién khi ngam ca khoéng c6 bao ni Iong
trong nudc bién lanh c4 bi truong va khei lugng ting t6i 10% nén phai cho
thém phu gia vao nuée bién lanh d¢ can bing 4p sust thim thay,
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3.5. Uop da, viii tuyét

Lam lanh c4 thong dung nhat 12 phuong phdp uép dd. P4 dugc dap vun hoac
Xay vun, sau dé ¢d thé duge trén thém véi mudi hodc chat khadng sinh réi mang
bdo qudn ¢d. B4 va cd dugc x€p thanh timg I6p va sau mot thoi gian nhat dinh
¢4 the lam chat thém vi mot s6 da da tan. Néu ed di duge lam Ianh trong nuéc
mudi thi s¢ o tén dd khi udp va thoi gian g1t da trong hom ¢4 sé lau hon nhiéu.

U6p dé ciing ¢6 thé sir dung cho cdc loai san phdm khac biét ran qua. Chi
can xép dd vio cdc ngin bio on sau d6 dat thie phdm hodc ran qua & giira.
Nhi¢t do cia thye phdm hodc rau qua duoe gidm xuéng gin dén nhiét do d4
tan 0°C. O cdc nube x lanh, ngudi ta cé the sic dung phuong phdp nay vii
tuyét d€ bao quén thuc pham va rau qua.

3.6. Lam lanh chan khong

bay la phuong phédp lam lanh méi ding cho rau qua la chinh. Rau qua
duge x€p vao mét phong kin bing kim loai, sau khi dong kin phong duoc hiit
chan khong nho cic mdy nén kiéu ejecto. Dudi ap luc chan khong, hoi nudc
tr chinh rau qud béc ra dé lam lanh rau qua. Phuong phidp ndy ¢é wu diém la
qud trinh 1am lanh rdt nhanh, dim bao chat lugng va mi quan clta san pham.

4. Phuong phap két dong thuc pham

4.1. Pai cuong

4.1.1 Su khdc nhau giiia lam lanh va két dong

Nhu da gidi thiéu, 1am lanh 14 ha nhiét d6 cha thyc pham xuéng dén gan
nhiét d$ déng bang hoic két dong cla né. Nhiét do nay thap hon nhiét do déng
béang cila nude dd mot vai do. Bio quan lanh [ bdo quan thuc phim & nhiét do
trén nhi¢t d6 dong bang ctia thye phim, thudng 1 bio quan & nhiét do trén
0°C. O nhiét do nay chi cd thé bao quén ngin ngay tr mot vai tudn dén t6i da
hai thdang tuy ting loai san pham.

K&t dong 1a lam lanh dong thyc phim xudng dén dudi nhiét 4o déng bing
cua thyc phdm, nhung khong c6 ngha 1 toan bé nudc trong thyc phim di bi
dong bing. Vi du: Déi véi thit gom 76% aude, o - 109C c6 84% nudc déng
thanh bang; & - 200C: 90 %; & - 300C: 92 %; chi khi dat nhiét do 13 -60°C thi
toan b¢ nuéc méi déng bang. Thudng rhi¢t d6 bé mat san pham (lgn nira con)
dat -12 d€n -189C, nhiét d6 tam dat - 6 dén - 80C. Bio quan dong la bio quian
cdc thuc pham két dong d6 & nhiét do - 12 -18 hodc - 249C...tuy theo yéu cau
cta timg loai thyc phdm: ¢4, 1om, gia cdm, rau, hoa, qua...
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4.1.2. Két dong cham

Thai gian két dong 15 = 20h 16c do ket dong khodng 0,1 - 0.5 cm/h.

Nhiét o khong khi khodng - 250C, 16 d¢ luu thong khong khi khoang 1m/s.

Do thoi gian két dong cham, tink thé d3 ket tinh trong t& bio ¢6 kich thudc
16n, phd v lam rich cic mang 1€ bao, phd huy mé t& bao san phdm. Khi 1am
tan gid, dich bao bj chdy mat do céc mang bi rich nén chat lugng san pham
gidm gi# tri dinh dudng, dé nhiém triing. Ngay nay hdu nhu ngudi ta khong sir
dung phuong phép két déng cham dé két dong thye pham trir mot 56 tng dung
¢6 muc dich nhu dong cham cdc loai thit dai, gia nhu thit trau... hoic rau qua.

Thit trau gia két dong cham, cdc tink thd da lam rdch cdc mang 1€ bdo, khi
dem ndu thit mém va dé an hon. Ray qud can ép nude, khi qua ket dong cham,
cac mang t€ bao bi pha huy nén cong ép giam xudng, nang suat ép ¢ khi dat
150% so véi rau qua twoi khong qua ket doéng cham.

4.1.3. Két dong nhanh

Thai gian két dong nhanh hon, tde d¢ két dong dat khodng 0,5 dén 5cmy/h.
C6 thé ket dong nhanh trong mai truong khong khi hodc chat taj lanh long. Két
dong trong phong hodc tuncl yéu cdu nhiét do khong khi hodc chdt tai lanh
khong khi 3 dén 5cmy/s. Cac méy két dong thuc pham c6 thé ¢ nhiét do va ddi
luu khéng khi khdc hon, Néu dung chat 1ai lanh, ngudi ta nhing truc tiép san
pham trong chat tai lanh 13 nuéce mudi hoac moi chat lanh dang soi. Hiéu qua
va thoi gian két dong dam béo yéu cdu cha phuong phap két dong nhanh.

Két dong nhanh 1am cho cdc tinh thé d4 min hon, khong 1am réch mang t&
bao. Khi lam tan gi4, sin phdm khéng bi chay mat dich bao, dam bao chat
lugng clia san phdm.

4.14. Két dong cuc nhanh

Phuong phép két dong cuc nhanh thudng thuc hién bang cdch nhiing san
phdm trong C0, 16ng, nito [6ng hodc cdc khi 16ng khic. Thai gian két dong chi
>+ 10 phiit, chi bing 1/6 so véi phuong phép két dong nhanh. Toe d¢ két dong
¢ khi dat t6i 300 den 600cm/h.

Két dong cuc nhanh cho phép bao quan hau nhu nguyeén ven moi tinh chat
va chat lugng san phim, do dg trién vong clia phuong phap nay rat 16n. bic
biét nito 10ng c6 nhiéu v diém: s01 G nhiét do - 1960C, ¢6 kha nang kim him
su phdt tri€n cha vi sinh vat vi né 1a khi tro va cé sin chung quanh ta. Nitg
chiém 79% khong khi.
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Tém lai ¢6 ba phuong phép ket dong chinh 1a két dong trong luéng khong
khi lanh, két dong tiép xuc va két dong bang cdch nhiing trong chit long soi
véi téc do ket dong khdc nhau c6 thé phan loai nhu sau:

K€t dong rat cham: véi toc do két dong dusi 0,1 cm/h

Két dong cham: tr 0,1 dén 0,5cm/h

Két dong nhanh : tr 0,5 dén 0,5¢cm/h

Két dong rat nhanh:  tir 0,5 dén Sem/h va

Két dong cyc nhanh:  rén Scm/h va

K&t déng cue nhanh trong cdc khi 1dng, vi dy nito long t6c do tr 300 den
600cm/h.

4.2. Diéu ki¢n dé c6 san phim keét dong chat luong cao

Chat lugng sin phdm két dong phu thudce vio cdc didu kién:

- Chét luong ban ddu cta san phim khi dua vao két dong;

- Dicu kién vé sinh va gia coéng ché bién;

- Vao do chin tdi ciia san phém.

D61 vé6i rau qua phu thuoc vao thei gian gilta hic thu hoach va khi dwa vao
két dong. Thai gian dé cang dai, chit lugng cang giam. i véi thit dong vat
phu thude vao d6 chin sinh hoc cta thit. Vi du néu bao quan lanh ¢ 0 - 20C thy
thdi gian chin sinh hoc cia cic loai thit nhu sau:

Thit bd 4 + 8 ngay

Thit lon 2 + 3 ngay

Thit bé 1 + 2 ngay

Thit ciru 2 + 4 ngay (trén 16h +12 = + 16°C),

Ca phai ket dong ngay sau khi d4nh bit. Ngoai ra chat lugng két dong con
phu thuoc:

- Vao bao bi bdo quan khéng thdm hoi;

- Vao qud trinh két dong trong may két dong;

- Vao qud trinh bao quan dong va d6 én dinh nhiét do;

- Vio qud trinh 1am &m san pham (tan gid va [am dm).

4.3. Mot vai so sanh giira ba phuong phap két dong

D¢ c6 thé ket dong va bio quan céc loai thuc phdm khéc nhau véi cic diéu
kién v€ tiéu ton nang lugng, yéu ciu dién tich, thdi gian két dong, phuong phip
nap va thdo san phdm khic nhau, Bang 7-1 gi6i thiéu cac gid tri d€ so sdnh.
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Hinh 7.2. Két déng ga (loai 1000g/con) bang cdc phitong phdp két dong khdc
a. Két dong bang cdach phun nito long; b. Két dong bing cach nhiing {rong mitoc mudt
CaCly - 22°C (neong diiong phuong phap két dong tiép xtic; . Két dong bdng luéng
kliong ki lanh -35'C; téc do 3+ 4mis

Hinh 7-2 gi6i thiéu bién thién nhiét do khi két dong ga bing cdc phuong
phap ket dong khéc nhau. Khi két dong gi (1000g/con) bang nito 16ng chi cén
30 phit dé ha nhiét d6 ga tir 20°C xuéng -15°C: néu nhting trong nudc mudi
CaCl, thi cdn thoi gian 1h05° dé ha nhiét do tir ga 50C xudng - 15°C vi néu
két dong bang ludng khong khi lanh (két dong nhanh) nhiét do - 350C, tc do
khong khi 3 dén 4m/s thi can t6i 3h25°.

Thoi gian Ny, N, N 1a thoi gian két dong dinh mic hay thoi gian két dong
tinh tir ldc san pham dat nhiet do 09C dén lic dat nhigt d6 - 150C.

4.4. Két dong trong luéng khong khi lanh

Day la phuong phdp c6 dién nhat diing dé két dong cdc sin phidm khong
¢ hinh déng ¢6 dinh nhu thit lon nlra con hay ca con, thit bd nira con hodc 1/4
con, gia ¢dm, hoa qua... Do hé s6-toa nhiét cta khong khi thap nén nhiét do
khong khi phai dii thap (-35 dén —40°C), do d6 mady lanh phai 1a loai hai cdp
nén, tiéu tdn nang luong 16n. Thém vao dé céc quar gio rat 16n, duong luong
nhi¢t 16n vd mdy lanh phai c6 cong sudt 1én hon dé b vio lugng nhiét toa ra
tir quat. Chinh vi vay so véi céc phuon g phap khéc, phuong phdp nay kém hicu
qua kinh (€.

Thuan loi co bin cla phuong phdp nay 12 thiet bi don gian, van hanh dé
dang. V€ nguyén tac thi bt ct mot phong lanh nao ¢6 da do day cach nhiét,
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lap dat hé théng lanh thich hop, ¢6 quat gid lanh thich hop 12 ¢ thé sir dung
dé 1am phong két dong thyc pham. Tuy nhién phong keét dong nay cling da
duge nghién cifu ché tao v6i nhiéu kiéu va dang rat phong phi.

Dé két dong khoi luong nho, khodng 50 kg chidng han, ¢6 thé sir dung ti
két dong nhanh hoic 1am két dong nhanh. Ching trong gidng nhu ti lanh
thwong nghi¢p nbung c6 cich nhiét ddy hon dé han ché t6n that lanh & nhiét
d6 rédt thip. Cdnh cita thudng cé bs tri day dién tr& dot néng hodc mot vong
ong xoin dan ngung dé khéi bi dinh do déng bidng va quat phai di manh dé
dat khong khi Iuu thong trong ti khoang 4my/s.

Dan bay hoi phai duge bo trf xa da.

Dan bay hoi duge b6 tri xa d4 bang day dién trd hoic hoi néng dé cé thé
x4 bang khi nghi thay mé két dong méi. May lanh c6 thé tuy theo ¢& ma bé tri
ngay trong tit hodc bén ngodi th. Thuc phdm cin két dong duge dat len gid
hodc lén tdm kim loai, nam truc tiép ngay trén ludng khong khi lanh.

D61 véi cdc phong két déng 16n hon 6 thé sic dung dang xe ddy c6 nhiéu
ngdn dé chita san phdm ket dong. Khi keét dong xong c6 thé kéo xe ra ngoaj dé
thu sdn pham da két dong xong vi xép san phim méi vao.

Déi véi cdc phong két dong 16n hon nifa, ¢6 thé chita nhidu xe (thudng
goi 1a hdm ket dong hay phong két dong kiéu tunel). Cic xe chay trén dudng
ray hoge duge treo trén ray gin trén trin. C6 thé ding co céu ¢o hoc hodc thuy
luc d€ di chuyén cde xe theo kiéu két d6ng gan nhu lién tyc. Xe da két dong
xong dugc ddy ra & dau nay thi 6 mot xe vira xép xong san phidm méi dua vio
0 dau kia. Hinh 7-3 gidi thiéu nguyén 1¥ him két dong kiéu tunel.
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Hinl 7.3. Nguyén Iy him két dong kidu tunnel véi xe san pham
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két dong déy dan. Khong khi lanh di ngang qua xe dat san phim. So lugng
Quat vi cong sudt quat dugc tinh todn sao cho téc do khong khi di ngang qua
sdn phdm giaj doan dau (khoang 2/3 chjéy dai ham ket dong) dat 4 dén 5m/s
nhim tao ra U ket dong tic thei. Con g giai doan say (khodng 1/3 chidu daj
him) 8¢ do khong khi khodng 3m/s 12 da dé sapn pham ket dong dan vio tam.
Tao sy két dong tic thai trén be mit nhdm gidm hao hut khai lugng sian phiam
do bay hoi trén bé mat san pham, ngoii ra theo nghién ciu, qui trinh k&t déng
nay t6n hao ning lwvong it hon,

Hinh 7.4. May ke dong cé gid trupr (Linde - Piic)
1. Ban nap sin phim: 3. Co cdu ddy phia trén; 3. Cor cdu ddy phia squ; . Cor e ha
phia sau; 5. Cor ey ha phia truce; 6. Cor cdie diy phia trice.

Hinh 7-4 gjgi thiéu cdc miy ke dong ¢6 nang suat dep 10000k g/h dung
dé két dong kem, rau hoa qud tuoi va ché bign, Ham k&t dong lam viéc lién tyuc
va ty dong. Nap vi thio san phdm cung & mét diu ham tao diéu kién cho vige
bo tri hop 1y day chuyén ket dong san pham duge 6t hon. Cs thé diéy chinh
dugc thoi gian Ty lai trong ham hoac 16¢ do chuyén ddng cha san pham, do
d6 do ddy va khuon khg cua cdc hop san phidm cé thé thay d6i trong pham v
cho phép. Trong ham ¢6 b§ 11 nhi€u gid trugr, (5 haj déau gid ¢6 b& trf oo céu
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chuyén d& san phdm. San phdm di tlt trdi sang phai sau dé dugc co cdu chuyén

dd dua xuéng dudi va cif the Xudng dén gid thap nhat va duge dua ra ngoai.

Dé don gidn co caun ddy, nguoi ta phat minh bang chuyén vo tan kidu xodn.
Hinh 7-5 gidi thieu mdy ket dong bang chuyén kiéu xodn Gyro Compact
System 60 cia hang Frigoscandia. May c6 the két dong céc san phim c6 chidy
day dén 105mm. Bang chuyén vé tan duoc dan bang day thép khong 1i, hai bén
c6 14 chan trinh sdn phdm bj gig lanh théi tung ra ngoai. Béang chuyén nhan
san pham & clta nap dua vio vong xoan quanh tang tréng nguge chiéu kim
doéng hd va di dan tir tang dudi lén dan trin trén, sau cling dwa ra cira thio san
phdm va quay nguoc lai clra nap d€ nhan san phdm méi. Gis lanh théi xuyen
qua tat ca cdc tang ciia bang chuyén xodn. Toc do bang chuyén cé thé didu
chinh v6 cdp phi hop cho timg loai sin pham c6 kich c& khédc nhau. Nang suat
tr 700 dén 2500kg/h tuy theo timg loai sin pham.

Hinh 7.5 Mdy két dong bang chuyén kiéu xodn vo tan Gyro Compact System
60 cha hdng Frigoscandia
{. Cua nap; 2. Bing chu yén xodin; 3. Cita thdo

Cdc sdn pham c6 kich thude nhd nhy dau Ha Lan, ca r6t, su hao thai vuong,
khoai tay rdn, c4c loai qua dau ¢4 thé ding phuong phdp ting soi. Nguyén tac
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cla phuong phap nay 1a thyc phdm dugc dua vio mot kenh c6 dinh b trf theo
chiéu doc hdm sdy, sau khi két dong xong x& chay ra phia bén kia. Dong khéng
khi dugc quat théi tir dusi Ien. Cic san phim dugc nang len o limg trong dém

déng rdt nhanh. Mot wu diém nd; bat clia phuong phdp nay 13 san pham khong
bi von cuc va két dinh lai v6i nhau do dong bang. Khong khi lanh vira 1am nhiem
vu két dong san phdm vira 1am nhiém vu van chuyén san pham tlr cita nap dén
clta ra do tao ludng khong khi ¢é dinh hudng, do d6 don gian duge hau heét cac
€O ¢du van chuyén san phdm (rong ham dong, thudng 13 co ciu rat dé dang hong
héc, nhu bing chuyén, co cau ddy, co cau nang ha, dong co va hop so.

¢ f Foo A E M1

Hinh 7.6. Him ket dong kiéu tang soi (Samifi-Bachcock)

1. Cocdu nap sin pham ve tdm rung diéu chinh dige o rung theo sdn phdm nap,; 2. Cor
cdu ria va sdy 1y dong cho bang thir nhdt; 3. Bang ke dong inox cé cdc xich tru yén deng
bén canh; 4. Quat Ii tém didu chinh duge téc dg; 5, BDong co quat; 6. Ciig ki tra; 7. Daun
bay hoi trang kéin c6 canh 7 8. Cdu kiém tra; 9. Sin pham; 10, Poan chuyén tiép giita hai
vang [va Il 11, X3 bdng bing hoi nong: 12. Bao che céch nhiét; 13. Kinh quan sat (tiry
theo yéu cdu c6 thé' lap & vi i khdc); 14. Cita trugy san phdm ra ngoai bang inox:
15.Dong cova hép 56 cho moi bing chuyén, t6¢ do diéu chinh duoc cho tung logi sdn phdm

Hinh 7-6 mé t4 két cu ciia may két dong kidu tang soi ctia hang Samifi -
Babcock, nang suat ket dong dén 10t/h sir dung cho céc loai san phdm nang va

san phdm, Vang mot bs 1rf dong khong khi yéu dé bio V€ sdn phdm dén diém
dong bang, lam ctng bé mit san phdm. Ving 11 san phim duoc ké dong dén
nhiét d6 yéu ciu véi t6c do khong khi manh hon, Mot s6 kich thude co ban
cho trong bang 7-2.
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Bdng 7-2: Mdy két dong ting s6i ciia hink 7-6

’7 Kiéu | Nang suat, ke/h (ddu Ha Lan)| Dai mm| Rong mm| Cao mm
SBL 202 1900 7870 4600 4000
214 2900 ‘ 9870 4600 4000
414 3800 11870 4600 4000
4L6 4800 13870 4600 4000
4L8 5600 15870 4600 4000
618 6600 18070 4600 4000
6L10 7500 20070 4600 4000
6L.12 8400 _ 22070 4600 4000

4.5. Két dong tiép xiic

Khi ddt sén phdm ti€p xdc v6i bé mat lanh, kha nang trao déi nhiét 16n hon
nhiu so v6i khi tiép xic véi khoéng khi lanh. Chinh vi vy t6c do két dong
nhanh hon, hi¢u nhiét do giita san phdm v nhigt do bay hoi gidm xudng. Nang
suit lanh yéu cdu gidm, qua dé giam dugc dién tich Iap dat thiét bi. Nhugc
di€m clia phuong phdp ket dong ti€p xic chi dung dé két déong khi cdc thye
phdm dat trong khuon c6 dinh. Kich thurée cita khuén tuy theo nha ché tao may
quy dinh.

Nguyén 1y Iam viéc cua may két dong tiep xtc bidu dién trén hinh 7-7,

Tam ti€p xiic c6 thé bing tim thép tring kém. thép khong ri hoac da s6
bang nhém dic 4p luc, dam béo vé sinh cong nghiép thuc phdm khéng cé bao
bi. Trong cdc tdm ti€p xdc 1a céc dan fanh tryc ti€p moi chat R22 (c6 thé 1a
NH3) hodc mudi CaCl, va ¢6 cac 6ng din mém bing thép Khong ri ra ngoai dé
cdp va thdo moi chat khéi dan ciing nhu dé dan hoic ép cdc tam ti€p xdc khi
thdo hodc xép tai (San phim). Cic 6ng mém c6 thé tai bing chat liéu khic
nhung phdi ddm bdo béu dp Iuc, do kin ciing nhu bén héa hoc d6i véi cac moi
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chét lanh hodc nuéc musi st dung. C6 thé sir dung mot h¢ théng lanh dé cap
lanh cho nhiéu méy két dong. C6 thé diing bom méi chét cdp 1éng cho céc dan
lanh hay céc tdm ti€p xtc. Nhiét d6 s6i khoang -3509C. Khi ¢6 nhiéu mdy két
dong, cdc mdy 1am viéc gdn nhu dang k&t déng lién tuc vi nap va thdo san
phdm thay déi cho cac mdy.

