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Hé thdng diéu hoa khong khi trén xe di c6 rat nhiéu cai tién va phét trién trong thoi
gian gan day. Hau hét cac hé thong trén xe déu dua vao viéc diéu khién tu dong. Tai liéu duoc
bién soan theo mé dun diéu hoa khong khi trén xe v&i muc dich cho sinh vién theo hoc cong.
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thiéu sot. Rat mong sy dong goOp cuia ngudi doc dé bo sung va stra chira lan sau tét hon.

Cam on sy dong gop vé noi dung cua gido vién trong qua trinh bién soan tai liéu nay.
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CHUONG 1
CAC BQ PHAN VA NGUYEN LY HOAT PONG CUA HE THONG
PIEU HOA KHONG KHi
Gi¢i thiéu
Phan nay gioi thiGu cac nguyén ly co ban vé chu trinh lanh, nguyén ly lam lanh va cac kién
thirc vé nhiét k§ thuat cling nhu cac bo phan va ciu tao cta hé thong.
Muc tiéu

Sau khi hoc xong phan nay, hoc vién s€ c6 kha nang:

Trinh bay dugc nguyén 1y hoat dong ctia chu trinh lanh

Mo ta hoat dong cua h¢ théng Suo1

Giai thich cach hé théng PHKK 4y nhiét tir trong xe ra

Liét ké cac bd phan ciia hé théng PHKK

Thuit ngir quan trong: PJ dm; Diém s6i; Méi chat lanh; Ga HFC-134a (R-134a); Nhiét dn;
Nhiét hién; Van diéu hoa dp sudt dan bay hoi (EPR); Ong tiét lwu (Orifice tube); Van gidn né
nhiét (Thermostatic expansion valve: van tiét luu); Qud nhiét (Super heat).

|. KHAI QUAT VE HE THONG PIEU HOA KHONG KHi TREN O TO (HVAC)
1.1. Cong dung

- Bua khong khi sach vao trong xe
- Duy tri nhi¢t 0 khong khi trong xe & mét nhiét do thich hop

1.2. Phéin logi
a) Phan loai theo vi tri ciia hé thong trén xe

- Kiéu dit phia trudc: gian lanh duoc dit gan bang dong hd, bang diéu khién cia xe.
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Hinh 1.1. H¢ théng lanh kiéu dat phia triwée

- Kiéu kép (gian lanh dit trude va sau xe): kiéu kép cho ning suit lanh cao hon va nhiét
d6 déng déu & moi noi trong xe vi khong khi lanh dwogc thdi tir phia trude ra phia sau xe.
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Gidn lanh phia sau

Hinh 1.2. H¢ théng lanh kiéu kép

- Kiéu kép treo tran: kiéu nay thuong st dung cho xe khach. H¢ théng lanh duogc dat
phia trude két hop vai gian lanh treo trén tran, kiéu nay cling cho nang suat lanh cao va khong
khi lanh dong déu.
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b) Phan loai theo phwong phap diéu khién: c6 hai loai

Hinh 1.3. H¢ thong lanh kiéu dat trén trin

- Hé thdng lanh v&i phuong phap diéu khién bang tay.

Hinh 1.4. H¢ thong diéu hoa diéu chinh
nhiét dp bang nut gat




Hinh 1.5 Bang diéu khién hé thong diéu khién A/C trén xe INNOVA

Vi phuong phap nay cho phép diéu khlen bang tay cac cong tic va nhiét d6 ngd ra bang
can gat. Ngoai ra con co can gat hodc cong tic diéu khién tdc do quat, diéu khién lwong gi6 va
hudng gio.

- H¢ théng diéu hoa khong khi v&i phuong phap diéu khién ty dong.

Hinh 1.6. H¢ théng lanh diéu chinh nhiét dp tw dong
1.3. Yéu ciu

- Khéng khi trong xe phai du nhiét.

- Khong khi phai sach.

- Khong khi lanh phai dugc lan truyén khap trong xe.
- Khéng khi lanh khé (khong c6 6 am).

1.4. Cac dinh ludt nhiét

- Nhiét dugc xac dinh khi cac phan tir di chuyén.

- Nhiét cé mat o khép moi noi vi su di chuyén cua phan ttr.

- Cac nha khoa hoc no6i rﬁng sur chuyén dong cua cac phan tir ding lai & nhiét do - 460° F
(- 273°C). Nhiét d6 nay dugc coi nhu dd khong tuyét ddi. Tai nhiét do nay nguoi ta tin
rang khong c6 nhiét boi sy chuyén dong ctia cac phan tir ding lai.

- Nhiét khong dugc tao ra, nd da ton tai trén trai dat nay.

- Nhiét dén tir mat troi ching ta.

- Nhi¢t khong bi pha huy.

- Nhiét c¢6 thé duoc chuyén thanh nang luong co thé tiéu thu duoc.



Diéu duy nhat c6 thé dugc thuc hién voi nhiét 14 di chuyén né.
Nhiét luén ludén di chuyén tir noi ¢6 nhi¢t 4o cao hon dén noi c6 nhiét dé thap hon.

1.5 Cac vin dé co bdn vé nhiét va trang thdi cua vt chat.

Trang thai ctia vat chit: VAt chét c6 3 trang thai. Trang thai ran (solid), 16ng (liquid) va
khi (vapor).

Diém séi (boiling point) la nhiét d6 ma tai d6 chat 16ng chuyén sang trang thai hoi. i
v6i nude & didu kién mirc nude bién thi diém séi 1a 100°C (212 °F).

Nhiét va nhiét d¢: Nhiét do (temperature) dugc do bang cac don vi do (46 C va do F).
Nhiét hay nhiét luong (heat) dugc do bang calo. Mot calo 1a lwong nhiét can dé nang
nhiét do ciia 1 gam nuéc 1én 1°C. Nhiét ciing duoc do bang BTU (British Thermal
Units. 1 BTU 1a luong nhiét can thiét dé nang nhiét do cta 1 pound nuéc 1én 10°F &
muc nude bién (1 BTU = 252 calo).

Khi mot vat chét thay doi trang thai thi nhiét s& dugc hap thy hodc nha ra.

C6 3 hinh thire trao ddi nhiét: dan nhiét (conduction), doi heu (convection) va birc xa
(radiation).

Sy di chuyén cua nhiét do: nhiét di chuyén tir noi c6 nhiét d6 cao dén noi c6 nhiét do
thap. Lanh 13 hinh thirc ctia sy mat nhiét.

Su thay doi trang thai cua vat chét:

+ Su bay hoi (vaporization): 1a sy chuyén hoa tir thé long sang thé khi va trong qua
trinh nay nhiét nhan vao.

+ Sur ngung tu (condensation): 1a sy chuyén hoa tir thé khi sang thé 1ong va nhiét nha ra
trong sudt qua trinh.

Vat lanh di khi n6 bay hoi va nha nhiét khi ngung tu.

Binh néng

Nhiét toa ra

Thu nhiét vao

Hinh 1.7. Nhiét ciia vit chit khi thay déi trang thdi
a. Moi quan hé giira nhiét dp va dp sudt:

+ Ap suét cua vat chét tang thi nhiét o va diém soi cta vat chat s& tang.
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+ Ap suat cua vat chat giam thi nhiét d§ va diém so6i cua vat chat sé giam.

DAy piston vao

e
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Nén hodc tang ap suat dé tao ra nhiét

Ll L

VDI N

Tao chan khéng hodc
gidm ap suat dé giam nhiét do

4m Kéo pistonra

@

Hinh 1.8. Quan hé giita dp sudt va nhi¢t dj

1.6. Méi chét lam lanh si¢ dung trong hé thong diéu hoa khong khi 6t6

Ga lanh (mbi chat lanh) dwoc str dung dé truyén nhiét tir trong xe vao bd ngung tu duoc
dat trude xe. Moi chat hp thy nhiét khi no chuyén trang thai tir thé 16ng (liquid) sang thé hoi
(gas). Cac 6t doi cii sir dung moi chat CFC-12 thudng duoc goi 1a R-12 (Freon). CFC-12 ¢6
cong thirc phan tir 1a CCI2F2. Phén tir Clo dwgc xem 1 tac nhan lam pha hity ting ozone.

Céc 6td ngay nay sir dung moi chit R-134a (HFC-134a). Cong thue phan tr cua R134-1a
CH2FCF3 dugc doc 1a Tetrafluoroethane. Bay la moi chat dang khi, khéng mau, mui éte nhe,

nhiét do soi 1a -26,3°C va it gy hai cho tang 0z6n.

Temperature Pressure (PSI) (kPa) Pressure (PSI) (kPa)
*F (*C) CFC-12 HFC-134a
0(-22) 9 (62) 6 (41)
5(—15) 12 (83) 9 (62)
10(=-12) 15 (103) 12 (83)
15 (=9) 18 (124) 15 (103)
200(=7) 21 (145) 18 (124)
25 (—4) 25(172) 22 (152)
30(-1) 29 (200) 26 (179)
35(2) 33 (228) 31 (214)
40 (4) a7 (255) 35 (241)
45 (7) 42 (290) 40 (278)
50 (10) 4T (324) 45 (310)
55(13) 52 (358) 51 (352)
60 (16) 4T (324) 57 (393)
65 (18) 64 (441) 64 (441)
70(21) 70 (483) 71 (490)
75 (24) 7T (531) 79 (544)
80 (27) 84 (579) a7 (600)
85 (29) 92 (634) a5 (655)
90 (32) 100 (690) 104 (717)
95 (35) 108 (745) 114 (788)
100 (38) 117 (807) 124 (855)
105 (41) 127 (876) 147 (1013)
110 (43) 136 (938) 158 (1089)

Hinh 1.9. Cdc nhiét dé séi ciia R-12 va R-134a tai cdc dp sudt khdc nhau

Trong qua trinh bao dudng, sira chira khong dugc dung 1An mdi chét nay V01 moi chat
kia. Néu khong s€ gay hu hong cho h¢ thong lanh. Pong thoi, khong nén dung dau ctia may
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nén hé théng R12 cho hé théng R134a vi dic tinh hai mdi chat nay hoan toan khac nhau.

2ESTER, o,

Premium synthetic polyolester lubricant
Lubrifiant synthetique Ppoyolester
Lubricante premium de poliolester sintético

Compatible with R-12 & R-134a refrigerant
Compatible avec les refrigerants R12 et R134A
Compatible con refrigerante R-12 y R-134a

150 Viscosity 100
Viscosité 1SO 100
Viscosidad ISO 100
81l. oz. (236ml)
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Hinh 1.10 Ddu PAG dwoc sir dung cho Hinh 1.11.Mpt logi ddu Polyoester sir dung cho
ga R134a ga 134a

* An toan khi sir dung méi chat lanh:

Moi chat lanh trong hé thong lanh trén 6t khong gay chay hay no nhung ciing can phai
chu ¥ cc van dé sau:

- Tranh tiép xtc truc tiép v6i moi chét lanh va phai str dung gang tay.

- Khéng rira hay lam sach bang hoi néng hay gié nén, chi sir dung Nito dé lam sach.

- Mbi chat lanh ¢ nhiét d6 thudng thi khong doc, tuy nhién néu tiép xuc vdi ngon Ilia
hozc nhiét d6 cao thi s& phan huy thanh Clohydric va Flohydric ¢6 anh hudéng dén stc khoe.

- Khong dit binh chira méi chit lanh ngoai ning qua lau hodc noi ¢6 ngudn nhiét cao.

