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CHUONG TRINH MO PUN
BAO DUONG VA SUA CHUA HE THONG PIEU HOA KHONG KHI TREN O
TO

Ma’s6 mo6 dun: Mb 30
Thoi gian cua m6 dun: 120h (Lythuyéf: 30h; Thuc hanh: 86h; Kt: 4h)

I. VI TRI, TINH CHAT CUA MO PUN:
- Vi tri cla md dun:
Mo dun dugc b0 trf day sau cic mon hoc/ mo dun sau: MP 19, MP 20, MD 21.
- Tinh chat: LA md dun chuyén mdn nghé€ tu chon.
II. MUC TIEU MO PUN:

+ Trinh bay dugc yéu cau, nhiém vu cUa hé thOng di€u hoa khong khi trén 6 td

+ Trinh bay duQc sO d0 cal tao va'nguyén tic hoat dong cua hé thOng di€u hoa
khong khi trén 6 t0

+ Néu dugc cdc hién tugng va gidi thich dugc nguyén nhan céc sai hOng thong
thudng

+ Trinh bay dugc phuong phap kiém tra, chan doan, bao duchg va sta chua sai
hong cua hé thOng di€u hoa khong khi trén 6 to

+ Lua chon dugc céc thiéf bi, dung cu va thuc hién dugc cong viéc sta chu?,
bao dudig hé théng didu hoa khong khi trén 6 t6

+ Chap hanh diing quy trinh, quy pham trong ngh€ coéng nghé 6 to

+ Rén luyén tinh ky ludt, can than, ti mi cUa hoc vién.

III. NOI DUNG MO PUN:

1. NOi dung tOng qudt va phan phoi thoi gian:

Thoi gian
S6 - Ly -
Tén cac bai trong mo6 dun TOng y | Thuc | Kiém
TT - | thuye| _
sO ¢ hanh | tra

SO d6 cau tao va nguyén ly lam viéc
1 |cua hé thOng di€u hoa khong khi trén 6| 21 21
to

KY thudt thdo — 1ap hé thOng di€u hoa

2 khong khi trén 6 to 39 3 34 2
3 KyA thuat/ klAenz t1£a he thOng di€u hoa 30 3 .
khong khi trén 6 to
Ky thuat bdo dudng va sla chita hé
| th6ng diéu hoa khong khi trén 6 t 30 3 25 2
Cong: 120 | 30 | 86 4

"Ghi chi: Thoi gian ki€ém tra duQc tich hop gilta 1y thuyét vOi thuc hanh duQc tinh
vao gio thuc hanh



2. NOi dung chi tiét:



Bai 1: SO dd cau tao va nguyén Iy lam viéc cua hé théng di€u hoa khong
Kkhi trén 6 to
Thoi gian: 21h (LT 21h; TH Oh)
Muc tiéu cUa bai:
Hoc xong bai nay hoc sinh co’kha ning:
- Phaf biéu dung yéu call, nhiém vu cUa hé thOng di€u hoa khdng khi trén 6 t6
- Giai thich dugc cal tao va'nguyén ti¢ hoat dong clia hé thOng di€u hoa khdng khi trén
0to
- Chép hanh ding quy trinh, quy pham trong nghé cong nghé€ 6 t6
- Rén luyén tinh ky ludt, can than, ti mi cla hoc vién.
Noi dung:
1. Nhiém vu, yéu cau cUa hé thong di€u hoa khéong khi trén 6 t6
1.1. Nhiém vu:
Di€u hoa khong khi 12 mOt trang bi ti€n nghi thong dung trén 6 td. N6 c6 cic
chUc ning sau:
+ Diéu khi€n nhiét d0 khong khi trong xe.
+ Duy tri d0 am va loc gié.
+ Loai bd céc chat can trd tdm nhin nhu: hoi nudc, bing dong trén mat
kinh.
1.2. Yéu cau:
+ Tudi tho cla hé thOng di€u hoa khong khi cao
+ Duy tri nhiét d0, d0 am khong khi bén trong xe trong moi di€u kién nhiét
d6 clla modi trudng
+ C6 nhi€u ch€ d0 nhiét d0 d€ ngudi 14i xe 1Ua chon.
+ Tao ra moi truOng trong xe sach, thodng, tao su ti€n nghi, thodi mai cho
ngUQi 14i cting nhu hanh khéch di trén xe 6t0.
1.3. Phan loai:
1.3.1. Phén loai theo phuong phap di€u khi€n.
a. Phuong phdp diu khién bang tay.
Phuong phap nay cho phep diéu khi€n bang cich ding tay dé tic dOng vao
cac cong tac hay can gat d€ di€u chinh nhiét d0 trong xe. Vi du: cong tac di€u
khién tOc d0 quat, hudng gié, 1dy gi6 trong xe hay ngoai troi...



Hinh 1.1: Vi du bang diéu khién di€u hoa co trén xe Ford
b.Phuong phdp diéu khién tu dong.

Diéu hoa tu dOng di€u khi€n nhiét 6 mong muln thong qua bd di€u khién
diéu hoa ( ECU A/C). Nhiét d0 khong khi dugc diéu khi€n mOt cach tU dOng dua
vao tin hiéu tU cdc cdm bi€n gli t&i ECU. VD: cdm bién nhiét d0 trong xe, cdm
bi€n nhiét d0 mdi trudng, cdm bi€n blc xa mat troi...

Hinh 1.2: Vi du bang di€u khién diéu hoa tw dbng trén 6 t6 Toyota Camry
1.3.2. Phan loai theo vi tri 1ap dat.
a. Kiéu gian lanh dat phia trudec.

O loai nay, gian lanh dugc gln sau bdng dOng hd. Gi U bén ngoai hodc
khong khi tudn hoan bén trong dudc quat gian lanh thdi qua gian lanh réi day vao
trong khoang xe.

Ki€u nay dugc dung phG bi€n trén céc xe con 4 ch0, xe tai..



Hinh 1.3: Ki€u gian lanh dat phia truéc.
b. Ki€u gian lanh dat phia trudc va sau xe. (Ki€u kép)

Ki€u gian lanh nay 12 su k€t hop cla ki€u phia trudc vGi gian lanh phia sau
dugc dat trong khoang hanh 1y. Cau triic nay cho khong khi thGi ra tU phia trudc
hodc tU phia sau. Kiu kép cho niing sudt lanh cao hon va nhiét d6 déng déu &
mOi n0Oi trong xe.

Loai nay dugc ding phd bi€n trén céc loai xe 7 cho.
Hinh 1.4: Kiéu gian lanh
kép.

c. Ki€u kép treo tran.

Ki€u kép treo tran b0 tri hé thOng di€u hoa cé gian lanh phia trudc két hop
vGi gian lanh treo trén tran xe. Ki€u thi€t k& nay gitp ting dugc khong gian
khoang xe nén thich hQp véi céc loai xe khéch.




Hinh 1.5: Kiéu kép treo tran.
2. SO d6 can tao va'nguyén Iy hoat dong clia hé thong di€u hoa khong khi trén
0 to
2.1. SO dé'cai tao chu trinh 1am lanh co ban:

HOT
PSI: High

COLD
PSI: LOW

Hefrigerant: Vapor,
Tomperatura: Hot
Procouro: High

Expansion Valve
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Hinh 1.6: SO'd6 chu trinh lam lanh co ban.

Refrigerant: Lam lanh Liquid: Chat [Ong
Temperature:Nhiét dO Droplets: NhO giot
Pressure: Ap sudt Cool: mdt

Vapor: HOi nuOc Cold: lanh

Compressor: mdy nén Expansion valve: Van m0

Condenser/receiver-Drier: Cé dac/mdy thu-mdy s&y T ong
Evaporator: Lam bay hOi
Hé thOng dién lanh 6 td hoat dOng theo cic budc cO ban sau day:
> MOoi chat lanh @ thé hoi dugc bom tU may nén (Compressor) dudi dp sudt
va nhiét dO bOc hai cao dén gian néng (condenser).

> Tai gian néng, nhO quat gian néng thGi mat, moéi chat th€ hoi ngung tu thanh
th€ 10ng dudi 4p sudt cao, nhiét d0 cao.



> Moi chat lanh thé€ 18ng ti€p tuc 1uu thong dé€n phin 10c (Receiver - driver),
tai diy moi chat lanh dugc 10c sach nhd dugc hit hét hoi am va tap chat.

> MBoi chat lanh tU phin 10c dugc dua tdi van bOc hoi (Expansion Valve). Tai
day mOt lugng moi chat dang suong c6 nhiét d0 thap va dp sudt thap dugc
diéu ti€t d€ dua vao gian lanh.

> Tai gian lanh (Evaporator), qua trinh bOc hoi clla moi chat da hap thu nhiét
cUa gian lanh d€ 1am lanh gian lanh. Vi vay, khi gié dugc thGi qua gian lanh
n6 s€ dugc lam mat truGe khi di vao trong xe.

> Sau khi qua gian lanh, méi chat & th€ hdi c6 4p sudt va nhiét d0 thap duogc
chuy€n v€ mdy nén két thic mOt chu trinh 1am lanh.
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Hinh 1.12: Pudng cong dp sudt hoi ca moéi chat lanh R-134a.
b. Méi chét lanh.

Moi chat lanh hay con goi 12 ga 1anh. Trong hé thdng di€u hoa khdng khi n6
phai dat dugc nhiing yéu cau sau day:

+ Moi chat lanh phai c¢6 diém s6i thap dudi 32° F (0°C) d€ c6 thé bOc hoi
va hap thu 8n nhiét tai nhlng nhiét d0 thap.

+ Mbi chat lanh phdi hoa trOn dugc v&i dau bdi tron d€ tao thanh mOt héa
chat bén viing c6 khd ning di chuyén thong sult trong hé thOng va khong giy in
mon kim loai hodc céc vat liéu khac nhu cao su, nhura dugc st dung d€ ché tao.

+ Mbi chat lanh phdi ddm bdo khong giy dOc hai, khong chdy nG va khong
gy & nhiém méi truOng khi né xa vao khi quyén.

2.2. Cau tao va nguyén Iy 1am vi€c cla mot s ki€u lam lanh.
a. Chu trinh lam lanh ki€u 1.
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Hinh 1.7: SO'd6 minh hoa hé théng dién lanh cé mét gian lanh

Dac diém:
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Hé thOng dién lanh v4i chu trinh 1am lanh ki€u 1 ¢6 mOt gian lanh, mOt phin
1oc va m6t van bOc hoi. Trong dé van bdc hai c6 khd ning di€u ti€t lugng ga cap
vao gian lanh theo nhiét d0 cUra ra cUa gian lanh (do c6 Gng cdm nhan nhiét).
b.Chu trinh lam lanh kiéu 2.

_~ SUCTION LINE

EVAPORATOR

Hinh 1.8: S0'd6 hé théng dién lanh véi chu trinh lam lanh kiéu 2
Suction line: dUOng hiit; discharge line:Dong xd; compressor: mdy nén; clutch: ly
hOp; condenser: ngung tU; liquid line: dong chdt I0Ong; fixed orifice tube: Ong md
miéng c0 dinh ; flow: sU’ chdy; accumulator: Binh tich tr(t ; evaporator: gian lanh;
Dac diém:

O chu trinh 1am 1anh kiu 2 khéng ¢6 van bdc hoi ma thay vao d6 1a Ong tiét
1uu ¢ dinh. Vi th€ 1ugng ga cap vao gian lanh khong dugc di€u ti€t theo nhiét dd
cUa ra cUa gian lanh. Binh tich liiy dudc 1ap sau gian lanh s€ thay thé cho phin 10c
va 1am nhi€m vu tich tr(t mo6i chat du tr(f cho gian lanh.
c. Chu trinh lam lanh ki€u 3.

) E Gian lanh Gian lanh
May nén phia ; phia sau
— Van gisn n& Van gisn n&
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Hinh 1.9: S0'd0 hé théng dién lanh voi chu trinh lam lanh kiéu 3
Dac diém:

Hé thOng dién lanh vGi chu trinh 1am lanh ki€u 3 c6 dac di€m giOng vGi
chu hé thOng dién lanh v4i chu trinh 1am lanh ki€u 1. Chi khdc 1a s& dung hai
hodc nhi€u gian lanh trong hé thOng. Vi cich thi€t k€ nay ddm bdo tOi Uu viéc
di€u khi€n nhiét d0 & khu vUc phia truGc va phia sau trong cabin, dOng thdi gidm
tai dugc cho mdy nén.
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O hé th6ng nay dé diéu khi€n hai mach moi chat cdn phai bd trf thém cdc
van dién tU cho gian lanh phia trudc va phia sau.
Nguyén tac hoat dOng:

Khi bét cong tac diéu hoa trudc (Front A/C), dong dién di qua van dién tUr
phia tru@c va van ndy m@ trong khi d6 dong di€n khong di qua van dién tU phia sau
nén né van déng do d6 moi chat chi tudn hoan trong mach phia trudc.

Khi cong tac di€u hda phia sau (Rear A/C) dugc bat dong dién di qua cd van
dién tU phia trudc va phia sau nén cd hai van nay ciing m@. Do vay mdi chat tudn
hoan trong ca hai mach trudc va sau.

O mdt s6 mau xe mach diéu khién hai van dién U ddc 1ap v6i nhau.

3. Cau tao cla cic b phan trong hé thong di€u hoa
3.1. May nén (Block lanh):
a. ChUc ndng.

M4y nén la bd phan quan trong nhat trong hé thOng di€n lanh, né nhan moi
chat lanh & trang thai khi c6 nhiét 6 va 4p suat thap tU gian lanh chuyén tGi. Tai
day dong khi nay duoc nén 1ai, chuy€n sang trang thai khi c6 nhiét dd va dp sudt
cao va dugc dua tdi gian nong.

Cong sudt, chat lugng, tuGi tho va do tin cdy cla hé thOng lanh chU yéu
déu do mdy nén quyét dinh. Trong qud trinh 1am viéc ty sO nén vao khodng 5+ 8,1.
Ty s6 nay phu thuQc vao nhi€t d6 khong khi mdi truOng xung quanh va loai moi
chat lanh.

b. Phan loai.

Hé théng dién lanh 6 t6 st dung nhi€u loai mdy nén, tuy moi loai may nén
c6 dac di€ém cdu tao va nguyén ly hoat dOng khic nhau nhung tat cd déu thuc
hién cling 1 chUtc ning.

Trudc day, hdu hét cdc may nén s dung loai piston-truc khuyu nhung loai
nay hién nay khong con dugc st dung nlfa. Thay vao d6 la loai may nén piston dQc
trUc va mdy nén canh trugt dugc st dung rOng réi.




Hinh 1.10: Cac loai mdy nén.
* May nén loai piston.
+ May nén piston 1am vié€c hai phia.

Hinh 1.11: C8u tao mdy nén loai piston

Cau tao:

M4y nén piston loai 1am vi€c hai phia cdu tao gdm 3 hodc 5 cdp piston dat
d6i nhau. MOt dia vt dugc gan trén truc may nén va dat nghiéng mot géc so voi
truc mdy nén. Tai cdc clra mdi chat ra va vao trong xylanh dugc bo tri mOt van hiit
va mOt van ddy dat ngudc chi€u nhau.

Nguyén Iy hoat dOng:

Khi truc mdy nén quay, dia vt quay theo lam cho piston chuy€n dOng tinh
ti€n sang trdi hodc sang phai.