2
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Hinl 7-7. Nguyén Iy lam vigc ciia mdy két dong tiép xiic

May ket dong ti€p xiic kiéu tdm nim ngang 12 loai phé bi€n nhat. Céc t4m
nam ngang gidng nhu biéu dién trén hinh 7-7. San phim ké&t déng duge déng
trong cac khay nhom hoac khuon dinh hinh, sau d6 dugc ddy vao giira hai tdm
ti€p xiic dang ma. Sau khi nap ddy san pham, co cdu thuy luc tic dong cho tim
ti€p xuc €p lai v6i nhau d€ san phim ti€p xidc vdi ca tam trén va tam dudi dé
thai nhiét mét cich nhanh chong cho ca tdm dudi 14n tdm trén. Mot bo phan
dinh vi giir cho cdc tam khong bi ép qud sit vio nhan gay bi€n dang khay hoac
hép sin pham. Toan bo mdy duge bs trf trong mot vo cdch nhiét du hay déi véi
nhiét do s6i thap. Mdy két dong dugc bo i trong moét vo cach nhiét ddy di
d6i voi nhiét do soi thap. M4y ket dong tiép xiic nim ngang sir dung rat phii
hop v6i nhitng sén phdm c6 hinh dang déu dan, kich thudc cd dinh nhur cdc loai
khay tom doéng lanh, c4 file dong lanh, raw, hoa qua ché bign dong lanh, kem
dong lanh v.v...

Hinh 7-8 mé t4 mot may két dong ti€p xdc ki€u tdm. Bén trong céc tam
ti€p xuc 14 dan bay hoi truc tiép cita méi chat lanh. San phdm duge déng sin
vao khuén tiéu chudn, xép vio gilta cdc tdm, ti€p theo, d4u duge boi vao
xilanh, pitténg s& ép cdc tdm lai. Luc €p duy tri tw 0,15 d€n 0,70 bar. Sau khi
€p Xong cdc dan lanh duge cap 16ng va qud trinh két dong bét déu,
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Hinh 7.8. Mdy két dong nhanh tiép xiic kiéu tam ndm ngang
a. So'do cdc tdm bo'tri co cdu ép tiv duci Ién; b. Mt chiéi dimg; ¢ Chiéu canh ciia IHAY;
1. Khung; 2. Xilanh thiy liec; 3. Ban nang; 4. B¢ ndng; 5. Cdc tdm tiép xic, 6. Van phao;
7. Cocdu dinh vi truyén dong ciia tdm; 8. Van phao; 9. Binh tach long; 10. Céic 6ng cao
su o5 boc day thép dan dé cdp moi chat lank cho cdc dan bay hoi; 1. Binh ddu, 12. Bom
ddu; 13. Sdn phdm két dong; 14. Gi gé.

Nhi¢t do s6i moi chat dat - 349C. Sau khi két dong xong duge xa lai binh
pittong di xuSng cdc tim md ra va sin phdm dugc 14y ra dé ding. M4y lam viéc
theo tirng mé. Chiéu day khay sian phdm tif 25 dé€n 100mm. Thai gian két dong
ngin. Chiéu ddy khay 90mm, thoi gian két dong khoang 3h. Tuy nhién, thoi
gian k€t dong con phy thudc vao sin phim, sy ti€p xiic gita cdc bé mat san
pham trong khuon va bao bi clia khuén. Nang sust két dong dat 3 + 25t/24h.

4.6. Két dong trong khi hoa long

Két dong trong khi hod 16ng thudng duge thuc hién véi nito 1éng. Nito
l6ng s6i & nhigt 46 -196°C. Do d6 ¢6 chénh léch nhiet d6 rat Ion gilta sdn pham
va nhiét d6 s6i nén san phidm duge két déng gan nhir tic thoi, Ning sudt lann
cua mdt kg nito 16ng 13 nhiét 4n hod hoi & ~1969C va nhiét hién thu vao khi
lanh nang nhiét d¢ lén dén gin nhiét do két dong san phdm. Nhiét d6 d6 cao
hay thap tuy thuée vao cach bé trf trao ddi nhiét giita hoi lanh va san pham c6
hiéu qua hay khong. Hinh 7-9 gidi thieu so dé nguyén tic clia mot ham két
dong phun nito dng.
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Hinlt 7.9. S0 dé nguyén Iy him két dong sit dung nito 1ng phun

Sén pham dugc két dong lien tuc. Tir ban Nap vao cira nap, san phim dwgce
bang chuyén v6 tan dua vao viing A ddu tien dé ket dong so bo dén nhiet do
déng bang, O day nha quat khuay dio manh khi nito lanh ma san phdm dwge
lam lanh va k€t dong so bo. Sau d6, san phim di vio viing B va dugc phun nito
l6ng. San phdm két dong nhanh chong do higu qua nito 16ng soi trén bé mat
san pham. Sau d6 12 ving C, & day san pham dugc & dé nhiét do tam san pham
dat yéu cdu. Thudng, dé két dong 1 kg san phdm can mot lit nito long. Phuong
phap nay b&i vay rat dit tién va chi c6 thé sir dung cho cdc san phdm lanh dong
O gia tri kinh t€ cao.

G My ngudi ta sit dung phuong phap ket dong trong R12 16ng. Tuy nhién
phuong phdp nay khong duge dp dung & cic nuée khic vi oo mot 6 van dé vé
mat chat lugng va vé sinh thyc phdm. Hon nita, R12 d3 bi cdm sir dung dé bio
vé ting 0zon. Sir khdc nhau co ban gitta phirong phdp nito 1ong va R12 long Ia
niter long sau khi boc hoi thi bay vao khong khi con R12 phai thu héi lai do d6
cdc cifa nap va thdo sén phim hep va dat trén cao.

Hinh 7-10 m6 ta mot thiét bj ket dong thyuc phdm ditng R12 léng.
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Hinlt 7.10. Thiét bi két dong ding RI2 Iong

{.Cac mii phun R12; 2. Khay hiing R12 long; 3. Bow RI12: 4. Dan ngmg tit cho Ri2
hot: 5. Cdc bdng chuyvén

Cdc sdn pham k&t dong dugc phun 1ong R12 trén bing chuyén. Mot phin
R12 bay hoi thu nhi¢t san pham. Hoi R12 bay 1én dwgc dan ngung tu 4 ngung
tu lai ¢ nhiét do - 450C. Khi dan ngimg 1am viéc, R12 ditoe bom vio binh chita.
Vén dé co ban dé gidm gid thanh 14 t6n thip R12. R12 tén thét chd véu do bi
cuon theo sdn pham ra ngoai khi két dong xong. Tén thit dé vao khoang
L.5kg/100kg sin pham. So v6i phuong phép nhdag trong nito long, phuong
phip su dung R12 ¢6 wu diém 12 nhiét ¢o két dong khong qua thap va viéc
ngung tu lai R12 & P = Ibar, t = - 300C c6 thé thyc hién dé dang nhd mot may
lanh hai ¢&p v6i nhiét do bay hoi khoang - 450C.

4.7. Két dong bang chat long lanh

Khi nhiing san phim trong nude mudi lanh hoac chat long lanh chuyén
ddng, t6c do ket dong san pham rdt cao do hé 56 trao ddi nhiét gira sdn phdm
va chat long rat 16n. He s6 trao doi nhiét ndy twong duong véi khi san phdm
li€p xiic v6i be mat kim loai lanh trong mdy két déng ti€p xGc ma san pham
khong can ¢6 hinh déng kich thude c6 dinh. Phuong phap nay rat thuan tién
cho vi¢e két dong ga va gia cam cdc loai. Ngudi ta thudng keét dong ca trong
nudc mudi dn (phuong phdp Ottensen). Nude mudi dugc giir & nhi¢t d6 déng
bing. O nhiét do nay. nuGc mudi khéng anh hudng dén san phim ket dong vi
mudi khong bj phan li ra khoi nuée musi. Nhung vi né ¢é thé gitr duge nudc
mudi ¢ nhiét do 6n dinh vi luén dua sén phidm ndéng vao, do dé nudc mudi doéi
khi ciing léch khoi trang thai can bing va nuéc mudi khuéch tan vio san pham
lam anh hudng dén mui vi san phdm. Nudc thira dong bang vao cdc dng dan
bay hoi, can tré qué trinh trao déi nhiét. Dé caj thién tinh trang dé ¢6 thé cho
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thém khodng 10% glycerin vio nudc mu6i d€ md rong pham vi nhiét do wr
-15.dén -17°C. Sau khi két dong c6 thé nhiing cd vao nuée dé tao ra “do bang”
moéng, chong hao hut san phim do kho hao gay ra.

DE trénh tdc dong xdu clia nude mus vao sdn phdm, c6 thé sir dung bao
bi kim loai hogc nillong dé boc san phdm khi dwra vao ket dong. Phuong phdp
nay to ra rat hicu qua vi con bio v¢ duge thye phdm sau nay va dat ti¢u chuan
v¢ sinh thuc phdm cao. '

4.8. Hao hut khoi Iuong va cic phuong phép giam hao hut

Hao hut khéi luong 13 do 4m trén bé mdt san pham bay hoi bdm vio dan
lanh du6i dang bang tuyet. Sy van chuyén dm nay rat dic trung trong qud trinh
XU 1y lanh va ket dong thuc pham. Tén hao khsi lrgng phu thuoe vio nhidu
Y€u (6 khdc nhau nhuy d¢ chénh nhiét do gida sin pham va nhiét do dan lanh,
di¢n tich bé mat trao déi chai gifta san pham vi khong khi lanh trong phong,
phuong phip xtr 1y lanh hodc két dong thyc phdm, diéu kien két dong.

Vi du, déi véi thit lon nia con, thit bd nira con hoic 1/4 con, ngusi ta cé
thé sir dung phuong phiap két dong cham, tiang cudng nhanh vi con két dong
theo phwong phap mor pha hoic hai pha.

- Két dong mot pha 1 thit c6 nhiet dé moi trudng (37°C) dua vio him hoic
mdy ket dong, thit ra cé nhigt d6 - 180C trén bé mat va nhi¢t do tam - 8 dén -120C,

- Két dong hai pha I thit duge 1am lanh trong phong gia larh tir nhiét do
mot trudng (379C) xudng khodng +4°C sau dé méi dua vio him hodc mdy két
dong dé dua xusng nhiét dg ket dong yéu ciu.

- Bang 7-3 gidi thieu mét $6 thong 56 vé cic phwong phép két dong doi véi
thit fon, bd, nita con ¢é khéi luong tir 70 dén 110 kg.

K&t dong mot pha 16 ra ¢6 nhiéu wu diém hog vi tong thoi gian gidm, 1én
hao khai lugng do kho ngot giam. chi phi lanh citng nhu dién tich phong gidm,
cong vite van chuyén, chuyén ché, béc X€p ciing giam.

Néu sir dung phuong phdp két dong hai pha thi phai lamn lanh san phim
trude khi dua di ket dong. Trong kho lanh, néu céc phong lam lanh da ddy. ¢6
thé sir dung phong bac quan dé [am lanh san phiam. Khi d6 s¢ luong dua vio
phai phit hop véi nang suat lanh ca phong. Cic san phdm néng phai bé i déu
quanh cdc dan lanh d€ rit ngin thoi gian 1am lanh. Khi 1am lanh Xong phai thu
X€p san phdm hop 1y, sdp xé&p gon gang d€ ti€p tuc gia lanh dot san phim mdi.

Tir bang 7-3 ta thdy 15 ring tén hao khéi lugng giam khi thai gian két dong
gidm. Cin ctt vao cic y€u 18 gdy t8n hao khoi fuong, 1a cé thé dp dung nhing
bién phdp sau day dé giam tén hao dén mire thip nhat.
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- Sir dung phwong phap két dong nhanh mét pha hoic keét dong cyc nhanh
mot pha.

- Bao goi sdn phdm keét dong trong céc bao bi khong tham am nhu cic loai
ni 16ng nhya, 4m cia san phdm khong thé bay hoi vao khong khi.

- San pham ket dong xong ¢6 thé trang mot I6p bing mong (I6p vo nude
dd), ngén cdch sur tiép xic truc tiép cia bé mat san phadm véi khong khi.

- San pham dua vao kho bdo quan d‘(‘)ng phat x&p that chat. Bén ngoai dong
sdn phdm phi véi bat tring nude di (chi cdn thim wdt bat dua vao s& thanh vai
bat tring nuégc da).

Nhi¢t d¢ bio quén cang thap, hao hut khoi lrong cang gidm.

Bdng 7-3. Cdc théng sé' vé cdc phiang phdp két déng thir

Nhi¢t 46 | Thong s6 khong khi h ]
A 0 & At 3 . A .
Pi:uar} g phé'p tam thit °C | trong hdm két déng Eéf::f; Erllagn kgginlll:cjﬁg
ket dong thit | p. - cugi | Nhiet | Toc do h %
dau do, t°C |KK o m/s
Két dong 2 pha
- Cham 4 -8 -18 0,1 +0,2 40 2,58
- Tang cuong 4 -8 -23 0,5+0,8 26 2.35
- Nhanh 4 -8 -35 3 +4 16 2,20
Két dong | pha
- Cham 37 -8 -23 0,1 <02 36 1,82
- Tang cuong 37 -8 -30 0.5 + 0,8 24 1,60
- Nhanh 37 -8 -33 I+2 20 1,20

4.9. Cac ché d6 bao quan lanh va bao quan dong
MOoi loai thuc phim can ¢6 mot che dd bao quan khdc nhau. Cic bang 7-4

d€n 7-5 gidi thiéu cic che do nhi¢t o, d6 dm va thdi han bao quan ctia cic loai
san phdm khédc nhau.

4.10. Day chuyén lanh

Day chuyén lanh 1a day chuyén xiy ly va bdo quén lanh tix khi ché bién, sin
Xudt dén khi tiéu thu, Hinh 7-11 mo ta day chuyén lanh dong tir lac két dong
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dén khi tiéu ding khong duge bao quin & cling ché do nhiét do gidng nhau.
Sau khi két dong san phim dugc déng g6i va bao quan & kho lanh ché bign
nhiét do tir -249C dén -30°C ngay & trong x{ nghi¢p ché bién thuc phdm. Sau
dd ching dugc dua dén kho lanh bao quédn bang xc lanh dong. Tir kho lanh bao
quan chiing lai dugce xe lanh dua dén cic kho lanh phan phai 61 tr day duoc
dua d¢n siéu thi, cdc nha hang, qudy hang d€ ban buon, ban [¢. Khi ngudi tiéu
ding mua vé, sin phdm lai dugc bao quan trong ti lanh hogc th dong clia gia
dinh trude khi mang ra sir dung.

Ko fznb bog 5;;;@?7

Kb lgrky ché bidn

A Y R R T

Hég k81 ding

At lanh ding

LIS

Khe ignh 9hén phs: o . . o
[ ) Ae lanhding Hombap  Qudy ban 7' /3nk
Kelard déng R IT -igeC guan dong — A3ng  gia dinp
= -fr2gcg NEL raarsy

sl

Hinh 7-11. S0 do day chuyén lanh dong 1 hiic két dong dén khi tiéu ding

Bdng 7- 4. Ché'dé bdo qudn rau qud t1oi (Theo tiéu chudn Lién X6 cii)

sinphim | NMELAO | Dodm | Chedo | Thoigion |
C tuong doi % thong gié bao quan
Budi 0+35 85 md& I + 2 thing
Cam 05+2 g5 ma 1 + 2 thing
Chanh 1+2 85 mo 1 + 2 thing
Chuéi chin 14+ 16 85 md 5 + 10 théng
Bwo’i xanh 11,5+ 13,5 g5 md& 3+10 tuz"ing

205



Dita chin 4+7 85 mdJ 3 + 4 tuan
Dita xanh 10 85 mo 4 + 6 thing
Pao 0+1 85 + 90 mé 5 + 6 thing
Tao 0+3 90 +95 maé 3 = 10 thang
Ca chua chin 2+25 75+ 80 md 1 thing
Ca rot 0+1 90 + 95 mao vai thdng
Ca chua xanh 4 &0 + 90 mo 10 + 14 ngay
Duoi chudt 0+4 85 ma val thang
Pau kho 5+7 70 + 75 Poéng /md 9 = 12 thing
| Dau tuoi 2 90 mé 3 =4 tudn
Hanh 0+ 75 mé& | + 2 tudn
Khoai tay + 85 + 90 mao 5 + 6 thing
Nam tuoi 01 90 md [ + 2 tudn
Rau mudng 5+10 80 + 90 mo 3+ 5tuan
Cai xalat 3 90 mo 3 thang
Su hao 0+0,5 90 ma 2 + 6 thdng
Bép cai, xip lo 0+1 90 ma 4 tuan

Su su 5 90 maé 4 tuan

Bdng 7- 5: Ché'd¢ bdo qudn thic phdm (Theo tiéu chudn Lién Xo ci)

) o Nhiét do bo M | Che do | Thoi gian
San pham . twong doi| . N R
0C 7 thong gié| bao quan
Thit bd, huou nai, ciru -0,5+0,5] 82+85 dong | 10 +15ngay
Thit bd gdy 0+0,5 80 + 85 dong |10 + 15ngay
Ga, vit, ngan, ngbng mé sin | -1+0,5 | 85+ 90 déng |10 + 15ngay
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Thit lon twoi uép lanh 0+4 80 + 85 déng 10 + 12ngay
Thit lon tuoi up dong | -18 = -23 | 82+ 85 | dong | 12 +18ngay
Thit hop 0+2 75 + 80 dong 12 + 18ngay
Ca troi udp dd -1 100 déng 6 + 12ngay
Ca kho 2+4 50 déng 6 + 12 ngay
C4 thu mudi, say 2+4 75 + 80 ma 12 thing
Luon séng 2+3 85 + 100 mo vai thiang
Oc sdng 2+3 85 + 100 mé& vai thing
S6 huyét -1+1 85+ 100 mo 15 + 30 ngay
Tom song 2+3 85+ 100 mé& vai ngay
Tom ndu chin 2+3 &5 + 100 mo vai ngay
Bo mudi ngin ngay 12+15 | 75+ 80 m& 38 tudn
Bo muéi lau ngay -1+4 75 + B0 mo 2 tudn
Bo muoi dai ngay -18 75 + 80 ma 36 tuan
Pho mat cting 1,5+4 70 mad 4 + 12 thing
Pho mat nhio 7+ 15 80 + 85 ma it ngay
Sira bot déng hop 5 75 + 80 déng 3 + 6 thang
Sita déic ¢6 dudmg 0+10 | 75+80 | doéng 6 thing |
Sita tuoi 0+2 75 + 80 déng 2 ngay
Stta tuoi tiét tring 0,5 75 = 80 déng ! tuin

Cdc khéu van chuyén, béc x€p cdn thyc hién nhanh chéng tranh lam tiang
nhiét d6 san phdm. Cdc xe lanh sir dung cho van chuyén céc hing két dong it
nhat dat -18°C. Nhiét d¢ -18°C dén -20°C 14 nhiét d6 du thdp dé€ bao quan thuc
phim tir 6 + 12 thing nhung trong khi van chuyén, bdc xép hang nhiét do cé
hé tang lén va chat lugng san phdm c6 thé gidm vi chat luong san phdm khong
chi phu thudc vao chét luong nguyeén lidu ban dau, phurong phdp xir Iy lanh va
lanh dong ma con phu thuédc rat nhiéu vao do bio qudn va diéu kién bdo quan.
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HI. UNG DUNG TRONG CONG NGHIEP RUQU BIA
1. San xuat bia

Bia la loai nuéc gidi khat duge va chudng trén toan the glcn 3 nudc ta hién
nay, viéc san xudt bia dang phat tridn mot cich manh mé ca & trung uong va
cdc dia phuong dé ddp ing nhu cdu ngay cang cao clia thi trudng vé chat lugng
va sO lugng.

So d6 cong nghé san xudt bia gidi thiéu trén hinh 7-12. Cong thitc ché bién
bia 1a: bia = malt dai mach + hoa hupléng + nudc. Nhung do malt phai nhap
vGi gid cao nén bia dia phuong ding gao té dé tron, thay the mot phan malt.
Céc chat don dé c6 thé len tdi 40%. Bia tat nhién ¢6 phidm chat kém hon va
nhiéu nude trén thé gidi ¢6 quy ché cdm ding cdc chét don.

Céc cong doan xir If trong day chuyén cong nghé san xudt bia gém cac
khau lam lanh nhanh nuéc nha tir 80°C xuéng 7 + 8°C, lén men chinh & nhiét
d6 7 + 89C hodc cao hon tuy theo cong nghé lén men, lén men phu & 2°C,
ngoai ra la ciac khau nuéi cdy men giong va bao quan bia thanh pham.

Phuong phdp xu ly lanh trong cdc céng doan:

1.1. Lam lanh nhanh

Lam lanh nhanh nudc nha tir nhiét do cao khoang 80°C ngay sau khi ndu hoa
va loc hoa xudng 7 + 8°C la mét khau rét quan trong. Toc do tam lanh yéu cau
la 30 + 45 phit. Néu lam lanh khong nhanh, dac biét trong khoang nhiét do 50
xudng 20°C, s& tao diéu kién rat thuan lgi cho sir phat trién clia cic nhém vi sinh
vat ¢6 hai doi vdi viée 1én men bia lam giam chat lugng va pham chat ca bia.

C6 nhiéu phuong phdp lam lanh nhanh. Tuy nhién céng ngh¢ lam lanh
nhanh thudng gén lién v6i quy trinh lfmg can nén thong thtrdng chon phuong
phap lanh nhanh trong thung ong xodn ¢6 hai vo theo ting vo. Thiing lanh
nhanh c6 than try ddy c6n, haj vo va ong xoan. Nudc nha duge cho vao thing.
Nudc [am mat di vao khoang giita hai v4 1am lanh so bo tir 80°C xudng 45°C
sau d6 thdo nude va cho nudc mudi lanh -109C vio 6ng xodn d€ 1am lanh
nhanh xuéng 7 + 89C.