- Khi hé théng diéu hoa co6 hu hong hoac khong kin (vi du nhu xe bi nan) thi phai tat hé
thong lanh ngay, néu khong may nén s& thiéu su 1am mat va boi tron sé dan dén hu hong.
Il. HE THONG SUOGI AM

1. Muc dich va chirc nang

Tat ca cac xe déu sir dung nudce [am mat nong tir dong co dé tao ra stc ndéng sudi am.
H¢ thong sudi dugce thiét ké dé sudi am va xong kinh trude va céc cura s6 trude trén nhicu
Xe.

2. Cac bd phan va hoat dong hé thdng suéi

G *  Nuwdc lam mat dong co
Déu vao

> i ] (1 ’-,/( . y 2
Két swoi J/ ¥\;— .

Hinh 1.12. H¢ théng swéi ém
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Nudc 1am mat dong co di qua cac dng cao su va két sudi. Bom nudce cung cip luc bom day
nudc luu chuyén qua két sudi. Két sudi la mdt bd tan nhi€t nhod véi cac 6ng dan va canh tan
nhiét gitip truyén nhiét tir nude 1am mat qua khong khi di qua két suéi. Quat thdi gié day gio
di qua két sudi va di vao cabin va sudi 4m trong xe.

I11. CHU TRINH HOAT PONG CUA HE THONG LANH TREN OTO

Khilanh Gian lanh

y; &ng din nhiét

Bo diéu
chinh nhiét =
Tl
KHéng khi am
Khi néng ra
G
Q /( . Quat th8i
N — khéng khi
— lanh
Dong méi ==
Cam bién chat lanh ool
nhiét dé \ ng moi
? chatnong i
" |
- — Locgas
~}— Mdi chit nong I / I
<l Méi chéatlanh ~ )
4 Khéng khi . . Gian nong
May nén — '-mya'y‘:l’m

Hinh 1.13. Cdc thanh phén va hwéng di chuyén
ciia dong khi trong hé thong lanh.

Cdc chi tiét cia hé thong: Quat thoi gié (blower), Van gian né (expansion valve), Gian
bay hoi (evaporator), Gian ngung (condenser), May nén (compressor), Ly hop dién tir cua
mdy nén (compressor magnetic clutch), Bé sdy loc (receiver-drier), Cam bién nhiét d¢
(temperature sensing bulb), BY diéu chinh nhiét (thermostat).

1. Chu trinh ciia may lanh

ap suat thap ap suat cao
<

Gian nd
Nhiét di tr ngoai vao
trong gian lanh

’/(?h5‘ Iong Chat Iang \ Ngung tu
ap sudt ap suit cao
thap

Béc hoi Gas ap

A \iuﬁ't thap

Gas ap
suit cao

Nhiét di tir gian néng
ra ngoai khéng khi
May nén

Hinh 1.14. Chu trinh hoat déng ciia hé théng lanh
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Khi dong co dang hoat dong va déng mach dién diéu khién ly hop dién tir (AC switch),
may nén hoat dong va chat lam lanh dugc nén dén gian ngung tu (gian noéng) nho' may nén. )
day, ga lanh chuyén sang thé long, thai nhi¢t ra ngoai khong khi nho quat.

Sau khi qua gian nong, chat 1am lanh duoc day qua van tiét luu. Chét 1am lanh qua noi c6
tiét dién thu hep (van tiét luu) gay ra sy giam ap sudt sau van tiét luu (drop pressure). Chat
lam lanh lai dugc dua vao gian bay hoi (gian lanh) va hap thu nhiét. Nhiét di chuyén tir
khoang hanh khach dén gian lanh va di vao méi chit lam lanh.

Sy hép thy nhiét ciia hanh khach béi moi chit 1am lanh khién cho nhiét d6 giam xudng.
Moi chat lam lanh lai dugc hut vé may nén cho chu trinh tiép theo.

Trong qua trinh lam viéc, ly hop dién tir s€ thuong xuyén dong ngat nhd bo diéu khién
A/C control nhdm dam bao nhiét d6 trong xe luén 6n dinh & mot tri 86 an dinh. Nhu vay, ap
sudt moi chat 1am lanh dugc phan thanh hai nhanh: nhanh c6 ap suit thap va nhanh c6 ap suat
cao.

+ Nhanh c6 ap sut thap (low side pressure) duoc giéi han béi phan méi chat sau van tiét
luu va ctra vao (van nap) cua may nén.

+ Nhanh c6 ap suat cao (high side pressure) dugc gidi han bai phan méi chat ngay trudc
van tiét luu va cira ra (van xa) ciia may nén.
2. Piéu khién nhiét
Ap suat ga thap thi nhiét d thip. Néu ap suat trong dan bay hoi trén 30 PSI (220 kPa)

cho ga R12 hodc 28 PSI (193 kPa) cho hé thong R134a, thi nhiét d6 dan bay hoi s& duy tri
trén nhiét 46 dong bang (0°C hoic 32°F). Piéu khién nhiét d6 phai duoc st dung dé ngan
nhiét d6 dan bay hoi ha thap du6i 0°C. Tai nhiét do nay, hoi am trong khong khi s& dong
bang. Piéu ndy s& 1am dong bang gay nghet dan bay hoi. Néu khong khi khong di qua dan
bay hoi, thi hé théng s& khong hoat dong. Néu hé thong diéu hoa tat, thi nhiét tir khéng khi
xung quanh s& lam tan bang va hé thong lam viéc tro lai

Mot phuong phap dugc sir dung thong thuong dé diéu khién nhiét d6 dan bay hoi d6 la
sur dung mot thermostat dé diéu khiél:l ly hop tr may pén. Khi’thermostat nhan duoc nhiét
do & gan dong bang (0°C), thi cong tac md ra lam ngat dién dén may nén.

Cong tac ngat dp cycune.  €0ng tdc chu ky

sudt thap CLUTCH

SWITCH )
LOW-PRESSURE y 5'-'-'_'ltd’1 ]
CUT-OFF SWITCH | R Foint

hoi Bellows

Filled with

SUCTION Refrigerant
LINE

Capilla
Van Tut':e ¥
tiét \
lwu 4 CAPILLARY
S CAPILLARY  1BE WELL
- TUBE
H-BLOCK Ong mao Béu cém bién

VALVE

Hinh 1.15. Céu tao va vi tri lip thermostat
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LUU Y: Cdc xe cii hon sir dung mét hé thong dé diéu khién dp sudt trong dan bay hoi
khi vai mdy nén hoat dong lién tuc voi cdac van sau:

- Van POA (pilot operated absolute) o ]
- Van EPR (evaporator pressure regulator). Van nay duy tri ap sudt thap nhdt 30 psi
trong dan bay hoi dé ngan dong bdang.

IV. CAC BO PHAN CHINH TRONG HE THONG LANH OTO
1.1. M4y nén

May nén c¢6 tic dung nén méi chat di bay hoi ¢ gian lanh thanh moi chat dang hoi ¢o
nhiét do va ap sudt cao. Tir d6 gian néng co thé dé dang hoa long hoi moi chat, ca khi méi
truong xung quanh c6 nhiét do cao. May nén con c6 tac dung tuan hoan moi chit trong hé
théng lanh. M4y nén nim bén hong dong co va duoc dan dong bai pulley truc khuyu dong co.
Co céc loai may nén sau:

a. May nén kiéu piston

- My nén kiéu piston (crank-type compressor): loai nay thuong dugc thiét ké nhiéu
piston (thuong tir 3-5 piston) theo kiéu thang hang hodc chir V (inline hoac V type). Trong qua
trinh hoat dong moi piston thyc hién mdt thi hat va mdt thi nén. Trong thi hut, may nén hut
moi chat lanh & phan thap 4p tir gian lanh vao may nén qua van hut (van hoa mai).

Tu gian lanh T&i gian
nong

’/"
A R4 Van Van [/
thoat nap A thoat

Z : ; |/
\Van ¢ O dong dong ? O mé
nap mé |/ %

% %

/ a

»

Ky nap Ky nén

Hinh 1.16. Nguyén Iy hoat dong mdy nén kiéu piston
- QU4 trinh nén, piston di chuyén 1én trén nén moi chat lanh véi ap suét va nhiét do cao,
van hut dong lai, van x4 mo ra moi chat dugc nén dén gian néng. Van x4 1a di€ém xuat phat
cua phan cao ap cua hé thong. Cac van thuong lam bang thép 14 10 xo mong, dé bién dang
hodc gdy néu qua trinh nap moi chat lanh sai k¥ thuat.
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- May nén kiéu piston ma truc khuyu 13 mot dia co bién dang thay doi (axial
compressor type), khi dia quay tao nén su chuyén dong tinh tién ctia piston.

Ong 4p s;ﬁt o Ong: p sudt thip Ong ap suét cao Ong ap suét thip

t
Dia van Pia van
Van dﬁy Van dfly

el 7l

5 \ “\\ ’
Tryc va dia vat Van hut Truc va dia vat Van hit
Hinh 1.17 Nguyén ly mdy nén truc khuyu cé bién dang cam thay doi.

Khi tryc quay }(ét hop véi chuyén dong cua dia co bién dang thay d6i s& lam piston
chuyén dong tinh ti€n qua trai hodc qua phai. Két qua la moi chat lanh bi nén va mdi chat
duoc hit hoac xa thong qua cac van.

b. May nén c6 hru lwgng thay doi

Cong suat may nén nay thay doi vi su thay doi thé tich hit va day theo tai nhiét nén
cong suat cting dugc di€u chinh to1 wu theo tai nhiét.

3 e 3
Hanh trinh piston Hanh trinh piston

[Téi nhiét: Cao] [Tii nhiét: Thép]
Hinh 1.18 Nguyén Iy lam viéc ciia mdy nén cé luu luong thay doi

Cong sudt may nén nay thay doi vi sy thay doi thé tich hut va day theo tai nhiét nén cong
suat cling dugc di€u chinh t6i wu theo tai nhiét.

M4y nén thay d6i luu luong theo tai nhiét c6 thé thay doi goc nghiéng cua dia. Su thay
d6i hanh trinh cta piston gitip cong suat may nén luén duogc diéu chinh va dat cao nhat.

1.2. Piéu khién mdy nén
Tat ca cac may nén cua hé théng lanh trén 6t6 déu duoc trang bi bg ly hop kiéu dién tir
(electromagnetic clutch). Khi dong co hoat dong, pulley may nén quay theo nhung truc may

13



van dimg yén cho dén khi bat cong tic A/C, bo ly hop dién tir s€ khop voi pulley vao truc cua
may nén cho tryc khuyu dong co dan dong. Hau het cudn day ly hop dién tir c6 dién tro tir 3
dén 4 6m. Theo dinh luét Om thi ly hop dién tur can dong dién tir 3 dén 4 ampe. Vi vy mach
dién ly hop dién tur can 3 thanh phan sau dé hoat dong:

1. Ngudn dién ap ‘
2. Tai dién la ly hop may nén di€u hoa khong khi
3. biém ndi mat

FPower

,:' Fuse
L

Lo

AT Pressure
Switch Switch
— -— -— S -_— s -—-——.t <. I BS
Blower Thermostatic High
Switch Switch Pressure
Switch
ECM
Thrmal AT |
Protector Relay IEE
(I |
=] =
: e ) f
A Diode /
Compressor ASC Relay
Clutch Field Energised only if
Coil the ECM provides
the Earth

Hinh 1.19. Mach di¢n diéu khién ly hop dién tir

Khi bat cong tic A/C, dong dién chay qua cudn diy cta bd ly hop dién tir va sinh ra tir
truong 16m. Luc dién tir kéo ly hop vao pulley va ndi chit chung lai véi nhau va truc ciia may
nén quay cung voi pulley ciia may nen. Hau hét cac nha ché tao déu bat mot sd cac bo phan
nbi tiép voi ly hop may nén dé tat ca chung phai hoat dong trude khi ly hop may nén dugce vao
khop. Tat ca chung st dung cac cong tac sau: cong tac ap suat thip (low pressure switch);

cong tic 4p suat cao (high pressure switch); cong tic ap suét tro luc 1ai (power steering
pressure switch)...