Khi piston dich chuy@n sang trai. Ap sudt trong xylanh khoang phai gidm. Ap
sudt mdi chat & Ong 4p sudt thdp 16n hon ddy cho van hiit md ra, mdi chat dugc
dién day vao trong xylanh. POng thdi, dp sudt & Ong 4p sudt cao s€& day cho van
day déng lai khong cho moi chat quay trd 1ai xylanh.

Trong khi d6 & phia khoang bén trdi, piston dich chuy€n nén méi chat 1ai lam
cho dp sudt trong khoang bén trdi cao. Liic niy van hiit bi déng l1ai ngat dudng cung
c@p mdi chat vao trong xylanh, van ddy md ra dua méi chat bi nén c6 sudt cao va
nhiét d0 cao tGi gian néng.

Khi piston dich chuyén sang phdi nguyén tac hoat dOng tuong tu nhung
nguagc lai.
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l’:'lng ap suét cao l'.f)ng ap suét thﬁp
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Dia van
Van ﬂﬁy

Truc va dia vat Van hut

Hinh 1.12: SO'd6 nguyén Iy hoat déng.
+ M4y nén piston c6 1Uu 1UQgng thay d6i.

Khoang dia chéo Bia cheo

Guide pin.—__ . _-Khoang ap suat thap
Blacévau ==
__Khoang ap suéat cao
__Van

___— Van diéu khién
___Ong xép

| Khoang ap suét thap

Khoang ap suéat cao

| l ~ Pitténg Pia chéo _
(—1 chamber e
- -Van
I
Hanh trinh pitténg
Of‘lg xép

Khoang ap 8 ‘
suat thqap A

Hinh 1.13: C8u tao mdy nén loai dia lac.

Cau tao:

C&u tao cUa loai mdy nén nay gOm c6 cic piston dich chuy€n tinh ti€n trong
xylanh. MOt dia chéo dudc lién két v4i truc cla may nén va mOt van di€u khién
luu 1ugng moi chat.

Nguyén 1y hoat dOng:

Khi truc quay, ch6t dan hudng quay dia chéo thdng qua dia c6 vau dugc ndi
truc ti€p vai truc. Chuyén dOng quay nay cUa dia chéo dugc chuyén thanh chuyén
dOng tinh ti€n cUa piston trong xylanh d€ thuc hién viéc hit, nén va xa trong moi
chat.

Van di€u khi€n thay d6i 4p sudt trong buOng dia chéo tiy theo mUc dd lanh.
N6 lam thay d6i géc nghiéng cUa dia chéo dan tGi thay d6i hanh trinh cUa piston dé
diéu khi€n mdy nén hoat ddng mdt cach phit hop

CO dinh
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Chuyén
dbng

piston

[Tdi nhiét: Cao] [Tdi nhiét: Thip]

Hinh 1.14: SO d6 nguyén ly hoat dbng cla mdy nén loai dia lac.
Khi d6 lanh thap, dp sudt trong bubng 4p sudt thap gidm xudng. Van md ra
vi 4p sudt cla 6ng xEp 16n hon dp sudt trong budng 4p sudt thdp. Ap sudt cla
buOng 4p sudt cao tic dung vao buOng dia chéo. K&t qud 1a 4p sudt tic dung sang
bén phdi thap hon 4p sudt tic dung sang bén trdi. Do vay hanh trinh piston trd nén
nh® hon do dugc dich sang phdi. Khi d0 lanh cao thi hoat ddng ngugc 1ai.
* Mdy nén loai canh gat.

Hinh 1.15: Hinh @nh lo@i mdy nén cdnh gat.

Hinhl.16: Mdy nén hai canh gat.

Hinh 1.17: Mdy nén nhiéu cdnh gat.

M4y nén loai cdnh gat c¢6 dang céc cdanh gat xuyén hodc dang chiim cénh gat
dugc gan v6i roto may nén. Khi roto quay cac cdnh s€ quyét tao ra trong thin may
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nén nhiing khoang c6 4p sudt thay dGi. Moi chat lanh sé dugc ddy tU khoang hiit
vao khoang ddy d€ di ra gian néng.
*M4y nén loai xoan Oc .

Hinh 1.18: Hinh @nh loai mdy nén loai xodn Oc.

Véng xodn ¢ ¢6 dish __ Van khng ché o Khoan hit

T ap suit cao _xf—- g
g =,

. B N i
Vong xodn [ iﬁp“a,“ ~—— Ehoan day
o fic xoay BN wyy
Khoan ddy [\ W/ :
b ¢ Ving xoan

. - ‘ﬁg_':ﬂhﬁ:cﬁﬂiﬂi
Van dy 9" Xodn o¢ xoay
TR
|

. ) T,d_
A |
U\ S | _,—_‘)/’
Hinh 1.19: C8u tao cUa mdy nén loai xoan Oc.

Cau tao: Mdy nén nay gbm c6 mdt dudng xoan Oc cd dinh va mOt dudng
xoan Oc quay tron.

Nguyén 1y hoat ddng: Khi mdy nén hoat dOng, vong xodn Oc di dOng sé
quay. Chuy€n d0ng quay nay s€ tao ra gilta dudng xoan Oc ¢ dinh va dudng
xoan Oc nhling khodng khong gian trOng dich chuyén tl to t&i nhd. Khi méi chat
lanh dugc 1ay tUr khoang hiit s€ theo cdc khodng trOng dé d€ tGi khoang ddy d€ tGi
gian néng. MOi 1an vong xodn Oc di ddng thuc hién quay ba vong thi mdi chat
dudc x3 ra tUr clra x3. Trong thuc t&€ moi chdt dugc xa ngay sau mOi vong.

* M4y nén loai truc khuyu (Tham khdo).

Loai truc khuyu - s |
Van xa dung khi stra chita

Van hut dung
khi stra chira

Thanh
truyen

Chan van

_ Pitténg
Bia lam kin

van Z
xa
Tam van
Van hat _
" Phot lam kin

T True khuyu



Hinh 1.20: Cau tao mdy nén loai truc khuyu.

O loai méy nén truc khuyu nay chuy@n dong quay cUa truc khuyu s& dudc
chuy€n thanh chuy€n d0ng tinh ti€n cla piston. Loai niy ngay nay it dugc st dung
trén xe.

3.2. Ly hop dién tur.
a. ChUrc ndng:

Ly hop tUr 12 mot thiét bj dugc dan dOng bang dai d€ n6i ddng co vGi mdy

nén. N6 thuc hién chlc ning dan dOng hodc ditng mdy nén khi can thiét.

Hinh 1.21: Hinh @nh cUa ly hop dién tir.
b.C&u tao va nguyén Iy hoat dfng:

Ly hop tUr gdm c6 mOt Stator (nam cham di€n), puli, b0 phan dinh tAm va cic
b0 phan khidc. BO phan dinh tam dugc 1ap cing véi truc mdy nén va Stator dugc
1ap & than trudc clla may nén.

Khi ly hop hoat dOng, cudn diy Stato dugc cap dién. Stator trd thanh nam
cham dién va hit dia ép d€ quay mdy nén cung v3i puli.

Rote li hop Rote li hop

tir it OFF tir bt ON
g dé 9 Dai dfin déng
Daidan Khoan n
Khoang -’ P déng e lr&-dc _ o oot

phia e 1 " pui L= e
N T N o
Stao | | ' Stato - ! g2 Lurc hut

Hinh 1.22: Nguyén ly hoat ddng cUa ly hOp mdy nén.
a) Ly hop mdy nén ngat  b) Ly hop mdy nén hoat dbng
+ Khi cudn day cUa ro le ly hop ti khdng dugc cap dién, ti€p di€m rd le mG
khong cap di€n cho culn day cla ly hgp. Liic nay dia ép khong dugc ép quay ciing
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v6i puly may nén (puly may nén quay trOn trén truc). Vi vay mdy nén khong hoat
dbng.

+ Khi cuOn diy cUa rd le ly hgp tir dugc cap di€n, hit ti€p di€m déng 1ai
cap dién cho cuOn diy ly hgp. Dia ép dugc hiit ép vao va chuy€n dOng quay ciing
v6i puly may nén. Truc mdy nén quay, mdy nén lam viéc.

3.3. Thiét bi trao d&i nhiét:
3.3.1. BO ngung tu (Gian néng). Condenser
a. ChUec néng.

ChUc ning cUa b0 ngUng tu 1a 1am cho moi chat lanh & thé hai dudi dp sudt
va nhiét d0 cao tU mdy nén bom dén ngUng tu thanh th€ 1dng.
b. C4u tao.

B6 ngung tu dugc cdu tao bang mot Ong kim loai dai ubn cong thanh nhi€u
hinh ch(r U n6i ti€p nhau, xuyén qua vo sO canh tadn nhi€t mAng.

Hinh 1.23: C&u tao cUa gian néng (BO ngung tu)

1. Gian nong 6. Moi chét gian nong ra
2. CUa vao 7. Khong khi lanh

3. Khi nong 8. Quat gian nong

4. D&y tir mdy nén dén 9. Ong dan chit U.

5. CUa ra 10. Cdnh tan nhiét

Trén 6 t6 b0 ngung tu dudc 1ap rép ngay truGc dau xe, phia trudc két nudc
lam mét ddng co. O vi trf nay b ngUng tU tiép nhan tOi da ludng khong khi mat
thOi xuyén qua do xe dang di chuy€n va do quat gié quay hit vao.

c. Nguyén Iy hoat dbng.

Trong qué trinh hoat ddng, b0 ngung tu nhan dugc hoi mdi chat lanh dudi
4p sudt va nhiét d0 rat cao do mdy nén chuyén tdi. Dong hoi méi chat nay duoc
luu thong trong Ong dan di dan tU phia trén xubng phia dudi. Nhiét dd cla moi
chat truyén qua céc cdnh tdn nhiét va dugc lubng gié mat thGi di. Qu4 trinh trao
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dGi nay 1am tda mOt luong nhiét rat 16n vao trong khong khi. NhG d6 méi chat
lanh th€ hoi dugc ngung tu trd thanh moi chat lanh & thé 18ng.

DuUGi 4p suat bom cUa mdy nén, mdi chat lanh th€ 18ng 4p sudt cao nay
chdy thoét ra tlr 16 thodt bén dudi bO ngung tu, theo Ong dan dén binh chita va
tach 8m. Gian néng chi dugc 1am mat 3 mUc trung binh nén hai phan ba phia trén
b0 ngung tu van l1a mdi chat & thé€ khi, chi mOt phan ba phia dudi chlta moi chat
lanh thé€ 18ng. PE€ ting hiéu qud 1am mat ngUdi ta s& dung binh chifa va tich 8m
d€ ch(ra mdi chat lanh.

Ngay nay, trén xe ngUQi ta trang bi gian nong kép hay con g0i 1a gian néng
tich hgp d€ héa 10ng ga tOt hon nham ting hiéu sudt cla qua trinh 1am lanh.

Trong hé thOng gian lanh tich hgp, mdi chat 18ng dugc tich liy trong b0
di€u bi€n (b0 chia hai - 18ng), nén khong can binh tich lily hodc 10c ga.

—

,. . Chét hat 4m

Viing gian nguwng

Fhan qua lanh #‘%

Hinh 1.24: Hé théng diéu hoa st dung gian néng tich hop.

O chu trinh 1am lanh cUa gian néng tich hgp, b di€u bi€n (b0 chia hoi-
10ng) hoat ddng nhU phin 10c, né 1uu tr(f modi chat dang 16ng G bén trong. Trong
b0 chia c6 bO phan 10c va chat hiit &m d€ loai trlr hoi am ciing nhu vat th€ 1a
trong mdi chat.

|

Chét it &m-

Phin lgc ~

Hinh 1.25: Cau tao cUa bO chia hoi - 10ng.
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3.3.2. Binh chtta va tach &m (Phin loc).
a. ChUc nding.

Phin 10c 12 mOt thi€t bi trung gian chtta mdi chat dugc héa 10ng tU gian néng
chuyén tGi va tUr d6 dua tdi gian lanh. Trong phin 10c c6 chat hit am va 1udi 1oc
dung d€ loai trr cdc tap chat hodc hoi 8m trong moi chat lanh.

Néu c6 hai dam trong hé thOng thi cdc chi ti€t sé€ bi dn mon hodc giy nén
hién tugng déng bing trong van gian nd va trong gian lanh, lam anh hudng t6i
chat lugng 1am mét clla hé thOng.
b.Céu tao.

Phin 10c ¢6 cau tao 1a mét binh kim loai bén trong ¢ 1udi 10c va chat khir
&m. Phia trén binh 10c c6 gdn clta s6 kinh (mat ga) d€ theo ddi dong chdy clia moi
chat. Bén trong bau loc, Ong ti€p nhan mdi chat lanh dugc 1ap dat bo tri tan phia
day bau 1oc nham ti€p nhan dugc 100% moi chat thé 10ng d€ cung cdp cho van
gidn nd.

fs

]

4
! 2
Hinh 1.26: SO'd6 cau tao cla binh loc.
1. CUa vao 2. LuGiloc 3. Chét khit @m

4. 6ng tiép nhédn 5. CUa ra. 6. Kinh quan sdt.

c.Nguyén Iy hoat dOng.

Mbi chat lanh th€ 18ng, chdy tU bd ngung tu qua dudng Ong (1) vao binh
chlra va tich am. Mbi chat lanh di xuyén qua chat kh(* am (3) va 18p 1udi loc (2).
Chat 8m udt ton tai trong hé thOng 13 do chiing xAm nhdp vao trong qua trinh 1ap
rap, sUa chra hodc do hiit chan khong khong dat yéu cau. N€u moi chat lanh
khong dugc 10c sach bui ban va chat 8m thi cdc van trong hé thOng ciing nhU mdy
nén s€ chéng hdng.

Sau khi dugc hit am va 10c sach, moi chat 1dng di vio Ong ti€p nhan (4) va
thodt ra cUa (5) theo Ong dan dén van gian nd.

Mat ga (kinh xem ga) Cau tao cla kinh xem ga bao gbm phan than hinh try
tron, phia trén c¢6 1ap mot kinh tron c¢6 kha ning chiu 4p luc tOt va trong sudt dé
quan st chat 10ng. Kinh dugc dp chadt I1én phia trén nhd mot 16 xo dat bén trong.
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Trén dudng Ong cdp méi chat cla hé thOng lanh c6 1ap dat kinh ga xem ga. Muc
dich 12 bdo hi€u luu 1ugng 18ng va chat lugng clia né mOt cach dinh tinh.

Hinh 1.27: Hinh dang cUa cta s6 kinh ga.
Cu thé nhu sau:

+ Bio hiéu lugng ga chdy qua duOng Ong c6 dU khong. Trong truGng hop
chat 18ng chdy dién day dudng Ong, hdu nhu khong nhan thdy su' chuyén dOng
cUa dong méi chat 10ng, nguoc 1ai néu thi€u moi chat, trén mat kinh sé thady suUi
bot. Khi thi€u ga tram trong trén mat kinh s€ c6 cic vét dau chdy qua hinh ggn
song.

+ Bdo hiéu d0 8m cUa méi chat. Khi trong chat 10ng c6 1an 8m thi mau sdc
cUa né bi bién d6i. Mau xanh: Kho; Mau vang: Co 10t am can than trong; Mau
nau: Lot nhi€u am, can st 1y. DE tién so sanh, trén vong tron chu vi cla mat kinh
ngU0i ta ¢6 in san cdc mau ddc trung d€ c6 th€ ki€m tra va so sanh.