Ngoai ra con cé cic phuong ph&p lanh nhanh khdc nhu: Lam lanh nhanh
nude nha khi bom nudc nha qua 6ng xoan ruér ga; Sir dung thiét bi trao ddi
nhié¢t 6ng 1ong dng, nudc nha di trong 6ng va nudce lanh di ngoai ong. Phuong
phap hi¢n dai nhat 1a lam lanh nhanh béng cac thiét bi trao ddi nhiét kiéu t4m,
tuy nhién loai ndy con it duge s dung & nudc ta vi dit (ién va chua ché tao
dugc & trong nuéce. Hinh 7-13 gidi thiéu thiét bi 1am lanh nhanh kiéu tim cia
hing BASELINE
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Hinh 7-12. S0 d6 céng nghé sdn xudt bia*
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Hinh 7-13. Thiét bi lam lanh nhanh kiéu tdm

Khi tinh todn niang suat lanh cho cong doan lam lanh nhanh can chi ¥ t6i
dac tinh 1am lanh theo mé. Vi vay bé nudc lanh hodc nude lanh du trit phai da
16n dé da lanh trong 4h mdy lanh lam viéc, phuc vu cho lam lanh nhanh mdt
mé trong vong 30 dén 45 phit. Tai lanh yéu cau cd 4200kJ/10001it.K hodc
4,2kJ/1it.K.

1.2. Lén men

Céc phuong phap 1én men khd da dang. Phuong phap c6 dién van duoc dp
dung & mot s6 dia phuong 12 Ién men chinh tir 7 dé€n 8 ngay & nhiét do 7 + 8°C,
sau dé chuyén sang lén men phu tir 14 dén 15 ngay & nhiét do 2°C. Theo
phuong phdp nay phai bd tri hai phong lanh riéng biét: phong Ién men chinh
va phong 1én men phu véi nhiét do phit hop.

Trong qud trinh 1én men dudng chuyén déi ra rugu va khi CO,, dong thai
toa ra luong nhiét 1én men. Nhiét lén men c6 thé dugc thai ra ngoai qua dan
lanh khong khi hodc qua dan 6ng xodn b tri trong bé lén men hodc céc do
tang c6 nudc lanh. Sau khi 1én men chinh xong phai chuyén bia sang phong
l1én men phu.

Hién nay nhi¢u co s& san xudt bia st dung phuong phédp Ién men hién dai
trong cdc tang tu hanh. Theo phuong phap nay sau khi dich dugc lam lanh
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xuong 109C va cdy ndm men, dich duge dua vao tang. Qud trinh 1én men duge
tién hanh nhu sau: Hai ngay dfu toan khéi dich duge gitt & 149C, tir ngay thi
3 dén ngay thit 5 phan trén ciia tang giit & 13 + 149C nhung phan dudi ha xudng
10 + 120C. Kiém tra khi thdy qué trinh lén men chinh két thidc thi ha nhiét do
phan ddy xudng 2°C d€ 2 ngay dé ndim men lang xudng ddy, sau d6 ha nhiét
dé toan khéi dich xuéng 0 + 29C dé€ thyc hién qud trinh Ién men phu trong
khoang 5 + 7 ngay. Két thic giai doan 1én men phu tdch can men bao quan &
nhiét d6 0 + 1°C vi nap bd sung CO, & 4p sudt 4 + 5 at, nhiét dé 0°C trong
vong | ngay. Cong nghé san xudt bia hién dai ¢6 wu di¢m 14 thoi gian [én men
¢6 thé giam mot nira v vén dau tu giam 30%.

1.3. Cac phong khic ¢6 nhu cau lanh

Ngoai lanh nhanh va [én men, mt s6 phong khdc trong quy trinh san xuit
bia cling ¢6 nhu cdu vé lanh. Bang 7-6 gidi thiéu nhu cdu lanh cia cac phong
theo dién tich nén.

Bdng 7-6. Nhu cdu lanh cia cdc loal phong

Tén phong Nhiét ¢ phong, °C| Nhu cau lanh kJ/m?
Phong bao quan hoa Hupléng -2 4200
Phong 1&én men 2dén 6 5000
Phong bao quan 0 dén 2 5000
Phong loc bia 2 6300
Phong chiét va xép 5 5000
Phong bao quan da -5 6700

2. San xuat rugu vang

Nudc nho sau khi ép s&€ duoc cdy men va dua vio cdc tang 1én men. Saun 2
dén 4 ngay qud trinh lén men bit ddu va nhiét do ting 1én do nhiét toa ra trong
qud trinh lén men. D&i véi rugu nho trdng nhiét do khong duge ting trén
+200C va d6i v6i rugu nho d6 khong duge qua 300C, néu khong céc t€ bao nam
men $&€ bi phd hity. Trong nhiéu trudng hgp, truée khi lén men, nuéc nho dugc
lam mat dé 1am cham lai qua trinh 1én men. Nhiéu khi viéc 1am cham qu4 trinh
Ién men d6 ciing du giir cho nhiét d6 khoi tang vugt mitc quy dinh.

Qua trinh 1¢n men kéo dai tir 3 dén 4 tudn. Nhu cau lanh theo Plank khoang
6300 dén 115000kJ/10001. Trong thoi gian bao quan trong hdm rugu, qué trinh
lén men yéu van con ti€p tuc.
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Lam lanh cdc thiing lén men ¢6 thé 4p dung nhidu phuong phdp nhu &ng
xo4n lanh, thing hai vd hoic tuéi nudc lanh ngoai vé. Ciling c6 thé sit dung
thi€t bj trao d8i nhiét kiéu t4m hoic cho chay qua &ng xoan nim trong bé nudc
lanh, nhung nhitng phuong phdp sau dé bi tic 6ng.

TruSe khi déng chai, rugu nho duge 1am lanh dén -30C bang dan bay hoi
trye ti€p ¢6 b6 trf co cdu cao d4. V6i dan bay hoi kiéu nay c6 thé 1am lanh ruou
dén di€m dong didc véi céc 16p dd mong. Chinh cic 16p d4 mdng nay tao diéu
kién cho hat nho ling xuéng d4y.

‘Khi san xudt reou vang ga va sam banh ngudi ta st dung phuong phap
déng bang niit lie. Cdc chai sam banh sau khi 1én men chinh xong, khi men
lang xudng cd chai trong tu the lat ngugc, ching duge nhiing vao bé nudc mudi
¢ -200C dén -259C. Khi d6 men sé& déng bang citng vdi niit He. Ngudi ta vit bd
nit cing v6i can men. Sau dé ddéng chai bing nit lie méi vi bio quan lanh
trong vong 3 dén 6 thing nita.

Dé thuc hién phuong phdp dong bang niit lie cin c6 mot thiét bi lanh
chuyén ding, mot bé nuéc mudi véi thiét bi van chuyén chai & tu the dung
ngugc, nhing 6 chai va nit lie vio bé nude lanh va kéo tir tir di qua bé. Ngoai
cdc thiét bi lanh trén, xudng san xuat sam banh con cdn ¢é mday lam lanh nuéc
mudi d¢ 1am lanh cho cdc tang hai vé va 1am lanh phong bao quan.

IV. SAY THANG HOA

Say thang hoa 12 phuong phip bao quan cdc san pham dé hu héng, c6 gia
tri cao. Phuong phdp nay két hop giita phuong phap bdo quan déng va phuong
phip bao quin bang cdch say kho. Phirong phép say kho thong thudng 13 rit
nuéc ra khoi san phdm & nhigt d6 thuding va c6 thé bao quan & nhiat do trong
phong. Nhuoc di€m ciia n6 1a chat lvong giam va mau sic kém. Phuong phdp
bdo quan déng dam bao chat lwong vi mau sic thuc phdm nhung phai lién tuc
bao quan & nhiét do thdp -18 dén -200C, néu bao quan dai ngay s& khd ton
kém. Phuong phép siy thang hoa két hop duge wu diém cia ci hai phuong
phip: dam bdo chat lugng va mau sic, mili vi nhv ban ddu va c6 thé bio quan
& nhiét d6 trong phong.

1. Nguyén ly lam viéc

Dau tién vat li¢u cdn sdy thang hoa duoc két dong nhanh xuéng -15 dén -
20°C sau dé dugc riit 98% nudc ra khoi san phdm bing cdch thing hoa hoi
nuée tryc tiep tir cdc tinh thé d4 qua hit chan khong cao. Hoi nude thang hoa
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khoi sdn phdm dugc cho ngung tu vao mot dan ngung c6 nhiét do6 tir -40 dén
609C dudi dang bang tuyét.

Do dugc két dong nén sau khi sdy thang hoa, sin phdm giir nguyén dugc
céu tric ban ddu va sau nay khi cho hit nu6e tr& lai, san phdm 14y lai duge
toan bg cac tinh chét ban dau ca vé hinh dang, kich thude, chat luong, mau sic
va mitl vi.

Trong khi sdy thang hoa lién tuc phai cép cho san phdm lugng nhiét thang
hoa, tuy nhién, & nhiét d¢ thdp vin cén trénh sin phdm bi chdy nudc. Nhiét
thing hoa clia nudc d4 dat khodng 2930 kJ/kg. Gid tri d6 kha 16n nén ludn luon
c6 nguy co nhiét 46 san phdm tang cao trong qud trinh sdy thing hoa. Viéc gia
nhiét cho san phdm c6 thé dugc thye hién bing nhiéu cich khdc nhau. Vi du
truyén ngay cho tdm kim loai dat san pham, bing cich chién tia héng ngoai
hodc s6ng cao tan. Qui trinh sdy gém hai giai doan: thing hoa vi sdy bé sung.
Sau khi sdy thing hoa van con lai chimg 10% nudc trong san pham. Nudc nay
khong ddng bang dugc mac dii d4 ha nhiét do xudng t6i -200C. Lugng nudce
nay s& dugc sdy kho bé sung dé gidm ham lugng xudng cdn 2%. Tuy thudc vio
loai san phdm c6 nhay cdm v6i nhiét do hay khong ma nhiét do sdy ¢ thé nang
ten 30 dén 60°C.

Nguyén 1y cdu tao clta mot thiét bi sdy thang hoa duoc biéu dién trén hinh
7-14. Toan b6 hé théng luén duge gir & 4p sudt chan khong khoang 1,3 mbar
sudt trong qud trinh sdy thang hoa. Ap suat nay chinh 1a 4p suat riéng phan hoi
nudc cha san phdm sdy thang hoa. Néu h¢ théng ¢6 khong khi ro lot thi téc do
thang hoa giam dang ké va ning sudt cla hé théng gidm rat nhanh.

&

Hinh 7.14. Nguyén Iy cdu tgo ciia thiét bi sdy thang hoa
1. Phong sdy chan khéng; 2. Cdc tdm dot; 3. Thuc phdm két déng; 4. Bo ngung hoi nuore;
5. Cdc ong lanh cia bo ngung hoi nusc béng dan bay hoi ciia mdy lanh ; 6. Bom chén
khéng; 7. May lanh.
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2. Céc dic diém cia san pham say thing hoa

Do dugc két dong nén san phdm sdy thing hoa giir dugc thé tich hinh ding
cta san pham. Sur thang hoa c4c tinh thé nuéc dé lai cc 16 li ti trong sn pham.
Do do6 khi sdy xong san phdm giéng nhu mot miéng bot bién rat hdo nudc vi
tat nhién khong thé dé tié€p xic véi khong khi vi né s& hit 4m cia khong khi
va bi 0xi hod va s& mat mui.

Céc sdn phim s&y thang hoa dugc bio quan trong céc bao bi chéng 4m va
chong dnh sang. Ching duge bao quan rir 1,5 - 2 nam, & ving nhié¢t d6i khoang
1 nam ¢ di€u kién nhiétr do binh thudng. Do khéi lwgng bé nén rat thuén tién
cho viéc chuyén chd va bao quan.

Nhuoc diém co ban Ia gid thanh sdy thang hoa cao, vi gid thanh thiét bi 16n
va nang lugng ticu ton nhiéu. Ngoai ra thai gian sdy kéo dai. Riéng qud trinh
sdy thang hoa doi v6i thit kéo dai méi mé sdy tir 6 dén 11h, ngay ca cic loai
san pham c6 kich thu6c nho nhu dé va dau ciing phai 2 - 3h. Ngoai ra con thdi
gian chudn bi, thoi gian két dong. Bing phurong phép say tdng soi, c6 thé gidm
dugc thoi gian siy xudng, tang duge tdc do sy lén.

3. Pham vi img dung

Do gid thanh cao nén thuding chi dng dung cho cdc san phim cé gid tri cao,
can khoi lugng nhé va phuong phap bio quan don gian, vi du cdc loat thuc
pham cho du hanh vi try, thuc phdm khé phue vu an ninh va qudc phong. Dau
tién, sdy thang hoa chi sir dung cho cdc san pham duge va y t€, vi du huyét
thanh, mdu... Ngay nay, sdy thiang hoa dugc ap dung rong rai ca trong cac san
phdm thuong mai nhu bot ca phé, bot sita va mot s6 chat 1ong chiét xust ciling
nhy d€ bdo quan mét s§ thue phidm cao cdp nhu thit gia cdm, pho mat tring,
tom, ndm, cdc loai rau cao cip...

Trong khoa hoc, sdy thing hoa dugc sit dung trong cdc Vién nghién ciiu
khac nhau nhu Vi¢n giai phiu, Vién vi khudn hgc, Vién thue vat hoc, hod hoc,
vé sinh hoc, bénh 1y hoc ciing nhv trong cdc phong thi nghiém bénh vién.

4. Cau tao cua thiét bj say thing hoa

Hinh 7-15 mo6 td so d6 thiét bi mot mdy sdy thang hoa.

Phong sdy thang hoa 1 ding d€ chifa cic sén phdm céan sdy. Phong duoc
bo trf cdc gid d€ san phdm 2 c6 thé sudi néng hodc 1am lanh. Lam lanh dé gity
cho nhigt d6 sin pham khéi ting qud cao va sudi néng dé cdp cho san pham
lugng nhiét thing hoa cin thiét. Néu nhu sin phdm dugc két dong & trong

214



phong sdy thi nhi¢t do thap nhat cia cdc tdm dit san phdm dugc x4c dinh theo
nhu cdu ca sdn phdm. Céc san phdm duge xép trong cdc khay, dé trong chai
hoac trong 6ng tiém... r6i dat vao gid d€ san phdm. DE hei nuée ¢6 dudng thodt
ra dé dang can phai d€ khodng cach vai cm gifia cic gid. Nhu vay chiéu cao
chét sén phdm nhd hon khoang céch hai gid d& it nhat 1a mot vai cm. Va nhu
vay ta ciing dé dang xdc dinh duge khéi lugng sdy mdi mé ciia thiét bi sdy
thang hoa.

‘8 @F}l‘tu: ey .

Hinh 7.15. So do mor thiét bi sdy thang hoa (hing Leybold Heracus)

{. Phong sdy; 2. Cde tam ddt sdn pham; 3. Dan ngung hoi nuic; 4. Bom chdn khong;
5. Dan lam lanh chdt tdi lanh; 6. B§ sudi chat tdi lanh; 7. Bowm tudn hoan chdt 16i lanh;

8. May lanh mét cdp; 9. Mdy lanh hai cép; 10. Phin sdy loc; 11. Van chén; 12. Bo diéu
chinh nhiét dg chdt tdi lanh; 13. Dung cu do d¢ chan khéng: 14. Bo diéu chinh dp sudt

sdy; 15. B6 ghi diém sdu méu.

Thé tich hoi nudc thang hoa ra khéi sén phdm 13 rédt 16n bdi vi dp suat rat
nhd. Viée sit dung mét bom chan khong dé bom hoi nuéc ra hau nhu khong
thé€ thyc hi¢n dvoc trir mot vai truong hop nang sudt sdy rat nho. Thuong ngudi
ta st dung phuong phdp 13 tao mot bé mit lanh hon rat nhiéu dé hoi nude
ngung dong va déng bang bim vao d6. Bé mat lanh ndy ¢6 nhiém vu thai lugng
nhi€t thang hoa 2930 kJ/kg. Cong suét clia dan ngung hoi nudc 3 cia thiét bi
chinh la cong sudt thu nuéc dd ngung bim vio dan va dugc col la cong sudt
sdy thang hoa clia thi€t bj. Nhiét d¢ thdp nhét chia dan ngung hoi nudc quyét
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dinh 4p suédt hoi nudc rieng phan clia san phdm, va chinh la ap sudt trong
phong s&y va thuy phén con lai trong sin phim.

Nhu vay ta thay rang may lanh quyét dinh co ban cho tinh chét va ning
sudt cia mot thi€t bi sdy thing hoa, Trong cdc thiét bi sdy thdng hoa trong
phong thi nghi¢m, tdm ngung tu hoi nudc duge 1am lanh bing nito léng hoac
bang axit cacbonic H,CO5. Trong cong nghiép thuong ngudi ta sir dung may
lanh nén hai 8; 9. Dan ngung hoi nuée duge gitr nhiét 46 dn dinh khi thai rthiét
thang hoa va giit lanh cho phong sdy. Tuy theo nhiét do thist k& ma nguoi ta
c6 thé sir dung may lanh mdt cdp dén -45°C hoac hai cép dén -75°C. Nang sudt
lanh yéu cdu chinh 12 ning suit lanh 16n nhat can thidt dé ngung tu toan bo hoi
thang hoa thodt ra véi tdc do I6n nhat. Vi nang suét lanh clia mdy lanh nén hoi
giam nhanh khi nhiét do bay hoi giam nén ngudi ta thudng st dung may lanh
hép thu mot cap rat kinh t€ véi nhiét do bay hoi dén -60°C, gia nhiét bang dau
ndng, nang sudt lanh dén 2000k W.

‘Theo két qua tha nghiém, chi khi dp suit lrong phong say dat t6i dudi 1
N/m? thi cdc phéan tlr khéng khi mdi khong cin tr& dong cdc phan tr nudc
chuyén déng tir phia sin phdm sang bé mat dan ngung tu hoi nuée. Bai vay cic
thi€t bi sdy thang hoa bao gid cling duoc trang bi m¢t bom chan khong cao 4.
NEiém vy chinh clia né 1a loai trir hét cdc phan t khong khi ¢6 thé con sot lai
ngan can su chuyén dong ctia cic phan ti hoi nudc di tir san phdm sang dan
ngung hoi nudc.
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Chuong 8

" LAP DAT HE THONG LANH

L. CONG TAC CHUAN BI VA CAC YEU CAU CHUNG

1. Cdng tac chuin bj

Cong viéc 1dp rap chi c6 thé dugc tién hanh sau khi da nghiém thu nha
xudng. Tiép theo phi ti€n hanh xem xét toan bo khéi lugng coéng viéc lip rap
va thdi gian phai hoan thanh. Kh6i lugng cong viéc chudn bi lap rdp gém:

- Kiém tra bé mdy 1ap dat mdy, t8 hop mdy, thiét bi, cdc kénh dat 6ng, dung
cu neo va kep 6ng, céc gid d& ong v.v...

- Kiém tra dién, nude, kho bii, khi nén, ga va cdc vat tr can thiét khéc.

- Téng hop, nghién ciu cc tai liéu k§ thuat nhu Iy lich mdy, thuyét minh
ky thudt, huéng dan 1ap rdp van hanh may nén, bom, cdc thiét bi va ban v& thi
cong, 1ap rép thiét bi.

- Ki€ém tra chat lugng va sy déng bo ctia mdy va thist bi.

- Lap k€ hoach thi cong. Cu thé phai tien hanh lap cc biéu dé k& hoach thi
cOng sau: '

* Biu d6 thi€t k& hoach lip rap, trong d6 néu rd trinh ty, khéi lugng, thoi
han, chét lugng va phuong phép thi cong l4p dat.

* Nhitng chi dan can thi€t vé nhing dic diém mat bing, phong mdy, so d6
dudng ban vé& thi cong, dién tich 1ap dat, tinh trang vat tu thiét bi v.v...

 Céc bién phdp k¥ thuat an toan, néi quy an toan lao dong, céc tai liu
hudng dén an toan, phong doc hai, chéng chdy né.

2. Yéu céu chung déi véi phong dit may va céng viéc lp may

2.1. Phong may
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- Phong mdy nén b6 tri & tang tret.

B¢ mdy va t6 hop mdy khong duge gén lidn véi méng, tudng va cic két cau
xdy dyng cia nha xudng. Khoang cdch gifra cic 16 hop may phai dam bao 16n
hon 1m, gita t5 hop mdy va tudng khong nhd hon 0,8m.

- Phong mdy phdi ¢4 hai cita riéng biét céch xa nhau trong dé it nhat mot
ctra phai dugc théng tryc tép ra bén ngoai nha. Canh cira phong may ma& vé
phia ngoai. ’

- Phong mdy va thiét bi phai c6 he thong thong gid binh thudng vi thong
gi6 sy co: He théng hit gié dam bio thay dé1 khong khi hai l4n mot gid, hé
théng thai gié phai dam bao thay d6i khong khi ba Idn mot gig. Hé thdng théng
g16 khi ¢6 su ¢6 phai dam bao luu lugng khong khi thay déi bay 1an mot gid.

- Phong may va thiét bi phai duoc trang bt nhitng phuong tién phong chéng
chdy, ng, vé sinh an toan dién, v.v...