Pulley
Front Plate Retaining Pulley Bearing
\ Circlip ;

/
Adjusting Shim
(Front Plate Air Gap)

Pulley Field Coil
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Hinh 1.20. Céu tao ciia ly hop tir mdy nén
1.3. By ngung tu hay gian nong (condenser)

B6 ngung tu dugc cau tao bang mdt ong kim loai dai uén cong thanh hinh chir U noi
ti€p nhau, xuyén qua vo sé canh tan nhiét mong.

Serpetintine Flow Parallel Flow
IN High Pressure Bafl IN High Pressure
Vapour From afties Vapour From
Compressor . Comprassor

@ — =

AR CERRRRIRRA
VDNV AADAN

[N | & o )
|

&
y

OUT High Pressure QUT High Pressure

Liquid to filter Drier ~ Heat given off from Liquid to filter Drier
Refrigerant to cooler

surrounding air

Hinh 1.21. Céu tao gian ngung tu

Cong dung cua bd ngung tu la lam cho moi chét lanh dang ¢ thé hoi v6i ap suat va nhiét
d cao tir may nen bom toi bién thanh thé long, & day no toa ra mot lugng nhiét 1on. Hoi nong
cua moi chat lanh bom vao bd ngung ty qua ong vao bd tri phia trén gian ong dan va di dan
xuong phia dudi, nhiét ciia moi chat lanh truyen qua canh tan nhiét. Pé giap truyén nhiét, hau
hét cac xe dugc trang bi véi cac quat dugce dicu khién bang dién hodc bang dong co qua day
curoa. Quat hut gi6 di qua bd ngung tu va ting toc do truyén nhiét

LUU Y: hdu hét cdc hé thong diéu hoa sir dung ong nhém va ong cao su giita mdy nén va dan
ngung. Boi vi may nén dwoc bat vao va dwoc kép boi dong co va dan ngung dwoc bat vao
khung xe, cdc ong nay bi gay néu nhu cao su chan dé dong co bi hu.

1.4. Binh lpc va hiit Gm

Binh loc va hiit am (receiver-drier) c6 vo 1am bang | rrom condenser To Evaporator
kim loai, bén trong ¢6 lui loc va tai chira chat khir am | 22, Praoh
(desicant). Chét khir am la mot vat liéu co dac tinh hut e Hae
am lan trong modi chat rat tot nhu oxyt nhom, silica
alumina va chat silicagel. Binh loc can dugc thay thé khi
hé théng diéu hoa khong khi dugc mo thao ra hodc bat ctr
khi nao khi hé théng duoc sac ga lai.

Strainer

v

N

P {Jf}) e

Strainer

High Pressure Ligquid
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Hinh 1.22. Céu tao binh lpc-binh hiit im

Trén binh loc ¢6 trang bi van an toan, van ndy mé khi 4p suat trong binh loc ting 1én dot
ngdt vi nguyén nhan nao do. Sau khi moi chat dugc khir am s€ di dén van tiét luu.

Mot s loai hé théng lanh c6 binh khir nudc duoc lép gitra binh loc, hut am va van tiét
lru. Binh khir nuée mot lan nira hat sach hoi nude con sot lai trong moi chat lanh c6 tac dyng

bao v¢ van tlet lru khong bi dong bang. Ngoai ra phan trén ctia binh loc ¢6 bd phan 1am bang
kinh trong sudt giup cho qua trinh quan sat, kiém tra tinh trang ctia moi chét lanh.

O 0
0% O
o 9 04
0%
Héu nhu khing
o bot
Khong thay bot

Mit ga cho phép quan sat dong chay cua moi chét lanh trong h¢ thong lanh. N6 dung dé
kiém tra mirc do dién day ctia moi chét lanh. C6 hai loai mat ga: mot loai dat & ngd ra clia binh
loc ga va mot loai dat gitra binh loc va van tiét luu.

St bot nhiéu

Hinh 1.23 Céu tao mdt gas

Mot s6 loai c6 1ap cam bién ap suét (pressure sensor) trén binh loc. Tin hiéu ap suit cao
cua moi chat dugc chuyén thanh tin hiéu dién ap bao vé cho ECU dé di¢u khién toc do quat va
may nén.

1.5. Van gian no nhiét (thermostatic expansion valve)

Van gidn né (van tiét luu) duogc lap gitra bo bay hoi va binh loc ¢6 tac dung:

- Phéi hop véi cam bién nhiét d6 dé diéu khién luu lugng ctia moi chit lanh va nhiét do
cua gian lanh.

- Giam 4p suat moi chit sau khi di qua van.
Thong thudng van tiét luu c6 hai loai: loai hop chit H va loai kim (hay loai thuong).

SENSING BULE CAPILLARY TUBE
DIAPHRAAGM

EQUALIZING
PASSAGE

PASSAGE
CLOSED

OPEN

il

‘ CLOSED
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Hinh 1.24. Céu tao van tiét lwu dang thuong

Khi bau cam ung nhiét & am, ga lanh bén trong gian nd lam day mang di xudng. Mang
1am thay d6i 4p sudt nay va sir dung no dé mé van bang cach day kim va vién bi di ra khoi bé.
Diéu nay lam ting kich ¢ tiét luu va cho phép nhiéu ga di vao dan bay hoi, 1am ting kha ning
lam mat.

Khi dan bay hoi lanh tuong Gng voi sy soi cua ga dugc thém vao, ga trong bau cam
g co lai. Piéu nay 1am giam 4ap suét trén mang van, qua dé lam déng kim va vién bi, va lam
giam dong chay ga lanh.

TXV - Open TXV - Closed

11. F1 11. 9.

10. 12
. 10.
F2 F2 12
3. 4
> 6 => 3. a
Low 9
Pressure
2. Liquid
L 1
2.
&= é_‘-_!_/—, 4= é )
/ High 5. High
5. Pressure Pressure
b.

Liquid Liquid

& F3

Hinh 1.25. Céu tao van tiét luu khéi H

Trong hé thong dung van gidn nd, ga thé hoi roi khoi dan lanh thi 4&m hon so véi ga thé long di
vao van. Nhiét lam 4m ga duoc goi 14 su qua nhiét (super heat). Sy qua nhiét thudng duoc do
béng su sai I¢ch nhiét d6 thuc gitta nhiét do soi cuia ga tai ngd vao va tai ngo ra cua dan bay
hoi. Gi4 tri qua nhiét thong thudng trong bo bay hoi tir 3°C— 10°C (4°F— 16°F).

Do qua nhiét 1a quan trong boi vi né bao dam hau nhu tat ca ga déu bay hoi trude khi
ro1 khoi dan lanh.
1.6. Ong tiét lwu (orifice tubes)

Ga long di ra tu dan ngung dén 6ng tiét luu. Gidng nhu cac loai van gian no, cac ong tiét luu
¢b dinh tao ra mot sy gioi han ngan cach gitra bén ap suit cao va 4p suit thap (xem hinh). Khi
n6 di dén 6 ong tiét lwu, ga gidn nd nhanh va thay doi tir ga 16ng, néng ap suat cao sang ga long
lanh, 4p suat thap va & dang suong.

Khi né di qua tiét dién hep sang bén thip, ga thay ddi trang thai tir long sang hoi boi vi
ap suét bén trong trong dan bay hoi thi thap hon nhiéu so véi ga trude éng tiét lvu. Ga bat dau
bay hoi nhanh do n6 hap thu nhiét tir dan bay hoi. Ong tiét luu duoc dat gitra dan ngung va
ngd vao dan bay hoi.

Low Side - Evaporator High Side - Condenser

@E The Venturi Effect &
o J Qf,

' ‘ \\ Restricting tulbe @& ...

—,—’. 2 . K ... o
Pressure } Pressure 4
Temperature § .. Temperature
Volume ] Voume §
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’ To
) Evaporator

Fine Mesh

Fine Mesh Filter Outlet

Filter Inlet

“0" Rings

Fixed Small - Low Pressure Liquid

’ Diametar
Bronze Tube
From - High Pressure Liquid

(Restriction)
Condenser

Hinh 1.26. Céu tao va nguyén Iy éng tiét luu
1.28. B¢ bay hoi (evaporator) hay gian lanh

[Kiéu gian lanh cé canh gip khuc] [Gian lanh kiéu canh phang]

Hinh 1.27. Céu tao gian lanh

Moi chat sau khi qua van tiét luu lam ap sudt giam nhanh, nhiét nhan vao trong qua
trinh chuyén tir thé 16ng sang thé khi nay. Moi chét lanh dugc din dén gian lanh nho cac ong
xép thanh hinh cht U cuing v61 cac canh tan nhi¢t. Tai day, nhiét do thép cua gian lanh duoc
dan ra ngoai boi quat gian lanh. Béi vi dan bay hoi lanh trén nhiét d6 dong bang (0°C), nén bt
ky hoi 4m nao trong khong nao déu ngung tu trén n6 khi di qua dan bay hoi. Piéu nay lay di
hoi nuéc ra khong khi va ha thap d6 am twong ddi. Hoi 4m ngung tu thanh nuée va di theo
dng roi xudng dat.

O mét s6 nude nhiét do thép, gian lanh c6 hai nhiét dién trd, mot cho thiét bi chéng
dong bang, mot dong vai tro 1a cam bién gian lanh. Cam bién gian lanh phat hién nhiét do
khong khi di qua gian lanh va chi dung cho hé théng diéu hoa khong khi ty dong diéu khién
bang bo vi xir 1.

1.8. B¢ tich long (accumulator)

Bo tich 1ong duoc st dung trong hé thong dung dng tiét luru. N6 duoc dit gitta dan bay
hoi va may nén. Ga di vao bd nay 1a ga ap suét thip. Muc dich cua bo tich long 1a ngin ga
long di vao may nén vi néu khong c6 thé lam hu may nén do may nén khong nén long.
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From
Evaporator
Low Pressure
Liquid/Vapour

To -

Compressor ‘
Low Pressure 1
Vapour A

=l ;‘\\ '\ _
el
Desiccant / 1@ |

Hinh 1.28 Céu tao bé tich léng

Liquid

1.9. Quat trong hé thong lanh

Quat gian lanh co tac dung thdi ludng khong khi xuyén qua. Quat trong hé thdng lanh
¢0 hai loai:

- Logi cdnh: thuong lap trude gian néng dé giai nhiét cho gian néng.

Hinh 1.29 Quat lam mdt gian néong

- Logi long séc: thudng dugce lap ¢ gian lanh dé thoi khi lanh vao trong xe.

Hinh 1.30. Quat lam madt gian lanh (kiéu long séc)
19



1.10. H¢ théng dwong ong dp thép va dp cao.

Trong hé thong lanh trén 6t6 c6 hai loai dng chinh va ciing dwgc phan thanh hai nhanh
riéng:

+ Nhanh c6 ap suat thip dugc giéi han béi phan moi chit sau van tiét luu va cira vao
(Suction) cua may nén. Puong ong nay c¢6 duong kinh 16n va tréd nén lanh khi hé thong hoat
dong.

+ Nhénh c6 ap suét cao dugc gidi han boi phan méi chit ngay trude van tiét luu va cira
ra (Dischagre) ctia may nén. BDuong kinh duong ong ctia nhanh nay nho hon nhanh trén va
nhiét d§ cao hon.

Hoi ap g Gian lanh
suat thap f S

gomncy

éng ap
sudtcao i

Gian néng -~ : J%S{‘.
'\ [

Hinh 1.31 Hé théng dwong éng trong hé thong lanh

Ong ga R12 ¢6 3 16p va dng R134a c6 4 16p dic biét do tinh chat cia ga R134a c6
duong kinh phan tir nho hon so vdi R12.