+ Ngoai ra khi trong chat 10ng c6 1an tap chat ciing c6 thé nhan biét qua
mat kinh. Trong truOng hop céc hat hiit &m bi hdng, xi han trén dudng Ong.

Mit gas

0950 Q sii byt nhibu

0y 2 oﬂﬂ ,
‘ Hiu nhur khiing]
o co bot

.'} Khiing thiy bot]

Hinh 1.28: Hinh &nh dong méi chat lanh nhin qua mat ga.
3.3.3. Gian lanh
a. ChUc ndng:
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Gian lanh 1am bay hoi méi chat ¢ dang suong (hdn hgp 10ng-khi) sau khi
qua van gidn n® c6 nhiét d6 thap, dp sudt thap d€ lam lanh khong khi xung quanh
no.

[Kiéu gian lanh c6 canh gép khic] [Gian lanh kiéu canh phing]
Hinh 1.29: Gian lanh (b6 b6c hoi).
b. Cu tao va nguyén Iy hoat dbng.

Gian lanh dugc cau tao gOm Ong dan méi chat 1anh (5) dai udn cong xuyén
qua vo sO cdc 14 mAng hit nhiét, cic 14 mOng hit nhi€t dugc bam sit ti€p xiic hoan
toan quanh 6ng dan mdi chat lanh. Clra vao clia mdi chat bo tri bén dudi va clra ra
b6 trf bén trén bO bOc hoi.

Trong xe 6 to b0 bdc hoi dugc bo tri dudi bang ddng hd. MOt quat dién
ki€u 10ng séc thGi mOt lugng 16n khong khi xuyén qua bl nay dua khi mat vao
cabin 0 t0.

Hinh 1.30: Cau tao gian lanh.

1. CUa d&n méi chét vao. 4. LuGng khi lanh.
2. Cla dan moi chét ra. 5. Ong d&n moi chét.
3. Cdnh tan nhiét. 6. LuGng khi nong.
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Trong qué trinh hoat ddng, bén trong gian lanh xdy ra hi€n tugng sdi va bdc
hoi cUa mdi chat lanh. Quat gié sé thdi ludng khong khi qua gian lanh, khoi khong
khi d6 dugc 1am mét va dugc dua vao trong xe. Trong thi€t k€ ch€ tao, mbt sO
y€u tO kY thudt sau diy quy€t dinh ning sudt cla b0 bOc hoi.

+ Puong kinh va chiu dai Ong dan méi chat lanh.

+ SO lugng va kich thudc cic 14 mOng bam quanh Ong kim loai.

+ SO 1ugng cic doan ubn cong cla Ong kim loai.

+ Khoi luong va luu lugng khong khi thi xuyén qua b0 bOc hoi.

+ TOc d0 quat gié.

B0 bbc hoi con c¢6 chlc ning tich am, khong khi gdp lanh s€ ngung tu
thanh nudc va dugc hling dua ra bén ngoai 6 té6 nhG Ong xa b tri dudi gian lanh.
Dac tinh tich 8m nay gitip cho khOi lugng khong khi mat trong cabin dugc khd réo.
3.3.4. Van ti€t luu:
a.ChUc néing.

Khi méi chat 10ng tU binh 10c t&i van bdc hoi, c6 nhiét dO cao, 4p sudt cao
né dugc dugc phun ra tir 10 ti€t Iuu vao gian lanh. K&t qua 1am moi chat gidn nd
nhanh va bi€n mdi chat thanh hoi suong c6 dp sudt thap va nhiét d0 thap.

NhO hoat dOng cla van bOc hoi, luu 1ugng moi chat phun vao gian lanh
dugc diéu ti€ét d€ c6 dugc dd mat thich Ung v&i moi ché dd tdi. Trong qud trinh
ti€t 1uu nay, n€u Iuong mdi chat chdy vio b0 bOc hoi qud 16n, né s€ bi tran ngdp,
hdu qud 13 d0 lanh kém vi 4p sudt va nhiét d0 trong bd bOc hoi cao. M6i chat
khong thé€ soi cling nhu khdng bOc hoi hoan toan dugc, tinh trang nay cé thé giy
héng héc cho mdy nén. Ngudc 1ai, néu moi chat 1anh nap vao khong dd, d0 lanh
s€ rat kém do lugng méi chat it s€ bOc hoi rat nhanh khi chua kip chay qua khap
bd bic hoi.

b. C4u tao va hoat dfng.
+ Van tiét 1uu loai hOp.

Thanh cam ng nhiét

Hinh 1.31: Van tiét luu loai hép
Van ti€t 1uu loai hdp gOm thanh cdm Ung nhiét dugc thi€t k€ d€ ti€p xic
truc ti€p v&i mdi chat. Thanh cdm Ung nhiét nhan bi€t nhiét d6 clla moi chat tai
cUra ra cUa gian Ianh va truy€n dén mang ngin. Luu 1ugng cla moi chat dugc di€u
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chinh khi kim van di chuyén. Di€u nay xdy ra khi c6 su chénh 1&ch 4p sudt & hai
phia mang ngin va tac dung cUa 10 xo 1am mang ngin gidn ra hodc co 1ai.

Tir loc gas dén

(ap sudt cao) _
mp [ ] J

Hinh 1.32: SO'd6 nguyén Iy van tiét luu kiéu hdp (Khi tai cao).

Thanh cdm #ng nhiét
Lo xo

| WA

\

Eim van

Tir loc gas dén

{ap suft cao)
) | i i

Hinh 1.33: SO'd6 nguyén Iy van tiét luu kiéu hdp (Khi tai thap).
+ Van bOc hai loai rau (1 rau va 2 rau):
Van bOc hai loai riu ¢ bo mOt ddu cdm Ung nhiét dugc gan ti€p xiic vGi
duOng Ong ra cUa gian lanh. o] phia mang dan tbi Ong cdm nhan nhiét, cé chlra

khi He 12 loai khi tr@ c6 kha niing thay dGi 4p sudt tily theo nhiét d0 bén ngoai cla
gian lanh.

MMang ngan

‘\ﬁng céin hing

/ Péu cim

irng nhidt

a

a) Van tiét luu mOt rau b) Van tiét lUu hai rdu
Hinh 1.34: Hinh &nh van tiét luu loai réu
ChUc ning va nguyén ly hoat dOng cUa loai van nay giOng nhU van giin nd
dang hdp.

24



(flng mao '—\

(ng cén hing
1
: 95“:1“5_1:1 ‘ Nhigt 46 i
ung net ngé ra tha
v
Gian lanh J—

Hinhl1.35: SO'd0 nguyén Iy lam viéc cUa van tiét luru riu.

Nhiét d6 xung quanh cUa ra cUa gian lanh thay dGi theo dau ra cla gian
lanh. Khi d6 lanh xung quanh dau ra cUa gian lanh ting cao thi d0 lanh dugc
truy€n tU thanh cdm nhdn nhiét t&i modi chat & bén trong mang ngin ciing ting 1am
cho khi co lai. K&t qud 1a van kim bi ddy bdi 4p luc moi chat & clra ra cUa gian
lanh va dp 1uc cla 10 xo nén chuy&n dOng sang phdi. Van déng b4t 1ai 1am gidm
dong mdi chat va 1am gidm kha ning 1am lanh.

Khi d0 lanh gidm, nhiét d0 xung quanh cUa ra cUa dong mdi chat lanh ting
1én va khi gian nd. K&t qud 12 van kim dich chuyén sang trai day vao 16 xo. PO mé&
cUa van ting 1&n 1am ting lugng moi chat tudn hoan trong hé thOng va 1am cho kha
ndng lam lanh tdng 1én.

3.4. Cac bO phan khac:
3.4.1. Van gidm ap:

Hinh 1.36: Van giam dp.

ChUc ning: Trong qud trinh 1am viéc n€u gian néng khong dugc thong hoi
binh thudng hodc d0 lanh vugt qua mlc d0 cho phép thi 4p sudt & phia c6 dp sudt
cao cUa gian néng va binh ch(fa-tdch 8m sé€ trd nén cao bat thuOng tao nén sU nguy
hi€m cho dudng 6ng dan. D€ ngin khong cho hién tuong niy xdy ra, n€u dp sudt
G phia 4p sudt cao ting lén khodng tU 3,43 Mpa (35kgf/cm?) dén 4,14 Mpa
(42kgf/cm?), thi van gidm dp m3 d€ gidm 4p suat.
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Thong thudng, n€u 4p sudt trong mach cla hé théng 1am lanh ting 1én cao
bat thuOng thi cdng tac 4p sudt sé ngat ly hgp tU. Vi vy van gidm 4p rat hi€m
khi can phdi hoat dOng.

3.4.2. Cong tac nhiét.

Ciing tac nhiét k
- Whigt 4§

cao

Miéng hrimg kim I"ﬂuli'.'t &

: :] thap

[Mha#t 45 cla linh chit]

May nén

L.
Hinh 1.37: Cong tac nhiét
ChUc ning: Mdy nén khi loai canh gat xuyén c6 mOt cong tac nhiét dd dat &
dinh cUa mdy nén d€ phat hién nhiét d6 clla moi chat. Néu nhi€t dd mdi chat cao
qua mUc, thanh 1uGng kim & cong tac s& bi€n dang va ddy thanh ddy 1én phia trén
d€ ngat ti€p di€m cla cong tac. K&t qua 1a dong dién khong di qua ly hop tUr va
lam cho mdy nén dUng 1ai. Do d6 ngin chan dugc mdy nén bi ket.
3.4.3. BO diéu chinh ap suat gian lanh EPR.

LAY F;e

Ps :
Pitténg

Ong kimloai pjston

Hinh 1.38: B6 diéu chinh dp sudt gian lanh EPR.
ChUc ning:

Khi gian lanh bi ph( bing, thi khong khi khong thé qua cdc cdnh cla gian
lanh. O trang thdi nay thi kha ning trao d0i nhi€t gidm xudng lam cho khd ning
lam lanh gidm. D€ ngin cho gian lanh khong bi phl bing thi nhiét dd cla méi
chat khong thé thap hon 0°C khi dp sudt 16n hon 0,18 Mpa (2kgf/cm?).

Cau tao:

B di€u chinh 4p sudt gian lanh 1a mOt van di€u ti€t 4p sudt duoc l1ap gilra
gian lanh va mdy nén. GOm c6 cdc mang x€p bang kim loai va piston.
Nguyén Iy hoat dOng:
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Khi 4p sudt bay hoi (Pe) cla mdi chat trong gian lanh nhd hon 4p luc cla 1o
xo (Ps) trong mang x€&p thi piston bi ép sang bén phdi, van chuyén dOng theo hudng
déng d€ gidm lugng modi chat tudn hoan trd v€ mdy nén do d6 lam ting 4p sudt
bay hoi Pe cUa gian lanh do d6 chOng dugc hién tugng déng bing gian lanh.

Khi 4p sudt bay hoi (Pe) clla méi chat trong gian lanh ting 1én. O thoi diém
ndy 4p sudt bay haoi (Pe) clla moi chat trong b0 di€u chinh 4p sudt bay hoi 16n hon
ap 1uc cUa 10 xo (Ps) trong mang x€p. K&t qua 1a piston chuyén dOng sang bén trai,
van mG va lugng moi chat trong gian lanh dugc hiit vio mdy nén ting Ién.

3.4.4. Cong tac dp sudt kép:

w| | Wi tri lap cla cang 1ac ap sust |
ll o \\I Cang tac ap suat trung binh A gk ik
=== |- C&ng tac ap suat 1
=) | canva thap _l><
J) Binh chira e
o 1 iar |
| Gian lanh Gianndng

f Ap sudt mai chat (ga digu hoa)

H | T
E May nén
Role li hegp tor

—:@{
Céng Ac ap sudt i

ECU AT j;

Hinh 1.39 : Céong tac dp sudt kép.
ChUc ning:

Cong tac 4p sudt dudc 18p & phia dp cao cUa chu trinh 1am lanh (& gilta phin
loc va van ti€t 1uu hodc & trén phin 10c). Khi cdng tac phat hién dp sudt khong binh
thuOng trong chu trinh 1am lanh né s€ ding mdy nén d€ ngin khong giy ra hdng
héc do su gidn n@ do d6 bdo vé€ dugc cic bO phan trong chu trinh 1am lanh.

* Phat hi€n 4p sudt thap khong binh thuOng:

Cho may nén lam viéc khi mdi chat trong chu trinh 1am lanh thi€u hodc khi
khong c¢6 mdi chdt trong chu trinh 1am 1anh do ro ri hodc do nguyén nhin khic sé
1am cho viéc boi tron kém giy ra su ket mdy nén. Khi 4p sudt mdi chat thdp hon
binh thudng (nhd hon 0,2 Mpa (2kgf/cm?)), thi phdi ngat cong tac ap suat d€ ngat
ly hgp tU.

* Phat hi€n 4p sudt cao khong binh thuOng:

Ap sudt méi chat trong chu trinh 1am 1anh c6 thé€ cao khong binh thuOng khi
gian néng khong dugc 1am mat dU hodc khi 1ugng mdi chat dugc nap quéd nhiéu.
Diéu nay c6 th€ 1am hdng cidc cUm chi ti€t cla chu trinh 1am lanh. Khi 4p sudt moi
chat cao khong binh thuOng (Cao hon 3,1 Mpa (31,7 kgf/cm?)), thi phdi tat cong
tac 4p sudt d€ ngat ly hop tUr.
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Refrigerant Pressure
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Nguyén 1y hoat dOng:

DE mdy nén hoat ddng dugc thi ti€p di€m thudng md clia rad le ly hop phdi
dugc déng l1ai d€ cap dién cho mdy nén. D€ ti€p di€m déng can phdi cé dong
dién chay qua cubn diy cla rd le, viéc di€u khi€n nOi mat cho cubn diy dugc
thuc hién b6i ECU A/C. ECU A/C nhan tin hiéu 4p sudt ga dugc gUi tlf cdm bién
4p suat ga.

+ Né€u 4p suat ga dat trong khodng tir 0,2 Mpa dén 3,1 Mpa thi thong qua
mOt tranzistor, ECU A/C s€ di€u khi€n n6i mat cho cudn day r0 le, may nén duQc
cap di€n nén hoat dOng.

+ Né€u 4p sudt ga thdp hon 0,2Mpa hodc 16n hon 3,1Mpa thi cdc cong tac 4p
sudt thap hodc cao s md ra lam mat tin hiéu gli vé ECU A/C. Khi d6 ECU A/C
s& diéu khi€n khong cho nOi mét cudn diy ro le, mdy nén khong lam viéc.