2.2. Lap dat may nén

- Mdy nén phai dugc dit trong phdng 6 thé tich dii 16n, khong dm va
thong thoang. Khong dit may gan cac nguon nhiét nhu cdc thiét bi say, sudi,
cdc mdy tod nhiét nhu mdy bién thé v.v..

- T6 hop mdy nén - dan ngung im mat bang khong khi phai dam bao dat
cach tuong it nhat tix 10 dén 30cm.

- Cac mdy nhd ¢4 thé dugce dat trén cde gidm chan biang cao su, nhung cic
may I6n phai dat trén bé xi ming ¢ bo phén gidm chadn dong.

- T6 hop mdy phai dudc dat cao hon nén nha dé chéng 4m, dé veé sinh.

IL LAP PAT HE THONG LANH AMONIAC

1. L&p rap hé thdng may lanh

Trinh tu lap rdp mdy lanh amoniic bao gom cdc cong doan sau:

- Léap dat t6 hop trén bé méy.

- N6i cdc 6ng dan hoi va Iéng tir mdy tSi thi€t bi ngung ty, bay hoi.
- Lip dp k€, van an toan, cic dudmg 6ng nudc va éng nudc mudi.

- Lap rdp dién: Cic thiét bi dién, bang diéu khién, mach cung cédp, mach
di€u khién, bao vé ty dong v.v..

- Thir d6 bén va d¢ kin dudng moi chat lanh,
Hiit chan khong, nap ga, chay thi.
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2. Lap rap thiét bi clia hé thong lanh

2.1. Thiét bi ngung tu

2.1.1. Binh ngung ong chitm ndm ngang

- Binh ngung ty ¢6 thé duge dat rén bé bé tong hay trén cdc két cdu kim
loai, ciing c6 khi duge dat ngay trén binh chita long.

- Khoang tréng ¢ hai dau binh ngung ph#i dam bdo khoang cich dé khi
bao dudng cé thé co rira va hit duge cic dng ra dé thay thé. Khoang cich nay
khong qua nho, thudng ¢& 2m cho mot dau binh ngung.

- Binh ngung dugc dat ndm ngang va dugc kiém tra khi lap rdp bing nivd
véi do nghiéng khoéng qui 0,5mm/Im chiéu dai, nhung phii nghiéng vé phia
binh chita dau.

- Pudng kinh 6ng din léng khong nho hon ¢& S0mm doi véi binh ngung
6 bé mat truyén nhiét d&€n 200m?2 va khong nhd hon 70mm véi binh ngung ¢é
bé mit truyén nhiét tit 200 dén 450m?.

_ Phai ¢6 dudng x4 khong khi tir binh ngung 161 binh chita long.

2.1.2. Thiét bi ong chum ditng va thiét bi ngung tu bay hoi

_ Csc thiét bi ndy cdn duge dit cho thodng gi6 ngoai trol hay trong phong
canh phong may. Khi dat trong nhi phai ddm bao thong thoing t6t bang cac
cita ra vio, cla sd troi, cita chdp.

- Mang nudc & day thi€t bi phai 6 16p chéng thdm xudng nén va xung
quanh (bing bitum hay gidy dau). Pam bao khoang trong & ddy thi€t bi c6
chiéu cao khong nhd hon 600mm dé€ tién kiém tra, slra chita.

- D6 d6c clia ddy thiét bi khong nho hon 2%, nghiéng vé phia bé chita nudc.

2.2. Thiét bi bay hoi va bé nude mudi.

Thiét bi bay hoi vi bé nudc mudi lam viéc & nhiét do thap nén sau khi lap
phai dugc boc cdch nhiét va duge dat trén bé qua mot 16p vat lieu gb day
150mm d6i v6i binh bay hoi 6ng chum va 300 dén 500mm ddi v6i bé mudi.

Truée khi boc cdch nhiét phai thix kin bé biang nudc. Pé& cich nhi¢t khong
bi 4m, be thiét bj phai cao hon san 100 dén 150mm va c6 nén bé mdi canh rong
hon bé 100mm. :

Cic gid tya dan ong bay hai dat trong bé phai & vi trf tring v6i cdc tdm gd
43 nam & phia dudi be.

Nip bé c6 thé 12 nhitng thanh gd ghép lai hoac cac thanh gd dat thwa, giita
dién ddy bing chat cach nhiét.
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2.3. Bo lanh khong khi va dan 6ng 1am lanh

C4c bo lanh khong khi thudng duge treo & gan trdn phong lanh. Chd y dat
thi¢t bi ndm ngang, kiém tra bing nivo va ddm bao hé thdng mdng va cdc 6ng
dan nudc phd bang thai nude ra ngoai nhanh chéng.

Dan lanh khong khi ¢6 thé duge treo vao tudng hay trén tran. Khoang cach
giita tudng va thi€t bi phai ddm bao tir 100 dén 200mm, khoang ciach dén san
khong nho hon 250mm.

2.4, Cac thiét bi phu trg

2.4.1. Binh chita ha dp

Binh chita ha 4p duoc lip & d6 cao hon bom tuin hoan it nhét 1,5m dé€ tao
4p luc hit cdn thiét cia bom (trdnh tao hoi dau hat). DS nghieéng cho phép
0,5mm/1m chiéu dai va dugc kiém tra bang niveo.

2.4.2. Binh tdich long

Binh tdch 16ng ciing 1am viéc & nhiét d¢ thap nén duoc cdch nhi¢t va dugce
dit trong phong mdy hay & kho lanh, & vi trf cao hon va céc dan bay hai.
Khoang céch giita cdc binh cling nhu céc 6ng dan di boc cich nhiét 16i tudng
phai dam bao khong nhé hon 250mm.

2.4.3. Tram tiét luu

Tram tiét liu duge dat trong phong mdy, & noi tién sir dung nhat. 6ng g6p
phan phéi duge 14p doc theo tudng va dam bao khodng cach 161 tudng khong
nh& hon 0,5m.

2.44. Binh tdich ddu

Céc binh tich ddu kiéu uét duoc lip dat sao cho mitc 16ng trong binh thap
hon ddu ong 16ng ra tir binh chira 16ng hay binh ngung tu tir 200 dén 250mm
dé tranh bi thi€u 1dng va 1am viéc theo ché do “ kho™ din dén giam hiéu qua
tich dau.

2.5, Puong dng

2.5.1. Vit liéu

Ong din NH, c6 thé 1am viéc dén nhiét do - 45°C nén duge ché tao ti
nhitng 6ng thép can néng lién hay thép lién CT20 (thép 20). Khi nhiét 46 thap
hon ngudi ta hay dung 6ng thép lién bang mangan.

2.5.2. Puong kinh da tiéu chudn hod

Pudng kinh mot s6 éng thép dung trong thi€t bi lanh bao goém:
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10x2;14x3:18x 3;25x3;32x 3,5;34x4,45; 35 4,57, 76 x 4; 89
X4;108x4:133 x 4;159x 4,5; 219 x 7,325x9:377 x 9; 426 x10; 480 x12;
530 x 14.

2.5.3. Chudn bi 6ng

- Udn éng: 6ng ddn NH; ciing ¢6 thé duge udn bang tay hay diing 1o xo
udn ong dsi véi nhitng 6ng duong kinh nhé. Véi nhitng 6ng dudng kinh 16n
hon 18mm thi c6 thé ding phuong phdp nhoi cdt kho, sach ri usn va sau dg
théi, rira nhiéu 14n bang khong khi va xing.

- Han éng: Chi c4c thg han ap lyc ¢6 bing thg chuyen nghiép mdéi dugc
han cdc 6ng cho he théng lanh.

- N6t 6ng: Cdc méi noi bing han phai duge thir kin, thit bén va théi sach
theo quy dinh.

Khi n6i bing mat bich (cic ong dudmg kinh 16n hon 14mm) phai ¢6 cdc
tdm dém bing cao su amidng day 1 dén 2mm va duoc tdm diu. & céc duong
ong nuéc va nudc mudi thi ding céc tdm dém béng cao su.

Phai b6 trf cic chd nsi ong & nhimg ché tién sira chita,

2.5.4. Cdch nhiét duong ong

Sau khi thit bén va thir kin cic ong dan méi chat nhiét do thdp va 6ng dan
nuée mudi phai duge boc cich nhiét vdi chiéu day phu thudc vao nhiét do maj
chat lanh. (Bing 8-1)

Bdng 8-1: Cdch nhiét hé thong lanh amonide; Vdt liéu Polystyrol

.

Chiéun day nhiét phuy thudc nhiét 46, mm
Thiét bj
- 400C | -330C + - 280C [-150C -+ _100C
Binh bay hoi 250 250 200 + 150
B0 lanh khong khi, cdc thiat bi phu 200 100 150
Ong din dudng kinh > 200mm 200 200 + 100 150
Ong din dudmg kinh 50 = 200 150 150 + 100 100
Ong dan dudng kinh < 50mm 100 100 + 50 50
2.5.5. Son ong

Sau khi boc cdch nhiét (néu cin) ong dan amoniic duge son theo mau quy
dinh: (Bing 8-2)
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Bang 8-2: Bdng quy dinh mau son éng ddin

6ng hit (ap sudt thap) mau Xanh

Ong hiit (hoi cao 4p ) mau do

6ng dan long mauy vang

6ng nudc mu()'i_ . mau xam

6ng nude lam mat mau xanh 13 cay

2.6. Lap dat dubng 6ng huéng chuyén dong chat 1ong

2.6.1. Puong éng hit

- Nguyén tdc lap dar: Cac dudng ng hit duge dit sao cho cé kha ning
loai trir moi chat 1ong hodc s6 lugng 16n diu ¢ thé tré vé may nén trong thoi
gian lam vi¢c, ldc nghi va ca khi khdi déng.

Cac 6ng hut ctia mdy nén phéi dwoc dat véi do nghiéng 1/20 vé phia mdy nén.

- Thiét bj héi nhiér: Duge 1ap trén dudng hit trong céc hé théng su dung
thi€t bi bay hoi am lanh truc ti€p va van tiét luu la loai van tiét luu nhi¢t. Van
nay khong dong kin khi nging mdy, vi vay c6 mot lugng 1ong chay tiép tuc
vao dan bay hoi va lic khoi dong c6 thé vé dudng hiit va vio mdy nén, néu
khong ¢6 thiét bi hoi nhigt lam bay hoi lugng 16ng nay. Thiét bi hdi nhiét khi
dé cling c6 the lam bay hoi lugng 16ng van tiét luu nap thira vé duGng hat.

Vi cdc loai mdy nén lam vigc theo chu trinh duy tri 4p luc thap trong cic te
titc toan b da dugc bay hot va hit mdy nén thi khong Lip thiét bi héi nhiét ma
lap van dién tir trén 6ng dén long trude van tiét luu d€ ngan khong cho long vé
dan bay hoi vi van tiét luu khong déng kin hoan toan.

- Khi thiét bi bay hoi dgt cao hon mdy nén: Néu may khong Iam viéc theo
chu trinh giir 4p lyc thap trong cacte thi & dudng hiit tir thiét bi bay hoi phai
tao mot doan Ong di 1én sau ché didt bau cam nhiét dé khong cho moi chat long
chay vé mdy nén khi khong 1am viec. Ngugec lai thi khong can doan khuyu nay.

- Khi thiét b bay hot ddt thdp hon mdy nén: Néu duong hit duge ldp thang
ding canh dan bay hoi cling cdn b6 tri doan &ng cong dé loai trir nguy co long
tich & chd dat bau cam nhiét.

Néu khong thé 1ap duge doan 6ng cong nay thi phai gén bau cAm nhiét trén
ong ding & vi trf cao hon doan 6ng nim ngang 0,3 dén 0,5m (dudng nét dut).
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- H¢ théng c6 nhiéu dan bay hoi; Cac dan bay hoi dugc noi véi ong gép
chung bing cdc 6ng rieng biet c6 dudng kinh dam bio toc d6 khi nang suit
nho nhat (nhung 16n hon 50% nang sudt tinh todn ca van tiét luu ) ciing dém
bao héi dau duoc.

Khi mdy nén dit cao hon dan hay hoi thi dudng dan hoi hiit khéng cé thiét
bi tich long va Iip nghiéng cho du chay vé mdy nén.

- Hé thong 6 dudng hiit chung: Néu nhiéu mdy nén néi vdi dudng hiit
chung thi phai chd y bé tri 6ng din dam bao luu lrong dau vé déu cdc may nén
nhu & hinh 8-1 va 8-2.

1 .
£in bé.?_q 20 e
T

car-le

¥ ron bing dii
Hinh 8-1. Hinh 8-2.
Hai mdy nén cé chung Nhiéu mdy nén cé chung duomg hit
diong hit

2.6.2. Buong ong ddy

- élng nam ngang: Dit nghiéng theo hudng dong moéi chét vé phia thiét bj
ngung tu dé dau khong quay lai may nén.

- é’ng ditng: Phii ¢6 ti€t dién 6ng phi hop dam bio khi phu tai nhé nhat
cting du dé€ chuyén diu lén trén.

- Thiét bi tdch dau: Can ddm bdo tao dp lyc nhd dé khi phu tai nhd nhat
dau ciing chay dugc vé thiét bi tich dau.

- Bdy ddu: O 6ng ddy ditng (mdy nén dat thdp hon thiét bi ngung tu) khi
mdy nén khong lam vigc ddu sé chdy xuéng. Néu Sng cao quéd 2-3m thi lugng
ddu nay da khd 1én nén trong phan dusi 6ng ding phai tao mét khuyu cong dé
déu khong di ngugc tir ng vio mdy nén va chita moi chat léng ngung tu trong
doan ong diing khi mdy khong 1am viée, Ci khoang 7,5m 6ng ding phii tao
mot bay ddn nhu vay (hinh 8-3). Kich thuéc bay dau cin nhd nhat theo chiéu
ngang. N6 dugc ché tao tir hai cit 900 véi chidu cao 0,5m. Néu cé thit bi tach
déu thi khong cédn thiét bdy ddu nay.
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Hinh 8-3. Phdan ly bé sung ddu ddy Hinh 8-4, é’ng g0p ddt thdp

- Van xa khi: Lap trén diém cao nhit clia 6ng ddy hoac trén binh ngung.

- Khi nhiéu mdy nén lam viéc song song: Né€u cé hai hay nhiéu médy nén
lam vi¢c song song thi 6ng ddy clia mbi mdy nén c6 thé dugc néi véi 6ng gép
dat dudi san (hinh 8-4). Khi d4t nhu vay khéong cdn biy dau vi phan duéi éng
da Jam nhiém vy nay.

- Ong gdp ddy ddt cao hon mdy nén: Ong ddy clia mbi may duoc néi véi
éng gép & phan trén cia dng gép ddu ddu khong chay duoc tix 6ng gép vé may
nén khi mdy khong 1am viéc (hinh 8-5).

Ung —

P EN
900 5y

Hinh 8-5. élng gop ddt cao
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- Thiét bi tiéu am va gidm rung: Lap trén phin 6ng nim ngang hoic phin
6ug diing c6 hoi chuyén dong theo chiu tir treg xuéng.

2.6.3. Ong ddn I6ng K

- Yéu cdu: Van chuyén 16ng tir binh chita dén van tiét luu va duge duy tri
0 ap lue twong dai cao dé trinh bay hoi long trén dudng Sng, vi khi c6 hoi viéc
cdp 16ng cho thiét b bay hoi s& khong chinh xdc. Vi thé ma ap sudr long khong
dé thdp hon 4p sudt bio hoa & nhi¢t d¢ cia moi chat long.

- Thiét bi qud lanh: Khi cdp 1ong tir binh ngung, long thudng dugc qua
lanh tir 3 dén 50C. Po qué lanh ciing phai duce tinh todn va kiém tra dé€ moi
chat 1ong khong soi trong 6ng. Mudn vay phai ddm béo do giam 4p cia léng
trén dudng dén van tiét Ieu khong 16m hon 70 kPa.

Kiém tra trj s dp sust va d6 giam dp ciia 1dng bing cdch tinh 1én that ap
sudt do trd lue ma st vi trdy lye cuc bo trén dudng ong.

2.7. Lap rdp cac thiét bi diéu chinh, bao vé va diéu khién ty dong

2.7.1. Van tiét luu

- Kiém tra trieée khi ldp: O nhiét do binh thudng néu bau cam nhiét, 6ng
mao dan v moi chat nap trong d6 & trang thai lam viéc binh thudn g thi van tiél
lru phdi mé va cé thé théi the, van cho khi qua ty do, néu khong, 1a van hong.

- Vi tri ddt van: Ngay sat thiét bi bay hoi trén duong dén léng vao. Miii tén
trén than van phai tring véi hudng chuyén déng ctia méi chat qua van. Chi y
khong dé 6ng mao tiép xic véi cdc oug khdc.

- Viwri co'dinh bdu cam nhiér: Dat ngay & 161 hoi ra khoi dan bay hot va
dam bdo tiép xic 16t véi Ong nay bing mot ban kep bing déng hay nhom. Dé
trdnh 4nh hudng ciia nhiét do beén ngoai nén cich nhiét ca doan ong ¢é bau
cam nhiét trong mot khai riéng.

Khi dudng kinh 6ng hit 16n hon 18mm thi bau cam nhiét phai duoc dit &
vi tri “4 gi’” chit khéng phai dat & phia trén éng nhu trudng hop 6ng dudng
kinh nhd hon. |

Néu chiéu dai duong 6ng hiit tir biu cam nhi¢t dén vach phong lanh nhé
thi khi ngimg mdy, hoi cé thé ngung tu lam néng bau cdm nhiét 1am cho van
ti€t hvu mo, do dé cé nguy co hiit long vé khi mdy nén khéi dong. Khi d6 cin
uon thém mot vong dudng 6ng (hinh 8-6a) dé ting khodng cdch nay, giir nhiét
d6 chd dat bau cam nhiét tranh nguy co néi trén.
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Hinh 8-6. Vi tri ddt bau cdm nhiét o nhitng dan bay hoi

Khi thiét bi bay hdi dugc cip 1ong tir trén, néu dudng hit hai tr dan phai
hudng lén réi méi di ra khoi phong lanh thi phdi tao mot doan Sng udn vdng
xudng & ddu ra va dat bau cam nhiét doan dng véng nay (hodc con xa hon nira,
khi c6 mét vdng Sng sdy nhu trudng hop trén) dé tranh dat bau chd ¢d 1dng
tich tu [am van ti€t luu tic déng sai.

Khi dan bay hoi nhiing ngap trong chit long, bau cam nhiét cling duge dat
& 161 ra khoi dan bay hoi nhung phéi ngap trong chat 1ong dé tranh bi tic dong
nhiét Iam m& van khi ding mdy cho Iong vao tiép tuc.

Khéng cuén 6ng mao dan clia van vdi ban kinh vong uén nhé hon 4cm dé
trinh 1am tic va ket ong.

2.7.2. Role nhiét do

Role nhiét d6 phai duge 1ip ding ching loai: diéu chinh nhiét d¢ cia moi
trudmg 16ng, khi hay clia dan bay hoi. Chd ¥ cach nhiét ché dat bau cam nhiét
néu né ¢6 nguy co bi anh hudng cua mot ngudn nhiét khdc. Nhat thi€t phai noi
ddt than cia role nhiét do ciing nhu cha role ap suat.
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2. 7.3. Van dién tir

- Van dién tir dugc 14p trén cic doan 6ng nim ngang.

Chd ¢ chiéu mii tén trén than van ding v6i chiéu chuyén dong clia moi
chét trong hé théng.

- Nam cham dién cha van luén huéng lén trén.

- Thén van (hay 6ng din) phdi ducgc néi dat.

2.7.4. Van chan

- Ong 06 dutmg kinh nhd hon 12mm c6 thé duoc 14p van chin & bit ky ché
nao trén dudng dan hoi va long.

- O 6ng dudng kinh 16n ¢6 14p van chan phai Iip thém cdc b6 phéan bu din
nd hinh chit U nguoc hay hinh © néu 6ng c¢6 doan di thing dai quéd 20m.

- Khong duoc lap tay quay céc van huéng xudng phia dudi.

- Van dugce 1ap & chd tién thao tic.

2.8. Thir bén va thir kin

Trude khi nap ga va dua vio sir dung céc he thong maéi hay sau sita chita,
nhét thi€t phai thir bén va thir kin hé thong.

2.8.1. Thit bén

- Thoi sach toan bo thiét bi, cic cum chi tiét sau khi lap bang khi nito hay
khong khi khé nén dén 4p sudt 5 - 6 bar sau d6 ria biang nudc vé6i van tée
I -1,5m/s va théi kho bing khong khi. Chi ¢ khong dé nhi¢t d¢ ddu didy may
nén théi ting qua 1350C.

- Thao tdc: Binh khi nén hay nitg cao 4p (150bar) dwoc néi véi hé thong
qua van giam 4p. _

Théo nap binh ngung dng chiim, déng céc van trén mdy nén, ngat 4p k&
ddu hit, déng van chan trén dudng can bing cua van tiét luu. M& c4c van trén
dudng dan moi chat ké ca van dién tir.

N6i binh khi (qua van gidm dp) v6i Van dp ké binh ngung va mo van nap,
van giam 4p, nang 4p sudt tir €.

- Ap suit thir: phia cao dp: 18bar, phia ha 4p: 12bar duy tri trong 5 phut roi
giam ddn dén 4p sudt thir kin. .

2.8.2. Thit kin .

- Ap sudt thir: phia cao dp: 15bar, phia ha 4p: 10bar duy tri trong 18 gio.
Trong 6 gid dau cho phép 4p sudt giam khong qua 10%, trong 12 gi& sau ap
sudt khong duge giam.
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- Nhan bi€t ché ro: Bang cdch boi bot xi phong, nghe ti€ng xi.... c§ thé
cho thém glyxerin d€ ting tinh dn dinh cla xa phong va dung chéi 16ng quét
déu - chit ¥ cdc m6i han, méi ndi, mat sang...