R12 R134a

Reinforcermeant

Rubber
Mitrile

Hinh 1.32 Céu tao éng dén ga R12 va R134a
1-Lop cao su ngoai 2-Lop cao su chiu gian no 3- Lop cao su trong 4-Lop nylon

CAU HOI KIEM TRA
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Cau 1. V& so do don gian va trinh bay nguyén Iy hoat dong cua hé thong diéu hoa khong khi
Cau 2. Cho biét céng dung cua tirng thanh phan trong hé théng lanh.

Cau 3. Néu ciu tao va hoat dong cua ly hop tu.

Cau 4. Néu 3 phuong phap duoc sir dung dé ngin bo bay hoi quéa lanh va dong bang.

Cau 5. Giai thich tai sao chat hat am (desiccant) lai can thiét trong hé théng lanh.

CAU HOI TRAC NGHIEM

Cau 1. Ky thuat A n6i rang nhiét (sic néng) duoc do bang cac don vi do. Ky thuat B néi riang nhiét
d6 dugc do bang cac don vi do. Ky thuat nao dung?

a.  Chiky thuat A dung c. Cahai A va B diung

b.  Chi ky thuat B dang d. Cahai AvaB sai

Céau 2. Khi chuyén sang ché do defrost (tan bang), may nén diéu hoa khong khi hoat dong
a. Dbung b. Sai

Céau 3. O noi nao trong hé thong diéu hoa khdng khi thi ga lanh ¢ thé khi ap suét thap?
a.  Ngbrabd ngung tu c.  Ngd vao b bay hoi

b.  Ngd rabo bay hoi d.  Ngd vao bd ngung tu

Cau 4. O noi nao trong hé théng diéu hoa khong khi thi ga lanh & thé long &p suat cao?
a.  Ngorabd ngung tu c.  Ngd vao bo bay hoi

b.  Ngd rabg bay hoi d.  Ngd vao bd ngung tu

Cau 5. May nén hoat dgng lién tuc véi logi hé théng diéu khién nao?

a.  Ong tiét luu (orifice tube) b. Van POA/EPR

Céau 6. Ky thuat A ndi rang ga HFC-134a st dung véi tat ca loai dau. K¥ thuat B n6i rang dau, bat
ké loai nao, phai dugc giir trong mot binh chira kin dé giir cho né khong hap thy hoi am tir
khong khi. Ky thuat nao dung?

a.  Chiky thuat A ding c. Cahai A va B ding

b.  Chi ky thuat B ding d. Cahai AvaB sai

Cau 7. Mot xe din dong cau trudc co mot dng bo ngung tu (DAN NONG) bi gdy. Bo phan nao
khac trén xe ciing c6 thé bi hu lam cho dudng dng bd ngung tu bi gay?

a.  Céc bo giam chan c.  Quat lam mat

b.  Chan dé cao su dong co d.  Day dai may nén diéu hoa

Céu 8. Nudce duoc quan sat thay nho giot tir phia dudi bo bay hoi. K¥ thuat A néi rang diéu do 1a
binh thuong. K thuat B ndi rang vo bo bay hoi bi hu va nén thay thé. Ky thuat nao ding?

a.  Chiky thuat A ding c. Cahai A va B ding

b.  Chi ky thuat B ding d. Cahai AvaB sai

Cau 9. Vit liéu thuong st dung dé hip thu hoi 4m bén trong hé théng diéu hoa khong khi duoc
goi la:

a.  Drier c. Ester

b.  Desiccant d.  PAG

Cau 10. Vi tri nao trén bang diéu khién diéu hoa ma tai xé nén chon dé tranh lam cho may nén
diéu hoa khong khi bat ma?

a. Heat c. A/IC

b. Defrost d.Caavab
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CHUONG 2
HE THONG PIEN PIEU HOA KHONG KHI
Giéi thiéu
Phéan nay gioi thiéu chi tiét cua hé théng dién diéu hoa trén 6 t6 va nguyén 1y hoat déng cua
cac chi tiét bao v¢ hé thong di€u hoa.
Muc tiéu
Sau khi hoc xong phan nay, hoc vién s& c6 kha ning:

- Nhan biét duoc loai hé thdng dién didu hoa khong khi (HVAC) dang dugc st dung
trén xe

- MO ta hoat dong cua hé théng diéu hoa khong khi kép

- Kiém tra va danh gia céc chi tiét trong hé théng dién PHKK trén xe

Thuit ngit quan trong: BJ chdp hanh (Actuator); Thermistor; Thermostat; Hé thong diéu
khién nhiét do tw dong (Automatic temperature control system)

|. KHAI QUAT VE HE THONG PIEU HOA KHONG KHi TU PONG

Nhirng hé thong diéu hoa khong khi cta cac 6t6 doi cii luon hoat dong tai mot nhiét do
khi thdi vao va tdc d6 thoi khi do tai xé dat trude. Tuy nhién, nhimg yéu t6 nhu sy toa nhiét
cua mat troi, nhiét dong co, nhiét tu 6ng xa, nhiét do hanh khach tao ra ... s€ anh hudéng dén
nhiét do trong xe theo thoi gian. Vi vay, hé thong phai diéu chinh lai nhiét do, téc do thoi
khi hay cé hai khi can thiét. Hé thong diéu hoa khong khi tu dong da dugc phat trién dé loai
bo nhitng thao tac khong thun tién nay.

= IGN
Batery + (O——{ Power |—psv 'E O Eﬂlower
Source otor
IGN O—[Chcul sy HI— Blower T
- t -
Reset Fail O 'y . Blower
GND Safe Cireuit E: - ! Contral
_ s i
Ewvaporator 5 = e s m s -
O » o E _ ansor
SmRE B g 8 l—O—& armx | = IGN
Water S S _E O Door
L
_@ Intake O E = g § Mode Went
@ In Car O 5 g 3 g- Mode Dafrost |
_@ Sun i~ E a o o | Mode Foot
L — — S — O
=13 % g 5
= o E g Sensor Water Temp.
igj £ (&) onnr—_— Compressor
O Aecmfo T
AT = [
L Request %_ — -
Nt
9 Ty =
7
'g Spead Request = Relay
£, g
Light _E-g g
- LCD
lllumination ()—I I
Key Pad

Hinh 2.1 So dé diéu khién hé thong diéu hoa tiw dong
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Céc cam bién nhiét str dung 1 loai nhiét dién tré am NTC (nhiét do cang tang thi dién

tr6 cang giam) thuong dugc sir dung no6 cam nhén sy thay d6i nhiét d6 dé bao cho bo xir 1y
vé su thay d6i nay. Duéi day 1a cac cam bién va chirc ning cta no:

1.

Cam bién nhiét d6 trong xe (Inside vehicle temperatue 'sensor) hay cam bién
khoang (Room temperatue sensor ): cam bién nay sir dung 0 éng hut gié duoc dit tai
ngd vao cua mo to hat gi6 trong khoang hanh khach dé xac dinh nhiét d6 trong
khoang hanh khach.

Cam bién nhiét d6 khong khi bén ngoai (Outside air temperature sensor) hay cam
bién nhiét do6 moi trudng (Ambient temperature sensor): cam bién dugc dit kin
trong mot vo nhya diic nham khong cho phan tng véi nhing thay doi dot ngot vé
nhiét do, no6 cho phép nhan biét chinh x4c nhiét do moi truong. Cam bién nay duogc
dat trude xe ngay gan két nudec.

Cam bién nhiét d6 gian lanh (Evaporator temperature sensor): cam bién nay dat
trén gian lanh dé phat hién nhiét d ctua gian lanh. Cam bién nay dugc su dung dé
diéu khién may nén A/C gilr cho nhiét d§ gian lanh nam trong pham vi nhi¢t d¢ quy
dinh dé hoat dong hiéu qua nhat.

Cam bién nhiét do nudc lam mat (Engine coolant temperature sensor): phat hién
nhiét do nudc 1am mat. Cam bién nay dung dé ngdn chan hoat dong cua hé théng
cho dén khi nhiét do nude lam mat du cao.

Cam bién mat troi (Solar sensor) hay cam b1en buc xa: dung diode quang hoc
(photodiode). Anh ning mit troi chiéu truc tiép vao photodiode dé nhan biét su
thay d6i vé su toa nhiét cia mat troi.

I1. BO CHAP HANH (ACTUATOR)

- B phan chap hanh (Actuator) dugc diéu khién boi cac bo didu khién dé lam dich

chuyén céc canh gi6 va cac bd phan khac. Hi¢n nay cac by chap hanh thuong 1a cac mo to
servo va bao gom 3 loai sau:

Bo chi‘ip hanh 2 vi tri. Loai nay c6 kha nang di chuyén vi tri hodc md hodc dong.

Trong h¢ thong diéu hoa d6 1a cira gi6 tuan hoa hodc gio ngoai khi n6 mo hodc dong.

Bo chap hanh 3 vi tri. Loai ndy c6 kha ning cung cap 3 vi tri cira chang han nhu mo

to servo mode diéu khién gi6 san (floor), gié mit (face) va gi6 bi-level (vira san vira mat).

B0 chip hanh nhiéu vi tri (Variable Position Actuator). Loai ndy c6 kha ning hoat

dong tai bat ky vi tri ndo. Loai nay st dung cu phan ap hoi tiép dé nhan biét vj tri thuc cta

mo to cura.

Mode door

position switch Computer

Reference «4— 5V

g Spen AAA-

]
[

¥—___ Wiper .
g, Sensor signal — B

O

L
[

Voltage sensing
circuit

= Ground ——p —
D

c =

Closed

[

Hinh 2.2. Mach di¢n diéu khién céng tic vi tri cira
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Cam bién nhiét . Msto tro dong
do trong xe : tron khi
Cam bién nhiét . Cam bién vj tri
do6 bén ngoai ¢ canh tron khi
Cam blén mat trovi _’ MQtO tro dong
. thoi khi
Cam bién nhiét - C&m bién vi tri
dé nuoc : thoi khi
ECU didu khién A/C ' T
A ) s A - .| Méto tro dong
ECU déng co (hodc khuyéch dai A/C » d3n khivao
Cam bién nhiét »{ Bo diéu khién quat
dé gian lanh
g/ogg tac ap suat Méto quat
= oy 2 i RO'le li ho’
Bang dkd ica, Y|t cta A
*Diéu chinh nhiét do
*Téc dd quat *
*Chon ché d théi khi Li hop tir
*Déan khi vao clia A/IC

Hinh 2.3. So' d6 khéi hé thong dién diéu hoa khéng khi tw dong
I11. SO DO HE THONG PIEN PIEU KHIEN PIEU HOA KHONG KHi O TO

. R le nhiét Péng co quat
Céng tic may n"’"u——t lCﬁng tic guat

ik o o
MgC relay 7J7'
1vLay nén

Cdng tac 4p suat

ECU
dong c

Hinh 2.4 . So dé nguyén Iy hé thong di¢én diéu khién
hé thong diéu hoa khong khi é t6
1. Nguyén ly hoat dpng ciia hé thong dién diéu khién hé théng diéu hoa khéng khi 6 to
a. Hoat dong binh thudong
- Cong tac may & vi tri ON. Cong tic quat gi6 ¢ vi tri ON.

- Role nhiét hoat dong va dong tiép diém 9 moéto quat chay. Cung luc do bo khuéch
dai duoc cung cap dién > dién chay qua cong tic 4p suat.

