Bal giang
Ky thuat lanh 6 t0




Chuong 1:

KY THUAT AN TOAN
An toan ky thuat trong bao tri va stra chita hé théng lanh Ot6: Trong qué trinh
cong tac thuc hién bao tri stra chita mot hé thong lanh 6t6, nguoi tho phai dam bao
tot an toan ky thuat bang cach ton trong cac chi dan cta nha ché tao.

Hinh 1-1: Ky thudt bdo dwdng hé thong lanh é t6
Sau day gidi thiéu thém mot sé quy dinh vé an toan ky thuat ma ngudi tho
dién lanh can luu y.
1. Ludn ludn deo kinh bao vé mat khi chudn dodn hay stra chita. Chat 1am
lanh (chat sinh han) roi vao mat c6 thé sinh mu. Néu chat 1lam lanh roi vao mat hay
lap thre rira mat véi mot nude 16n trong vong 15 phdt, roi dén gan bac si dé dicu tri

2. Phai deo ging tay khi nang, bé binh chta chat 1am lanh hodc thao lap cac
Moi noi trong hé thong 1am lanh. Chat 1am lanh vao tay, vao da sé gay té cling.

3. Phai thao tach ddy cap am ic quy trude khi thao tac stra chira cac bd phin
dién lanh 6t6 trong khoang dong co cling nhu sau bang dong ho.

4. Khi can thiét phai kiém tra cac bd phan dién cin dén ngudn dc quy thi phai
can than to1 da.

5. Dung cu va Vi tri 1am viéc phai tuyét ddi sach sé.

6. Trudc khi thao tach mot by phan ra khoi hé théng dién lanh phai lau chui
sach s€ bén ngoai cac dau ong noi.

7. C4c nit bit dau ng, cac ndt che kin ctra cia mot bd phan dién lanh mai
chuan bi thay vao hé thong, can phai gitr kin cho dén khi lap rap vao hé thong.

8. Khong duoc xa chat 1am lanh trong mot phong kin. C6 thé gay chét ngudi
do ngdt tho. Khi R-12 xa ra khéng khi, gap ngon Itra sé tao ra khi phosgene la mot
loai khi doc, khong mau.
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9. Trudc khi thdo mot by phan dién lanh ra khoi hé théng, can phai xa sach
ga mdi chat, phai thu hoi gas mdi chat vao trong mét binh chira chuyén dung.

10. Trude khi thao 1ong mot dau ndi dng, nén quan sat xem ¢ vét dau nhon
béo hiéu xi ho ga dé kip thoi xir 1y, phai siét chat bao dam kin cac dau noi ong.

11. Khi thao tdc mé hodc siét mot dau ndi dng rac co phai dung hai chia khoé
miéng tranh lam xoan gdy ong dan moi chat lanh.

12. Trudc khi thao hd hé thong dién lanh dé thay bo phan hay stra chita, can
phai xa hét sach ga, ké dén rat chan khong va nap méi chit moi. Néu dé cho moi
chat chui vdo may hat chan khéng trong sudt qué trinh bom hat chan khong hoat
dong s& 1am hong thiét bi nay.

13. Sau khi thao tach roi mot bd phan ra khoi h¢ thong lanh, phai ttc thi bit
kin cac dau ong nham ngan can khong khi va tap chat chui vao.

14. Khong bao gio dugc phep théo nap day trén cira mot bo phan dién lanh
ma&i, hay thao cac nit bit cac dau ong dan khi chua str dung cac bd phan nay

15. Khi rép tré lai mot dau rac co phai thay méi vong dém chit o c6 thdm dau
nhon boi tron chuyén dung.

16. Luc lap dat mot dng dan moi chat nén tranh udn gap khac qua muec, tranh
Xa vung cO nhiét va ma sat.

17. Siét ndi 6ng va cac dau ric co phai siét dung mirc quy dinh, khong dugc
siét qua muc.

18. Dau nhon boi tron may nén cé ai luc v6i chat 4m (hut 4m) do d6 khong
dugc md ho nut binh dau nhon khi chua sir dung. Pay kin ngay nut binh dau nhon
khi da st dung.

19. Tuyét ddi khong dugc nap moi chat lanh thé 16ng vao trong hé thong luc
may nén dang bom. Moi chat 1ong s€ pha hong may nén.