- An toan khi thi: Ngudi phai ditng céch xa he théng thir 20 dén 25m. Binh
van giam 4p, céc dp k€ ki€m tra dit ngoai phong mdy va thiét bi. Chi khic phuc
ché hé khi trong hé théng khong con dp luc.

2.8.3. Huit chdn khong '

Thyc hién sau khi da thir bén va thir kin. Duy tri dp luc 40 dén 75mm Hg
trong 18 gid. 6 giv ddu cho phép dp sudt trong hé théng tang dén 50% nhung
sau d6 (da 6n dinh nhiét) 4p sudt khong duoc ting.

2.8.4. Hé thong nuéc mudi

Tru6ce khi thit cin bom nudc rira sach réi bom dung dich muéi tao 4p luc
6 bar d€ trong 10 phuit, néu dp suit khong giam 1a hé théng kin.

Thir kin hé¢ théng duge 1am hai 14n, 14n diu trude khi boc cdch nhiét, 1dn
thit hai sau khi nap méi chat.

Ght bién ban vé tinh hinh thiét bi, cong viec da 1am va diéu chinh hé théng
lam viéc dat cdc thong s8 yéu cu.

2.9. Nap amonidc

Chi thue hién sau khi da thir bén vi thir kin. Amoniic nap khong duge ¢
nong do 4m qué 0,2%.

- 56 lugng amoniac nap: Bing téng luong méi chat ¢6 trong hé théng, néu
tinh theo phan trdm khong gian chia moéi chat & céc thiét bi chinh thi ¢é thé
lay nhu sau:

Thiét bi ngung tu: 15%  Binh chifa cao 4p 80%
Thi€t bi qué lanh bing nudc 100% Duong din léng 100%
Thiét bi bay hot 6ng chim 80%  Thiét thi bay hoi éng diing  80%
Dan lanh ndm ngang 50%  Thiét bj tdch léng 20%
Thiét bi tdch ddu loai chép nén  30%  Binh chia tuin hoin 30%
Binh chita thu héi ha 4p 30%  Binh trung gian ding 30%
Binh trung gian nim ngang 50%  Dan lanh khoéng cé6 bom  80%
BS lanh khong khi ¢6 bom, cip long tir trén xuéng 30%
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B6 lanh khong khi ¢é bom, cdp long tir duéi lén 70%

Dan lanh ¢6 bom cap [dng tir trén 50%
Dan lanh ¢é bom céap long tir du6i 70%
Khéi lugng moi chat tinh véi mat do p = 650kg/m3

Sau khi tinh, 18y ting thém 10% dé bu t8n that.
Nap moi chat qua dng gép tram diéu chinh: (hinh 8-7).

; Beén iéthi
4 b 7y poy
/
[ K
4
/ ]
/ %
/ A
A1
/ _
1 i bink
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C ’
1/
|
11
5
f
{ 1 _ ]

Hinh 8-7. Hé théng nap NH;

Binh ga dit irén cin dé theo ddi lugng moi chat nap.

Pt binh & vi tri nap long.

Theo ddi dp suit nap bang 4p k€ & day nap.

Khi nap, cho thiét bi ngung tu duge 1am mét nhu khi né lam viéc. Amoniac
tr vao hé théng cho dén khi can bing 4p suat, sau d6 phai cho chay mdy nén
dé giam 4p sudt trong thiét bi bay hoi va ni€p tuc nap cho di ga: Muon viy,
déng van khod A cédp ldng tir binh ngung dén tram diéu chinh r6i khéi dong
mdy nén. Moi chit duge nap vio thi€t bi bay hot sau d6 duge may nén hiit vé
va nén cho ngung tu ¢ binh ngung. Bing cich dong vi ngat may nén duy tri
cho dp sudt hoi trong thiét bi hay hoi 6 giéi han 2,5 dé€n 5,5 bar.
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Sau khi nap cho binh ngung thi m& van A d€ nap vao thiét bi bay hoi, khéi
dong bom dung dich mudi.

Ap sudt ddu ddy sau khi nap khong vuot qué 12 bar.

Kiém tra ro ri bing gidy chi thi mau.

- Nap mdy lanh dang t3 hgp. Trudc khi nap ga, ding ngay mdy nén dé huit
chan khong. Mo tat ca cdc van chan (k€ ca van dién tir), néi rac-co role dp sudt
cao dé xa khong khi khi hit chan khong hé thong. Péng van hit, cho may
chay va tir tir déng van ddy khong dé 4p sudt tang qué 3bar va dp sudt dau thip
hon 1,5bar. Tir tir m& van hiit hoan toan. Khi dat chén khong thi ngimg may
nén va vin kin ngay ric-co cua role 4p suét lai. M van ddy hoan toan.

- Chi y: Dudng kinh diy nap amonidc khong qua 12mm;

Khi nap phai diing ging tay cao su.

Khong dugc dot néng binh ga bang moi cich.

- Nap ddu: Néu mitc ddu trong v may thdp hon vach giita clia 16 quan sdt
thi phai nap thém dau cho may nén.

D6ng van héi ddu (1l binh tdch ddu) vé mdy nén, ndi dng cao su voi van
nap ddu vao vd mdy, ddu kia cla 6ng nhing ngap trong thiing dau md nap.
Khdi dong may nén. Khod van hit mdy nén dé hat ddu vao vo mdy.

I1L. LAP PAT HE THONG LANH FREON
1. Lap may lanh fredn loai nho

Céc may lanh freon nang sudt nho 1a cdce 16 hop ti lanh, quay lanh, phong
lanh 1ip ghép hodc cic 16 hgp may lanh ding cho cdc phong lanh bao quan,
cac bé lanh nho, san xuit kém, d4,... Viéc 1ap ddt cidc mdy nay khong doi hoi
nhiéu cong sitc va k¥ thuat nhu & hé théng 16n, nhung lai phai ddp ung nhing
yéu cau riéng.

- Phong ddat mdy: Nén dat mdy & mot phong riéng duge thong thodng tot
va ¢6 thé tich dii 16n theo yéu cdu k§ thuat va vé sinh an toan: Vi to hop may
¢6 dan ngung 1am mat bang khéng khi thi thé tich phong dat may khong nho
hon 20m3/1kW nang sudt lanh, néu khong thi phéi théng gié cudng bitc vai
nang sudt quat khong nhd hon 900m3/h cho 1kW nang sudt lanh. Thé tich
phong may cling duge kiém tra theo yéu cdu an toan v¢ sinh: khong nho hon
1m? cho 0,5kg moi chat lanh R12 va 0,35kg R22.

- B¢ mdy: Néu mdy c6 nang suat lanh nho hon 2kW thi ¢6 thé dar mdy trén
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cdc bé gb, cdn cdc t6 hgp 16n hon phii duge dit trén bé bé 1ong ¢6 bo phan
chéng rung bang cao su hay 10 xo.

- Ddt dan ngung khong khi: Véi cac t6 hgp co dan ngung 1am mat bang
khong khi thi nén dé khéng khi luu dong theo chiéu tir phong qua din ngung
roi thoi ra ngoai nha va khong dat dan ngung cdch tudng dudi 200mm.

- Ddt dan lanh: Nén bé tri cdc dan lanh doc.theo bé mat tudng phong lanh,
cich twdng khodang 120mm vi cdch tran 300-400mm. Cdc dan lanh duge cap
1ong tlr trén xudng.

- Ddt dan lanh guat: Dan lanh kiéu nay thuong dugce treo trén trédn, cich
trdn 100-200mm va cdch tudng 250-400mm, hai bén sudn ¢6 tdm che dé tranh
1am dong cing thuyc phiam. Phia dudi 1a ddy thai nude phd biang nghiéng vé
phia ong xa nudc sau budng lanh. Khong khi duge gquat hit tir khe tuong sau
qua din quat tao thanh vong trao déi nhiét doi hru.

2. May lanh freén ndng suat loai 16n va trung binh

Trinh tu lap rdp mdy lanh freén nang sudt 16n va trung binh ciing gidng
nhu hé théng amonidc. Mot s6 diac diém riéng cla cong viée lip rdp mdy lanh
fredn chit yéu do tinh chit clia freén quy dinh va ¢6 thé k€ ra nhu sau:

2.1 (jng dan moi chat

-Vt Héu: C6 1thé 1a 6ng thép hodc dng déng (thudng véi dng dudng kinh
nhé hon 25mm).

- N(u ong: Phé bidn 1a han dién (v6i éng thép) hoac han hoi (v6i dng

déng). On0 noi bing mit bich phai ¢6 doang chuyén diing cho freén, chiéu
day khong 1én hon 0,8mm va phai dugc tim, sdy kho véi glyxérin.

- Gia cong dng:

U éng: Cic ong déng trude khi han duge loe mot trong hai diu dng dé nic
vio nhau. Néu 6ng duoc cung cip ddng bd véi t6 hgp mdy thi né di duge 4,
14y rlra, siy kho va ddt nit hai ddu, chi viéc cit 6ng va gia cong. Néu khoag,
thi ¢6 thé “nuéng” 6ng & nhiét do khoang 600°C rdi 1am ngudi va stc sach
bing axit sunfuric 15% trong khoang 1 dén 1,5 gi®, sau d6 rira bing nudc roi
s&y kho & nhiét do khoang 80°C.

Phong gia cong: Cdc cong viéc gia cong nhu cét, han Ong,... chi nén lam
& trong phdng cd sdy kho, hit 4m hoic say éng riéng dé nhiét do cta né cao
hon nhiét d6 trong phong, tranh 4m bim vao bé mit trong Sng.

Cdr ong: Cét ong truse khi loe theo tiét dién vudng géc bang dung cu cét
ong hay bang cua tay ring nhé (khong nhiéu hon 1 ring / Imm).
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Ubn dng: Sau khi 1, 6ng c6 thé duoc udn bing tay (néu duding kinh nhd
hon 18mm) hoadc bang 16 xo uén 6ng lam bing cdc day thép duong kinh ¢
3,5mm. Khéng duge nhéi cdt dé uén 6ng déng.

Han ong: DE tranh tao thanh oxyt dong, khi han nen théi 6ng bing mot khi
tra trong sudt thoi gian han, nhu théi bing nito khoang 30//ph.

Lam sach bé mart 6ng va chdng ri: Sau khi gia cong, dng duoc stc sach bin
kim loai, cho dung dich sunfuric 5% vao'ngam trong khodng 1 gidy réi do axit
ra, cho dung dich xoda (Na,CO5) 10% vao dé trung hod, r6i rita bing nude v
théi bing khong khi néng hay nito, sau dé trdng bing dung dich natri nitrua
20% dé tao mot 16p Oxyt méng trén bé miit ¢6 tac dung chéng gi.

- Lap deit ong:

6ng déng dugc 6 dinh vio tuong bang cdc vong kim loai cdch nhau
khodng Im véi dng ¢ dudng kinh nhd hon 20mm vi 2m vdi éng ¢6 duding
kinh 16n hon 20mm. Boc 16t 6ng ché c6 vong dd bing mot 16p vai nhua dé
trdnh rung va on.

Ché &ng chui qua tudng ngin hay san phdi dugc bdo vé bing cic vo bao
ngoai dng rdi chén phia trong cdc vo éng ndy bang chat cdch nhi¢t mém dé
tranh gay 6n va rung.

Gng duge dat hoi nghiéng vé phia mdy nén véi do nghiéng tir 1 dén 2%.

2.2. Thir bén, thix kin

Sau khi lap rdp, he thong duoc théi sach bing khong khi nén hay khf nito
va thir bén, thir kin.

2.2.1. Thi bén

- Mo1 chit diung thir bén, thir kin: nitg hay khong khi kheé.

- Ap sudt thir:

V&1 R22: Phia cao 4p: 30bar. Phia ha 4p: 20bar.

V&1 R12: Phia cao 4p: 24bar. Phia ha dp: 13bar.

- Thd gian duy tri: Khéng nhanh hon 5 phiit, sau d6 ha dén dp suit thir kin.

2.2.2. Thu kin

- Ap suit thir.

V6i R22: Phia cao 4p: 20bar. Phia ha dp: 16bar.

V6i R12: Phia cao dp: 16bar. Phia ha 4p: 10bar.

- Thoi gian giit dp suat: 12 gid. Trong 6 gi& ddu 4p suat cho phép ha khong
qua 10%, sau d6 phai giit khong déi.
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Kié€m tra xdc dinh rd ri bing bot xi phong.

Néu c6 ro ri, phai ha dp sudt va khic phuc chd rd réi lai 1am lai cdc céng
viéc kiém tra thir bén va thir kin.

- Thit kin béng hit chan khong hé théng:

Véi t6 hgp mdy nén kin va nita kin: diing bom chan khong (hinh 8-8). Nai
bom chan khong véi h¢ théng (qua nhdnh van hit cia may nén hay qua éng
hiit chan khong). Md cdc van ciia hé thdng moi chat va cho bom chan khong
chay dén dp sudt 10mmlIg thi chay ti€p 4 gidy nita. Néu sau moét ngay dém dp
sudt chan khéng khong ting qud 10mmHg thi hé¢ théng duge coi 1a kin va
khong con hoi nuée. Trong qud trinh hit chan khong ¢6 thé cho nude néng 40
- 50°C qua cdc thiét bi ngung ty, bay hoi va vd mdy nén dé dm phia trong dé
bay hoi va bi hiit ra ngoai. Chii y theo déi dé phong miic ddu ¢6 thé 1én cao.
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Hinh 8.8. Hiit chan khong hé thong

V6i 16 hop mdy nén hé: diing chinh mdy nén dé hiit chan khong. M& nhénh
x4 van ddy va md van hiit, cho mdy nén chay. Sau it phiit, 4p k& hdt phai chi do
chan khong 68 dén 70mmHg. N&i nhdnh x4 van day v6i mot 6ng 6mm vi nhing
diu kia clta 6ng vio mot binh ddu mdy lanh, n€u sau 15ph vin con céic bot khi
bay len thi chiing 16 ¢ khi lot, phai siét lai cdc ric-co va thir lai. Khi khong con
bot khi la hé théng da kin. N&i 4p k& ddu ddy dé 20ph, néu kim 4p ké khong dich
chuyén thi dimg mdy. Dé h¢ thong tiép tuc dudi chan khéng 24h nita, néu kim
dp k¢ dau hitt khong chi dp sudt cao hon thi xem nhu hé théng di kin.
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Sau khi thit bén bang nito va hdt chan khong nhu trén, ciing c6 thé nap
freon vio mdy dé thir kin bang fre6n. Chi khic phuc ché hé khi trong hé théng
khong ¢6 dp suat (phéi thu héi hay x4 freon di trude khi khiic phuc ché ho).

2.3. Nap dau

Dau ¢6 thé duge nap vio hé thdng lanh fredn cong sudt 16n va trung binh
qua mdy nén hay qua thiét bi bay hot.

- Nap ddu vio mdy nén: Cho chay mdy nén hiit ddu vio cic - te qua nhanh
van huit hay ding bo van nap. o

- Nap dau vao thiét bi bay hoi.

Sau khi hit chan khong h¢ théng, md cdc van mdy nén va ddng van cip
[ong tir binh ngung hay binh chia.

N6i 6ng binh nap ddu vao thiét bi bay hoi sao cho ddu ong nap luén Iudn
thap hon muc diu trong binh.

Mg cdc van cung cdp nude. Cho mdy nén hoat déng.

MG¢ van cho ddu vio thi€t bi bay hot. Xong thi ding mdy, dong cic van.

Clui ¥ Trong qud trinh nap khong hit ki¢t ddu trong binh va khi phai thay
binh ddu mdi phéi thao tic d€ khong khi khéong vio duge he théng.

2.4. Nap freon

2.4.1. Nap qua hé thong nap

Nap freon vao hé théng tién loi va chinh xdc 14 nap qua heé thong thiét bi
nap freén nhu & hinh 8-9. Bau tién freén duge nap vao he thong nap, sau dé
md&i nap vao hé théng mdy lanh.

Hinl 8-9. He théng nap Freon long
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- Nap viao hé théng nap: N6i thong 6ng xa A ra ngoai troi. Noi binh freon
viio B. Dt binh sao cho ¢6 thé nap 16ng vao hé théng (né€u binh khong cé dng
ndi ngap trong 1dng thi phai dé binh déc nguoc). N&i bom chan khéng qua van
D, déng kin G. Md cdc van B, C va D. Déng kin A, cho bom hoat dong khodng
30ph dé dp sudt bén trong cdn thap hon 75mmHg. Déng B, C va D, ngiing bom
chan khong. M@ van binh ga F. M& B d€ nap ga vdo tram theo s6 chi mic long
trén binh do dung tich E. ‘

- Nap vao 18 hop mdy: M& théng G dé néi théng tram nap véi té hgp mdy.
M4 van thong t6 hop véi G. Chay bom chéan khong v md van D dé hit chan
khong 16 hop sau dé dong D lai. Xdce dinh s6 lugng moi chét can nap va md
van C dé nap vio 16 hop s6 tuong fredn yéu ciu rdi dong C lai. Sdy ndng doan
ong n6i dé moi chit bay hoi hét. Péng cdc van mdy nén va van t6 hop.

Tram nap freon phai cé van an toin va duge dicu chinh dé van m& & dp
sudt tuyét doi ton hon 10-12 bar tuong dng vdi nhi¢t d6 hai moi chit khodng
40-45°C.

2.4.2. Nap freon truc tiép vao hé thong

C6 thé cho mdy nén va thic¢t bi ngung tu 1am vi¢e dé nap freén vao hé
théng nhu so d6 hinh 8-10.
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Hinh 8-10. Nap truc 1iép freén vao hé thong

Sau khi dd 1am chan khong hé théng, ndi binh véi nhanh van hut.

Déng van cdp léng L sau binh chia, cho mdy nén va thi€t bi ngung tu lam
viéc. M& van ddy D, cdc van chin, cho mdy nén thong dén binh chifa.

M@ nhé van hiit H vi m& tlr tlr van B cho mdy nén hiit hoi tir binh vio. Di¢u
chinh 4p sudt ddu hit dé khong vugt qud 1,5 - 2bar.
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Dat binh freén & vi trf nap hoi, sdy nhe binh bing nude néng 400C.,

Khi xong, déng van H, van ba ngd A vi van binh B. Déng van ddy D va
nglng may.

Cho mdy chay thir: Mé& thong ddu hdt mdy nén véi thiét bi bay hot, md van
cap long L cho 1dng qua van tiet Ivu TL vio thict bi bay hoi. Cho hé théng [am
mét ngung tu vd h¢ théng thiét bj bay hoi (nuée musi hay khéng khi) [am vi¢e
roi khai dong mdy nén. Néu mdy chay dat ch& d6 yéu cau thi thdo ong nap.

Cling c6 thé dung phuong phdp nap freén 16ng vao binh chira.

236



Chuong 9

VAN HANH VA BAO DUONG
SUA CHUA HE THONG LANH

L. NHCNG VAN bE CHUNG
1. Nhiém vu van hanh may lanh

Nhiém vu dat ra 12 duy tri sy 1am viéc binh thuding ciia hé théng d¢ dat
dugce cdc ch& do nhiét, do &m theo yéu cdu sl dung, dam bao cic chi tiéu kinh
t¢ ky thuat, dong thoi phdt hi¢n nhiing hu héng, sw ¢6 d€ khic phuc trong
nhirng diéu kién ¢6 thé duge quy dinh trong quy trinh vai hanh va k§ thuat an
toan vé sinh.

2. Cac chi tiéu kinh té& - k¥ thuat chi yéu

bam bao ché do lam viée hop 1y, an toan theo diing cic yéu chudn k¥ thuat
nham dat duge cdc chi tiéu vé dinh muc, tiéu hao dién, nudc, diu, ga. Cdc chi
tieu nay cé lién quan mat thi€t vai cdc chi tiéu k¥ thuat nhu ha nhiét do nudc
lam mdt, lam qud lanh 16ng, xa khi, xa hgp i va thu héi dau, cung cdp lanh
hop i vé s6 lugng, chét lugng ( nhiét d6 ) v.v... s& gidm cdc chi phi san xuit va
van hanh.

3. T8 chirc van hanh

Cac may lanh dung trong sinh hoat, cic thi€t bi lanh thuong nghiép va
ngay cang nhicu thi€t bi lanh cong nghiép duge ty dong hod hoan toin. Tuy
vay, viéc dinh ch& do trong cei, quan 1 cha con ngudi van duge dit ra va 18
chilc mét cich hop Ii.

Vi cdc he thdng thiét bi lanh ¢6 trinh do tr dong hod thdp, ngudi ta phai td
chic truc theo ca, gém cdc cong nhan k¥ thuét lanh va cdng nhan dién truc nhat.
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Cdc phuong tién hd trg cho cong nhédn tryc mdy lanh 12 cdc so d6 b tri
may, thiél bi, so dé dién, so d6 dng din moi chdt, cdc quy trinh hudng din van
hanh mdy va thiét bi, cdc quy trinh xir 1Y sy ¢6, quy dinh vé sinh an toan,
phong chéng chdy, nd, cdp cttu ngudi bi nan, sé theo ddi van haah va cic
phuong tién do kiém, céc phy tiing thay thé va ti thudc cap ciu v.v... dé ngay
trong phong may.