3.4.5. Hé théng bao vé dai dan déng
a. ChUc ning:

Khi bom trg 1uc 14i, mdy phat dién va cdc thi€t bi khdc dugc dan dOng ciing
vGi méy nén bang dai dan ddng, n€u mdy nén bi khod va dai bi dUt, thi céc thiét bi
khdc cting khong 1am viéc. Py la mOt hé th6ng bdo vé dai dAn dOng khoi bj diit
bang cich ngat ly hdp tU khi may nén bi khoa dOng thoi hé thdng cling lam cho den
chi bdo cong tac diéu hoa nhdp nhdy d€ thong bao cho ngudi 14i bi€t su 6.

b. Cau tao:

Bat kY khi nao khi mdy nén 1am vi€c tin hi€u dugc tao ra trong cudn day cla
cam bién tdc dd. ECU phét hién su quay cUa mdy nén bang céch tinh todn tdc db
cUa tin hiéu.

c. Nguyén ly hoat dOng:

Hé thOng nay s€ so sanh tdc d0 cla dOng cO vGi tbc d0 cla may nén. N&u

su’ chénh 1€ch tOc d6 vugt qua gidi han cho phép, ECU sé tinh todn va di€u chinh
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d€ khod mdy nén d€ ngat ly hgp tlr. POng thoi ECU ciing 1am cho dén cong tac
di€u hoa nhdp nhdy d€ bdo cho ngudi 14i bi€t vé€ hu hdng nay.

Tin hiéu tbc
dd doéng co

Role
[ li hop
o tir

Cong tac A/ ¥

It

T o ||

Cam bién
may nén

3.4.5. Hé théng diéu khién mdy nén 2 giai doan
a. ChUc niing

Hé thOng nay thay dGi thoi di€m tat may nén theo nhiét dd cla gian lanh va
di€u khi€n hé sO hoat dOng clla may nén. Néu hé sO hoat ddng clla may nén thap
hon, thi tinh kinh t& nhién li€u va cdm gidc 14i dugc cdi thién.

b Nguyén Iy hoat dOng

Khi bat cong tac A/C, hé thOng nay s€ di€u khi€n sao cho néu nhiét d0
dudc phat hién bdi dién trd nhiét thap hon khodng 3°C, thi mdy nén bi ngat va khi
nhiét d6 cao hon 4°C, thi mdy nén dugc bat. DAy 1a qua trinh 1am lanh dugc thuc
hién trong mOt ddi ma & d6 gian lanh khong bi phu bing.

Khi bét cong tac ECON, hé thOng nay sé di€u khi€n sao cho khi nhiét d0
dudc xdc dinh bGi dién tré nhiét thap hon 10°C, thi mdy nén bj ngdt va khi nhiét
d6 nay cao hon 11°C, thi mdy nén dudgc bat 1én. Vi ly do nay viéc lam lanh trd nén
y€u di nhung hé s6 hoat ddng clla mdy nén gidm xulng.

GO1 Y: P€ thay d6i hé s6 hoat dOng cla may nén, mOt s hé thOng st
dung may nén loai dia 1ac dé thay d6i mot céch lién tuc.

|
Céng tic A/C Role
li ho
3 i

NS e tor j

T @
ECHO | :
A/C ECU = DE[:I i
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3.4.6. Piéu khién bu khong tai:
+B

AIC

ECU A/C

Van diéu khién

a. Chuc ning

O trang thai khong tai nhu khi xe di chdm hodc dUng han, cong sudt ra cUa
dOng co rat nhd. O trang thdi nay, vi€c dan ddng may nén s€ 1am qua tdi dOng co
lam néng dOng c0 hodc chét may. Do d6 mOt thi€t bi bu khong tdi dugc 1ap dat dé

ECU
déng co

tbc do khong tai
(ISCV)

¥

—

V4

Budm ga

1am cho ché€ d6 khong tdi hoi cao hon mOt chiit khi chay di€u hoa.

b. Nguyén ly hoat ddng

ECU d0ng c0 nhén tin hi€u bat cong tac A/C s& md van di€u khién tdc db
khong tai mot it d€ ting Iugng khong khi nap. D€ 1am cho tOc d0 quay cla dOng
cO phit hop v&i ch€ d6 khong tdi c6 di€u hoa.

3.4.7. Piéu khién quat dién:
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Rele li hop tw

ECUA/C
00
o~0 - L]
. Li hop tir
Role s6 3
Quat gian -
nong 00
Hin—feo
Role sb 2
0
o= 00
Role s6 1 Cong tac
ap suat 3
000 . i
Céng tac i
o0 nhiét dé
nuée

T Quat clia }j\

két nuorc M)

a. ChUc niing

Quat di€én lam mat gian néng khi di€u hoa hoat dOng d€ ting khd niing lam
lanh.
b. Nguyén Iy hoat dOng

O cic xe 1am mat két nudc bang quat dién, su k&t hgp hai quat cho két
nUdGc va gian néng di€u khién khd ning 1am lanh & ba cdp (dUng xe, tOc d0 thap,
tOc d6 cao). Khi di€u hoa khong khi hoat dOng, viéc k&t nbi cac cong tac cUa hai
quat noi ti€p (tOc dO thap) hodc song song (tOc db cao) tuy thudc vao 4p sudt clia
moi chat va nhiét d6 nudc 1am mat.

Khi 4p sudt moi chat cao hodc nhiét dd nudc 1am mat cao, thi hai quat dién
duoc két n0i song song va quay G tOc db cao.

Khi 4p sudt moi chat thdp hodc nhiét d6 nudc 1am mat thap, thi hai quat
dugc mac noi ti€p.
GOl Y:

Cac mau xe gan day khong chi ¢6 cong tac quat dugc két ndi bang ro le
(nOi ti€p, hodc song song) ma con di€u chinh dugc dong dién vao quat dién bang
ECU d0ng co va ECU cUa quat lam mit.

Phuong phip két ndi gilta role va quat va thao tic dong mé Rale khic nhau
theo tUng loai xe
3.5. SO d0 mach dién hé thOng di€u hoa:
3.5.1. SO d0 mach di€én hé thOng di€u hoa xe Toyota camry 1991-1996, dung dOng
cO 5S-FE.
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a. Cong tac an toan 4p sudt

AC refrigerant triple pressure switch-Cong tac an toan hé thOng di€u hoa
C6 nhiém vu cat gidm céc tin hi€u A / C d€ bdo vé chu trinh 1am lanh néu 4p luc
trong chu trinh 1am lanh qud cao hodc qud th@p; va s& gUi mOt tin hi€u hé thOng
A/C hoat dOng vé ECU, d€ ECU ting tai khi dOng c0. Va di€u khi€n quat nuGc
1am mat cho két néng cUla hé thOng 1am lanh

1

5 PCM
1.11—1.36
{11.4—13.7, 161—185} I 3
) D
OFF |:j:| 4
1.440—1.60
[14.7—16.3, 206—232)
MPa {kgficm®, psi] o

1 Cong tac 4p sudt lam lanh

2 Ap sudt van hanh

3 Lam mat di€u khi€n quat

4 Coéng tac 4p sudt trung binh
a. Cong tac di€u khién tdc dO quat gié di€u hoa

Blower sw Cool or\hot SW Air vent modi control sw

g g w———

b. Cong tac chon ché d6 trOn gi6 (air vent mode control sw)
c. Cong tac diéu hoa (A/C SW)
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WWe)

e. Cong tac nhiét d0 gian lanh (evaporator temp. sensor)

Q

| Role
Nhiét dién trés % A I hep
': i

Gian lanh

_”

ECUAC D:g_ -

P& ngiin chan khong cho gian lanh bi phU bing, can thi€t phdi di€u khi€n
nhiét d bé mat cla gian lanh thong qua di€u khi€n su hoat dOng cla may
nén.

Nhiét d0 bé mat cla gian lanh dugc xdc dinh nhG dién trd nhiét va khi
nhiét d6 nay thdp hon m6t mUc dO nhat dinh, thi ly hgp tU bi ngat d€ ngin
khong cho nhiét d0 gian lanh thap hon 0°C (32°F). Hé thOng di€u hoa c6 b0
di€u chinh 4p sudt gian lanh khong can thi€t di€u khi€n nay.
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f. BO khuéch dai A/C

AC AMPLIFIER

DLC3: Giac chan doén



HEATER RELAY

BATTERY FL MAIN ~ |

— = T
IGNITION SW

BLOWER SW
BLOWER RESITOR 1 2 3 4 5 6
OFF
Néc 1 ©
Néc2| ©
Nac3| © FUSE A/C
Nic4| © —
1 2 3 4 G/B| LB| LR| L)Y L'W B
G/B| L/B| LR LY

Y
GR
1
A/C SW K
2
LG/B —‘
BLOWER SW N l A/C COMPRESSOR
CLUTCH

A/C RELAY

A/C DUAL PRESSURE SW

|
le "¢l
[—

A/C EVAPORATOR TEMP
SENSOR

[e_~ ol

L]

SO do cdu tao cla hé thbng dién diéu khi€n hé thOng di€u hoa cia md
hinh Toyota
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Bai 2: Ky thudt thido — 1ap hé théng di€u hoa khong khi trén 6 td
ThOi gian: 39h (LT 3h; TH 34h; Kt2h)
Muc tiéu cUa bai:
Hoc xong bai nay hoc sinh co’kha ning:
- Phét bi€u dugc quy trinh thdo 18p va yéu cau kY thudt khi thdo - 1ap
- Lua chon va st dung ding dung cu va thi€t bj tho - lép
- Thuc hién théo 1ap hé thOng di€u hoa khong khi trén 6 t6 diing quy trinh
- Chép hanh ding quy trinh, quy pham trong nghé cong ngh€ 6 t6
- Rén luyén tinh ky ludt, can than, ti mi cla hoc vién.
Noi dung: ) ] .
1. Quy trinh thio va lap hé thong di€u hoa khong khi trén 6 to
a. An toan ky thudt khi sta chira, 1ap rap.

Trong qud trinh cong tdc thuc hi€n bdo tri stta ch(ta mOt hé thOng di€n lanh
6 t6, ngudi thg phai ddm bdo t6t an toan kY thudt bang cach tén trong céc chi
dan cUa nha ché tao. Sau day gidi thiéu thém mot s6 quy dinh vé€ an toan kY
thudt ma ngudi thg dién lanh can luu y.

+ Ludn ludn deo kinh bdo v& mat khi chudn dodn hay sUa ch(fa. Chat lam
lanh (chat sinh han) roi vao mat c6 thé sinh mu. Néu chat 1am lanh roi vio mat
hay 1&p tUc rifa mat véi mot nude 10n trong vong 15 phiit, rdi dén gan bac si dé
diéu tri.

+ Phai deo ging tay khi nang, bé binh ch(fa chat 1am lanh hodc théo 1ap céic
mOi nOi trong hé thOng 1am lanh. Chat 1am lanh vio tay, vao da s& giy té cUng.

+ Phai thdo tich day cdp am Ac quy trudc khi thao tic stra chlfa cdc b phén
di€én lanh 6 t6 trong khoang dOng cO ciing nhu sau bang dOng ho.

+ Khi can thiét phdi ki€m tra cdc bd phan dién can dén ngudn ac quy thi
phdi cén than tbi da.

+ Dung cU va vi trf lam vi€c phdi tuyét d6i sach sé.

+ Trudc khi thdo tdich mOt b0 phan ra khdi hé thOng dién lanh phdi lau
chiii sach s€ bén ngoai cic dau Ong noi.

+ Trudc khi thdo mOt b0 phan dién lanh ra khéi hé thOng, can phdi x3
sach ga moi chat, phai thu hdi ga mdi chat vao trong mOt binh ch(ra chuyén dung.

+ Trudc khi thdo 10ng mOt dau nbi Ong, nén quan sit xem c6 v€t dau nhOn
bdo hi€u xi hd ga d€ kip thoi x( 1y, phdi si€t chat bdo ddm kin cic dau nbi Ong.

+ Lic 1ap dat mOt Ong dan mdi chdt nén tranh udn gdp khic qud muc,
tranh xa viing c6 nhi€t va ma st.

+ Dau nhOn bdi tron mdy nén c6 4i luc vGi chat @m (hit dm) do d6 khong
dugc m3 hd nit binh ddu nhOn khi chua s dung. Pay kin ngay nit binh dau
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nhOn khi da st dung.

+ Moi chat lanh cé ddc tinh phd hdng mat bong lodng cla kim loai xi ma
va b€ mat son, vi vay phai gilt gin khong cho mdi chat l1anh vay vao cidc mat nay.

+ Khéng dugc cham bd phan déng hd do va céc Ong dan vao Ong thodt hoi
nong ciing nhU quat gi6é dang quay.

Hé thOng di€n lanh 6 to va dién lanh néi chung c¢6 3 k& thu can loai bo,
d6 1a cdc chat &m udt, bui ban va khong khi. Cic ké thit nay khong thé tu nhién
xam nhdp dugc vao trong hé théng dién lanh hoan hdo. Tuy nhién ching c6 thé
xam nhap mOt khi ¢6 b0 phan di€n lanh bi hdng héc do va dap hay sét gi. Qua
trinh bdo tri stra chlfa khong ding kY thudt, thi€u an toan vé& sinh ciing s€ tao
di€u kién cho tap chat xAm nhap viao hé thOng.

b. Mt s6 su ¢ trong thio 1ap hé théng di€u hoa:

\‘\Q\_ Khong dugc xd chat lam

lanh trong mOt phong kin. C6
- [ th€ giy chét ngudi do nglt
= thd. Khi R-12 x3 ra khong Khi,
" R gdp ngon 10a sé tao ra khi
_ & phosgene 12 mOt loai khi dOc,
O % EH khong mau.
| Thu hOi ga di€éu hoa vao
thi€t bj thu hoi ga d€ dung lai.

Moi chat lanh dinh vao tay
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Sau khi thdo tdch r0i mOt bO phan ra khéi hé
thOng lanh, phai bit kin cdc dau Ong ngay
14p tlc nham ngin cdn khong khi va tap
chat chui vio.

Céc nit bit dau Ong, cdc nit
che kin cUfa cUa mOt b0 phan
dién lanh md&i chudn bi thay vao
hé thOng, can phdi gilr kin cho
dén khi 1ap rap vao hé thOng.

Khong dugc d€ gian néng méi
hodc binh ch(ta/B0O sdy kho.v.v.
nam xung quanh ma khdng dugc

nut kin.

X3a khi Nitrogen ra khGi van
nap trudc khi thdo nit ra khoi
méy nén m@i. Néu khong xd khi
Nitrogen tru@c thi ddu mdy nén
s€ phun ra cuing v&i khi Nitrogen
khi théo nut.

Ch(t “D” phia Ong 4p sudt cao,
ch(r “S” phia Gng 4p sudt thap

Khong ding mO han d€ ulbn
cong hoac kéo dai cidc dudng
Ong.
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Boi vai giot dau may nén vio
gioiing chit O d€ dé xiét va ngin
sU o ri cla mdi chat.

Xiét dai 6¢ bang hai colé dé
tranh van Ong mém.

Xié€t cdc gioing ch(t O hodc
cidc phu tung lap rdp dang bu
1ong véi mo men xi€t theo qui
dinh.

Khong bao gi0 dung 1ai thiing ch(fa mdi chat

Khong bao gi0 duQc nung
néng thing ch(fa mdi chat (ga
diéu hoa).

Phai gir thing ch(ta moi chat
dudi 40°C (104°F).

Khi hAm néng thung chUa moi
chat bang nudc am phdi can
than khong dugc d€ van trén
dinh cUa thuing nhiing chim trong
nudc, vi né c6 thé 10t vio mach

dan moi chat.
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Diéu hoa bat ON

Néu thiing ch(ta mdi chat dugc 1at ngugc
va mdi chat dugc nap G dang 18ng thi chat
18ng sé€ bi ép va may nén s€ bi hdng. Do vay
phdi nap mdi chat & dang khi.