- Cong tic A/C ¢ vi tri ON

- B0 khuéch dai kiém tra tin hiéu tir thermistor. Néu nhiét do trong xe cao bd khuéch
dai géi tin hi¢u to1 ECU di€u khién dong co yéu cau tang toc do khong tai.
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b. Piéu khién tan bing
- Khi may diéu hoa khong khi dang hoat dong binh thuong

- Khi bén trong xe du lanh, nhiét do bé mit gian lanh giam dan > lam tang dién tr¢ cua
thermistor.

- Khi bd khuéch dai nhan tin higu qud lanh tir thermistor, by khuéch dai ngt role ly hop
va dirng may nén = ngan chan tuyet dong bang ¢ gian lanh.

c. Piéu khién khi ap suét linh chit (ga) bit thuong
- Khi may diéu hoa khong khi dang hoat dong binh thuong

- Khi ap suat ga qua thap do bi ro ri hay ap sut moi chat qua cao do giai nhiét kém...
thi cong tic ap suat chuyén sang OFF - cit dién cung cp cho bd khuéch dai > bo khuéch
dai ngung hoat dong > role ly hgp md ra 2 may nén ngung hoat dong.

d. Piéu khién khi may nén bi ket

Khi méay diéu hoa khong khi dang hoat dong binh thuong ma may nén bi ket (vi mot
ly do gi d6 khong quay dugc) = tin hi¢u quay cua may nén bi gian doan - Bo khuech dai
A/C nhan biét su ket cia may nén bang cach so sanh téc d6 quay ciia may nén véi toc do
quay cua dong co. Khi tin hi€u bi gian doan khoang 3 giay hodc lau hon thi role ly hop
chuyén sang OFF = may nén ngung hoat dong.

e. Piéu khién theo toc dp dong co
- Khi may diéu hoa khong khi dang hoat dong binh thuong

- Khi téc do dong co gidm dot ngodt do su ) hay vi mét 1y do nao khac = bo khuéch
dai nhan bict toc d¢ dong co giam tir tin hiéu (-) bobin.

- Dé ngan chan dong co chét may khi téc do dong co giam t6i 450 v/ph > Bo khuéch
dai diéu khién ro le ly hgp OFF - may nén ngung hoat dong.

f. Picu khién cit may lanh dé ting toc
- Khi may diéu hoa khong khi dang hoat dong binh thuong

- Khi ECU dong co nhan biét su tang tdc tir cam bién tdc do dong co, cam bién vi tri
budm ga.... n6 s€ goi tin hi€u tang toc tdi bo khuéch dai A/C - ro le ly hgp may lanh bi
ngat 2 may nén ngung hoat dong - d¢é cai thi¢n sy tang toc cua 0 to.

IV. CAC CHUC NANG PIEU KHIEN TRONG HE THONG PIEU HOA KHONG
KHi TU PONG

1. Diéu khién nhigt dé
C6 3 kiéu diéu khién nhiét d6 trong xe:

a. Kiéu hoa trén khong khi
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Cum quat gio —«Cum lam lanh-hjlq—Cum suem—hln—
(Gio ngoai I
‘ﬂ |
H
Cold] |iin] ||
Ding co quat Va.n hoa trin khi

Gian lanh
Hinh 2.5 H¢ théng diéu khién diéu hoa khong khi
kiéu hoa trén lam vigc ¢ nhiét dp thip
Khi cai dat ché do nhiét do thap, cira tron gid ndi v6i can dicu chinh nhiét do s& di
chuyén t&1 vi tri che kin gian sudi (lanh nhat). Gié dugc quat thoéi qua gian lanh va dugc
lam mat ma khong qua gian suoi.

Cum quat gi6 —«Cum lam lz,mh—»l«—Cgm su'(’ri—vk—
(Gi6 ngoai i
o] %L/ o
J)

Ding co quat Van hoa trén khi

Gian lanh
Hinh 2.6 . Hé thong diéu khién diéu hoa khong khi
kiéu hoa trén lam vigc ¢ nhiét dp trung binh

Khi cai dat ché do nhiét do trung binh (medium), ctra trdn gi6 noi vaoi can di€u chinh
nhiét d s€ di chuyén t61 vi tri trung gian cho mgt ntra gid lanh qua gian su6i va mot nira
khong di qua gian sudi.
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Cym quat gio —++Cum lam lgnh—ﬂ'd—Cl_Jm swdi—rje—

Gio ngoai I I I
| | En e |
ﬂ | |  Gian swoi |

| M\ g .

|
" X) Cold| (g Warm|
—L |
Ping co quat Van hoa trén khi

Gian lanh
Hinh 2.7. H¢ théng diéu khién diéu hoa khong khi
kiéu hoa tron lam viéc ¢ nhiét dp dm
Khi cai dit ché do nhiét do 4m (warm), ctra tron gio ndi v6i can diéu chinh nhiét d6 sé
di chuyén t6i vi tri che hoan toan khi lanh khong qua gian suéi va gié hoan toan di qua gian
Suol.

b. Logi nhiét dién tro

4.9}--
]
:
:
1 :
1
1.7} dmemees :
Gia tri ; ;
dign vy 25
(k) Nhigt b (C) —m
Diic tuyén nhiét
dién tro’

Khay dung nudc

Hinh 2.8. H¢ théng diéu khién mdy diéu hoa khéng khi kiéu nhiét dién tré

Cum su6i va cum lam lanh doc 1ap voi nhau. Thermistor c6 dién tré thay doi theo
nhiét do, dién tr¢ tang khi nhi¢t @6 gidm va dién tr¢ giam khi nhiét do tang.
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Céng tic may

Lanh cao gy
g
m' Lanh thip

. OFF B Khuyéch dat asc Role
[Piéu khién luu lugng ] Mush 6hin Sg Hbt 99
1.4 ON
=1 Pibu khién 3 Nglén
: leu hegng # loss []
i High
‘Low 1 : Thermistor N
_J AT re—— ' et e G0
Gia tri : : Li hop tw
digntré T
Nhiét do (kQ) Nhigt do ('C) —
gian lanh Dic tuyén nhigt
E dién re

Hinh 2.9. Nguyén Iy lam vigc ciia mdy diéu hoa khéong khi
kiéu nhigt dién tré

c. Logi thermostat

Piéu chinh cam
» : Ming [
Bé ly’hq'p twr ~— e JHigh
dong Cong
tac
Li hgp tix

T Piu cam

umg nhiét
e / g : Low

o —
Van tiét luu E% Taéi may nén
== Ihiét d6

y 3 gian lanh
Hinh 2.10. Hé théng diéu khién mdy diéu hoa khong khi
kiéu thermostat khi ly hop dién tir dong

Thermostat gdm mot dau cam Gng nhiét, mang va mot vi cong tic. Bén trong dau cam
ung nhiét chira day moi chat va dugc dat ¢ gian lanh. Khi nhiét d6 gian lanh thap thi ap suat
moi chat trong dau cam g giam.
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Piéu chinh cam

B¢ ly hop tir High
ngat =
Li hop twr %
747 Pau cam
7ng nhiét Low
F i~
Van tiét luu -Ei Taéi may nén
=, INhiét do

4 gian lanh
Hinh 2.11 Hé théng diéu khién mdy diéu hoa khong khi
kiéu thermostat khi ly hop dién tir ngit

Mot vi cong tic dugc lap 0 mang, ap suat thay doi 1am dong mo cong tac tir d6 lam ly
hop dién tir & may nén dong ngit, thay doi nhiét d6 ra ctia hé thong diéu hoa.

2. Diéu khién toc dj quat
a. Loai dung dién tro
- Khi ¢éng tic ¢ vi tri OFF

Role nhiét 4§ —
s >
Pong co P TITH
quat gi6 ? N
Céng U TS
Hi tic may X S

AA
YV VWi

quat

=
0 M

Mo lff |co L
=g |OFF - gudn

Dién tr 717 Céng tic quat

[orr| o | Me| Wi |

Hinh 2.12 So dé nguyén 1y diéu khién téc dp quat khi cong tic 6 vi tri OFF

Luu luong gié duge diéu chinh boi sy thay d6i tec d6 quay ciia mo to quat bang
cach thay doi dién ap gitta hai dau mo to. Bang cach thay doi gia tri dién tré mac vao mo to
s€ dat duoc cac toc do quay khéac nhau.

- Khi bat o vi tri LO

Dong dién diéu khién mé to quat gié giam do phai di qua dién tré quat va dong co
quat quay ¢ toc do thap.
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Role nhiét 44 " %

---------------- P O = - ) ~: “A;."

War 7 77 [ore] [ieo | IMe] T

Hinh 2.13 So d6 nguyén Iy diéu khién téc dé quat khi cong tic ¢ vi tri LO

- Khi bdt ¢ vi tri trung binh (medium), dong dién qua quat gio tang 1én do dong dién
chi qua mot phén ciia dién trd quat 1am né quay ¢ toc do trung binh.

Role nhiét d¢ ‘ j@‘

Dién
&, Jore] o | IMie | Hi |

Hinh 2.14 So dé diéu khién toc dp quat khi céng tic ¢ vi tri trung binh

- Khi bdt sang vi tri HI, dong dién qua quat gié 16n nhat do khong di qua dién tro
quat va mod to quay ¢ toc do cao.
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Role nhiét do 7 t:_ :

! Péng co
quat gioé
OASESCIRES.
1: .a
=1 [ 2
3

Dién tré !
quat !

wE 77 [orr] io | M| H |

Hinh 2.15. So' d6 nguyén Iy diéu khién téc @ quat khi cong tic 6 vi tri HI

b.Piéu khién téc dd quat thoi gié dung may tinh.

12 Volts

Low Voltage control /
\,

signal from AC-Computer Blower Motor

High Current Variable
Blower Speed.

HVAC Blower Speed COntroIer

Hinh 2.16. So d6 nguyén Iy diéu khién toc dp quat ding MAY TINH

Loai diéu khién nay tbc do quat thay doi nhiéu vi tri hon théng qua k§y thuat diéu bién xung
(PWM).

3. Diéu khién dong khi vao

Tuy theo timg ché d6 thoéi khi nhu: thdi dudi chan, thdi song song hay thdi trén mat,
xay kinh tu suong, hut khi tir ngoai xe...ma bd di€u khién s€ xuat tin hi¢u diéu khién canh
hudng gi6 thuc hién nhu da dinh trudce.

31



&
Cira dieu

s
"’{‘g"a' Gian swdi DEF  chinh dong khi

Gié

trong

/s M
khiénkhéng Gian lanh FOOT
khi vao Civa tron khi FACE

Ché 46 dongkhi  Piéu khién khéng khi vao

o R e e el

Hinh 2.17. So'dé diéu khién dong khi vao
4. Diéu khién toc dp khong tdi (bit ga)

a. Diéu khién bang dién

Lwong khi nap ting
+B Luwong xing phun ting

hod
[@ Céng tac A/C
L]

$
Téc d§ déng co tin

~rres Van diéu khién téc 4§ khéng tai (ISC

: |t rang e a5) A7
' y khong tai
. ECU =
L o] diéu

khién V3 Téc dé déng co
dong co /
1000rpm

Buwom ga
Hinh 2.18. So' d6 diéu khién bi: ga bang dién

_ Khi bat lanh, tin hi¢u A/C tir bd khuéch dai A/C gui tin hiéu dén ECU dong co, ECU
diéu chinh tang téc d khong tai bang cach diéu khién luong khong khi di tat qua canh
budm ga hoac di€u khién van cam chung ISCV.

b. Piéu khién bang co
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Bwom ga kéo nho ap suit chin
khiong va co cau dan dong

Ap suit chin khéng

i T+B
Cong tac
AIC i
e 50
Van dién Tﬁ quyén
' Bom cao ap
&u &’ l Cin ady Toc df dong co
7 buwom ga 700rpm
Ba k_hn‘l ding

Hinh 2.19. So'dé diéu khién bit ga bang co

Bu ga loai co thudng str dung cho dong co Diesel khong c6 bo diéu khién dién tir va
dong co xang dung bo ché hoa khi. Khi hé thong di€u hoa hoat dong, van dién tir bu ga hoat
dong. Ap suat chan khong trong bau chan khong duoc dan to1 co cau chap hanh va tac dong
1én canh budm ga lam tdng tdc dd khong tai.