20. M@i chat lanh c6 dic tinh pha hong mat bong loang cua kim loai xi ma va
bé mat son, vi vay phai gitt gin khéng cho mdi chat lanh vay vao cac mat nay.

21. Khong duoc cham bo phan dong hd do va qéc 6ng dan vao 6ng thoat hoi
ndng cing nhu quat gié dang quay. Ké thu cia hé thong dién lanh

Hé thong dién lanh 6t6 va dién lanh noi chung c6 3 ké thll t6i té can loai bo,
d6 1a: chat am uét, bui ban va khong khi. Cac ké thu nay khdng thé ty nhién xam
nhap duoc vao trong hé thong dién lanh hoan hao. Tuy nhién ching c6 thé xam
nhap mot khi ¢6 bo phén dién lanh bi hong hoc do va dép hay sét gi. Qua trinh bao
tri stra chira khong dung ky thuat, thiéu an toan vé sinh ciing sé& tao diéu kién cho
tap chat xdm nhap vao hé thong.

Sau day la danh sach mot s6 tap chit va nhitng tac hai cua nd ddi v&i hé

théng dién lanh 6t0.
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Chit gay hai

Anh hwéng

1. Hot am

- Lam cho céc van bi dong dac, khong hoat dong
duoc.

- Hinh thanh c&c Acid hydrochloric va hydrofluoric
- Gy ra sy an mon va gi

2. Khdng khi

- Gay nén 4p suit cao va nhiét do cao.

- Lam gia ting sy bat 6n cua hé thong lanh.

- Oxide hoa dau may nén va tao nén chit keo
- Mang hoi 4m vao hé théng.

- Lam giam kha nang lam lanh.

3. Buzi

- Gay nghet 16 dinh ¢& hay van gidn né va ludi loc.
- Tao phan irng gay ra cac acid.
- Tac dong an mon.

- Lam gia ting sy 140 hoa hé thong.

4. Alcohol

- T4c hai dén cac bo phan bang nhom va kém

- Lam bién chit 1am lanh.

5. Héa chit nhdm mau

- Tao két tua, gay nghet cac van.
- Chi gitip nhan biét cac cho rd lon.

- gay hong hé thong.

6. cao su

- Lam nghet hé théng.

7. Cac hat kim loai

- Lam nghet cac van va ludi loc.
- Lam triy sudc cic mit ma sat.
- Lam hong ludi ga cua van.

- Tray sudc cac bd phan chuyén dong

8. Dau may nén khong ding
ding chung loai
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- Tao su boi tron kém, hinh thanh cac chat sap, cin
lam cac van, ranh duong ong bi nghén.
- Dau ty hong gy tac hai dén chat 1am lanh.
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c4c chi tiét trong hé thong lanh.

- Chtta hoi am

CHUONG 2 TONG QUAN HE THONG
PIEU HOA KHONG KHIi O TO

Piéu hoa khong khi diéu khién nhiét do trong xe. N6 hoat dong nhu 13 mot
may hut am c6 chtic nang di€u khién nhiét d6 1én xuong. Dicu hoa khdng khi ciing
giup loai bo cac chat can tr¢ tam nhin nhu swong mu, bang dong trén mat trong cua
kinh xe.

Piéu hoa khong khi 1a mot hé théng quan trong trén xe. N6 diéu khién nhiét
do va tuan hoan khdng khi trong xe gitip cho ching ta cam thdy d& chiu trong nhiing
ngay nang ndng ma con gidp gitt @ am va loc sach khong khi

2.1 Méi quan hé giira con ngwo¢i va moi truong

Khong ¢o tiéu chudn nio glong nhau cho tit ca con nguoi. Bmh thuong co
thé con nguodi duge xem nhu mot ¢d may nhiét, c6 than nhiét 1a ~37°C. Do co thé
luén ludn sinh ra lwong nhiét nhiéu hon can thiét cta con ngudi dé duy tri on dinh
than nhiét, vi vay co thé con nguoi ludn thai ra moi tuong xung quanh mét luong
nhi¢t. Tuy theo mirc do hoat dong, van dong ma lugng nhi€t thai ra khac nhau.
Luong nhiét thoat ra theo 3 hinh thtrc: ddi luu, birc xa, bay hoi.