Né&u khong dU mdi chat trong
mach 1am lanh, thi sé khong ¢6
dU dau d€ boi tron va may nén c6
th€ bj chdy. Vi vay can phai can
than d€ tranh xdy ra di€u nay.

Néu van @ phia 4p sudt cao
md&, moi chat chdy nguoc lai giy
ra sU’ phun moi chat do d6 chi md
va déng van & phia 4p sudt thap.

Khong dugc nap moi chat qud
nhi€u vi c6 th€ giy ra su cO nhu
viéc lam lanh khong phu hop,
tinh kinh t€ nhién liéu thdp va
giy néng dOng cO.

Vi phdi bat 1ra, vi vay rat
nguy hiém néu xdy ra nG khi.
Trudc hét phai ki€m tra cic khu
vUc xung quanh xem c6 chat chdy
n0 khong trudc khi st dung thiét
bi nay.

Mac di méi chat R-12 14 chat
khong dOc nhung né s€ ngay lap
tlc trd thanh chat dOc khi tiép
xtic v&i 10ra. Vi Iy do nay néu
mau ngon 10a cUa thiét bi thay
d0i thi phdi can than khong dugc
hit khi phét ra tU thi€t bi nay.

b. Quy trinh thao 1ap hé thdng di€u hoa:

Stt | N6i dung cong | Dung cu Phuong phép thuc hién Yéu cau ky

viéc thiét bj

thuat

1 | X3 hétkhi ga | Thi€t bi | - NGi c4c gidc ki€ém tracao |- XA hét ga

Turboclima | 4p, th@p 4p vao may trong hé thOng

- ThUc hién theo
ding quy trinh
cla thi€ét bi
Turboclima
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Théo Mdy nén |- BO dung|- Thdo ddy dai dan dbng |- Thdo ding
cU  chuyén | mdy nén chi€u quy dinh
ding d€ | - Théo gidc dién ndi vao |- Khéng lam
thao 1ap mdy nén héng cic Oc bat

- Thdo cdc duOng Ong cao | duOng Ong cdo
ap, thap ap ap, dudng thdp
- Th4o bOn bu 16ng gilr mdy | 4p
nén vao déng co - Khong lam
héng cdc dudng
Ong
Thio kétnéng |- BO dung|- Thdo cdc chi ti€t bén|- Khong lam

cu thdo 1ap
chuyén dung

ngoai lién quan dén két
nong

- Thdo cic dudng Ong ga
dén va vao két néng

- Théo cic gidc nli dién
vao quat

- Thdo két néng ra khoi xe

héng cdc Oc bat
duOng cao 4p,
thap 4p vao két
nong

Thio binh |- BO dung|- Thdo van an toan hé |- Khong Iam
phin 10c chuyén ding | thOng di€u hoa héng cic Oc
- Théo cédc gidc nOi dién |- Khéng 1am hu
cao &p, th@p 4p vao phin | gidc dién
10c
- Thao phin lQc ra
Théo tap 10 - BO dung |- Thdo toan bd tdp 16 bao |- Khong lam
cU chuyén | bOc phia trén héng cic gidc
dung, tulc két nobi gilta cac
10 vit khGp nbi
Théo gian | - Kim, BO |- Théo r0i két lanh ra - Khong lam
lanh dung cu hoéng giac két
chuyén diing ndi cla vé bdo
vé két lanh
Thao quat | - Tubc 10 vit | - Thdo ba vit bat giltaquat |- Khéng lam
diéu hoa hOng vit
Xic rla | - Dung xing | - Thong rlfa cdc duOng Ong | - ddm bdo cic
duong Ong d€ xidc rUra|bang xing Ong sach, khong
hé thOng con mat kim
loai
V& sinh két |- Dung xiing | - Thong rlta cac duOng Ong | - Cic két lanh,

nong, két lanh

dé vé sinh
két nong, két
lanh

trong két
- diing khi tro d€ thGi khd

két néng sach sé
- Dung cac nut
bit 1ai cac 10 cUa
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- Dung khi
trd d€ thoi
kho

két nong, két
lanh sau khi vé
sinh

10

Vé sinh mdy
nén, thay nhdt

- Xédng, nhGt
lanh

- Xa nh6t lanh
- Théo r0i céc chi tiét

- Khoéng lam
héng céc chi tiét

m&i cho mdy |- POng ho |- Ki€ém tra cudn diy ly hop | quan trong nhu
nén VOM tur Piston, xilanh,
- V& sinh céc chi tiét van mOt chiéu
- Lap lai mdy nén
- BO xung nhGt lanh
11 |Lap lai toan |- BO dung |- Lap ngudc v&i quy trinh | - Khong xiét qui
bO hé théng |cu  chuén | thio luc lam hong
ding d€ 1ap cdc chi tiét
12 | Hut chan |- Thi€t bi|- Tuan thU ding quy trinh |- Thuc hién d0
khoéng  trong | Turboclima |huGng dan s( dung cUa | hit chan khong
hé thOng mady t0i thi€u 1a 15
phut
13 |Nap ga mdi, |- GaR134 |- Tudn thU ding quy trinh [- Pam bdo &p
b6 xung nhét |- Thi€t bi|hubng dan s dung cla|sudt cao dp,
m&i cho hé | Turboclima | may thdp dp ding
thOng quy dinh.

2. Thuc hanh thio 1ap hé théng diéu hoa:
- Thuc hién thdo 1ap hé thOng di€u hda trén mo hinh hé théng di€u hoa xe Toyota
dung gas R134a
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Bai 3: KV thudt ki€m tra hé théng di€u hoa khong khi trén 6 t6
ThOi gian: 30h (LT 3h; TH 27h)

Muc tiéu cUa bai:
Hoc xong bai nay hoc sinh co’kha ning:
- Phat bi€u dugc hién tuong, nguyén nhan sai hdng, phuong phap ki€m tra va chan

dodn sai hOng hé thOng di€u hoa khong khi trén 6 &
- SU dung thi€t bj ki€m tra va chan dodn sai hdng hé thOng di€u hoa khong khi trén 6 to
- Chép hanh ding quy trinh, quy pham trong nghé cong ngh€ 6 t6
- Rén luyén tinh ky ludt, can than, ti mi cla hoc vién.
Noi dung:
1.Hién tuong va nguyén nhin sai hGng:
a. Hé théng dién lanh trén 6 t6 van lam viéc binh thudng nhung khong mat
hoac mat rat yéu.

Liic nay c6 hai tinh huGng xay ra. Th( nhat 1a xe con mGi dugc bdo duGng
thuOng xuyén, thi hau hét cdc trudng hgp nay xdy ra 1a do b0 10c gié cla hé
thOng di€u hoa khong khi bi tac. Trong qué trinh st dung xe, tuy di€u kién vén
hanh, bui bdn dan bam vao 1udi 10c, khi qud nhi€u sé két tang day khi€n cho gi6
bi quan 1ai trong gian lanh ma khong vio dugc trong cabin xe.

Céch duy nhat d€ khac phuc 1a vé sinh tdm 1udi 10c. Trén cic dong xe du
lich hién dai tay l4i thudn, tdm 1UGi 10c nay thuOng nam bén trong hc dugc bd
tr sau trong hOp dung gang tay. C6 truGng hop chi cdn m& hdp gang tay, cdy 1ap
hOc 10c gi6 1a c6 thé 1ay duoc 1udi 1oc, c6 trudng hop phai thdo cd 1ap hbp
mdi c6 th€ thao tic. Dung sing sit hoi d€ thGi sach bui ban bam trén tam 1udi
r6i 1ap 1ai binh thudng. Tam 1udi 10c can dugc vé sinh hang thdng, thdm chi
hang tudn néu xe thudng xuyén dugdc s dung G nhing noi c6 nhi€u bui ban
nhU cong truOng, dudng dat.

VGi cic loai xe da sU dung lau nim thi nguyén nhin c6 th€ phlc tap
hon rat nhi€u. D6 c6 thé do diy curoa dan dOng mdy nén bi trung va trugt. Ti€p
dé hé thong bi hao ga do cic duOng Ong bi ldo héa, o ri hodc cic giodng bi hé.
Trong céc tinh hubng nay can dugc mang dén cic trung tim tin cdy d€ dugc xUr
ly bang thi€t bi may méc chuyén ding.
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Hinh 3.2. Loc gié di€u hoa qud ban

+ Hé théng dién lanh trén 6 t6 van lam viéc binh thudng, c6 mat nhung

khong sau.

VGi truOng hop ndy, nguyén nhin ciing c¢6 th€ xdy ra cic su cO nhu
truOng hgp hop th(r nhat nhung & mlc d6 nhe. Nhung con c6 mdt nguyén
nhan n(fa ciing khong kém phan quan trong ma chU xe c6 th€ tu x Iy 3 mUc
d0 nhat dinh trén nhi€u dong xe. D6 1a gian néng va gian lanh bi ban. Dan néng
ban s€ tda nhiét kém lam gidm hi€u qud 1am mat cla mdi chat, con dan lanh bi
ban sé& khi€n khong khi 1anh khong lan tda dugc ra xung quanh d€ lua vio trong

xe.
V@i cic dong xe ma dan néng dugc b0 tri thong thodng phia trudc khoang
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mdy, can yéu cau v€ sinh bang nudc hodc két hgp vGi héa chat chuyén dung
trong qud trinh rfa xe. Cong vi€c ndy ciing can thuc hién mot cich can than, dé
khong 1am anh huéng dén cic hé thOng trong khoang mdy, dac biét 12 hé thOng
dién. Viéc vé sinh gian lanh doi hdi phdi dugc ti€n hanh béi cic kY thudt vién
c6 chuyén mon, béi vé sinh bd phan nay tuong doi phUc tap.

Hinh 3.3. Két gian néng qud ban
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+ Hé thong di€n lanh trén 6 té sau khi dugc bdo dudng va b sung
thém ga thi hau nhu bi té liét va khong hé mat.

Thong thuGng, dp sudt trong hé thdng mdy lanh dugc di€u chinh & mUc dd
nhat dinh. Qua trinh b6 sung ga n€u dugc ti€n hanh & nhling noi y€u kém vé
chuyén mon sé khong th€ ki€m sodt dugc chinh xdc thong sO dp sudt ga. Trén
nhi€u dong xe n€u ga bi nap qua nhi€u, van an toan s& tu dOng xa hét ga d€ ddm
bdo an toan cho hé thOng. Mat hoan toan dp sudt, 10c di€u hoa s& nglng hoat
dbng.

+ Hé théng di€én lanh trén 6 t6 1am viéc binh thudng nhung c6 mii hoi.

Nguyén nhan cUa tinh trang niy gbm cd khich quan va chU quan. Nguyén
nhan khich quan 13 do hé thOng thdng gié mdt vao trong khoang xe (gOm giin
lanh, 1udi l1oc gi6, quat gid, cdc clfa gié va cdm bi€n nhiét d0 gian lanh) di bi
ban hodc bi truc trdc. Nguyén nhian chU quan 13 do chU xe d€ cabin bj ban lau
ngay v&i cic tap chat nhu mO héi, rac, mui thuOc 14, mii nuGc hoa, mui thic in,
bdm cdn trong cic ngéc ngach cla n0i that xe. Khi mdy lanh hoat ddng s& lua gié
vao cabin, cac tap chat dé sé bOc ra.

Vi tinh trang nay can ti€n hanh don dep cabin xe, vé sinh 1udi 1oc gid,
v& sinh ndi that 6 td bang cc héa chat chuyén diing.

2. Dung cu va thi€t bi ki€m tra
- Ki€ém tra bang tay, bang mat, va bang tai
- Ki€m tra bang dong ho do dién
- Ki€m tra bang dong ho ki€m tra 4p sudt ciac duOng Ong
- Ki€ém tra bang thiét bj do nhiét d gian néng, gian lanh, va nhiét dd moi trudng
- Dung cU chuyén ding ki€m tra 1o ri ga
2.1. Ki€m tra xem dai d&n ddng cé bi 16ng khong?
Néu dai dan dOng qué 10ng né s trugt va giy ra mon.
2.2. Luong khi th&i khong da

Ki€m tra bui ban tac nghén trong bd 10c khong khi
2.3. Nghe thay ti€ng On gan may nén khi

Ki€m tra bu 16ng bat nén khi va cic bu 16ng bat gid dd.

2.4. Nghe ti€ng On bén trong may nén
Ti€ng On c6 th€ do céc chi ti€t bén trong bi hOng.
2.5. Canh tén nhiét cla gian néng bi bui ban

NE€u cic cdnh tan nhi€t cUa gian néng bi bui ban, thi 4p sudt clia gian néng

s€& gidm manh. Can phdi lam sach tat ca cic bui ban & gian néng.
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2.6. Cac vét dau 6 cho néi cia hé théng lam lanh hodc cic di€m noi

Vét dau & chb nbi hodc di€m nbi cho thdy mdi chat dang 10 i tU vi tri do.
Néu tim thdy vé&t ddu nhu vay thi phai xi€t l1ai hodc phai thay thé néu can thiét
d€ ngin chan su ro ri mdi chat.

2.7. Nghe thay ti€ng 6n gan quat gié

Quay mod to quat gi6 tdi cac vi tri LO, MED va HI. Néu c6 ti€ng On khdng
binh thuOng hodc suU quay cla mo to khong binh thuGng, thi phdi thay thé mo to
quat gio.

Cic vat thé€ la kep trong quat gi6 ciing c6 thé tao ra ti€ng On va vi€c 1ap rép
mo t0 ciing c6 thé 1am cho mo to quay khong ding do d6 tat cd cac nguyén nhan nay
can phdi ki€m tra day dU truGc khi thay thé mé to quat gié.

2.8. Kiém tra luong méi chat qua kinh quan sat

Néu nhin thdy 1ugng 16n bot khi qua kinh quan sét, thi c6 nghia 1a lUQng moi
chat khong dU do d6 phai bO sung mdi chat cho dU mlc can thiét. Trong trudng
hOp nay ciing can phdi ki€m tra v€t dau nhu dugc trinh bay & trén d€ ddm bdo
rang khong c¢6 su ro ri mdi chdt. Néu khong nhin thdy cédc bot khi qua 10 quan sat
ngay cd khi gian néng dugc 1am mat bang cach dOi nuGc 1én né, thi c6 nghia 1a gian
néng c6 qui nhi€u modi chat do dé can phdi thdo bSt moi chat chi con mOt 1Ugng
can thiét

luu y : Khi hé thOng s dung gian néng loai 1am méat phu, moi chat c6 thé
khong dU ngay cd khi khong nhin thay bot khi.