1L PIEU KIEN LAM VIEC BINH THUONG CUA HE THONG LANH

Mot hé théng méy lanh dugce coi 1a 1am viéc binh thudng thi phai ddp ing
duoc cic diéu kién chu y&u sau day:

1. Bam bdo tri s6 cho phép clia nhiét do va do &m trong cdac phong lanh vi
cdc doi trong [am lanh khidc theo yéu ciu.

2. Cdc thiét bi trong hé thong phai ddm bao cdc chi tiéu va ch€ d lam vice
6n dinh cu thé:

- Thiét bi bay hoi: Nhiét d6 bay hoi thdp hon nhi¢t d nuée muéi tir 3 dén
5K. Nhiét do trong phong lanh cao hon nhiét d6 nudc mudi 8 dén 10K.

- Thiét bi ngung fu: Nhiét d6 ngung tu 16n hon nhiét do nude ra khoang 4
dén 8 K hoiic cao hon nhiét do khong khi 8 + 12K. Khi di qua binh ngung,
nude néng 1én khoang 5 + 7 K. Ap sudt ngung ty va dp sudt trong thict bi bay
hoi khéng chénh nhau qua 12 bar.

- Mdy nén: Véi mdy nén 1 cip ti s6 nén 16n nhat 1a 9. Nhiét d¢ dau hit
mdy nén mot cip cao hon nhiét d¢ bay hot 5 + 8 K. Mdy nén hai ciip, nhi¢t do
hiit clia xi lanh ha 4p phdi cao hon nhiét 4o s61 5 + 10 K. Nhiét do dau hiit xi
lanh cao dp cao hon nhigt do soi & 4p suat trung gian khoiang S K. V&i h¢ thong
mdy lanh amoniac, nhiét do ddu day mdy nén mot cap duy tri sy phy thude
nhiét do so61 vi nhiét do ngung tu nhung khong cao qud 145°C, véi mdy nén
hai cAp. nhi¢t do dau ddy clia xi lanh ha dp thay ddi trong khoang 60 + 80°C,
cdn clia xi lanh cao dp phu thudc nhi¢t d¢§ soi trong binh trung gran va nhict
do ngung tu, nhung khong cao qud 115°C. Ap sudt diu duge duy tri 16n hon
ap suat hat (r 1,5 dén 2 bar. Nhiét do dau trong hé thdéng boi tron khong 16n
hon 60°C. Nhiét d6 nude ra khot do nude lam mat mdy nén khong cao hon
450C, ¢on nhiét 4o vo mdy khong vuat qua 50°C.

3. Trong cdc phong mdy, phong thiét bi, cic phong lanh, cic dudng dan
nudc, clta thodt cdc van Xa, van an todn trong hé théng amoniac phai dam bio
khéng c6 mol chat.

4. Méy nén, h¢ thong thiét bi va cic dung cu kiém tra do ludng tu dong diéu
chinh,... lam viéc binh thudng (khong rung, khong ¢4 tiéng on la trong khi lam viée,...).
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5. Céc déng ho do kiém chi 6n dinh & tri s& cho phép ( kim ap ké khong
dao dong nhiéu,...).

6. Dau tuin hoan binh thudng trong hé théng. Miic ddu trong may nén vi
trong cic thiét bi & pham vi cho phép.

I1l. VAN HANH HE THONG LANH NH,

1. Khdi dong va ngting hé théng lanh mét cap

1.1. Khéi dong

1.1.1. Nguyén tdc chung

- Trude khi van hanh thiét bi, ngudi van hanh phdi xem s6 tryc dé biét 16
nguyén nhan ciia lan dimg mdy trude dé.

- Néu mdy dwgce ding binh thudng va nghi chua qua maot ngay thi cong
nhan van hanh ¢é quyén khéi dong may.

- Sau khi bdo dudng, sira chita dinh ky hay mdy da nghi quia mot ngay thi
phai cé ¥ kién clia cdn bo k¥ thuat méi duge khéi dong mdy theo bién ban
ki¢m nghiém ban giao va nhat ky phong truc.

1.1.2. Thao tdc mo mdy

- Tién hanh ki€m tra, xem xét bén ngoai mdy nén, dam bio khong gian
thudn ti¢n khong anh hudng dé€n cong viéc chay mdy. Kiém tra diu trong mdy
nén. Ki€m tra cdc van khod chi y&u clia hé thong, ching phai & trang thai md,
chi ¢6 cic van dau hit, ddu ddy va van diéu chinh khdi dong cha médy nén 1a
O trang thdi déng;

- M6 van cho nude vio 4o nude 1am mdt mdy nén, vao binh ngung va dan
qud lanh {néu cé);

- M@ van tai mdy nén khi khai dong;

- Quay tay fruc khuyu it nhat hai vong trude khi déng mach dong co. Khi
may dat s6 vong quay dinh mitc thl md ngay van khod ddy va déng ngay van
glam lat;

- T tr md van hat mdy nén ddng thoi nghe tiéng gd trong mdy, néu cé
long vé phdi déng ngay roi lai tir tit md nhd theo ché do hit hoi 4m.

~ Theo doi dp suat dau. Khéng cho phép tiép tuc chay mdy néu dp sudt ddu
khoéng cao hon dp sudt hit qud 0,5 bar.

- Tir tr m& van tict fuu dé cdp long cho hé théng.

- M& quat hodc bam nude mudi cta thiét bi bay hoi.
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Khi dua hé théng vao 1am viéc phai lién tuc theo ddi cdc thong s6 lam viéc,
cic dp k€, nhiét k& va ddm bao mdy chay ém.

1.2. Ngimg mdy

- Dong van tiét lvu d¢ ngimg cip long, gidm dp susit trong thiét bi bay hoi
d¢ sau ndy mdy khoi dong lai nhe.

- Béng van hdt mdy nén. Hdt hét hoi trong vo may.

- Ngat mach déng co. Sau khi mdy nén khong quay nita thi déng van diy.

- Ngiing cdp nude lam mdt mdy nén, va thiét bj qud lanh.

- Nging khuay nudc muéi, nhung ¢6 thé bom nuwée mudi 1am viéc tép tuc
mot thoi gian nita d€ tan dung lanh clia bé musi.

- Kiém tra tinh trang mdy va thiét bi: Pau mdy, cic m&i ldp ghép v.v... néu
¢6 hu hong thi phéi khic phuc ngay va ghi nhat ky van hanh.

2. Khdi ddng va ngimg hé théng lanh hai cap

2.1. Hai cdp hai may nén riéng

2.1.1. Khéi dong

- Nguyén tic chung: Khéi dong may nén cao ap truée, mdy nén ha ap sau.
Khong dé mdy nén ha dp bi qud tii.

He thong lanh 2 c4p duge thé hién trong hinh 9-1

3 4474,

iA _ ?F A,
I
FAS
HA X,
L]
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17 4
12 b
s

Hinh 9-1. H¢ théng lanh 2 cdp (so dd van hanh)



- Khong 1am tang 4p sudt qud mic trong binh trung gian.

- Ki€m tra trang thdi truéc khi khéi dong: Cac van hit va van ddy clia may
nén ha ap (14, 15) va méy nén cao ap (18, 1) va cédc van tiét luu (5, 10) phdi &
trang thai déng.

Cac van khod hoi trén 6ng ddy (2, 6), céc van khod léng (3, 7, 8, 12) va
cdc van haoi (13, 17) phdi mé. .

Trinh vy khai dong:

- M& cdc van khéi dong K| va K,.

- Khoi dong méy nén cao ap: Quay tay thir truc khuyu, déng dién dong co.
Khi dat s6 vong quay dinh mic thi mé van ddy (1) va khoa van khai dong K.
Neéu dp sudt ddu binh thudng thi tir tir mé van hit (18), v.v... nhwr khi khéi dong
mdy nén mot cap.

- Khéi dong mdy nén ha 4p.

- Cép 16ng vao binh trung gian va thi€t bi bay hoi: M& cdc van 4, 6, 9, 11
vl cac van tiét liru (5, 10).

2.1.2. Ngirng may

Trinh tv ngling may duge tién hinh theo thi tu nguoc lai véi lic khoi dong:
Nguyén tac chung a dimg may nén ha 4p trudc va mdy nén cao 4p sau.

- Thao tdc ding mdy ciing giéng nhu véi may nén mot cap.

- Dong cdc van ti€t luu (5, 10), ngimg cdp 16ng vao binh trung gian va thist
bi bay hai.

2.2. Hai cap nén trong mot may nén

Nguyén tac, trinh tr khdi dong va ding méy ciing giéng nhu trudng hop
hai cdp nén riéng: Thao téc khé&i dong xilanh cao 4p trudc va dung xilanh ha
ap trude.

a. Khoi dong

- M& céc van trén dudng dfly va hiit & ca hai cép, cdc van hit, cdc van ddy
va van khdi dong van déng.

- M& cdc van ¢ap nudc 1am mit.

- M& cdc van khéi dong cita xilanh ha 4p va cao 4p. Déng dién, chds mdy
dat s6 vong quay dinh muec.

- M& van ddy cla xilanh cao 4p trudc, sau dé md van ddy cita xilanh ha ap.
Déng cdc van khdi dong va m& van hit xilanh cao dp.
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- Khi 4p suat hiit xilanh cao 4p dat khoang 1,5 + 2bar thi tir tit mé van hit
xilanh ha 4p d€ 4p suét hit xilanh cao 4p khong tang qui tri s§ cho phép
(khoing 4,5 + 5 bar) tuy theo timg mdy. Néu 4p sudt ndy ting cao thi phai dong
van hat ha dp rdi lai tir tr md nhé, diéu chinh lai.

Xir 1y hanh trinh 4m ciing gidng nhu trong he thdng hai mdy nén riéng.

b. Ngting mdy

- Hit hét hoi khdi mdy bing cdch déng van hit ha dp réi sau d6 déng van
hat cao ap.

- Ngat dién. Khi médy khong quay nita thi déng céc van ddy & ca hai cap.

- Dong cdc van cdp long va tat cd cdc van trén duding hit va dudng diy.

- Ngimg cdp nudc 1am madt, ngitg khudy, quat v.v...

3. Ky thu@t van hanh may va thiét bj

3.1. May nén amoniic

3.1.1. Yéu cau vin hanh

- Méy nén phai dugc dat trong phong c6 thé tich & 16n, khong dm va
thong thodng. Khong dit mdy gin cdc ngudn nhiét nhu cdc thiét b sdy, sudi,
cac mdy toad nhiét nhuw mdy bién the v.v...

- T hop mdy nén - dan ngung 1am mét bing khong khi phii dam bio dat
cdch tudng it nhit tir 10 dén 30cm.

- Cdc mdy nho c6 thé duge dar trén cic giam chén bang cao su, nhung cic
mdy 160 phai dat trén bé xi ming cé bo phan gidm chdn dong.

- T hgp mdy phai dugc dat cao hon nén nh dé chéng 4m, dé vé sinh.

3.1.2. Ddu hiéu lam viéc binh thuing

- Mdy chay ém, khong rung, khong c6 tiéng gb la.

- Than méy va xilanh néng déu.

- Khong bi chay déu, khong rd ga qua cde méi nsi mat bich, ndp bit, v.v...

3.1.3. Cdc truong hop phdi ngirng mdy

- C6 tiéng gd la va va dap manh.

- Ap suit ddu giam, khong dd ddu, ddu bi d6t néng qud mitc, nhiét do ddu
day tang qud 150°C.

- RO amoniic ra ngoai.

- Mét nude lam mét mdy nén do hong bom, tic 6ng din, van nuée hdng, v.v...
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3.1.4. Cha ¥ trong thao tdc vdn hanh

- Chi d6ng di¢n chay méy khi d2 quay tay thir vi m& van giam tai ( véi cde
thi€t bi lanh tu dong thi déy 1a cdc van dién tir déng md ty dong).

- Chi khéi dong khi van hiit déng. Sau khi m& van ddy thi m& van hat tir
tlr, trinh dé mdy 1am viéc véi hanh trinh £m. -

- Khi mdy bj d6t néng qua mitc do si c6 mat nude thi khéng nén cho nude
lanh vao ngay dé trinh gay dng sudt nhiét lam hong mdy.

- Ning sudt mdy nén duge diéu chinh phit hgp véi phu tai thiét bi bay hai
mét cdch lien tyuc hoac bang cdch thém vao hay ngit di mot s6 may nén lam
viéc song song tuy thuéc nhiét do lanh thap hay cao qud.

3.2. Thiét bi ngung tu

a. Yéu cdu: Nhiét d6 ngung tu khéng cao hon nhiét do nuéc 1am mat ra
qua 5 = 80C d6i véi binh ngung &ng chiim va 2 + 30C d&i vdi thép ngung tu.
Mifc léng trong binh ngung 6n dinh.

b. Ddu hiéu lam viéc binh thuong: Ap sudt va nhiét do ngung tu & tri s6
cho phép. Khong bi rd amoniac vao nuéc hay ra ngoai khong khi. Khong ¢é
khong khi trong binh ngung.

c. Chii y: Dé phong binh ngung bi rd méi chét 1am t8n hao méi chat va giy
6 nhiém moi trudng. Néu bé mat truyén nhiét bi bim déu, Sng nude bi hd hoic
bi bdm can hay binh ngung bi lot khi s& 1am tang 4p sudt ngung tu, ting ticu
hao nude 1am mdt. Tuy theo phy tai, nhiét do nudc lam mar va (rang théi lam
viéc clia binh ngung ma diéu chinh luu lrgng nuée lam mat dam bio yéu ciu
ky thuat. Xa khi qua ng cao su ddu nhiing vao nudc dé khong cho hoi amoniic
thodt vao khong khi. Amoniac con sét trong khi x4 s& dugc nude hép thu.

3.3. Thiét bi bay hoi

3.3.1. Binh bay hoi va dan lanh nuéec mudi

- Yéu cdu van hanh: Higu chinh t tit van ti&t luu dat d6 md cén thiét cép
1ong cho thiét bj bay hoi d€ giilt dugc ch& do nhiet do do £m yéu cdu trong
phong lanh. Dung dich musi ¢6 ndng do thich hop dé nhiét do déng bing cla
né thap hon nhiét do s6i cia moéi chat 5K voi bé musi va 8K d6i v6i binh bay
hoi lam lanh nuée mudi. Dam bio khong bi rd ri moi chat va dung dich musi.
Mitc dung dich mudi trong bé phai cao hon céc dan ong tir 100 d€n150 mm.

- Ddu hiéu lam viéc binh thiong: Nhiét do va 4p suat s6i & tri s6 cho phép.
Khoéng bi r& amonidc, bé mat truyén nhiét khong bi phli ddu va bdn. Nhiét do
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s0i nho hon nhiét 46 nude muéi ra khodi thist bi tr 3 + 5 K. B6 qud nhiét ctia
hoi hiit 5 + 15 K chimg t3 van tiét luu md hop 1i. Mic d6 1am lanh dung djch
mudi 1a 2 +~ 4K,

- Chii y khi van hanh: Khong khéi ddng bom dung dich mudi khi nhiét d6
trong bé chura gidm dén mic quy dinh ma chi cho quat khusy lam viac,

Khi thiét bi bay hoi & trong he thong c6 nhiéu mdy nén Iam viec song song
thi phai than trong mé van tiét liru cép léng tir tir d€ trdnh nap léng qua mic
dé phong 1ong vé dau hiit mdy nén.

Mirc léng dugce diéu chinh theo do qud nhiét clia hoi hit bing tay van tiét
luu hay ding van tiét luu nhiét hodc thit bi di€u chinh mitc 1éng kiéu phao.
Khi d¢ qud nhiét cao: mé to van tiét Iuu, nhung néu md to qud s& ¢é hanh trinh
am. Né&u van 116t luu mé nhd qud thi nhiét hit lai cao va nhiét do soi lai giam,
dan bay hoi khong duge six dung hél cong sudt, ning suat lanh mdy nén ciing
giam, con di¢n nang tiéu thy lai tang.

- Cde hir hdng ¢6 thé

+ R& rl amoniac.

+ BE mit bi bim bén.

+ Nong do muéi thdp nén nude musi bi déng bang. Néu nude musi déng
bang trong Sng s& bi né ong.

+ Cap long thira hoic thi€uy, cong sudt mdy nén qud 16n hay khéng du.

3.3.2. B¢ lanh khong khi

- Yéu cdu van hanh: Pha tuyét kip thoi, khong d€ chiéu day tuyet qué
2.5mm lam gidm céng sudt lanh va ting tiéu hao nang lugng quat gié. Giir
nhiét d¢ bay hei nhd hon nhiét do phong 8 + 10K, do qud nhiét cia hoi sau
dan lanh khoang 3 + 5 K.

- Thao tdc vin hanh: MG van cdp long cho dan lanh réi cho quat gid 1am
viéc. Néu thiét bj da ngimg lau thi phéi thir quay tay cdnh quat, kiém tra dién,
ddu boi tron,... réi mdi cho lam viéc,

3.4. Binh trung gian

- Yéu edu vgn hanh: Dam bao dp sudt lam viéc hop ly. Ap suat nay phu
thudce Iwu lugng thé tich cdc xilanh cao dp va ha dp, ch€ d6 cdp long va ché do
nhiét do ( ngung tu, bay hoi, qud lanh ) ciia hé théng.

Néu nhi¢t d¢ trong binh chua 16n hon 60°C thy chua cap 1dng cho binh
tfrung gian.
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Yéu cau diéu chinh cdp 16ng binh trung gian nhim cdc muc dich: Dam bio
nhiét d¢ hiit xilanh ha 4p cao hon nhi¢t d¢ bay hoi 5 + 10 K. Khéac phuc hanh
trinh 4m cua xilanh ha dp (ngirng cap 1ong binh trung gian). Pé xilanh cao 4p
lam viéc theo hanh trinh khé & nhiét d hit 16n hon nhiét do binh trung gian
5K. Khéng ché& nhiét do day cha xilanh cao dp khong quéd 110 =+ [40°C.

- Thao tdc vdn hanh: Git mitc 16ng trong binh cao hon mép trén cua
dng xodn.

Khi ¢6 hanh trinh 4m cta xilanh cao dp cin déng nhé cdc van hit cia
xilanh hai cdp dé trdnh qué tai binh, ngimg cdp 1dng cho binh trung gian vi
cho thiét bi bay hoi.

Duy tri dp sudi p & binh trung gian & tri s6 cho phép. Néu p,, cao, phai
ki€m tra xilanh cao 4p ( cla-pe, giodng dém khong kin.... ), néu p,, thap: Kiém
tra xilanh ha dp. p,, tdng n€u nhiét do ngung ty tang va cong suat xilanh cao
ap gidm, nguge lai thi nhiét do bay hoi gidm, céng suat xilanh ha dp ciim. Khi
nhiét d¢ bay hoi tang thi p,, ciing ting va cong sudt hoi xilanh ha dp tang.

3.5. Cac binh chira

3.5.1. Binhk chita cao dp

- Yéu cdu: Duy ui mic 16ng 6n dinh theo quy dinh (Khodng 50% dung
tich). Mtc 1ong thip s& lam gidm cong sudt lanh va dién ning tiéu hao 16n.
Mitc 1ong cao qud thi ¢6 nguy co ¢d binh ngung ciing bi ngép long giam bé
mat truyén nhiét.

Theo doi dp sudt, miic 16ng, van an toan thudng xuyén va dinh ki xa khi,
xa diu.

3.5.2. Binh chita ha dp (binh chia tudn hodan)

- Pam bao chita di 16ng cho bom ¢dp dén cdc dan lanh. Cic bom nay phai
dat thap hon 1 + 1,5m dé trdnh s6i & ddu hiit.

- Duy tri mitc long tir 200 dén 300mm.

3.5.3. Binh chita thu hoi

- Trudc khi cho 1ong phd bang vé binh phai hiit hoi trong binh dén 4p suat
hit. Truée khi dua moi chat trd lai cdc dan bay hoi phai thdo dau va binh
chita dau.

- Khong sir dung @€ chita 16ng lau dii ma phai dé binh & trang th4i sin sang
chtia 16ng phd bang theo yéu cdu van hanh.
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3.6. Bom li tam

- Bam bao chiéu cao cot 1dng ddu hit nhd hon 1,5m.

- Khoi dong bom: M& van hit, mé bom xa khi, nap long moi bom va déng
van ddy. Chay bom, theo doi 4p k& va dong dién T < Iy e Khi dat s6 vong
quay dinh muc (khéng qud 2ph) thi mé van ddy.

- Diéu chinh bom bing cdch thay déi s6 vong quay dong co (néu cé thé)
hodc thay déi d6 md van ddy.

- Thay ddi mic déu, nap bit, nhiét d6 dét néng dong co va cia bom, cic
chi s6 cla dp k&. Ap sudt ddu ddy ciia bom phdi 16n hoi &p <n4t trong hé théng
2,5 + 3bar.

- Ngumg bom: Déng van ddy, ngét dién, déng van hit va van ap ké€.

- Cur sau 80 + 100 gidy phai thay ddu cho bom.

3.7. Cac dung cu ty doéng

3.7.1. Van tiét luu nhiét

- Yéu cdu: Lam vigc 6n dinh, tin cay, cap long dé dat ché do nhiét do va
cong suat lanh theo yéu cdu. Chi khi ch€ do 1am viec cia h¢ théng lanh thay
déi thi méi cén hi¢u chinh lai cdc van. D¢ qud nhi¢t clia hoi tai chd dat bo cam
nhiét khong 1é6n hon 3 + 5K.

- Ddi hiéu lam vi¢c binh thuong: Do qué nhiét ciia hoi sau thiét bi bay hoi
trong pham vi cho phép, cé tuyét bam & nira than van phia moi chét di ra, &
cdc dan lanh kho, tuyét bam déu din.

- Thao tdc van hanh: Dinh ki kiém tra van va do qud nhiét ca méi chat.
S\ ti€p xtic va tinh trang cich nhiét badu cam nhiét, dng mao din.