Truong hop dbi luu thi 16p khong khi tiép xtc co thé dan dan nong 1én do
nhan nhiét tir co thé va c¢6 xu hudng di 1én, khi d6 16p khong khi lanh hon s& tién
dén thé chd, tir d6 hinh thanh nén sy chuyen dong tu nhién cua 16p khong khi quanh
co thé, chinh su chuyén dong nay d4 lay di luong nhiét cta co thé.

Buc xa 12 hinh thtc thai nhiét thir hai. Trudng hop ndy thi co thé thai nhiét ra
xung quanh cé nhiét do thap hon co thé. Hinh thirc nay hoan toan doc 1ap véi hinh
thire doi luu 6 trén.

Cuodng d6 trao d6i nhiét 13 hinh thirc dbi luu thi phu thudc d6 chénh léch
nhiét d6 gitra “moi truong” va “bé mat co the.”

Cuodng do trao doi nhiét bang hinh thirc birc xa thi phu thudc vao do chénh
léch gitra nhiét d6 “co thé” va “khong gian diéu hoa.” Khi do chénh Iéch nhiét do
nay giam thi “ luong nhiét ” phat ra tir co thé do doi Iuu va buc xa ciing giam
xuong. Ta goi lugng nhiét nay 1a “nhiét hién” (qp).
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Qua trinh bay hoi nay s& nho khi nhiét do khong khi thap va s& tang dan khi
nhiét d6 khong khi taing. Cho dén khi nhiét d§ khong khi 16n hon hoac bang 35°C
thi co the chi thai nhiét qua duong bay hoi nude trén be mét da (sw thoat mo hoi).
Néu do am cao va toc d¢ khong khi thap thi con nguoi s€ cam thay ngdt ngat kho
chiu vi co thé khdng thé giai nhiét dugc. Khi nhiét luong di vao moi truong thong
qua hinh thirc nay dugc goi 1a “nhiét an.” (qa).

Céc yéu t6 moi trudng anh huong dén mirc do trao d6i nhiét giita moi truong
va co thé: nhiét 49, do am twong doi va dac diém chuyén dong ctia khong khi.

Theo nghién ctru thi & ving nhiét do tir 22°C — 27°C 1a thich hop nhit cho
con nguoi.

P Am tuong ddi: P6 4m anh hudng dén xu bay hoi am tir co thé con ngq(‘)’i
ra moi truong. Kinh nghiém cho thay néu nhiét d6 ctua khong khi 1a 27°C thi do 4m
tuong doi 1a 50% la tao cam giac dé chiu.

Téc do khong khi: Dé cam gidc dé chiu thi Vi tir 0,25 m/s =0.3m/s

Béang biéu dién twong quan giira nhiét 49 va khong khi:

Nhiét do, °C | 21 22 23 24

Téc | s

khong  khi, 0.20 0,20-0,24 |0,25-0,30 |0,30-0,35
m/s ’

2.2 Ly thuyét vé diéu hoa khong khi trong 6to.

Am hiéu tuong tan 1y thuyét co ban vé hé thong diéu hoa khdng khi trong 6
t0 (dién lanh 6 t0) 1a di€u quan trong cia mdt k¥ thuat vién dién lanh 6 t6. Nho ndm
virng tai sao h¢ thong dién lanh tong khir dugc hoi nong trong cabin 6 t6 ra ngoai dé
thay thé vao d6 luong khong khi mat tinh khiét, ta s€ du kha nang bao tri va stra
chira chinh xac hé thong dién lanh 6 to.

Tat ca cac hé théng dién lanh dugc thiét ké dya trén 3 dic tinh cin ban sau
day: dong nhiét, sy hap thu nhiét, ap suat va di€m soi.

a) Dong nhiét.

Hé théng dién lanh duoc thiét ké dé xua dudi nhiét tir ving ndy sang ving
khéc. Nhiét c6 dac tinh truyén dan tir vat nong hon sang vat lanh hon hay tir vat
nong sang vat lanh. Chénh léch nhiét do gitra hai vat cang lon thi dong nhiét luu
théng cang manh.

Nhiét truyén tir vat ndy sang vat kia theo ba cach:

Dan nhiét (conduction).
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Sy d6i luu (convection).
Su btrc xa (radiation).
b) Din nhiét.