1]

1 Clear sight glass — system correctly charged or over-

charged

Decasional bubbles — refrigerant charge slightly low

fJO
)

3 Oil streaks on sight glass — votal lack of refrigerant

Heavy stream of bubbles — serows shortage of refrgerant

J

J U

Dark or clouded sight glass — contaminent present

5

Ghichd:  1- Kinh quan sit sach: hé thOng nap ga chinh x4c hodc qué nhi€u ga

“3;
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2- Thinh thodng c6 bong béng: Khi gas hoi thi€u
3- V&t nh6t trén kinh quan sat: Khong dU 1uong gas
4- Dong chdy c6 nhi€u bot: Lugng ga thi€u tram trong
5- Kinh quan st den va van duc: Hé thOng di€n lanh qud mon
3. Thuc hanh ki€m tra, chan doan
3.1. Tam quan trong cUa sy ki€m tra 4p sudt
Viéc ki€m tra dp sudt mdi chat trong khi di€u hoa lam vi€c cho phép ban c6
th€ gid dinh nhitng khu vuc cé van dé. Do d6 di€u quan trong 13 phdi xdc dinh
dugc gia tri phit hgp va d€ chudn dodn su cO.
3.2. Tim su ¢©® bang cach st dung dong hd do ap sudt
Khi thuc hién chudn doan bang cich st dung dong hO do phdi ddm bdo cic
diéu kién sau day:
+ Nhiét d0 nudc 1am mat dOng cO: Sau khi dugc hAm néng
+ Tat cd cic clra: Pugc ma hoan toan
+ Ndm chon lubng khong khi: "FACE"
+ Nim chon dan khi vao: "RECIRC" (Lay gi6 trong xe)
+ TOc dd dOng cao: 1.500 vong/ phiit (R-134a), 2.000 vong/phiit (R12)
+ Niim chon t6c d6 quat gié: HI
+ Num chon nhiét d6: MAX. COOL
+ Cong tac di€u hoa: ON
+ Nhiét d0 dau vao cla di€u hoa: 30 dén 35°C
CHU Y:
D0i v3i xe c6 trang bi b0 di€u chinh 4p sudt gian lanh (EPR), vi phia dp sudt
thdp dugc di€u khién bdi EPR nén cic gid tri bat thuOng c6 thé khong dugc chi ra
truc ti€p trén 4p sudt dong ho.

1,500rpm(R-134a)
2,000rpm(R-12)

3.2.1. Hé thong lam viéc binh thudng:
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Néu hé thOng 1am viéc binh thuOng,

Phia 2 < ., ., A~ A A >
SuAt b thi gid tr] dp suat dOng hO dugc chi ra

SU%E o
nhU sau:

Phia 4p sudt thap 0.15 dén 0.25 MPa
(1.5 dén 2.5 kgf/cm?)

Phia 4p sudt cao 1.37 dén 1.57 MPa

(14 dén 16 kgt/cm?)

Nhu dugc chi ra trén hinh vé,
Pha dp néu 1ugng moi chat khong du, thi
4p suat dong hd & cd hai phia 4p
sudt thap va 4p suat cao déu thap
hon mUc binh thuGng.
(1) Tri€u ching:
Ap sudt thdp G cd 2 phia 4p
sudt thap va 4p sudt cao.
Nhin thdy bot khi qua kinh

Phia ap
suat thap

(3) Bién phép sUra chita

g ) ) N quan sat.
Ki?m tra do ro rllkhi va sUa chUa. MUc d6 lanh khong dd.
B0 sung moi chat. (2) Nguyén nhan:
Lugng moi chat thap.
RO ri khi.

3.2.3. Thira méi chat hodc vi€c lam mat gian néng khong du
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Phia ap

ﬂ
sugt thap
/ \ e ==
f "” \IE: ..;.-s. .. 'I
| [ Hi)

\ L WP /
L o

( ' —

Néu thUra moi chat hodc viéc 1am maét gian néng khdng dU, thi 4p sudt dOng
hO & cd 2 phia dp sudt thap va dp sudt cao déu cao hon mUc binh thudng.
(1) Triéu chlng

Ap sudt cao & cd 2 phia dp sudt thap va 4p sudt cao.

Khong nhin thdy bot khi & 16 quan sit ngay cd khi lam viéc & tOc dd thap.

MUc d0 1am lIanh khong du.
(2) Nguyén nhan

ThUra moi chat.

Lam lanh gian n6ng kém.
(3) Bién phdp sUa chlra

Diéu chinh cho ding 1ugng moi chat.

Lam sach gian néng.

Ki€m tra hé thOng 1am mat cUa xe (quat dién,...).
3.2.4. Hoi @m trong hé théng lam lanh

Khi hoi am 10t vao hé thOng 1am lanh, dp sudt dong hd & mUrc binh thudng
khi di€u hoa 1am vi€c, sau mOt thOi gian phia 4p suat thap clUa dong ho chi d0 chan

khong ting dan, sau vai gidy t&i vai phit 4p sudt dOng ho trG vé gid tri binh thuOng.
Chu ky nay dugc 1ap lai. Hién tuong nay sdy ra khi hoi 8m 10t vio gy ra su' 1dp di
13p 1ai chu kY déng bing va tan bang gén van gian nd.
(1) Tri€u ching

Hé thOng lam viéc binh thuOng khi di€u hoa bat ddu hoat ddng. Sau mot
th0i gian phia 4p sudt thap cla dong h6 chi d0 chan khong ting dan.
(2) Nguyén nhan

Hoi am 10t vao hé thOng lam lanh.
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(3) Bién phép sUra chita

Thay thé€ binh ch(ra

Hiit chan khdng toan b0 hé thdng trudc khi nap moi chat. Viéc nay gitp loai
b6 hoi nudc ra khdi hé thOng.

Phia ap
suat cao

Phia ap
suat cao

Khi xdy ra sut 4p trong may nén, thi 4p sudt dong hd & phia 4p sudt thap cao
hOn gi4 tri binh thuOng. 4p sudt ddng hO & phia dp sudt cao sé& thap hon gi4 tri binh
thuOng.

(1) Tri€u ching
Phia 4p suat thap: Cao, phia 4p sudt cao: Thap.
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Tat diéu hoa, thi ¢6 thé khoi phuc ngay 1ap tlc phia dp sudt cao va phia 4p
sudt thap v€ ciing mOt 4p sudt.
B0 phan mdy nén khong néng khi sG vao.
MU d6 1am lanh khong dU.
(2) Nguyén nhan
Sut ap & phia may nén.
(3) Bién phép sUra chita
Ki€m tra va sUfa ch(fa mdy nén
3.2.6. Tac nghén trong chu trinh lam lanh

Khi mdi chat khong th€ tudn hoan (do tac nghén trong chu trinh 1am lanh),
thi 4p sudt dong hO & phia 4p sudt thap chi dp sudt chan khong. 4p suat dong ho &
phia dp sudt cao chi gi tri thdp hon gi4 tri binh thuGng.

(1) Tri€u chlng

D06i véi trudng hgp tac hoan toan thi phia dp sudt thap ngay ldp tlc chi dp
sudt chan khong (khong thé& 1am lanh dugc).

DOi vGi trudng hdp c6 xu hudng tac thi phia 4p sudt thap chi ra 4p sudt chan
khong mOt cch tUr tir (mUc dO lanh phu thubc vao mUc db tac).

C6 su chénh 1&ch nhiét d6 trudc va sau chO tac.

(2) Nguyén nhan

Bui ban hodc hai am déng bing dang 1am tac nghén van gidn nd. BO diéu
chinh 4p sudt bay hoi hodc c4c 10 khic 1am ngin chdn dong mdi chat.

RO ri méi chat & thanh cAm nhan nhiét.

(3) Bién phép sUra chita

Phan loai nguyén nhan gy tac. Thay thé cic b0 phan chi ti€t giy ra tac
nghén.

Ti€n hanh hiit khi toan b0 hé thOng tuan hoan moi chat.
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3.2.7. Khong khi & trong hé théng 1am lanh

Phja ap

Phia ap
suat thap

suat cao

Khi khong khi 10t vao hé thOng 1am lanh, thi 4p sudt dong ho G ca hai phia 4p
sudt thap va 4p sudt cao d€u cao hon mUc binh thudng.
(1) Tri€u ching

Ap sudt cao G cd 2 phia 4p sudt thdp va dp sudt cao.

Hi€u qud 1am lanh gidm ty 1& v§i su ting 1&n cUa 4p sudt thap.

Néu lugng mdi chat 1a dd, thi dong cdc bong béng G 16 quan st giGng nhu
hé thOng 1am vi€c binh thuOng.
(2) Nguyén nhan

Lot khong khi.
(3) Bién phép sUra chita

Thay th€é mdi chat.

Hiit khi toan b0 hé thOng tudn hoan mdi chat
3.2.8. PO m& cla van giin n@ qua 16n
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Khi van giin nd m3 qué rOng, thi d4p sudt ddng hd & phia 4p sudt thap cao
hon mUc binh thudng. Di€u nay 1am gidm hi€u qud 1am lanh.
(1) Tri€u ching

Ap sudt G phia dp sudt thdp ting 1én va hiéu qud 1am lanh gidm xulng (4p
suat & phia 4p sudt cao hdu nhu khong dGi).

Biing bam dinh & dudng Ong dp sudt thap.

(2) Nguyén nhan
Su cd hoat dOng G van giin nd.
(3) Bién phép sUlra chita

Ki€m tra va stta ch{ra tinh trang 1ap dat cla Ong cdm nhén nhiét.

3.2.9. Thu tinh néng cGia hé théng di€u hoa:
(1). M6 t&:

DE th( nghiém hi€u qua 1am lanh cUa di€u hoa, ti€n hanh do su’ chénh 1éch
nhiét d6 gilta clfa vao, clfa ra cUa khong khi va ddnh gid xem gid tri nay c6 nam
trong khu vUc tiéu chudn cUa d0 thi ddc tinh chudn khong.

(2). Biéu kién th(r nghiém:
Th( nghi€m xe trong nhitng di€u kién sau day:
Dung xe trong bong mat
Nhiét d0 nudc lam mat ddng cO: Sau khi hAm néng
Tat cd cic clra xe: m& hoan toan
Num chon dong khong khi: "FACE"
Num chOn dong khong khi vao: "RECIRC"
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TOc d0 dbng c0:1,500 vong/phiit (R-134a), 2,000 vong/phiit (R-12)

TOc dd quat gi6: HI

Ntm chon nhiét d6: MAX.COOL

Cong tac diéu hoa: ON

Ap sudt & phia dp sudt cao: 1.5MPa (15.5 kgf/cm?)
(3.) Po nhiét d

P&t nhiét k& bau kho va U6t & ddu khong khi vao va nhiét k& bau kho & tam

cUra x3 khi, khi nhi€t d0 khong khi & clra ra 6n dinh (khodng 5-6 phiit), ti€n hanh do
d0 1&ch gilra 2 nhiét k€ bau khoé va d6 dm tuong d6i clia khong khi & clra nap.

Nhiét ké
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TANITA

'fluulmu:iw Hralih_—

10 20

Nh|et dao
bau wét
19.5°C(67.1°F) -

Nplet do
bau kho 25 °C(77 °F)

5 0 5 10 15 20 % 36 35 40
(23) (32) (41) (50) (59) (68) (77) (86) (9B) (104)

Nhiét d6 bau khé  °C (°F)

o (716) 22| e
= iém danh gia
o (68) 20 | tinh nang g
S o (64.4) 18 T |
©T (60.8) 16% __ Iy
= = Pham vi chap nhanh duwoc
£ (br2) 14 Tinh toan su |
Bz (536) 12 chénh l&ch —,
£ @ (500 10— nhigt do _{ngr%éoggi dé am
23 T—;
O'o .
0 50 60 70

D6 &m twong dbi(%)
(4). Lam thé€ nao d€ do dugc d6 &m tuong doi
DPat nhiét dd cUa nhiét k& va nhi€t k& bau UGt G clra nap 1én do thi d0 dm
s€ c6 dugc dd am tuong dGi. Vi du khi nhiét dd cUa nhiét k€ bau khd 25°C va
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nhiét k€ bau udt chi 19,5°C, thi diém ma & d6 cic dudng cat nhau s€ 1a d0 dm
tuong doi. Trong triGng hop nay d0 8m 13 60%.
(5). Boc céc dO thi dac tinh nay nhu thé nio

Néu diém giao nhau dugc tao ra boi cdc dudng bi€u dién cic gid tri nam
trong pham vi cUa khu vUc béng m@ thi kha ning 1am 1anh c6 thé dugc coi Ia tot.

*%% Tham khdo***

Cé&u tao am k€ khd - udt gOm hai nhi€t ké: nhiét k& kho va nhiét k& udt.

Nhiét k€ udt 1a nhiét k€ c6 bau dugc quan quanh bang mot 16p vai mOng
udt do dau dudi clia 18p vai nhing trong cOc nuGc nho.

Nhiét k& kho chi nhiét d0 cUa khong khi t, va nhi€t k&€ udt chi nhiét d0 bay
hoi t, cUa nudc & trang thai bio hoa.

Nguyén tac hoat déng

Néu khong khi cang kho thi d0 am ti d0i cang nhd, nén nudc bay haoi tUr 16p
vai udt cang nhanh va bau nhi€t k€ udt bi lanh cang nhiéu: t, cang nho so vdi t,.

NhU vay, hiéu nhiét dd (t, - t,) phu thudc d6 am ti d6i f cla khong khi.

{f la dai luong do bang ti s6 phdn trim gilta A0 &m tuyét d6i a va d0 @m
cUc dai A cUa khong khi O cing nhiét dd cho trudc; Khéng khi cang m thi dd dm
ti d6i cla nd cang cao; PO @m tuyét d6i a cla khong khi trong khi quyén la dai
luong do bang khOi luOng m (tinh ra gram) cla hoi nuGc cé trong Im’ khong khi.
Pon vi do cla a la g/m’; Néu d @m tuyét d6i cla khong khi cang cao thi IUOng
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hoi nudc cé trong Im’ khong khi cang 10n nén dp sudt riéng phdn p cla hoi nudc

trong khong khi cang 10n.
Ap sudt nay khong th€ 10n hon dp sudt hoi nudc bdo hoa p, O cing nhiét dd
cho truGc nén dd @m dd am tuyét déi cla khong khi O trang thdi bao hoa hoi nudc
cé gid tri cUc dai va dugc goi la d6 &m cuc dai A.
PO &m cuc dai cé db 16n bang khOi lUOng riéng cla hoi nuGc bdo hoa trong
khong khi tinh theo don vi g/m’}
Biét dugc hi€u nhiét dd (t, - t,), ta c6 th€ dung bang tra c(tu d€ xic dinh d0
am ti d6i f clia khong khi Ung v3i nhiét d0 t, chi trén nhiét k& kho.
4. Thuc hanh ki€m tra, chdn doan hé thong di€u hoa
4.1. Ki€m tra luong ga R134

duong Ong cao
ap va ha ap

duOng Ong cd
hai phia  hau
nhU bang nhau.

vUa, Ong thap 4p
hoi lanh

6ng cao ap nong,
Ong ha 4p lanh.

Luong R-
134a Hau nhu hét ga b
Ki€m tra Thi€u ga uga Thira ga
Nhiét dd cla Nhiet do Ong cao 4p néng Ong cao 4p

néng bat binh
thuOng.

Tinh hinh dong

Bot chdy qua

Hoan toan trong

e . |1ién tuc. Bot sé& |Bot suat hién suOt. Bot c¢6 th€ |Hoan toan
moi chat chay |, .« o | ~ X 1aA x. N A,
) .7 |bién mat va |cich quing 1-2 |[xuat hi€n mOi [khong thay
qua kinh cuUa R | s <
o8 thay vao la |giay. khi ting hoac |bot.
’ suong mi. gidam tOc do
. .. . |Ap sudt beén | T x . . |Ap suat cla
Tinh hinh &p p . |Ap suat cuaca |[Ap suat binh P . .
. ~ |phia cao ap . . A 2 ca hai phia
suat trong he |7, A, hai phia déu |thuOng O N s
thGng giam mot cach Kém ¢4 hai phia cao bat binh
' bat thuOng. ' ' thuOng.