- Dé phong cdc hir hdng: Than van bi dong bang hoan toan do tic éng loc
va do d6 do qué nhiét clia hoi ra khoi thiét bi bay hai cling 16n. Tan hét gid
than bang do van tiét luu déng hoan toan vi gdy 6ng cdm bién, rd méi chit nap
cha van, do dé 4p suat bay hoi ciing gidm, binh chifa va thi€t bi ngung ty bj
ngép long.

3.7.2. Role nhiét d¢ (thermostat)

-Yéu cdu: Déng ngdt chinh xdc va giit én dinh nhiat do theo yéu cau

- Chii y: Gilt sach cdc ti€p diém, dam bao tiép xic t5t. 6ng mao dan va bdu
cam nhiét luon kin khéng bi 13m rd moi chat lanh lam role mat tdc dung

3.7.3. Role dp sudt thdp (RLAS)
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- Yéu cdu: Cdc RLAS cao vd RLAS thdp phai lAm viéc tin cay, déng ngit
dit khodt, khong chap chon, rung dong.

- D€ phong hu hdng: Cic tiép diém bi chdy, vénh hay bi gi mat tiép xic
dién. Lyc hiit cha nam cham giam. Ld xo kém din héi. Hop x€p mat tinh dan
héi hay bi niit, thing. Ld dén moéi chat vao bi téc. H¢ théng truyén dong bén
trong lam vi¢c y€u hoic bj ket, gay.

- Bao dudng: Sau 750 dén 1000h lam viec, RLADS phai dugc kiém tra
dinh ky mét lan. Chi ¢ néi d4t than role.

3.7.3. Van dién tir

- Yéu cdw: Déng m& én dinh theo dong dién. Ddm bdo kin khi déng, thong
hét khi md. Khong rung, khong kéu. Ong hay than van phai dugc noi dat.

- Ddu hiéu lam viée binh thuong:

Van trén dudng cdp 1ong hay van dung dich mudi: Céc dan lanh Jam viéc
on dinh, dat nhiét do va cong sudt lanh yéu cdu. M4y nén khoi dong dé.

Van khéi dong médy nén (van giam tai): M4y nén khoi dong binh thudng,
nhi¢t ¢ ddu ddy khéng ting nhiéu.

Van trén dudng cp nude 1am mat: Cép nudc kip thoi dé thiét bi ngung tu
lam viéc binh thudng.

- Dé phong hu hong:

+ Loc bin lép phia ddu van bi héng: Chii ¥ dac bi¢t vi van ldp trén dudng
din dung dich muéi.

+ Cuodn day bi am, hong céch dién lam dién trd gidm hay bi dit,

+ L5i thép bi ket

- Bdo ditdng: Cit sau 1000 dén 1200h lam viéc phai bio dudng van: lam
sach phin loc, ki€m tra dién (r& cudn day, dién rd céch dién (khong nho hon
0.5MQ), ki€m tra do kin clia van vi cdc ric co, kiém tra n6i dit.

4. Diéu chinh ch& dd nhiét do cla hé théng lanh

Ché d6 nhigt do cha hé théng lanh cha y&u bao gém:

- Nhiét do soi:

- Nhi¢t d6 ngung tu;

- Nhiét d6 qua lanh;

- Nhiét d6 hit va nhiét d6 ddu day clra mdy nén.-
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Cdc nhiét do nay ¢ tdm quan trong dac biét anh hudng truc ti€p dén tinh
kinh t€ (nhu tiéu hao dién, nuée) va tinh k¥ thuat (tdc 12 s6 lugng, hay ning
sudt lanh va chat lugng, hay nhiét d 1am lanh) cha hé théng.

Ché d6 nhiét do hgp 1y duge quy dinh do ché d6 nhiét - 4m yéu cdu va tinh
trang k¥ thuat cua phdng lanh, cdc dic tinh k¥ thuat cia dan lanh (bé mit
truyén nhiét, phuong thite truyén nhiét), s6 lwgng va tinh hinh phu tai lanh, gid
thanh dién nudc, diéu kién khi hau va kiéu 1am mat thi€t bi ngung tu, v.v...

4.1. Nhiét do soi (ty) va nhiét do dau hat may nén (t,)

4.1.1. Piéu chinh nhiét dé soi

- Yéu cau: On dinh & gid tri hop 1y quy dinh. Khi ty gidm 1K thi nang sudt
lanh clla mdy ¢6 thé gidm 4-5% va sudt tiéu hao dién ning tang khoang 3-4%.

- Anh hudng cita nhiét dé séi:

Khi nhiét d& séi (t;) giam: Nhiét d6 lam lanh thdp, ning suit dan lanh tang
nhung kéo theo hang loat y€u t6 bit lgi nhu nang sudt lanh clia mdy nén giam va
sufl tiéu hao dién ning ting do ty s& nén ting, ning sudt hit giam (do thé tich
riéng hoi hut ting), do d6 ca hé sé cdp va lun lugng moi chit qua mdy nén cling
gidm. Mat khdc thi tuy&t bam nhiéu trén cdc dan lanh, d6 4m khong khi phong
lanh gidm ¢4 thé 1am tang t6n hao thuc phdm hodc 1am co rit hang bio quan.

Khi t; tang: Chl yéu 1a khong khi dat nhiét d6 1am lanh yéu cau va tang
do qué nhiét hoi hiit

- Gig tri nhiét dg soi hop 1y:

V61 hé thong 1am lanh truc ti€p: tg phai thap hon nhiét ¢6 phong lanh 8 - 10K.

H¢ thong lam lanh gidn ti€p: t, phai thdp hon nhiét d6 phong lanh 11 +16K
(nhiét do chdt tai lanh cao hon t; tir 4 dén 6K va thdp hon nhiét d6 phong
lanh 7 + 10K).

- Phwong phdp diéu chinh 1,

Phuong phdp hay ding la diéu chinh nang sudt lanh clla mdy nén bing
cach thém vao (khi pg, ty cao) hay bét di (khi py, tp giam) mot s6 mdy nén hay
mot s6 xi lanh cia mdy nén hai cép.

Viéc di€u chinh duge thue hién bing tay hay do role dp suét thap, van tiét
luu ty dong, dua bét hoi ddy sang dudng hdt, v.v...

4.1.2. Piéu chinh nhiét do hi (t,)

- Yéu cau: Khi t, da & gid tri hgp 1¥ thi nhiét do hit t;, phdi duge di€u chinh
dé ¢6 do qua nhiét hop Iy cho phép, giit cho mdy 1am viéc & hanh trinh khé ma
cong suat nhiét cdc dan lanh van cao.
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- Tri s6'do qud nhiét hop 15 ciia hai nit: 5 + 15K,

Néu dé qud nhiét nay nhé hon SK ma doan 6ng khong boc cédch nhiét va
xilanh mdy bi bdm tuyét day thi cé thé van tiét lvu m& qud to, ¢d thé ¢é hanh
trinh dm.

N&u dé qud nhiét 16n hon 15K: Chéng t van tist luu mé nho, khong cdp
d( 1ong cho thiét ki bay hoi. :

- Plugong tién diéu chinh: Diéu chinh do mé clia van tiét luw,

4.2. Nhiét do ngung tu (t,) va nhiét do ddu dy ciia may nén (ty)

4.2.1. Nhiét do ngung tu (t,)

- Yéu cdu: Cung cdp cho thiét bi ngung w dt nuée hay khéng khi lam mdt
dé tao nhiét do ngung tu ¢, & gid tri thap c6 thé duge, vi t, chi tang 1K thei thi
nang sult lanh cing gidm 1 + 15% v tien hao di¢n nang ting 3 + 4%.

- Anh hitong cita 1;: Khi 1 tang thi 4p sut ngung tu Py cling ting 1am tang
ti s6 nén va tiéu hao dién niing, déng thai h¢ s6 nap va luu luong khéi lugng hoi
qua mdy nén ciing giam. Ngoai ra, khi Iy tang con lam tang lugng hoi sinh ra
trong van ti€t luu lam giam nang sudt lanh va qud trinh lam viéc khéng én dinh.

- Ddu hiéu 1, hop Ij: Nudc khi qua thiét bi ngung tu khong bi ham néng
qud 6 + 8K v6i binh ngung 6ng chiim va 2 + 3K véi thiet bi ngung tu bay hoi.
Néu phéi 1am nguoi nuéc trong thap lam mat (dé ding lai) thi nén gii¥ mitc do
ham néng nude & binh ngung khong qua 2 + 4K. t, cao hon nhiét do nuéc ra
khoi binh ngung 4 + 5K.

- Plutong phdp ha t;: Thy theo diéu kién cung ¢dp nudc ma tinh toin kinh
t€ chon t, hop 1y. Khong cé thdp 1im mat hay nuéc gi€ng ma gid thinh nude
cao thi ¢6 thé chon t, cao hon, nhung phai cé phuong 4n diéu chinh 1, khi qua
cao. Lam mdt bang nudc giéng dat hiéu qua kinh t& k¥ thuat cao hon ca.

4.2.2. Nhiét do ddu ddy mdy nén (t,)

- Yéu cau: Giit ty & gid tri hop 1y, ty cao qud (Ién hon 1509C) lam déu bi
gidm khd néng boi tron, tao can hodc dau b chay, t, tidp qud thi mdy cé thé
lam viéc véi hanh trinh 4m.

- Gid tri t; hop 1y: Duge xdc dinh phu thudc vao ty, t, va tinh hinh nuée
lam mét may nén, t, 16n, t; gidm thi t, cang cao. Gi4 trt hgp 1y clia ty cho trong
bang 9 - 1, t sai khdc nhiéu véi céc gid tri ndy chiing t6 mdy nén lam viéc
khong binh thutng hoic didu chinh c4p 1éng khoéng phi hop.
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Bdng 9-1: Gig 11 1, phu thuge Iy va ty ciia hé thong lanh amonicc
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- Diéu chinh: bo qudé lanh trong thiét bi qua lanh bing nuéc 13 10K s& cho
hi¢u qua cao hon ca, con trong thi€t bi héi nhiét thi chj nep duy tri d¢ qué lanh
2,5 + 3K. O tri 56 do qud lanh hop 19, nang sust lanh ¢6 the ting 4 dén 8%
nhung néu d6 qua lanh 16n hog thi hi¢u qua lai gidm. D& gidm chi phi dien
nang, c¢6 thé cho nuge lanh di qua dan qud lanh rdi vao thigt bi ngung ty. Nhiét
d6 qud lanh phéi cao hon nhiét do nudc ra khoang 2 + 3K.

IV. VAN HANH HE, THONG LANH FREON
1. Bdc diém chung cda cac hé théng lanh fresn

Nguyén Iy lam viéc cla cdc he théng mdy lanh amoniic va fredn 12 hoan
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todn gidng nhau. Vi vay, 0 day chi néu thém mot s8 dic trung k¥ thust chung
cho cdc h¢ thong lanh fre6n, né s& quyst dinh cdc dac di€m van hanh cia cic
hé théng nay so véi cdc h¢ théng amoniac vira khio sdt trong muc I1I.

Do tinh hda tan 5t giita freén v ddu boi tron nén trong cdc hé théng freon
12 (R12) va hau hét cde h¢ théng freon 22 (irir cde h¢ théng nhiét do thap)
khong b6 trf cdc thist bi tdch ddu. Trong lip dat va van hanh phai chd y dam
bao héi ddu tir thiet bi bay hoi vé mdy nén.

Céc fredn hdu nhu khong hoa tan nuée nen phdi ¢6 nhitng yéu cay déac biét
trong ché tao, lap dat va van hanh hé théng freon, dé 4m khong lot vao he
théng va thudng c6 phin sfly vdi cdc chat hiit 4m dat irong hé théng.

Cédc fredn cé tinh hru dong cao va khé phat hi¢n chd rd nén phai c6 nhitng
yéu cdu khit khe dém bao d6 kin cia hé théng, nhat 14 t8 hop mdy nén. Trong
van hanh phai thudng xuyen kiém tra do6 kin.

Trong hé thong may freén cé cic chi tiet bang kim loai mau hay hop kim
mau, nén trong bio dudng, van hanh (lam sach bén, cin nuge ...) trdnh diing
nhitng bién phap ky thuat gay 4n mon, hy hong cdc bo phan, chi tiet nay (nhu
cho rugu, cén chéng 4m, 1am x4y x4t bé mat cdc chi tiet o)

NGi chung fresn khong doc hai nén né dugc dung phd bién trong cdc mdy
lanh ding cho sinh hoat, mdy diéu hoa nhiét 46, mdy lanh thuong nghiép, cic
h¢ théng lanh ning suat nho, ... & cdc he théng nay thudng c6 thiet bi hoi nhigt
ma khong c¢é binh tich 16ng hay thiét b qud lanh riéng.

2. Dic diém van hanh cac hé théng lanh fredn
2.1. Ddu hiéu lam viéc binh thudng

v" Ddu hiéu [am viéc binh thudng 13 trong khoang lanh dat duge nhiét do
yéu cdu,

v" Dan 6ng bay hoi c6 bé mat sach hay dugc pha mot 16p tuyét déu din.

v Ong hiit lanh nhung khéng phi tuyét, _

v" Phén trén cha mdy nén néng vira phai, nhi¢t d¢ khong qud 60 + 700C.
v Méy khong rung, khong chiy ddu, khong c6 tiéng g6 Ia.

v Nhiét do phong may khong 16n hon 400C,

v 16 hop truyén dong bing day dai, do cang clia day dai vira phai, khi
dung ngén tay 4n do vong & doan giita day khong qud 20mm.
v" Nhiét d¢ bé mat dong co khéng qud 70 + 800C,

251



2.2. Khéi dong may

Trinh tr va nguyén tdc khoi dong ciing twong tu nhu & mdy amoniic.

Chii y: Xem xét dac diém 1ap rdp 16 hgp va céc thiét bi, kiém tra so dé
dién, quay tay thir quat gid.

- Kiém tra dé cang day dai céc mdy ho, quay tay thir mdy nén, déng dién
kiém tra chiéu quay cia quat. : _

- Mé& céc van trén mdy nén va binh chita. Khoi dong may.

2.3. Ngirng may

Thao tac ngimg mdy lanh fredn cing don gién va thudng cé hé théng diéu
chinh ty dong, chi cdn bam nit “dimg may”.

Khi mdy nghi lau thi déng van trén binh chia vi hiit hoi tir dan bay hoi vé
cho deén khi tan gid & dan bay hoi. Sau d6 déng van hut, ngit mach dong co mdy
nén va déng van ddy. Kiém tra trang thdi cdc van, cdc vong bit va céc ric-co.

2.4. Di¢u chinh ché do lam viéc

Che do lam viéc cia cdc hé théng mdy lanh freon duoc didu khién bing
cdc thiet bi tw dong nhu role nhiét d6, role dp suat. Van tiét luu nhiét, van diéu
chinh nudc. Viét van hanh cdc thiét bi nay ciing giong nhu & he théng amoniac.

Rale dp suat thadp duge chinh phtt hgp véi nhiét do yéu cu trong khoang
lanh theo cdc gid trj ciia nhiét k€ trong khoang lanh va cia dp k€ ddu hit, C6
thé 14y so bo gid tri ban ddu dat role dp sudt thip theo gid trj cho trong bang
9.2 phu thu¢c vio nhiét d6 khoang lanh - trudmg hop R12.

Van i€t luu nhiét ¢6 thé chinh cin cif vao cdc ddu hiéu 1am viéc binh
thudng cua hé thong nhu trinh biy & muc a.

Van diéu chinh nuéc duge chinh theo 4p sust ngung tu, tu doéng ngat nude
sau khi mdy nén di ngimg.

Bdng 9.2. Gid tri so b¢ ddt ro le dp sudt

Thiét bi lam lanh |\ Diét f{' tanh, Ap sul, bar
Déng mach Ngat mach
Ta lanh 0+3 2 0,6
Qudy lanh 15 412 0,7 0,1
Buéng lanh bio quan
Thit -1+1 1,8 0.5
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Ca -4+ 1,6 0,3
Bé c4 -10 1,16 0,27
Bé kem - 20 0,27

V. BAO DUONG HE THONG LANH

1. Bao dudng cac thiét bj bay hoi

1.1. Binh bay hoi va dan lanh nudc mudi

- Dinh ky thdo ddu (ciing v6i mdy nén trong hé théng amoniic).

- Thudng xuyén hiéu chinh néng do nudc musi.

- Co rira bé mat truyén nhiét it nhat méi nim mot lan.

1.2. B¢ lanh va din lanh khong khi

- Dinh k¥ ki€m tra vA bdo dudng quat gié, h¢ thong phd tuyét biang dién.

- Phd bing dan lanh:

He théng lam lanh trie riép: Thudng st dung hé théng 1am tan gid bing
hoi méi chat néng. Véi he théng lanh freon ¢ thé ding dién trd nung néneg,
tao “chu trinh ngugce™ nhur so d6 hinh 11. Vi hé théng amoniac: nging cap
long, n6i thong cdc dan lanh vdi binh chita thu héi dé 16ng duge tich trong binh
chta. Mé& van hoi phi bang tir mdy nén vao dan dé lam tan gid. Chi y diéu
chinh git dp sudt cla hoi ngung tu trong dan khong nho hon 4bar dé nhict 49
ngung ty cia hoi cao hon 09C. Sau khi ph4 bing xong thi théi truc tiép
amoniic dé 1am sach ddu bam trong h¢ thong, sau dé déng van thong dan véi
binh chifa thu héi va m& van cao 4p théng véi binh chia nay, dua long vé 6ng
gép long.

Hé théng lam lanh gian tiép: St dung hé théng 1am tan gid bing dung dich
nudc mudi néng 40 + 500 C,

2. Thiét bi ngung tu

- It nhat mot thang mot 14n phai x4 ddu (qua binh chéa d4u),

- Khi bé mat dng bi bam ddu (vé phia moi chat) hay bi bdm cin (vé phia
nuéce lam mat) phai xi Iy bang cdc phuong phdp co hoc va hod hoc. Sau khi
lam sach binh ngung phdi thir kin, thir bén. C6 thé diing niit kim loai cé do cén
[ 50 nidt mot s6 ong bi ro, nhung sé lwong ong khong diung nay khong duge
qud 5% t8ng s6 Sng clia binh ngung.
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- V61 cdc dan ngung: Lau chli bang ban chai long sau d6 rira bang nude
am & nhiét d6 khodng 50°C. Néu bé mat din ngung ¢ cdc I§p ban badm dinh
thi rita biang dung dich Na,CO, dm, néng do khoang 5%, sau d6 théi kho bing
khong khi nén.

- Ki€m tra khong khi lot vio thiét bi ngung tu theo cich sau:

Vol binh nging lam mdt béing niéc: Déng van day clia mdy nén va van
I6ng sau binh ngung, cho nuéc lim mit qua binh ngung trong maot vai gidy dé
nhi¢t do cta né bing nhiét do nude vao. Néu nhidt do nude vio vi ra béng
nhau, con dp sudt trong binh ngung khong thay déi v bing ap suat bio hda
cia moi chit & nhiet do twong ving d6 thi ching 16 khong ¢é khong khi lot.

Véi dan nging khéng khi: Ciing lam twrong ty nhung phai do nhict do
khong khi & ngay gin dan 6ng.

Do chénh gilta 4p sudt do 4p k€ chi va 4p sudt bio hoa & nhiét d6 moi
trwong cang lon thi chimg 16 trong h¢ théng cang cé nhicu khi lot.

Lam cdc thao tdc x4 khi. O hé théng freon c6 thé x4 khi qua ric diu ndi
van ddy nhung khong quéd 10s gay thét thodt moi chal,

3. May nén

Viée bao dudng mdy nén rat quan trong, dic biét 1a v6i cdc mdy nén cong
sudt I6n va v6i hé théng amoniic.

- Bio dudng dinh ki: Cif sau 72 dén 100h lam viéc phai thay ddu mdy nén,
5 14n ddu phai thay ddu hoan toan bing cich m& nip bén thio sach diu, ding
khi nén théi sach va d6 ddu méi vio.

- Kiém tra du phong: Cit sau 3 thang lam viéc phai thdo va kiém tra cic cum
chi ti€t chit y&u nhu xilanh, piston, tay quny thanh chuyén, cla-pé, nip bit...

- Phi céin 4o nude lam mat: Néu trong duong ong dan nude va mat trong
do nude lam mit ca mdy nén bi déng can thi phai cho axit clohidric 25% vio
ngam 8 + 12h, sau d6 rira cdn than bing dung dich NaOH 10 + 15% va rita lai
bang nudc sach.

4. Nap thém ga, dau va khir am trong hé théng fredn

- Thém ga: Do x4 khi hay do rd fredn & cdc mdy hd hay may nira kin thi
cdn phéi nap thém freon cho hé thong.

Trong cdc mdy cong sudt nhd, fresn duge nap thém theo dau van hidt: Thdo
role dp sudt thdp, ndi véi binh nap qua bo van nap. Nén dung cic binh freon
¢6 dung tich nhé dé gidm nguy co lot &m. Binh dat & trang thai nap hoi. Nén
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ldp phin sdy trén duwdng nap. Déng van hit dé tdch dan bay hoi réi khoi dong
mdy nén vd md& nho van trén binh dé ap sudt hit khong vuot qud 1,5bar.

- Nap thém dau: Khi mttc ddu thap hon binh thudmg: cho mdy nén lam viéc
theo hanh trinh 4m khodng 20ph ( mé to van cdp ldng) d€ dua dau & dan bay
hoi va trong 6ng ddn vé mdy nén. Néu vin thidu diu thi phai nap thém: Péng
van hidt dé€ gidm dp suét trong cdcte dén gan.dp sudt khi quyén thi dimg mdy,
dong van day va néi 1ong ric-co ddu hdt dé ha dp sudt dv trong cécte rdi rét
ddu vao, sau d6 thay vong dém va van chat nir. BE x4 khong khi ra khéi mdy
cén ndi long ric-co ddu ddy va khoi dong mdy nén 3 dén Sph 16i dimg may,
van chill ric-co va & cdc van cla may.