Su dan nhiét xay ra giira hai vat the khi ching dugc tiép xuc truc tiép Véi
nhau. Neu dau cta mot doan day dong tiép xtc véi ngon ltra, nhiét d cua ngon ltra
sé truyén di nhanh chong xuyén qua doan day dong. Trong day dong nhiét luu
thong tir phan tir ndy sang phan ti kia. Mot vai vat chit co dic tinh din nhiét nhanh
hon cac vat chat khac. Nhu :vang, bac dong ..

¢) Sw dé6i lwru.

Nhiét c6 thé truyén dan tir vat thé ndy sang vat thé kia nho khdi khong khi
bao quanh chung. Pic tinh ndy 1a hinh thtc cta su ddi luvu. Luc khdi khong khi
dugc dun nong bén trén mot vat thé nong, khong khi ndng sé& bdc 1én phia trén tiép
XUc V6i vat thé ngudi hon dé 1am néng vt thé nay. Trong mot phong, khong Khi
nong bay Ién trén, khong khi ngudi di xudng dudi tao thanh vong luan chuyén khép
kin, nho vay cac vat thé trong phong dugc nung noéng déu, d6 1 hién tuong cia sy
doi luu.

d) Sw birc xa.

Cho du khong c6 khong khi gitra hai vét thé hay khong co su tiép xuc vat ly
gitra hai vat the v6i nhau, nhiét van truyen dan duoc nho tia hong ngoai (infrared
rays) Mat tran khong thé nhin thay tia hong ngoai. Trong truong hop nhiét dugc
truyén dan do dan nhiét va do sy d6i luu thi qua trinh truyén nhiét xay ra tuong d01
cham. Nhung néu dan nhiét do birc xa nhiét thi nhiét dugc truyén voi van toc rat
Cao.

e) Sw hép thu nhiét.

Vat chat co thé ton tai ra bén ngoai & mot trong ba trang thai: Thé dic, thé
long va thé khi. Mudn thay doi trang thai ctia vat thé, can phai truyén dan mot luong
nhiét. Vi du lic ta ha nhiét d6 nuéc xudng dén 32°F (0°C), nude s& dong thanh da,
no d4 thay doi tir thé 1ong qua thé dic.

Néu dun néng 1én dén 212°F (100°C) nudc s& s6i va bde hoi ( thé khi ). O day
c6 didu dic biét thu vi khi thay doi nude da ( thé dic ) thanh nudc ( thé long ) va
nude thanh hoi nude ( thé 1ong thanh thé khi ). Trong qua trinh 1am thay doi trang
thai cua nudc, ta phai tic dong nhiét vao, nhung lugng nhiét ndy khong thé do
luong cu thé duge. Vi du khdi nuéc da dang & nhiét do 32°F (0°C), ta nung néng
cho nudc tan ra, nhung nuédc da dang tan van gilt & nhi¢t do 32°F (OOC). Pun nudc
nong dén 212°F (100°C) nude s& soi. Ta truyén tiép thém nhiéu nhiét nita cho nude
bbc hoi, néu do nhiét do cia hoi nude ciing chi thdy 212°F chir khong néng hon .
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Luong nhiét bi hdp thu trong nudc da, trong nude séi dé 1am thay doi trang
thai cua nude goi 1a an nhiét (latent heat hay didden), goi tén an nhiét vi khong do
luong phat hién ra n6 bang nhiét keé.

Hién tuong an nhiét 1 nguyén ly co ban ctia qua trinh 1am lanh tng dung cho
tat ca hé thong dieu hoa khdng khi.

Gi4 tri tuong duong gitra don vi t°F va t°C duoc tinh theo cong thirc sau day.
t°'F = 1,8.8°C+32 t°C = 0,55.(t°F - 32)
f) Ap suit va diém soi.

Ap suat giir mot vai trd quan trong ddi v6i hoat dong ctia may diéu hoa khdng
khi. Tac dong ap suat trén mat chat 16ng s€ lam thay doi di€ém so6i cua chat 1ong nay.
Ap suat cang 16n, diém s6i cang cao ¢6 nghia 1a nhiét do lac chat 1ong s6i cao hon
SO VOi lac ap suat binh thuong. Nguoc lai néu giam ap suat tac dong 1én mot vat
chat thi diém soi cua vat chat ay ha xuong. vi du diém soi cua nudc ¢ ap suat binh
thuong 14 100°C. Piém s6i ndy c6 thé taing cao hon bang cach ting ap sut trén chat

long dong thoi ¢ thé 1am ha thap dién sdi bang cach giam bét ap suat trén chat long
hosc dat chat 1ong trong chan khong.