SUra ch(ra.

Tat may, ki€m
tra toan dién.

Tim ki€m ch0 xi
ga trong hé
thOng, stra chira,
nap thém ga.

Khong can

Xa b6t ga tu
van ki€m tra
phia 4p sudt
thap.

4.2. S0 SO PO MACH PIEN PIEU KHIEN PIEU HOA TU PONG TREN

O TO.
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PSCT1 50A
PSC2 50A BG Khuyéch Pai ?jle b sudi
PSC3 50A Piéu Hoa d
Két sudi 9_____OJ
T !
M Céing tidc cia b sudi dm
= wi Bd sudi am
PTC
I ' o Lea . ot v~ 4 I 1
"Rale b sudi PTC | ; ]
| Iy
|
[PS——— O
. 3 PTC1 | i Bﬁdlém mat |
| phia sau |
& i '
|_° | ! Cong tic diéu i
G0 ! khién bé lam :
1 mat |
Role bj sudi PTC 2 ¥ I
|
¥ I
| Bién trd qual gid !
, Aprc2 1| |
¥ I
I | !
L ! 1 '
2 : i Ay :
4 |
__________________________________________ ! 5 !
e L Ll |

Hinh 5.2: Mach dién diéu khién hé théng diéu hoa tu déng
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Cim bign nhif dd gian
lanh phia sau

Kr 11 ié i
Rr TE-SG

M quat (LH)
10 A

) 1D

Bd Khuydch Bai
2 10 A

Mo quat (RH)

Wan tiél luu

Bo sudi Jm
phia sau

Cong tAc biy sud
dAm phia sau

RAGECH (jLaal g1a0

i

W Ah—
Eidn trd qquat gid

Hinh 5.3: Mach dién diéu khién hé théng diéu hoa tu
dong
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Céc cuc clUa ECU diéu khién di€u hoa khong khi tur dOng (Xe
Toyota Hiace 2007- Nhat ban)

@i

g -
= )
[rcehsfiThelsk dhshzfitho/a Bl 7] [s][4]3]2]1]

o | e | g [

—

[e0agiEalaBe 31 30Pepar Toes 2423 RA7 1

o

_

L=

——— ]

fe— — —
T

Ky hiéu
(s® cUc)

Mau day

Mb ta dung
cu

Pi€u kién

Thong s6 ky
thuat

PTC
(H18-2)

~ GND
(H18-29)

LG - W-

Tin hi€u
diéu khién
b6 sudi PTC

Kho4 dién: ON

Cong tac nhiét do:
Max. HOT Nhiét db
lam mat: Dudi 76°C
(169°F)

Nhiét d6 bén ngoai:
Dudi 10 d

C (50°F)

B0 sudi PTC: Khong
hoat dOng

— Hoat dOng (ALT,
F-DUTY

16n hon 95 %)

Duéi 1.0 V
— 10 dén 14
v

PTCL
(H18-3)

- GND
(H18-29)

GR - W-

Tin hi€u
chdp nhan
cla bO sudi
PTC

Kho4 dién: ON

Cong tac nhiét do:
Max. HOT Nhiét db
lam mat: Dudi 73°C
(163°F)

Nhiét d6 bén ngoai:
Dudi 10 d

C (50°F)

Dudi 1.0 V
— 10 dén 14
v
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B0 sudi PTC: Khong
hoat dOng

— Hoat dOng (ALT,
F-DUTY

16n hon 95 %)

PHTR . Kho4 dién: ON .
Tin hieu < R Duo:1 1.0 V
(H18-5) L-W- R - Cong tac bu di€u -
cong tac R — 10 deén
- GND | W-B ) . hoa: OFF —
khong tai 14V
(H18-29) ON
A.C ) . Kho4 dién: ON ..
Tin  hi€u e Duoi 1.0 V
(H18-8) R - Cong tac quat: ON
Y -W-B | cbOng tac . < -
- GND Cong tac A/C: OFF »
A/C 10dén 14 V
(H18-29) — ON
LED+ Tin  hi€éu | Kho4 dién: ON .
. J . Dudi 1.0 V
(H18-9) den bédo | Cong tac quat: ON
G-B - W- . . -
- GND cong tac | Cong tac A/C: OFF »
B 10den 14 V
(H18-29) A/C — ON
BLW Tin  hiéu a ~
a o Kho4 dién: ON 10den 14 V
(H18-16) dieu khién R . L
L-W-B R Cong tac quat: OFF| — Du0Oi 1.0
- GND moto quat
. — ON A\
(H18-29) gio
GND .
W-B - | NO1 mat
(H18_29) L A A . - N /.
Mt Mit than | cho nguOn Moi dieu kién DuaGi 1.0 Q
- a .
N Xe cap chinh
than xe
- Khdi dOng dOng cO
- Van hanh hé thOng
PRE . A A/C
Tin hieu . o a
(H18-4) R-L - W-| , o - Ap suat ga dieu | 4.7 V hay
cam bién o o o ,
- GND | B ) . hoa: Ap suat bat | 10n hOn
ap suat A/C R L
(H18-29) thuOng (LOn hOn
3,030 kPa (31.0
kgf/cm, 440 PSI))
PRE R-L - W-| Tin  hiéu | - Kh&i ddng dOngco | Dudi 0.7 V
(H18-4) | B cdm bi€n | - Van hanh hé thOng




- GND

A/C
- Ap sudt ga diéu
hoa: Ap sudt bat

4p suat A/C . .
(H18-29) thuOng (thap hon
180 kPa (1.9
kgf/cm, 27 PSI))
Khdi dOng dOng cO
Van hanh hé thOng
A/C
PRE . A 4p sudt ga di€u hoa:
Tin  hi€u . .. . -
(H18-4) , o Ap suat binh thuOng| 0.7 dén 4.7
R-L - W-| cam bién ~
- GND . ~ (thap hon 3,030 kPa| V
B ap suat A/C
(H18-29) (31.0 kgf/cm, 440
PSI) va 16n hon 180
kPa (1.9 kgf/cm, 27
PSI))
S5 (H18- Cép ngubn
13) -| Y-R - L-| cho cdm | Khod dién: LOCK —| Duéi 1.0 V
SG-1 A\ bi€n ap | ON - 515V
(H13-12) sudt
. A Cha y khi
Tin hieu . A n
, e nhiét do
TAM cam bién A y R R
G-W - n N Khod dién: LOCK — | tdng Ién thi
(H18-25) nhiet  do A 2
L-W R .| ON dieén tro
- SG-1 bén ngoai .
giam
(H13-12) A/C ~
xuong.
SG-1 . .
L-W - | NoO1 mat
(H18-12) ) N 4
Mit cho tung A A Dudi 1.0 Q
- Mat , e Moi di€u kién
. than xe cam bi€n
than xe
Tin  hiéu Nhiét  do
TE , o
cam bién A tdng 1€n thi
(H18-24) Ca N Khoa dién: LOCK — o ,
W -L-B nhi€t do dién trg
- SG s ON Nird
gian lanh giam
(H18-31) .
A/C xuong.
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SG

L-B - | N6i  mit
(H18-31) , . DA .
Mat Mit cho tung | Moidi€ukién Duai 1.0 QQ
- a s
R than xe cam bién
than xe
FRBV Tin  hiéu
L-R - . R Max. HOT — Max.
(H18-22) dat  nhiet 0Q—-3kQ
LG-B R COOL
-SG do
khoang
(H18-31) R .
hanh khéch
MHSW A N .
B-W - | Tin hieu | Tru vl tri max. Duoi 1.0 V
(H18-38) A R < »
Mt Mit than | cOng tac | HOT — Max. —10 dén 14
- a
A Xe Max. hot HOT \Y
than xe
CANH L - R A,
. He thOng
(H18-10) | Mat N : PN
. R thong  tin | Khod dién: LOCK — | Tao xung
- Mit than
R CAN ON
than xe xe
CANH W o
(H18-11) | Mt Hé thOng
. R R . A Tao xung
- Mit than thong  tin | Khod dién: LOCK —
than xe Xe CAN ON
Tin  hi€u . A
. L Nhieét do
RRTE cam Dbién L
A A tdng 1én thi
(H18-23) | W-R - L-| nhieét do a ,
N PR dien  tr0
- SG-2| B gian lanh | Khod dién: LOCK — .3
iam
(H18-30) A/C  phia | ON s o
xuong.
sau
NO6i  mat
SG_2 2
L-B - cho cam
(H18-30) , - A
Mat bién nhiét A A L.
- Mat R R N Moi dieu kién Dudi 1.0
R than xe do gian
than xe
lanh A/C
RRAC | Tin  hiéu Duéi 1.0 V
(H18-7) | Mait cong  tac —10 dén 14
- Miat | than diéu  hoa | Khod dién: ON \Y
thAnxe | xe phia sau Cong tac A/C: OFF
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— ON

RMGV R-Y - | Tin hi€u A 10 dén 14 V
. N Khoa dién: ON 2.
(H18-18) | Mat van tU phia N — Dudi 1.0
] . Van tu phia sau: OFF
- Mat than xe sau \Y
— ON
. A POng co chay khong
LOCK Tin hi€u A
2 [¢ 1
(H18-28) cam bién R y
L-L-B . . Cong tac A/C: ON| Tao xung
- SG khod may N
] (Cong tac tu:
(H18-31) nén
ON)
MGC R - ) A o 4 A o
. Tin hieu | Khod dieén: ON 10 dén 14 V
(H18-19) | Mat o R . ..
) R cho phép li | Cong tac A/C: OFF| — Du01 1.0
- Mat than N
R hgp tu ON — ON \Y%
than xe Xe
IG+ ..
A Dudi 1.0 V
(H18-20) | R-B - N Khod dieén: LOCK
. . NguOn (IG) —
- Mat Mit hay ACC — ”
R R 10dén 14V
than xe than xe ON
B (H18-
W-R - «
40) - | Ngubn (Dy ok B
A Mit than R Moi di€u kién 10dén 14 V
Mit than phong)
Xe
Xe
Kiém tra bd di€u khién di€u hoa (5L-E).
Céc cuUc cua b0 dieu khién:(H19).
Ky hiéu | Mauday | Mo ta dung Diéu kién Théng sO ky
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(s6 curc) cu thuat
‘?{Cllg o | RB - | Tinhiéuvén| Khoddién: ON 3/7_) den 4.5
(HID-8) | V4t than | hanh Cong tac A/C: OFF .
- Mat ‘e L ON 1.3 den 2.6
than xe may nen - \Y
éﬁg 0| GW - Tlllr; hiu cho | yp o4 dién: ON DUG 1.0 V
Vg | Mét than pé P Lo | Congtéc A/IC: OFF | — 10
o A xe van hanhi JoN dén 14V
than xe may nén
A.C
(H19-11) ) . | Khod dién: ON | DuGi 1.0 V
Tin hiéu . <
- GND cbne tic A/C Cong tac A/C: OFF | — 10
(H19- | Y-W-B 8 ~ON dén 14V
0)
(C;T;_ 6 | WB - NGi mit cho
Mt Mit than | ngubn cép| MOQi diéu kién Dudi 1.0 Q
;hﬁn Xe Tl xe chinh
Khdi dOng dOng co
Van hanh hé théng
A/C
A Ap sudt ga di€u hoa: .
PRE R-L - Tin hi€u p . %a 1= O? Duégi1V -
(H19-3) A A 2 Binh thuOng — NhO
. Mat than | cOng tac 10
- Mat e J £ AJC hon 0.19 MPa (2.0 46n 14V
than xe dp sua kef/cm, 28 PSI) hodc n
16n hon 1.34
MPa (13.7 kgt/cm,
195 PSI))
T Tin  hiéu Nhiét dd
cdm  bién rA ting 1én thi
- n N Khoa dieén: LOCK A 2
(H19 W -L-B nhi€t do . gaN =n diéen trO
4) - 3G gian  lanh giam
(112)19_ A/C xulng.
L-B - Moi diéu kién Dudi 1.0 Q
SG Mit thdn | NOi madt cho
(H19- Xe tUng
16) - cdm bién
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Mait
than xe
Tin  hiéu
FRBV o A
(H19- dat nhiet | Max. HOT — Max. 00530
B-L-B | d0 khoang | COOL
12) - SG N
hanh
Tin  hiéu A n
RRTE cdm  bién Ehle; ?}3
(H19-7) | W-R-L- | nhiét d0 | Khod dién: LOCK e
o i dien trO
- SG| B gian lanh | - ON Am
(H19-16) A/C  phia glal
xuong.
sau
RRAC Ti hid
(H19- v M n ltg“ Kho4 dién: ON bug 10 v
- Ma cong C N . i 1.
11\? | thanxe | diéu hoa | COMEacA/CIOFE |,
a phia sau —ON dén 14V
than xe
RMGV
(H19- R—’Y - T\m hi€u van| Khod \dlel’}: ON DUGL 1.0 V
9) - Mat than | tUu Van tU phia sau: 10
i 1 OFF — ON §
Mflt xe phia sau 46n 14V
than xe
MGC
} in hié Khod dién: ON ,
(H19 R - Mit TH} hi€u cho Aoa j_n DUGi 1.0 V
15) | than xe phép Cong tac A/C: OFF 10
Mat li hgp tUON | — ON e
A déen 14V
than xe
I1G+ L
(H19-13) 113['2 i | Neugn (1G) | Kot dién: LOCK EL;‘Z; LoV
u
. Mt g hay ACC — ON p
) Xe dén 14V
than xe

Do dang séng gilta cuc LOCK cUa giac n6i b0 di€u khién A/C
va mdt than xe. Néu dang séng nhu hinh vé H20 chimg td bd diéu
khié€n di€u hoa van lam viéc tot.
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200 mv/
Bd chia

et MGND

10 msec/DIV

H20: Dang séng gilta cac cuc cla gidc ndi ECU
Bdang mau day.

Ki hiéu Mau day
W (White) Mau trang
R (Red) Mau do
G (Green) Mau xanh 14 cay
B (Black) Mau den
B (Brown) Mau nau
Y (Yellow) Mau vang
L (Blue) Mau xanh da troi
G (Gray) Mau xam
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Bai 4: KY thudt bao dudng va stra chita hé théng di€u hoa khong
khi trén 6 t6
ThOi gian: 30k (LT 3h; TH 25h; Ki 2h)

Muc tiéu cUa bai:
Hoc xong bai nay hoc sinh co’kha niing:
- Phaf biéu dugc trinh tU va yéu cau kY thudt quy trinh bdo dubng va slra
ch(ra hé théng di€u hoa khdng khi trén 6 t&
- Thuc hanh bao duchg va sta ch(ta hé thdng di€u hoa khong khi trén 6 to
dung yéu cau kythuat.
- Chép hanh ding quy trinh, quy pham trong nghé cong nghé 6 t6
- Rén luyén tinh kY ludt, can than, ti mi cla hoc vién.
Noi dung:
1. Bao duong
1.1. Quy trihh bao duchg

- Ki€ém tra céc 1oc gié

- Ki€m tra két néng, két lanh

- Ki€ém tra cac duOng Ong

- Ki€m tra mat gas

- Ki€m tra dp sudt trong hé thOng

- Ki€m tra ti€ng 6n clia hé thOng di€u hoa

- Ki€m tra tinh ning cUa hé thOng di€u hoa
1.2. Bao duohg thudng xuyén

- ThuOng xuyén hiit bui, v& sinh bén trong khoang hanh khich d€
tao khong khi trong lanh trong xe

- Ki€ém tra 10c gi6 di€u hoa, thuOng xuyén v€ sinh sach 10c gié
diéu hoa

- ThuOng xuyén vé sinh cdc cdnh tdn nhiét cUa két néng d€ lam
ting kha ning lam mat trong xe
1.3. Bdo dudng dinh ky

- Ki€m tra mat ga thuOng xuyén, n€u cé hién tugng thi€u ga phai
b6 xung ga ngay

- Néu thi€u ga thuOng xuyén, d lanh gidm ta phdi kiém tra ro ri
hé thOng, khac phuc va nap lai ga cho hé thOng
1.4. Ki€m tra va nap ga di€u hoa:
Budc 1: Hiit chan khong trong hé thOng

Lap rip bom chan khong, bd dong ho vao hé thdng nhu hinh vé
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MG ca hai van cao dp va thap dp rOi bat bom chan khong.