5. Piéu khién tan biing

a. Loai EPR (diéu dp gian lanh)

Hinh 2.20 So do ciu tao bé diéu khién tan bang logi EPR
B diéu hoa ap suét gian lanh (EPR) 1a mot van diéu chinh 4p sut gom mot ong kim
loai va van. Bo di€u ap gian lanh dugc lap gitra gian lanh va may nén d€ duy tri ap suat moi
chat bén trong gian lanh khong dudi 30 PSI dé ngan sy dong bang.
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Ong Pe>0.18Mpa

Hinh 2.21. So dé nguyén Iy van diéu chinh dp sudt

Nguyén ly hoat dong ctiia van nhu sau: khi nhiét dg trong xe tang va tai nhiét cao, ap
suat bay hoi Pe tdng cao hon ap luc 10 xo Ps. Piston di chuyén sang trai lam m¢ van. Méi
chat bay hoi & gian lanh dugc hit vao may nén.

b. Logi thermistor (nhiét dién tro)

Role ly hop tir (High
a9f--
E é $ Ciong tac
! i Dign ap may |
I T om dinh
G t‘lti'? 1: : Thermistor . Ly hop <
tn s ———2 ® TG (Tow
(@) Nhigtds () —a []% "1" oc- —v:J
Difc Iy whigt ) B khuéch dai A/C

Nhiét do
gian lanh

Hinh 2.22. So d6 nguyén ly hé thong diéu khién tan bing loai nhiét dién tré

Cam bién gian lanh dugc lap canh gian lanh c6 tac dung nhan tin hiu nhiét do gian
lanh dé ngan ngura sy dong tuyét. Sy thay doi nhiét do chuyén thanh tin hiéu dién ap chuyen
dén bo khuéch dai A/C. Khi nhiét d6 giam xubng dén muc xap xi 0°C, bd diéu khién cat
may nén dé chong dong bang.

6. Diéu khién may nén

a. Tin hiéu ra diéu khién mdy nén
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«R «R «R
Kieu A May nén Kieu B Kieu C Mk s
dkhuéch | B khuéch Bikhuéch [
Idai A/C -’uu dai A/C dsiac ™
‘ May nén

ECU ECU
dong co dong co

Hinh 2.23. So d6 khéi hé théng diéu khién mdy nén
C6 3 kiéu diéu khién:
-Kiéu A: céc tin higu tir bd khuéch dai A/C giri dén ECU va ECU nhén biét va truyén
lai cho bo khuéch dai A/C, b khuéch dai A/C di€u khi€én may nén.

~ -Kiéu B: céc tin hiéu tir b khuéch dai A/C giri dén ECU va ECU nhén biét s& dicu
khién may nén.

-Kiéu C: céc tin hiéu tir bd khuéch dai A/C nhan duoc s& diéu khién may nén.
b. Cong tic diéu khién A/C va ECON
* Kiéu A/C

—_—11C
A/C m —10C

Bii khuéch
ECON dai A/C _
MIay nén -— 3T

Cam bién gian lanh

C
(S ] () (o)

Hinh 2.24 So' dé khoi hé théng diéu khién mdy nén kiéu A/C
khi nhiét do gian lanh lon hon 4°C

7

Khi bat hé thong lanh, néu nhiét do tir cam bién gian lanh bao nhiét do 16n hon 4°C
thi may nén duogc bat.
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- 11C
LoF S

A/C
O—y——
| 8/ B khuéch | —>
E oaf dai A/C = 4C

May nén = 3C

Cam bién gian lanh |

3‘(; hoac
thap hon

[“ac ) (econ)

Hinh 2.25 So dé khoi h¢é théng diéu khién mdy nén kiéu A/C
khi nhiét do gian lanh nhé hon 3°C

Khi bat hé théng lanh, néu nhiét do tir cam bién gian lanh bao nhiét d6 nho hon 3°C
thi may nén dugc ngat.

* Kiéu ECON:

- 11C
i LOFF =i

Ot O——>

B0 khuéch ——+ ,
ESO# ' dai A/C | = 4C
May nén == 3C
Cém bién gian lanh

i

Hinh 2.26. So d6 khoi hé thong diéu khién mdy nén kiéu ECON

Khi muon hé thong diéu hoa khong khi hoat dong & ché do tiét kiém hodic lam kho
khong khi, bat cong tac ECON ¢ vi tri ON. Khi nhi¢t dg lanh xap xi 10?C hodc thap hon thi
may nén nging hoat dong, may nén hoat dong tré lai khi nhiét do xap xi 11°C hoic cao
hon.

c. Piéu khién téc dé dong co

36



9 OFF

é—l Role li
hop tir

................. , OFF

IC danh & ‘Doratec | =1 =

| May nen

Toc dd déng co

500rpm

Hinh 2.27 So' dé nguyén 1y hé thong diéu khién toc dpng co

Khi may nén hoat dong trong liic dong co dang & ché d6 cam ching, cong sut dong
co thap co thé gay chét may. Viéc diéu khién tdc do dong co gitip bu ga dé duy tri toc do
dong co. Khi tde do dong co giam, tin hi€u tu IC danh lra dugc ECU nhan biét va diéu
khién ngit may nén.

d. Diéu khién ngit A/C dé ting téc

(Tﬁl: dd ding l:[l')—. r";

Ap suit chin khing

| Camnlan
trén dwirng Gng nap = m”ﬂg ai
Té — .
( L L Bi khuyéch

ECU déng cor dai AIC

Hinh 2.28. So d6 nguyén Iy hé thong diéu khién ngdt A/C dé ting toc

Kiéu diéu khién nay sur dung co6 hi¢u qua trong viéc klem soat cong suat dong co
(dbi voi nhiing dong co cong suat thdp). May nén duoc ngat khi ting tdc gitip qua trinh
tang toc duoc tot.

e. Piéu khién ngit A/C khi dp sudt méi chit bit thwong

- Chirc nang

Cong tic ap suat duoc lap ¢ phia ap suat cao ciia chu trinh lam lanh. Khi céng tic phat hién
ap suat khong binh thuong trong chu trinh lam lanh né s& dimg may nén dé ngan khong gay
ra héng hoc do ap suét cao, do d6 bao vé duoc cac bd phan trong chu trinh lam lanh.

- Phdt hién dp sudt thip khéng binh thuwong

Cho may nén lam viéc khi moéi chét trong chu trinh lam lanh thiéu hodc khi khong c6 moi
chat trong chu trinh 1am lanh do 1o ri hodc do nguyén nhan khac s& 1am cho viéc bdi tron
kém co thé gay ra su ket may nén. Khi ap suit moi chit thip hon binh thuong thi cong tic
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ap suat phai ngat dé ngit ly hop tur.

- Phdt hién dp sudt cao khéng binh thuwong

Ap suat moi chét trong chu trinh 1am lanh c6 thé cao khong binh thudng khi gian nong
khong duoc 1am mét du hodc khi lwong méi chit dugc nap qua nhiéu. Diéu nay c6 thé 1am
hong cac cum chi tiét ctia chu trinh 1am lanh. Khi 4p suat moi chit cao khong binh thudng
thi cong tic ap suat phai tat dé ngat ly hop ti.

Vi tri 1ap dat cho céng tac ap suét

| Chu tric | /<

, Céng tac ap
: /suﬁt trung binh

Céngtic ap suatkeép

Van tiét luu

> = \ 2
uﬁ’) ]

Binh chwa- loc
Gian lanh

Gian nong

Ap sufit’ J
lanh chat | ]n May nén

o—0—0" 0
Cong tac ap suat D:%— T
ECUA/C 4 S

|
{

Hinh 2.29 So dé nguyén Iy hé théng diéu khién ngit A/C
khi dp sudt moi chit bét thuwong

Cong tic ap suat dugc lap & nhanh cao 4p cta hé thong lanh. Khi ap sudt nhanh nay
cao hon quy dinh, tin hi¢u nay diéu khién may nén ngung hoat dong dé trd&nh hu hdng ca hé¢
thong.

f- Phat hién mdy nén bi ket

Sw ket dwgc phat hién
(li hop tir OFF)
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Hinh 2.30. So d6 hé thong din dpng cho mdy nén

Khi day dai dan dong may nén bi ket, ly hop dién tir dugc ngit va may nén ngimg
hoat dong d¢€ bao v¢ day dai.

* Piéu khién ngit A/C khi nhiét dp dong co ¢ mirc cao

C3m bién nhiét 6 nwéc—
(cong tac nhiét dé nwoc)

Hinh 2.31 Vi tri lip cam bién nhigt dé nwéc lam mdt dong co

Cong tic nhiét d0 nudc nhan biét nhiét d0 nudc cao sé ngét may nén nham giam tai
cho dong co va ngan ngtra dong co qua nhiét.
7 . Piéu khién diéu hoa khong khi 2 ving
Piéu khién PHKK kép cho phép tai xé va hanh khach chon nhiét d6 cho minh khéc nhau,
toi da 1a 17°C.

e A S AR AR AR A A SR AR A R SR R s

: T J"'T"f"f“ TIT[J
mEmern - 2 [le] I ------------- -

i
]
" 1
' - |
! S -
1
T 1 3
PASEEMGER'S AlRWIX
WALNE ACTUATOR
DRIVERS
L WIHDSHIELD OUTLETS
-
~ v DRIVER'S
e S - PFANEL CUTLETS

I v
v :
P
A
1
-yt K F o PASSENGER'S
Mo o s PAMEL OUTLETS
PASSENGER'S
WINDSHIELD OUTLETS

Hinh 2.32 H¢ théng diéu khién khong khi 2 viing véi dwong ddn riéng biét
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8. Hé thong diéu hoa khong khi sau

Trong cac xe buyt xe thé thao da dung (SUV) dugc trang bi véi hé thdng suai 4m va lanh
lanh sau. Nhiéu xe Vi cac 6ng dan gié mat duoc dwa dén tan vi tri hanh khach. Tuy nhién
trén cac xe 16n hon nd can bd susi va 1am lanh sau riéng biét dé cung cap sudi 4m va lam
mat di. Hé thong diéu hoa sau bao gom:

- May nén l6n hon

- Mot dan lanh dat phia sau

- Mot két suoi dat sau xe

- Mot mo to va bo diéu khién quat thoi gi6 phia sau
- Céc duong dng ndi hé thdng suéi trude va sau

9. H¢ thdng swoi va 1am mat trén xe dién hybrid
Cac xe dién hybrid (HEV) st dung h¢ théng khac s0 V6i cac hé théng thong thudng boi vi
dong co dung khi cam chung va néu dong co am. Do vay trén xe hybrid sir dung cac
phuong phap sau dé diéu khién hé théng:

- Ché do dung cam ching bi khéa néu chon ché do lam mét Ion nhat

- May nén dugc chay vai dién cao ap trong cac dieu kién lam viéc

CAU HOI KIEM TRA

Céau 1. Heé thong diéu hoa khong khi ty dong str dung cac cam bién nao?

Cau 2. Tai sa0 mot cau phan ap hdi tiép duoc st dung trén mot bo chap hanh dién?
Cau 3. Trinh bay nguyén ly diéu khién téc do quat thoi gio.

Cau 4. Céc bo phan nao dugc sir dung cho hé thong diéu hoa khang khi phia sau va suoi
am?