5. Xa dau ra khdi hé théng amonisc

Thi€t bi tdch dau khong thé loai trir hét ddu 1wy dong ciing amoniic trong
h¢ théng nén thudng xuyén ¢é diu tich tu & cdc thiét bi cha he théng. Trong
khi van hanh phai chd y xa ddu, ¢6 thé theo chu ki nhur sau:

- Cdc dan lanh méi 14n ph4 bang.

- Cic binh bay hoi: 10 nghy/ l4n.

- Binh ngung, binh chita, binh tich 16ng: | thang/tan.

- Binh trung gian: 10 ngay/lan.

- Binh tdch dau va binh chita ddu 5 ngay/lan.

Chit y: Khi thio ddu phai thuc hi¢n trong dicu kién 4p sudt thap dé giam
lugng hot t6n thét bing cdch thai qua binh chita ddu thong véi dudng hiit may
nén. Sau khi da hiit hoi tir binh chita déu trong khodng 30ph thi déng van, tich
binh ra khoi hé théng va thdo diu vio thing chita d€ sau dé phuc héi lai dau.

6. Chuan bi nudc musi

Khi khudy cho mugi tan, nhiét do dung dich tang kh4 nhanh, do vay ¢d khi
phai méat hang ngay (24h) chay mdy mdi ha duge nhi¢t do dung dich xudéng
dén nhiét do sir dung. D¢ giam thoi gian chuin bi nay, c¢6 thé dung nudc d4
dap nhé lam lanh dung dich. :

Chii y: Khong cho nuwde mudi vao bé khi d4 chua tan hét. Kh chudn bi
nue mudi tir cdc be riéng thanh nhidu mé thi néng do musi & cdc bé phai
giong nhau va bing néng d6 mong mudhn.

Nén cho thém voi séng vio nudc musi véi i 1¢ 1kg/1001 nude musi dé né cé
tinh ki€m, trdnh n mon cdc chi tict bing déng (dic biét trong he théng lanh fredn).
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VL. SUA CHUA HE THONG LANH NH,

1. May nén

- V6 mdy viing xilanh néng lén khéc thudng, ¢ thé do:

Clape day hodc clapé hiit bi gay hay hong 16 xo, xécming bi mon, yéu.

Kem theo: Néu dp sudt ddy giam nhanh va can bang dp sudt hiit 1a hu hong
G clape ddy, can thay vi diéu chinh lai.

- Néu tieu hao ddu tang va khi quay tay thdy dp sudt khong tang thi ching
t0 cdc xécmang bj hoéng, cdn thay thé.

- Nhiét d6 day thip, cé tuyét pha trén dudng hiit va vé mdy nén & viing
xilanh la do ¢6 hanh trinh &4m, cdn ddng bét van tiét luu.

- Ap sudt hit tang, he théng mét lanh chitng t ¢6 hoi théi tir khoang day
sang khoang hdt mdy nén do van an toan bi hdng, cdn sira lai van an toan,

2. Ché& do nhiét do va ap suit cla chu trinh lanh

2.1. Ap suat, nhiét do ngung tu cao

Thudng kem theo cdc biéu hién sau:

- Nudc Jam mat ra néng hon binh thuding, d6 ham néng nudc 16n hon 5 + 8K:
Thi&u nude 1am mat.

- Nhi¢t d6 ngung tu cao hon nhi¢t do nude ra qud mitc binh thuodng (4 + 6)
ma kim dp k€ ddy dao dong manh: Trong binh ngung co khong khi. Néu kim
ap k€ 6n dinh:

- Mt téng nhiét do clia nude 1am mat nhd hon 5K chitng t6 cdc 6ng binh
ngung bi bdm cin hay bi pha ddu, ban. Can bio dudng, lam sach binh ngung.

- Mitc léng trong binh ngung hay trong binh chira cao qud muc binh
thudng. Néu do qud nhiét hoi hit khong cao: Trong hé thng thira moi chat,
can rdt bét ra.

Né€u dé qud nhiét cla hoi ra khéi thiet bi bay hoi cao (16n hon 2K): Cap
1ong khong di, can md to van tiét luu.

Nhiét do ngung tu cao hon nhiét do nuéc 1am mét ra qué 6K véi binh
ngung ng chiim va qui 7K véi dan ngung tudi nudce: Ngoai cic nguyén nhan
néu trén, cling ¢6 thé do nhiét d6 nwde 1am mat cao qud, nudc phan bo khong
déu, vao cdc dng hoac do thiét bl ngung tu khong ¢ bé mat truyén nhiét, cdn
xdc dinh ding nguyén nhan.
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2.2. Ap suat bay hoi va nhiét dé bay hoi thap qua

Biéu hién:

- D6 qud nhiét clia hai sau thiét bi bay hot 16n.

- Do chénh gita nhiét do nude musi ra va nhiét d6 bay hoi Ié6n hon SK,

hay nhiét do phong lanh cao hon nhiét d6 s6i qua 10K.

- Puting din 16ng sau phin loc ¢é phu tuyét do phin bi tic.

Nguyén nhan va cdch khic phuc:

Néu trong hé théng thicu moi chét cin tim va khic phuc ché 1o, nap thém ga.
- Dan lanh nho, ¢6 thé thém dan lanh,

- Cong sudt lanh ctia may nén 16n qui. C6 thé ngit bt mdy nén.

- LGp tuyétl phit qud diy & dan bay hoi hodc cdc 6ng ciia binh bay hoi bi

bam bdn bdm bing vi nudc musi lodng. Cén phé biing dan hodc co rira dan va
di¢u chinh néng do nudc musi.

- Ciing ¢6 thé do cdc dung cy tr dong dicu chinh 1am viéc khong t6t,

can kiém.

hot

2.3. Ap suit va nhiét do bay hei cao qua

- Bi€u hi¢n: Nhiét do nude musi va phong lanh cao, hoi sau thiét bi bay
khéng dugc qud nhict, 4p suat dau ht tang...

- Nguyeén nhin va cdch khic phuc:

+ Mdy lam viéc v6i hanh trinh 4m: didu chinh cé&p 1dng.

+ Thita méi chat trong h¢ théng: xa bét.

+ Mdy nén khéong db nang suat lanh.: tang thém mady.

+ Mdy nén ¢é su cd bén trong: kiém tra cdc clapé, xécmiing va sira chita.
2.4. Ap suit cao trong ca hé théng

Thira moi chét hodc cdch nhiét ong hiit qui kém.

2.5. Nhiét d¢ hiit cao hon nhiét d¢ bay hoi nhiéu

Nguyén nhan va cich khic phuc;

-~ Van ti€t luu m& nhod. Cén mé them.,

- Thi¢u moi chit trong hé théng. Cin kiém tra 1o £ va nap thém.

- Khong du nudc hay khong khi ¢6 nhiet d6 thich hop lam mat thiét bj

ngung ty. Néu khong gidm duogce nhiet d6 thi phdi tang lvu luong nudc hay
khong khi lam mat.

257



- Sy ¢@ trong mdy nén: Kiém tra clapé, xécmang.

- Céch nhi¢t 6ng hit qui kém hodc dng hit qué dai.

- Ciing ¢6é thé do cédc dung cu tu dong di€u chinh hoat dong khong 16t.

3. Hé théng lam viéc & ch& dd hat am

Khi h¢ théng lam viéc theo hanh trinh 4m thi nhiét do d&u hit t, bing nhict
d6 bay hot ty, dudng 6ng hiit va xilanh mdy nén bi pht: tuyél. Nguyén nhan va
cich stra chita:.

Cdp long thita: Cin déng bét van tiét Iiru.(hodc chinh lai van tiét luu nhiét).

- Nap thira méi chat vao hé thong: Can gidm lugng maoi chat luu dong trong
h¢ thoéng.

- Tuyét phit day & dan bay hoi hoiic cdc ong bi bdm ban lam gidm kha ning
truyén nhiét; Khong d¢ 18p tuyét diy qué Smm ma khong pha biang. Co rira
dan ong.

4. Phong lanh khéng dat nhiét dé yéu cau

Nhiét dg khoang lanh khéng ha duge dén gid tri yéu cau ciing ¢ nghia 1a
hé théng lam viéc khong dat yéu cdu. C6 rdt nhiéu nguyén nhan, chil yéu phai
xern x€t lai cdc huir hong clia mdy nén, cdc ché dé nhiét d6 va 4p sudt cua chu
trinh lanh.

Pdng chi y nhdt 1a cdc nguyén nhin: mdy khong du cdng sudt, nap thla
hodc thi€u moéi chat, hong clapé va xécming mdy nén, tac phin loc, thiét bi
ngung tu khong da hay khong duge 1am mat t6t, thiét bi bay hoi bi bdm nhiéu
tuy€t hay qud ban, v.v...

5. H& théng dau

5.1. Tiéu hao dau tang qua mitc binh thuong

- Biéu hién: Nhiét do vo mdy nén ting cao do khéng di diu boi tron vi ddu
bi di thco mdi chét hay bi rd qua nép bit néu xécmang dau da bi mon hay céc
vong dém graphit & nip bit bi mon hay bi vénh. Can thay xécmiing ddu va sira
lai ndp bit.

- Néu nudc 1am mét binh tich dau c6 nhiét d6 ra cao ching t6 binh tich
dau khong duge lam mdt t6t nén kha nang tich dan kém, dau ¢dn trong moi
chét nhiéu. Cin ting cudng lam mat binh tdch dau.

- Khi khong thay ¢é ddu dan tr dong vé vo mdy nén (tlr binh tach diu) thi
¢ thé céc dung cu diéu chinh mitc ddu clia binh hoat dong khong t6t: Phao
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khong néi, van héng... Cdn xem xét va sira lai.

3.2. Chay dau

Néu thdy mdy nén bi rung manh vi ¢6 diu chay nhiéu qua ndp bit (16n hon
20 giot/h) thi ching t6 mdy nén chua dugc cén chinh t6t, cin khic phuc hién
tugng may rung.

5.3. Ap suat dau qua thap )

N€u déng kin céc van thdo diu ma ap sudt ddu thdp qud mic yéu cau thi
¢é the ¢6 cdc nguyén nhan hu hong sau:

- Trong cdcte hét ddu. Cén nap thém va diéu chinh lai dp suat ddu (qua van x4).

- Tac phin loc dau, cin thio va rira sach.

- Ddu bi chiy do cic vong dém cha ndp bit bi quda mdn, bac 16t thanh
truyén qud cil va mon. Can kiém tra cic mai ndi va khic phuc chd ro. Thay
bac, sira chira nip bit.

- Bom ddu bi ban cén thdo ra va rira sach banh ring, phin loc, kiém tra,
di€u chinh khe h¢ giiia banh ring va than bom.

6. Rung va 8n & may nén

- Néu mdy va cdc cum chi tist quanh mdy nén vi dudng éng rung manh thi
chirng t6 1a mdy nén mat can bing hoic cic dai 6c dinh vi mdy va dong co bi
thdo léng. Chinh va c6 dinh lai mdy nén va dong co.

- N€u ¢6 ti€ng g6 trong mdy nén ma nhiét do ddu ddy gidm vi khoang hit
mdy nén bj phii tuyét thi mdy lam viéc theo hinh trinh 4m, can diéu chinh cap
16ng din bay hot.

Néu ti€ng g6 1a ti€ng va déap co khi (danh, kho) trong méy nén thi ¢
the 1a pittong khong duge ¢8 dinh t6t, va dap v6i cum van ddy. Cin kiém tra
khe ho gilta pittong va cum van ddy, g dinh lai pittong,.

VIL SUA CHUA HE THONG LANH FREON

Phan I6n cdc cong viee sita chita & h¢ thong lanh freon ciing giong nhu &
h¢ théng amoniic di trinh bay & muc 9.6.

C6 nhitng hu hong chi xdy ra & hé théng freon 1 vi 6 nhitng diém khic
bigt vé tinh chat cla freon so véi amonidc vi vi cdc mdy nhd ding moi chél
freon ¢6 nhitng dic diém ciu tric va hoat dong khdc véi cdc he théng 16n. Vi
vay trong phin nay thién vé trinh bay b sung ky thuat sira chita cdc h¢ théng
va 16 hop mdy freon cong sudt nhd va mdy freon néi chung,
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Yéu cau chung véi cong viec sira chira céc may nho:

Rat khé dit ra tiéu chudn chinh xdc cho viec stra chita, 16 phu thuoe nhiéu
vao tay nghé va nhan xét dinh gid cla nguoi sira chira.

Trude tien va ludn ludn phai xem xét yéu ciu sita chita clia ngudi sir dung
va ki€m tra nhanh toan bo h¢ théng. Do dp suat mdy nén va nhiét do phong
lanh hodc nhiét d6 doi twgng lam lanh réi phan tich nhitng nguyén nhan ¢é thé
¢d. Cudi cling thi thiét b phai tro lai trang thdi hoat dong (.

1. Bdng c¢o may nén

1.1. Pong co khong quay

- Kiém tra cung cdp dién. Chid ¥ cdc mdy lam viéc v6i hai day pha, néu mat
dién mot pha c6 thé hiy con dien dp day cung cdp cho midy ma khong Jam
quay dong co duge. Ché ¥ cdc 4ptomat ngat nhung khong tir déng mach laj...

- V6i dong co mot pha ¢6 tu khéi dong, néu khdi dong truc ti€p dugce thi
chitng (6 tu d3 hong.

- Raole dp sudt ngit mach.

Role dp sudt cao cit do ap sudt ddy cao qud: Tim nguyén nhan nhu: diéu
kién ngung tu kém, thi€u nudc lam mdl, lot khi vao h¢ théng qua tdi v.v...

Role dp sudt thap khong déng mach lai 6 thé do mat mei chat lanh, ciing
6 khi do 4p suat & cdcte qua thdp do may dat rong mai trudng qud lanh hay
cdc 6ng néi clia role dp sudt bi gidp, gly.

- Cling ¢6 thé do dong co qua yéu nén role nhiét cla dptomit ngdt ngay
mdi khi khéi dong.

1.2. Péng co quay nhung khong dat toc do

- Cén kiém tra mach dién xem xét dién tré ti€p xiic (& dong co mat pha)
va ki€m tra ¢dc pha (& may 2 hay 3 pha).

- C6 thé ma sét 16n & cut - xi - né do mila dong dau dong cing... véi may
hd ¢6 the thdo day cu - roa kiém tra bang quay tay.

1.3. Bong co quay nhung may nén khong quay

- Mdy nén bi ket hoac do ap sudt qud cao. Tim 15 nguyén nhan va
khac phuc.

- C6 the pu-1i bi thdo 16ng, day cu - roa bi trugt.

L.4. Nang suat chia may nén giam

Né&u khi quay tay vo lang ma khong ¢6 nén va khéi xilanh bi lam néng
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khong déu. Hién tugng gicng nhv mdy amonidc - ¢6 thé do xilanh vi cic
xécmang bi mon, gly clapeé...

1.5. May nén bj dot nong qua miic

Néu mite dau thdp qud thi ching 16 lwong ddu bi hit khoi mdy nén ting,
Cho mdy lam viéc theo hanh trinh dm 20 + 30ph d€ dua dau vé.

1.6. Clapé lam viéc kém ’

Kim dp ké rrong ng dao dong nhiéu.

2. Ché& db lam viéc cua hé thdng

2.1. May nén hay ngit

- C6 thé do role nhiét d6 hay role dp suat thap chinh khong ding (nhict do
va dp sudt car qud cao).

- Cling ¢6 thé do clapé ddy khong kin, van tiét luu dong kém hoac do mdy
nén kho¢ qui hay quay qua nhanh (c6 thé gidm duding kinh pu-li dong ca).

- Kiém tra gisi han dat rofe 4p suat cao.

- Xem xét muc d¢ dp sudt xem ¢4 thi€u moi chat lanh khéng.

- Kiém tra xem bau cam nhiét cia role nhiét d6 da duge dat hop H chua.

2.2, Chu ki hoat déng cila may qu4 dai

Cé nhiéu nguyén nhan, c6 thé ké ra mot s6 nhu sau:

- Thi€u moi chdt do diéu chinh cp 16ng chira hop 1i.

- May nén qud y€u hodc quay qua cham.

- Bim cdm nhiét clia role nhiét 49 dat khong diing.

- Gidi han cha role nhi¢t do hay role 4p suat duge chinh véi khoang qui rong.

- Diéu kién ngung tu kém.

- Thi€t bj bay hoi qud nhd hay 16p tuyét bim qud day.

- Cach nhi¢r khoang lanh kém hay phong lanh khong kin hoac clra md
qud nhiéu.

- Pura vat bao quan qud néng vao phong lanh...

- Cing 6 thé do role 4p sudt hay role nhiét do bi ngén mach hodc bau cdm
nhiét khéng con maéi chat.

3. Ché dd nhiét dé va ap suit chu trinh

3.1. Nhiét do dau day

Sor thir 6ng ddy, nhigt d¢ thong thudng phii 60 dén 90°C (tiy theo moi
chat). Néu né qud néng phdi xem lai diéu kién ngung tu.
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3.2. Nhiét do hiit

Ong hiit phi & nhi¢t do bing hodc cao hon mét 1t nhiét 46 moi trudng.
Néu né qud lanh 1a do van tiét luu m& qud 16n, néu qua néng la do do qui
nhiét qua cao.

3.3. Nhiét do 1ong

6ng dan I6ng phai ¢6 nhiét 6 cao hon nhiét do moi trwrong mot it. Néu né
qud lanh 12 ¢6 tac nghén & van hay & phin loc, néu né qua néng la do diéu ki¢n
ngung tu khong 161 hodc thi€u mai chat lanh.

3.4. Ap suat day

- Ap sudt ddy cao: Cé thé do may nén khong binh thudng (kiém tra clapé,
xécmang, so mi, xilanh). Do thi€u 16ng vi van tiét ITuu ma bé hay bi tac.

- Ap suit ddy qud cao: C6 thé do nap qua nhiéu ga, van (iét luu mé qui to,
h¢ théng ngung tu qud kém hoic do dat mdy nén & noi qud néng hay qua hep.

3.5. Ap suit hit

- Ap sudt hit qua cao: Do may nén khong hit (kiém tra clapé), van (it
luu ma to hay hét ga nap hoic ty van khong déng tét.

- Ap sudl hit qud thap: Do van ti€t len m& qud nhé hay bi tic 4m, phin loc
bin hay phin sdy bi tic. Ciing c6 thé do duding din long qud bé hay do dudng
ong hiit bi bep hodc bi tic 4m & chd noi.

4. Ché do nhiét dé khoang lanh

- Nhiét do phong lanh qud cao: Hu hdng va cdch khéc phuc giong O hé
thong NH;. Can kiém tra cdch nhiét vi lot kh{ phong lanh, s6 lvong méi chat
lanh, tinh trang dan bay hoi, d6 m& van tiét luu, cic phin loc, phin sdy, diéu
ki¢n tuan hoan khong khi trong phong lanh vA xem thir dan bay hoi ¢6 qud nho
khong? Mdy nén qud nhé hodc da xudng cap khong con lam viéc tot.

- Nhiét do phong lanh qua thap: Do role 4p sudt thdp hodc role nhiét do
dicu chinh & gidi han qud thap hoic bi ngin mach khéng con tic dung nita.

5. Van tiét luu va cac 6ng mao dan

5.1. Tac 4m cdc ong mao dan va van tiét uu

- Hu hdng & cdc bo phan giam 4p néi chung nhu & cic ong mao din va van
tiét luu thdng do hién twong tic dm.

Am vio hé thong thudng do ddu hay do méi chit chua hit hét 4m, nhung
thudng la do thi¢u than trong khi lap rdp.
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- Khi bi€t chic 1a ¢6 tdc 4m (thir bing cdch 4 ap gié thdm nudc that néng vio
chd nghi ngd, nhung tuyét doi khong duge ho néng bing iira, am s& tan, kém
theo ti¢ng “buc” nho, cho théng mach) can lam kho hé théng bing cich dat
mot hay nhi€u phin sdy vao hé théng, cho mdy chay d€ hit hét 4m.

- Ciing ¢6 thé thay ddu mdy nén.

- N¢u trong hé thong di ¢6 phin sdy véi chit hit 4m dam bao (zé-6-lit chit
luogng 161) thi s& khong tic Am. Nhung néu lrong 4m kh4 1én hoa tan vio freon
1ong va bdm vao cdc bod phan thiét bi réi lai gay tic &m ti€p thi phai rit fredn
ra khoi hé théng réi thoi he thong bing khong khi néng va néu ¢é thé thi ho
nong cdc thict bi binh chita dén 60 + 70°C. Ti€p tuc théi réi hit chan khong
nhicu lan & trang thai néng. Khi nap fredn vao h¢ théng nén cho di qua phin
loc am.

5.2. Hu hong & van tiét hru nhiét

Chil y€u hay gip la mat mét chdt nap vio bdu cdm nhiét va dng mao dan.

- Néu thi€u it s¢ khong tao di &p sudt md van tiét tuu theo yéu cdu nén ap
suél hut s& giam.

- Néu mét hét moi chél nap thi van hoat déng nhir 13 mét bo phan tu déng
m& lien tuc khong hodn toin.

- Phii thay van hodc nap lai néu cé diéu kién.

5.3. Thay thé van tiét luu nhiét

- Van ti€t luyu thay th¢ phdi phit hop vdi cong sual thiét bi va dp suét lam vice.
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