DOng h6 phia thdp 4p d6 chan khong phdi dat 750mmHg (néu
khong dat can ki€m tra ro ri, khac phuc va hit ti€p). Duy tri d6 chan
khong 750mmHg v hit ti€p khodng 10 phuit.

Péng ca hai van cao dp va thap 4p, tat bom, gi(f nguyén trang thdi
trong 5 phit d€ ki€m tra sU rd 1i.
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Budc 2: Nap ga vao hé thOng
Lap van vao binh nap ga

A

Lap b0 dbng ho va binh nap ga vao hé thOng nhu hinh vé
- Péng cad 2 van

- Puc 16 ndp binh ga

- X4 khi trong dudng Ong
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M A ( A

Nap ga tU phia cao ap:

- POng cO khong hoat dOng

- Lap rdp binh ga, d0ng hd vao hé thOng.

- M@ van cao 4p hét c0.

- Nap mOt binh ga dU lugng vio hé thOng sau d6 déng van cao ap.
Chid y: C6 th€ nap nhanh bang cich 10n nguUdgc binh ga vi nap ga 10ng
vao hé thOng. Phudng phdp nay cho phép nap nhanh hon tuy nhién khong
dugc nG mdy va van thap dp phadi déng hoan toan.

(1) (2)
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Nap ga tU phia thap 4p
- Péng van cao 4p, m3 van thap ap
- DOng cO chay & 1500v/ph
- Cong tac gi6 G vi tri HI
- Cong tac A/C bat ON
- BO chon nhiét 8 MAX COOL
- M@ toan b0 clra
- Khi ndo phia dp sudt thap dat 1,5 — 2,5kgf/cm2 va phia dp sudt cao dat
14 — 15kgf/cm2 1a duQc
- Péng van thap 4p
- Théo day tUr dOng hO ra khodi hé thdng

“ _,"@”'@

MAX COOL

2. Stta chua:
2.1. Quy trinh sta chira

- Dua vao c4c hién tugng hu hdng

- C#n cU vao n0i dung ki€n thlc bai 3 d€ chan doin hu hong,
khoanh viing hu hdng va ti€n hanh sta ch(ra

- V& sinh 1ai hé thOng va ti€n hanh nap 1ai ga va van hanh ki€m tra
thur

- MOt s0 16i hé thOng di€u hoa clla xe TOYOTA LANDCRUISER
1996-1997

Tri€u Nguyén nhéan (Possible Bién phap khac Ghi chi
chung cause) phuc (remedy)
No cooling Blower does not, operate Replace fuse and check
(a) GAUGE fuse blown for short
(b) FL blown Replace FL and check
(c) Circuit breaker faulty for short
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(d) HEATER relay faulty
(e) HEATER fuse blown
(f) Blower motor faulty

(g) Blower resistor faulty
(h) Blower switch faulty
(1) Wiring or ground faulty
Magnetic clutch does not
engage

(a) FL (30A CDS) blown
(b) Magnetic clutch relay
faulty

(c) Magnetic clutch faulty
(d) A/C fuse faulty

(e) A/C switch faulty

(f) Thermistor faulty

(g) A/C amplifier faulty
(h) Revolution detecting
sensor faulty

(1) Pressure switch faulty
() Wiring or ground faulty
(k) Refrigerant empty
Compressor does not rotate
properly

(a) Drive belt loose or
broken

(b) Compressor faulty
Expansion valve faulty
Leak in system

Check circuit breaker
Check relay .

Replace fuse and check
for short

Check blower motor
Check blower resistor
Check blower switch
Repair as necessary
Replace FL and check
for short

Check relay

Check magnetic clutch
Replace fuse and check
for short

Check switch

Check thermistor
Check amplifier

Check sensor

Check switch

Repair as necessary
Check refrigerant
pressure

Ajust or replace drive
belt

Check compressor
Check expansion valve
Test system for leaks

Coo! air Magnetic clutch slipping | Check magnetic clutch
comes Expansion valve faulty Check expansion valve
out Excessive moisture in the | Evacuate and charge
intermittently | system system

Revolution detecting Check sensor

sensor faulty Check amplifier

A/C amplifier faulty Repair as necessary

Wiring connection faulty
Cool air Condenser clogged Check condenser
comes out Drive belt slipping Check or replace drive

only at high
speed

Compressor faulty
Insufficient or too much
refrigerant

Air 1 n system

belt

Check compressor
Check refrigerant
volume

Evacuate and charge
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system

Insufficient | Condenser clogged Check condenser .
Cooling Drive belt slipping Check or replace drive
Magnetic clutch faulty belt
Compressor faulty Check magnetic clutch
Expansion valve faulty Check compressor
Thermistor faulty Check expansion valve
A/C amplifier faulty Check thermistor
Insufficient or too much Check amplifier
refrigerant Check refrigerant
Alr or excessive volume
compressor oil in Evacuate and charge
system system
Receiver clogged Check receiver
Water valve cable set|Reset water valve
faulty cable
Insufficient | Evaporator clogged or Clean evaporator fins

velocity of
cool

frosted
Air leakage from cooling

or filters
Repair as necessary

air unit or air duct Repair as necessary
Air inlet blocked Replace blower motor
Blower motor faulty Check amplifier
A/C amplifier faulty
A/C switch | Drive belt slipping Check or replace drive
indicator Revolution detecting belt
flashing sensor faulty Check sensor
(w/Power steering) Check amplifier
A/C amplifier faulty
Tri€u Nguyén nhéan (Possible Bién phap khac Ghi chi
chirng cause) phuc (remedy)
Khong Ianh | 1. Quat khong, hoat dng
(a) cau chi GAUGE dut Thay thé& cau chi va
ki€m tra ngan
(b) FL dUt Thay thé FL va ki€m
tra ngén
(c) Céu dao bj léi ) Kiém tra cu dao
(d) HEATER tiép bi 10i Ki€m tra ti€p.
(e) HEATER cau chi dUt Thay thé€ cau chi va
ki€m tra ngdn

(f) dOng ca Blower bj 10i

Ki€m tra dOng cO quat
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(2) Blower dién tr@ bj 16i
(h) Blower chuyén bi 10i

(i) Dy hodc mit bj 16i

2. Ly hgp tU khong tham gia
(a) FL (30A CDS) d(t

(b) role ly hgp tlr bj 16i
(c) ly hop tUr bj 16i
(d) A/ C cau chi bi 16i

(e) A/ C chuyén bi 16i

(f) nhiét dién trd bi 16i

(g) A / C khuéch dai 16i

(h) Phat hién cdm bién bj
16i

(i) Ap luc chuy&n d6i bj 16i
(j) Dy hodc mit b 16i

(k) Hét ga

3. May nén khong quay
ding tOc do

(a) O pully 1dng 1é0 hodc bi
hdng

(b) nén bi 16i

(c)Van tiét luu bj 16i

(d)Bi ro ri trong hé thOng

Ki€m tra quat dién trd
Ki€m tra cong tac quat
gio

SUra chira khi can thiét

Thay thé FL va ki€m
tra ngén

ki€m trarg le

Ki€m tra ly hgp tUr
Thay th€ cau chi, ki€m
tra ngan mach

ki€m tra cong tac
ki€m tra nhiét dién tré
ki€m tra b0 khuéch dai
ki€m tra cdm bién
ki€m tra cong tac 4p
suat

SUa chira khi can thiét
Ki€m tra 4p sudt lam
lanh

Thay thé thé G dia puly

Ki€m tra may nén

Van ki€m tra ti€t 1uu
Ki€m tra hé thOng xem
cé 1o ri

Coo! air Magnetic clutch slipping | Check magnetic clutch
comes Expansion valve faulty Check expansion valve
out Excessive moisture in the | Evacuate and charge
intermittently | system system

Revolution detecting Check sensor

sensor faulty Check amplifier

A/C amplifier faulty Repair as necessary

Wiring connection faulty
Cool air Condenser clogged Check condenser
comes out Drive belt slipping Check or replace drive

only at high
speed

Compressor faulty
Insufficient or too much
refrigerant

Air 1 n system

belt

Check compressor
Check refrigerant
volume
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Evacuate and charge
system
Insufficient | Condenser clogged Check condenser .
Cooling Drive belt slipping Check or replace drive
Magnetic clutch faulty belt
Compressor faulty Check magnetic clutch
Expansion valve faulty Check compressor
Thermistor faulty Check expansion valve
A/C amplifier faulty Check thermistor
Insufficient or too much Check amplifier
refrigerant Check refrigerant
Air or excessive volume
compressor oil in Evacuate and charge
system system
Receiver clogged Check receiver
Water valve cable set|Reset water valve
faulty cable
Insufficient | Evaporator clogged or Clean evaporator fins
velocity of frosted or filters
cool Air leakage from cooling | Repair as necessary
air unit or air duct Repair as necessary
Air inlet blocked Replace blower motor
Blower motor faulty Check amplifier
A/C amplifier faulty
A/C switch | Drive belt slipping Check or replace drive
indicator Revolution detecting belt
flashing sensor faulty Check sensor
(w/Power steering) Check amplifier
A/C amplifier faulty

IV. PIEU KIEN THUC HIEN MO PUN:
- Vat liéu:
+ Gié sach
+ Giay nham, rodng dém
+ Mbi chat lanh
+ Cac linh kién hay sai hong can thay thé”
- Dung cu va'trang thiét bi:
+ B0 dung cu cim tay nghé'stra chua o to.
+ B06 dOng ho ki€m tra dp suat.
+ M6 hinh cat bo hé thOng di€u hoa, cic cum chi ti€t phuc vu thio
lép.
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+ Khay dung

+ May chiél, may vi tinh.

+ Phong hoc, xu@ng thuc hanh day du thiéf bj kiém tra va'stfa chUa.

- Hoc liéu:

+ Tai liéu huohg dAn mddun kiém tra, bao duong bom hé théng di€u
hoa khong khi trén 0 t6.

+ Tai liéu tham khao:

Gi4o trinh Ky thuat sta chita 6 t6 va mdy n0 - NXB Gido duc nim

2002.

+ Anh, CD ROM v&'hé thOng di€u hoa khdng khi trén 6 to.

+ Phiét kiém tra.
- Ngudn 1Uc khac:

+ Gara sUa chua 6 td co’day du dung cu, trang thiéf bj hién dai dé hoc
vién thuc tip nang cao tay nghé kiém tra, bao duohg hé thOng di€u hoa
khong khi trén 6 6.

V.PHUONG PHAP VA NOI DUNG PANH GIA:
1. Phuong phdp kiém tra, danh gid khi thuc hién mo dun:

Dugc danh gia’qua bai viéf, ki€ém tra, vanh dap hodc trd¢ nghiém, ty
luén, thUc hanh trong qua’trinh thuc hié€n cac bai hoc co’trong mé dun vé’
kién thuc, ky nang va'thai do.

2. NOi dung kiém tra, danh gid khi thuc hién mé dun:
- Kién thuc:

Qua su dahh gia’cua giad vién va'tip thé giao vién bing ca¢ bai kiém
tra viét va'trac nghiém dién khuyéf:

+ Trinh bay duQc nhiém vu, cal tao, hi€n tUgng, nguyén nhan sai
hong va'phudng phap kiém tra bao dudhng ca¢ bd phan cua hé thOng di€u
hoa khong khi trén 0 to.

- Ky nang:

Qua san pham thao Iip, bao duong, sta chua va'di€u chinh, qua qué
trinh thuc hién, ap dung cac bién phap an toan lao dong va vé sinh cdng
nghiép day du duhg ky'thuit va qua sU nhén xef, tU dahh gia’cua hoc vién
va'cua gia0 vién dat caC yéu cau:

+ Nhan dang dugc cac bd phan, kiém tra va'’bao duong hé thOng di€u
hoa khong khi trén 0 to.

+ Thao 14p, kiém tra, bao duohg va'stfa chua dugc cac sai hong chi
tiéf, bd0 phan duhg quy trinh, quy pham va'duhg ca¢ tiéu chuin ky"thuét
trong sUa chua.

+ SU dung duhg, hgp ly ca¢ dung cu kiém tra, bao duohg va'stta chua
dam bao chinh xa¢ va'an toan.

+ Chuén bj, bd tri’'va'sip xé&p n0i lam viéc vé sinh, an toan va’hgp ly!

- Thai do:
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Qua sy danh gia'trUc tiép trong qua trinh hoc tip cua hoc vién, dat cac
yéu cau:

+ Chap hanh nghi€m tuc cac quy dinh v&'kythuét, an toan va'tiét kiém
trong bao duchg, stta chUa.

+ Co'tinh than trach nhiém hoan thanh cong viéc dam bao chaf lugng
vadung thoi gian.
VI. HUONG DAN SU DUNG CHUONG TRINH:
1. Pham vi dp dung chUoOng trinh:

Chuong trinh md dun dao tao “Bdo dubng va stra chira hé thOng
di€u hoa khong khi trén 6 t6” dugc st dung d€ gidng day cho cho trinh
d6 Trung cdp nghé va Cao dang nghé Cong nghé 6 6.

2. HuGng dan mét s6 diém chinh vé phUuong phdp gidng day mé dun dao
tao:

- MOi bai hoc trong md dun sé€ gidng day phan 1y thuyét tai phong
chuyén dé va ti€p theo rén luy€n kY ning tai xudng thuc hanh.

- Hoc sinh c@n hoan thanh mOt sdn phdm sau khi k&t thic mOt bai hoc va
gido vién

c6 danh gid két qua cla sdn pham do.

- Gido vién trudc khi gidng day can phdi cin cU vao chuong trinh chi ti€t
va di€u kién thuc t€ tai trudng d€ chudn bi ndi dung gidng day day du,
phit hgp d€ ddm bdo chat lugng day va hoc.

3. Nhing trong tam chUong trinh can chii y:

- NOi dung trong tdm: KY ning thao 14p, kiém tra, bao duchg va'sta chua
caC sai hong b phan, chi tiéf cua hé thdng di€u hoa khong khi trén 6 to
dung quy trinh, quy pham va'dung ca¢ tiéu chuin ky thuét trong stta chUa.
4. Tai liéu cdn tham khdo:

- Gido trinh m6 dun SUa ch(ta va bdo duGng bom hé thOng di€u hoa
khong khi trén 6 td6 do TOng cUc day nghé ban hanh.

- Gido trinh KY thudt sUa ch(ra 6 td va may n0 - NXB GD — 2002
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