CAU HOI TRAC NGHIEM

Cau 1. Trong ché do sudi 4m, dong khong khi dugc dua dén dau?

a. Cac miéng thoi trén tap 16 (vent) c¢. Kiéng chan gi6
b. San xe (floor) d. Cabvac
Cau 2. Cam bién nao ciing dugc goi 1a cam bién nhiét do moi truong?
a. Nhiét do khéng khi ngoai xe c. Nhiét d6 khong khi dau miéng hat
b. Nhiét d6 trong xe gio
d. Nhiét @6 khéng khi ngd ra bo bay
hoi
Cau 3. Loai cam bién stc néng mit troi thong dung nhat 13 loai nao?
a. Cau phan &p (Potentionmeter) c. Pho to di 6t
b. Nhiét dién tr6 am NTC d. Nhiét dién tréo duong PTC
Cau 4. Mot bo chap hanh c6 kha ning hoat dong bao nhiéu vi tri?
a. Hai c. Nhiéu vi tri
b. Ba d. Tatcatrén

Cau 5. Mot s6 b loc trong cabin cé chtra chat nao dé hap thy mai?
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a. Nudc hoa c. Vit liéu gidy

b. Than hoat tinh d. Soi téng hop

Céau 6. Loai cam bién nao sir dung mot éng hat gié?
a. Nhiét d6 trong xe c. Nhiét d6 khong khi ddu miéng
b. Nhiét do khéng khi ngoai xe thoi gio

d. Nhiét d6 dan bay hoi
Cau 7. Ky thuat A ndi rang mot s6 bo loc gié cabin c6 thé théo dé dang trong khay bén phy. Ky
thuat B ndi rang mot s6 bo loc gié cabin co thé thao d& dang tir dudi nap ca po. Ai dung?

a. Chi ky thuat A dang c. Cahai A va B dung

b. Chi ky thuit B ding d. Cahai AvaB sai
Céau 8. bién tro quat théi gio dugc sir dung dé gidi han :

a. biénap c. Luu luong gid

b. Dong dién d. Caavab
Cau 9. Bo phan nao du6i day khong phai 1a cua hé théng diéu hoa khéng khi sau?

a. B0 bay hoi sau c. Maynén AC sau

b. B¢ sudi 4m sau d. M0 to quat thoi gi6 sau

Cau 10. Bo phan nao dudi day trong hé théng diéu hoa khdng khi ¢ thé khac trong hé thong
DPHKK trén xe hybrid?

a. Dan bay hoi c. Dan ngung tu

b. May nén d. M0 to quat thoi gid
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CHUONG 3
KIEM TRA CHAN POAN HE THONG PIEU HOA KHONG KHIi
Gidi thiéu
Phan né}{ gio1 ‘Ehiég thiét bi kiém tra hé théng diéu hoa trén 6 t6 va sinh vién thuc hién sit
dung thiét bi dé ki€ém tra hoat dong h¢ thong trén xe.
Muc tiéu
Sau khi hoc xong phan nay, hoc vién s& c6 kha ning:

- St dung dugc cac dung cu kiém tra hé théng DPHKK

- Chan doén su thiéu nhiét suoi 4m

- Néu duoc quy trinh kiém tra hé thdng diéu hoa

- Thyc hién duoc viéc xa ga, thu hdi va nap ga hé théng diéu hoa
- Kiém tra va danh gia hé thing PHKK trén xe

Thuit ngit quan trong: Ma DTC; bé dong hé (manifold gage); mdt ga; cao dp; thdp dp

I. PONG HO PO AP SUAT DUNG PE KIEM TRA HE THONG LANH

- Pong hd do 4p sudt dung dé kiém tra ap suét trong hé théng lanh khi hat chan
khong hay nap ga. Khi ta van van LO va HI trén phia trude cua dong ho s€ mo va dong van
ap suat thap va 4p suat cao.

éng nap ap
sust thap
(mau xanh da tro

2 ung nap ap
suft cao

‘u da
Piu néi (mau d5) . .
ap thap EE)au nii
ap cao
3 % (f)ng glu'a L
o

(IWlau xanh la ciy)

Hinh 3.1 Péng ho do dp sudt ditng dé kiém tra hé thong lanh

Hinh 3.2 Céu tao bén trong dong hé do
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- Pong hd dugce st dung dé nap ga, hut chan khong, do ap suit hé thong, bang cach sir
dung van tay di¢u khién tuy theo céc vi tri khac nhau.

I1. QUI TRINH CHAN POAN HE THONG PIEU HOA NHIET PQ (HVAC)

Khi chan doan mot hu hong ctuia hé théng sudi va hé thé)ng lanh , thi hau hét cac nha ché tao
deé nghi theo quy trinh theo 5 budc sau:

1. Kiém tra lgi 16i phan nén ciia khdch hing

D61 khi khach hang khong biét hé thong hoat dong nhu thé nao hoic khong giai

thich rd rang vé& hu hong. Xac minh lai hu hong c6 nghia la nguoi ky thuét vién kiém tra lai
su chinh x4c ctia hu hong lién quan dén hé thng.

"~ Dang cau hoi N
Lom@? .
Kiéu xe, kiéu ding ce, kiéu
diéu héa khing Jhi
Khi nao?

Ngay, thiri gian, tin 56 xiy ra

I Cd,

0 dau?

Biéu lhén dwirng sa.

Nha the nao? f

Tinh irang chay, thii tiet

Van de g xayra?

Bieu hién cita hu hé

Nt )

Hinh 3.3 Phwong phdp xdc dinh triéu chirng pan
hé théng diéu hoa nhiét dp
2. Thuwe hign kiém tra so bé bang miit

- Kiém tra bang diéu khién

Piéu chinh ché 46 dong khi Cén diéu chinh dong khi vao

o 2 B R 5 R B ) E=

CTTI T OFF LO = = HI &8

" L =

Cén diéu chinh nhiét 4§  Cén diéu chinh tic d6 guat gio
'6ng tac A
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Hinh 3.4. Mgt bing diéu khién ciia hé théng diéu hoa

- Kiém tra sirc cang ddy curoa (ddy dai)

Kiém tra vét nitt va mire hiy héng cia déy curoa, kidm tra sirc cing dav
curoa ca khi st¥c cing ding. St dung thiét bi do site cing diy curoa dé
kidrmn tra.

Hinh 3.5 Phwong phdp kiém tra ddy curoa

- Kiém tra chét luong ga bang cach qua sat trén mat ga

Mat gas

Hinh 3.6 Phwong phdp kiém tra lwong ga nap

Dong chay lién
4 tuc cac bot khi

Hiu nhe khing
bot




Hinh 3.7 Hinh dang ciia mdt gas

- Kiém tra ro ri tai cac ong noi

Hinh 3.8 Vj tri kiém tra ro ri
3. Kiém tra ma hw héng (DTC)
Nhiéu hé théng DPHKK trén xe hién nay st dung cic cam bién va cac bd chip hanh théng
qua cac may tinh. Vi thé ta can phai xem h¢ thong c6 dua ra ma 161 nao khong?
4. Kiém tra tai liu ky thudt sira chiva ciia xe. Diéu nay sé gitp tiét kiém thoi gian cho viéc
tim kiém hu hong
5. Xdc dinh nguyén nhan cét 16i ciia hw héng. Mic ga thip hodc 4p suat thip co nghia 13
co sy ro ri ga trong hé thong. Tim va stra chira vi tri xi la stra chira nguyén nhan c6t 161 ciia
hu hdng.
6 . Kiém tra xdc nhdn lai viéc siva chita. Chay xe dudi trong diéu kién twong ty dé xem lai
161 phan nan cua khach hang da hét chua?
III. CHAN POAN SUOI AM

Thiéu nhiét tir két sudi hodc nhiét thoi ra khong dung cé thé gay nguy hiém va gay kho
chiu cho nguoi trong xe. Bude dau tién 1a quan sat va thyc hién cac kiém tra don gian. Bao
gbm cac budc sau:

e Kiém tra mirc nudc 1am mat. Muc nudc thap co thé gay thiéu nhiét hodc nhiét khong
deu.
CHU Y: Khong thao nip két nude khi dong co nong. Dé cho xe tit dong co 1 vai gio trudce
khi thdo ndp day.

e Cham tay cin than vao 6ng trén két nude khi dong co dang chay. Nhiét do khong
qua néng nén co thé so tay vao (khoang 88°C — 104°C).

LUU Y: Stng ban nhiét c6 thé dugc sir dung dé do nhiét & dng trén két nude va ving xung
quanh vo bd dicu nhiét.

Két qua: néu 6ng trén khong qua néng khi cam vao thi bo didu nhiét dong co bi hu. Néu
6ng bd tan nhiét qua néng khi cam vao thi khi d6 thiéu nhiét tir két suoi khong phai 1a do
thiéu nudc nong trong dong co. Con nhirng nguyén nhan gay ra nhu: khong nong khi cham
vao; chi néng 1 6ng khi cham vao thi can tim ra nguyén nhéan ciia no.
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IV. KIEM TRA HOAT PONG CUA HE THONG LANH

A. PIEU KIEN THUC HIEN
= Khoi dong xe cho nudc dong co ¢ binh thudng, mo cac cira va bat AC
= Chon kiéu gi6 FACE
= D¢ vi tri gi6 trong (RECIRC)
= Tbc dd dong co: tir 1500 v/ph - 2000 v/p trong thoi gian 5 - 10 phut
» Nhiét d0 vao mdi truong : 25 - 35°C
= Tbc dd quat gid: & mirc HI
= Cai dat nhiét do: ¢ vi tri lanh nhat (Max Cool)
=  Dit nhiét ké tai miéng thoi gitta. Néu nhiét do tir 2 dén 7°C thi hé thong tbt.
Néu trén 7°C thi dung ldp bo dong hd vao dé tim ra nguyén nhan.

1. Néu hé théong lanh lam vigc binh thwong thi cdc dong ho hién thi nhw sau:
- Pong ho ap thap: P =(22 — 36) psi ; (150 — 250) kPa
- Bong ho ap cao: P =190 — 230 psi ; (1370 — 1570) kPa

Hinh 3.9 Gid tri dong ho bdo khi hé thong lanh lam viéc binh thuwong
2. H¢ thong lanh khéng dii lanh chit (thiéu ga)
’ Néu hé thépg lanh khong du lanh chat (thiéu ga) thi gia tri bao trén cac dong hd ap
suat thap va cao déu thap hon binh thuong
* Tri€u chung:
- Ap suat thap ¢ ca hai vung
- Cobot 6 mat ga
- Lanh yéu.
* Nguyén nhan:
- Thi€u lanh chat
- Roriga
* Bién phéap khac phuc:
- Kiém tra stra chira ro ri ga
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- Nap thém ga

Hinh 3.10 Gid tri dong ho bdo khi hé thong lanh thiéu ga
3. H¢ thong dw ga hay gidi nhiét gian néng kém

- CALF

Hinh 3.11 Gid tri dong hé bdo khi h¢ théng lanh thira ga
hay gidi nhiét kém
Néu hé thong lanh thira gas hay giai nhiét gian nong kém thi gia tri bao trén cac
dong ho, tri€u chung, nguyén nhan va bi¢n phap khac phuc dugc trinh bay nhu sau:

* Triéu chung:

- Ap suat cao ¢ ca hai vung

- Khong c6 bot 6 mat ga

- Lanh yéu
* Nguyén nhéan:
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- Nap ga qua nhiéu
- Giai nhiét gian nong kém
* Bién phap khic phuc:
- Kiém tra, stra chira h¢ thong lam mat (quat giai nhiét)
- V¢ sinh gian néng
- Xabotga
4. Cé hoi dm trong hé théng lanh

Néu c6 hoi ém,trong hé thong thi gia tri bao trén cac dong ho, triu ching, nguyén
nhan va bi¢n phap khac phuc dugc trinh bay nhu sau:
* Triéu chung:
Khi méi bat may lanh hé thong hoat dong binh thuong. Sau mdt thoi gian,
phia ap thap giam tdi 4p suat chan khong, tinh niang 1am lanh giam.