Pbi v6i diém ngung tu cua hoi nude, ap suit ciing c6 tic dong tuong duong
nhu the. H¢ thong di€u hoa khong khi, cling nhu hé thong dién lanh 6 t6 rng dung
anh hudng nay cua ap suat doi vdi sy boc hoi va ngung tu cua moéi chat long dac
biét d€ sinh lanh. Loai chat 1ong nay dugc goi 1a mdi chat lanh .

Ly thuyét vé diéu hoa khong khi ¢ thé tom lugc trong ba nguyén tic:

Lam lanh mot vat thé 1a rat bét nhiét cia vat thé do ra.

Muc tiéu lam lanh chi dugc thuc hién t6t khi khoang khong gian can 1am lanh
dugc bao kin, cach ly han vdi cac nguon nhiét chung quanh. Vi vay cabin 6 t0 can
phai dugc bao kin va cach nhiét tot.

Khi cho bdc hoi chat long, qua trinh béc hoi s& hap thu mot lugng nhiét dang
ké. Vi du nhu cho mét it rugu cdn vao 1ong ban tay, con hap thu nhiét tur long ban
tay dé bdc hoi. Hién twong ndy 1am cho ta cam thay lanh tai diém giot con dang boc
hoi.

g) Don vi do nhiét lwgng.

Pé do nhiét lugng truyén tir vat thé ndy sang vat thé kia nguoi ta thuong dung
don vi BTU va Calorie.

BTU chir viét tit cua British Thermal Unit. Néu can nung 1 pound nudc
(0,454 kg ) nong dén 1°F (0,55°C ) phai truyén cho nu6e 1 BTU nhiét.

Clorie 1a s6 nhiét lwongcan cung cip cho 1kg nudc dé ting nhiét do 16n 1°C.

Ning sudt stia mot hé théng dién lanh 6 t6 dugc dinh 18 bang BTU/gio, vao

khodng 12000 — 24 000 BTU/gio
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2.3 Ciu tao va nguyén Iy hoat dong ciia hé thong dién lanh 66
a) CAu tao chung ciia hé thong dién lanh trén 6 to.

A. May nén B. B) ngung tu  C. B0 loc hay binh hit &m D. Cong téc ap
suat cao E. Van xa phia cao 4p F. Van tiét luu G. B bay hoi H.Van xa
phia thap ap

I. BO tiéu am

Hinh 2-1: So d6 cdu tao hé théng lanh o to

Thiét bi lanh n6i chung va thiét bi lanh 6 t6 ndi riéng bao gom cac b phan
va thiét bi nham thyc hién mot chu trinh ldy nhiét tir méi trudng can 1am lanh va
thai nhiét ra moi truong bén ngoai. Thiét bi lanh 6 t6 bao gﬁ‘)m cac by phan: May
nén, thiét bi ngung tu (gidn néng), binh loc va tach am, thiét bi gidn nd (van tiét
lwu), thiét bi bay hoi (gian lanh), vd mot sé thiét bi khac nham dam bao cho hé
thong hoat dong c6 hidu qua nhat. Hinh vé dudi day gidi thiéu cac bd phan trong
hé thong dién lanh 6 t6.

b) Nguyén ly hoat dong chung ciia hé thong dién lanh 6 to

Hé théng dién lanh 6 t6 hoat dong theo cac budc co ban sau day.
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SO DO NGUYEN LY HOAT DONG CO BAN CUA HE THONG DIEU HOA

khang khi lanh
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Khong khi

Hinh 2-2: So' d6 nguyén Iy hoat dong co bdn

+ M0i chat lanh duoc bom di tir may nén (A) dudi ap suit cao va dudi nhiét
d6 bdc hoi cao, giai doan ndy mdi chat lanh dugc bom dén bo ngung tu (B) hay
gian nong ¢ thé hoi.

+ Tai bd ngung tu (B) nhiét do ctia moi1 chét rat cao, quat gio thdi mat gian
néng, mdi chat & thé hoi dugc giai nhiét, ngung tu thanh thé 1ong dudi ap suit cao
nhiét do thap.
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