* Nguyén nhan:

H¢ thong c6 hoi am

* Bién phdp khdc phuc:

- Thay bau loc va nap ga lai
- Hut chan khong triét dé trude khi nap ga

Hinh 3.12 Gid tri dong hé bdo khi hé thong lanh cé hoi dm
5. Mdy nén ciia h¢ théng lanh lam viéc yéu

Néu mdy nén cta hé thong lanh 1am viéc yéu thi gia tri bao trén cac dong ho, triéu
chirng, nguyén nhan va bién phap khac phuc dugc trinh bay nhu sau

Tri¢u ching:
- Ap suat phia ap thap: cao hon binh thuong

- Ap suat phia 4p cao: thip hon binh thuong ‘

- Khi tit may lanh thi 4p suét phia ap thip va phia 4p cao bang nhau ngay 1ap
tuc.

- Khi s¢ than may nén khong thay néng
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- Khong du lanh
* Nguyén nhan:

Mady nén bi hu.
* Bién phap khéc phuc:

Kiém tra thay may nén

Hinh 3.13 Gid tri dong hé bdo khi mdy nén

ciia hé thong lanh lam viéc yéu
6. H¢ théng lanh bj tic nghén

Néu hé thong lanh bi tic nghén thi gi tri bao trén cac dong ho, triéu ching, nguyén
nhan va bién phap khic phuc duge trinh bay nhu sau
* Triéu ching:
- Ap suét phia 4p thap: rat thap (bang ap suat chan khong)
- C6 su chénh 1éch nhiét d6 trude va sau chd tic
- Khong thé 1am lanh.

* Nguyén nhén:
- Ga bj ban.
- Ga bi am, dong bang thanh khéi tai van tiét lvu, EPR va cac 16 1am ngin
dong chay ga.
- RO ri ga trong dau cam @ng nhiét.

* Bién phap khic phuc:
- Kiém tra, stra chira by phéan bi nghet
- HUt hét chan khong trong hé thong
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Hinh 3.14 Gid tri dong hé bdo khi hé théng lanh bj tic nghén
7. H¢ thong lanh bi lot khéng khi
Néu hé thong lanh bi lot khong khi vao thi gid tri bao trén cac dong ho, triéu ching,

nguyén nhan va bién phap khic phuc duoc trinh bay nhu sau

Triéu chung
- Gia tri 4p sudt & ca hai vung ap cao va ap thap déu cao
- Tinh nang lam lanh giam
- Néu ga du, co su sui bot tai mat ga giéng nhu lic hoat dong binh thuong

* Nguyén nhén
- Khi x4m nhap vao hé thong

*

* Bién phap khdc phuc
- Thay ga
- Hat chén khong.

Hinh 3.15 Gid tri dong hé bdo khi hé thong lanh bi bot khi
8. Van tiét luu mé qud lon ) )
Khi van gian né m¢ qua 16n thi 4p suat bén cao hon &p suat binh thuong.
* Triéu chung
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- Ap suét ¢ ving ap thap ting
- Tinh nang lam lanh giam
-Tuyét bam trén 6ng ap suit thap.
* Nguyén nhan
- Co su ¢ tai van gian no
* Bién phdp khdc phuc
- Kiém tra va stra chita ddu cam tng nhiét.

Cao ap

Hinh 3.16 Gid tri dong hé béo khi van tiét luu
cua hé thong lanh mo qua lon

B. KIEM TRA RO RI GA

Néu hé thong diéu hoa xac dinh 1a thiéu ga thi can phai tim ra nguyén nhan va khac phuc.
C6 mot s6 phuong phap kiém tra ro ri ga nhu sau:

Kiém tra bang mat

Kiém tra bing dung cu dién tir
Bang chit nhuém mau

Bang bot xa phong

CAU HOI KIEM TRA

Cau 1. Néu quy trinh chan doan stra chita hu hong hé théng DPHKK.

Cau 2. Néu cac cong viéc an toan khi lam viéc vi moi chét lanh.

Céau 3. Néu cach dé chian doan nguyén nhan 1am khong du nhiét sudi 4m
Céu 4. Trinh bay phuong phap phat hién xi ga trén hé thong diéu hoa.
Cau 5. Cho biét cac quan sat mat ga dé biét tinh trang ciia hé thong diéu hoa.
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CAU HOI TRAC NGHIEM

Céu 1. Mot khach hang phan nan rang b sudi 4m doi khi 1am viéc, nhung di khi chi c6 khong khi
mat di ra khi xe dang chay. K§ thudt A ndi rang bom nudc bi hu. Ky thuét B ndi rang nudc trong
hé thong lam mat thap. Ai dang?
a. Chi k¥ thuat A dang c. Cahai A va B ding
b. Chi ky thuat B ding d. Cahai AvaB sai
Céau 2. Dong khong khi di qua mot hé ;héng HVAC (Heating Ventilation and Air -Condionting)
dang duoc thao luan. Ky thuat A noi rang khong khi bén ngoai ludn ludén dugc sir dung trong tat ca
cac vi tri sudi am va lam mat. Ky thuat B noi rang nhiét d dugc dicu khién bai dong khdng khi
sach di qua b bay hoi va 161 b suai am. Ky thuat nao dtng?
a. Chi ky thuat A dang C. Ca hai A va B ding
b. Chi ky thuat B ding v d. Ca hai A va B sai )
Céu 3. Budc dau tién trong quy trinh chan doan khi thuc hién giai quyét mot hu hong hé thong
HVAC cua khach hang 1a?
a. Kiém tra bang quan st c. Kiém tra thong tin ky thuat sira
b. Kiém trami DTC chira
d. Kiém tra x4c nhan lai mi quan
tam cua khach hang
Cau 4. Budc cudi cuing trong quy trinh chan doan khi thuc hién giai quyét mot hu hong hé thong
HVAC cua khach hang la?

a. Xac dinh nguyén nhan hu hong c. Sac ga hé thong
b. Kiém tra xac nhan lai sau sta d. Thuc hién kiém tra quan séat
chira

Cau 5. Ky thuat A n6i rang mot éng cao su bo sudi am phai nong va ng kia lanh néu nhu hé théng
suoi lam viéc tét ? Ky thuat B n6i rang ca hai 6ng ndng khi cham vao. Ky thuat nao dung?

a. Chi ky thuat A dang c. Cahai AvaB dang

b. Chi ky thuat B diing d. Cahai AvaB sai
Cau 6. Khong co gi nhin thay trong kiéng ga. Ky thuat A néi rang hé thong c6 thé hét ga hoan toan.
K3 thuat B n6i rang hé théng co thé dugc nap day ga. K¥ thuat nao ding?

a. Chi ky thuat A ding c. Cahai A va B ding
b. Chi ky thuat B diing d. Cahai AvaB sai

Céau 7. Ky thuat A ndi rang cacvi tri ro ri ga cua dan bay hoi c6 thé dugc phét hién bang cach chat

nhuém mau (dye) vao hé thong va tim kiém vét loang mau tai cac vi tri. Ky thuat B n6i rang mot ro
ri tai dan bay hoi c6 thé duoc phat hién bang cach thao bo dién tro quat thoi gié va dua que do dién
tir vao ludng khéng khi. K§ thuat nao dung?

a. Chi ky thuat A dung c. Céahai A va B dung

b. Chi ky thuat B dung d. Cahai AvaB sai
Céu 8. Ky thuat A néi rang véi mot hé thng diéu hoa khong khi hoat dong tot thi dau hit vao may
nén lanh va dau ra day ciaa may nén nong. Ky thuat B ndi rang b ngung tu phai la ndng va bo bay
hoi 1a lanh. Ky thuat nao dang?

a. Chi ky thuat A dang c. Cahai A va B ding

b. Chi ky thuat B dung d. Cahai AvaB sai
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Cau 9. Mat bng tiét luu bi tic co thé 1a nguyén nhan gay thiéu mat?
a. Dbung b. Sai
Cau 10. Ky thuat vién phai 1am gi truéc khi thuc hién kiém tra rd ri ga hé thong bang céch dung
dén cyc tim?
a. Hut chan khéng c. Sac thém vao méot lugng ga 200g
b. Pua chit nhuém vao hé théng d. Tt hé théng va chd cho hé thdng can
bang ap suat
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CHUONG 4
BAO TRI HE THONG PIEU HOA KHONG KHI
Giéi thiéu
Viéc béo tri hé thong lanh c6 ¥ nghia quan trong trong viéc lam cho hé thong hoat dong tbt
va viéc bao tri gitip cho xe hoat dong tiét kiém nhién liéu.
Muc tiéu
Sau khi hoc xong phan nay, hoc vién sé& c6 kha nang:

- Thuc hién bao tri hé théng PHKK trén xe

- Neé&u duogc cac budc cong viéc bao tri hé thong trén xe

- Thuyc hi¢én lam viéc an toan trén hé thong ctia xe
Thuit ngir quan trong: Kiéng ga (sight glass);Hut chan khdng (Evacuating operation);
Kiém tra kin (Airtightness check); Hut chan khéng.

|. KIEM TRA GA PIEU HOA

1. Kiém tra trén xe

a. Kiém tra trén kinh ga trén phan ga léng
Cdc diéu kién kiém tra:
- Pong co dd 4m lén
- Céc cura mo hoan toan
- Bat cong tic A/C ON
- Dong co dang chay ¢ 1500 vong/phut
- Canh chon ché d¢ dan khi vao & ché do tuan hoan
- Nim diéu khién & vi tri “ MAX COLD”
- Cong tac toc do quat ¢ vi tri “HI”
- Nhiét d¢ tai dudng vao 1a 30 dén 35°C (86 dén 95°F)

Dong chay lién
{ turc cac bot khi

Hiu nhwe khéng
bot

Duw ga QIﬂlﬁng thiy hot

b. Kiém tra ap suit ga bang dong hd

Cac diéu kién kiém tra:
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Pong co di 4am 1én (khoang 5 — 10 phut)

Cac ctra mé hoan toan

Cong tic A/C ON

Dong co dang chay ¢ 1500 vong/phut

Canh chon ché d6 dan khi vao & ché d6 tuan hoan
Nm diéu khién & vi tri “ MAX COLD”

Cong tic tbc do quat ¢ vi tri “HI”

Nhiét d6 tai dudong vao 1a 30 dén 35°C (86 dén 95°F)

Chi s6 dong ho (xe INNOVA)

Pong ho 4p thap: P =0.15 - 0.25 Mpa (1.5 - 2.5 kgf.cm)
Pong ho ap cao: P=1.37 —1.57 Mpa ( 14 — 16 kgf.cm)

2. Thay thé ga
(2) Xa ga ra khoi hé théng

Khoi dong dong co

Bat cong tic A/C ON

Van hanh may nén ¢ toc d6 khoang 1000 vong/phut véi thoi gian tir 5 dén
6 phat

Tat dong co

Thu hoi ga ciia hé thong tir bén cao va bén thap bang cach diung may thu
hoi ga

(b) Nap ga

Thuc hién hit chan khong bang bom chan khong

Xéc dinh loai ga nap (ga R134a). Luong ga can nap; thi du xe INNOVA la
700+309g(24.70zx1.102)

Khong dugc hoat dong may nén trude khi nap ga. Cho hoat dong may nén
khong c6 ga s€ lam may nén qua nong

Can mdt luong ga xap xi 100g (de nap vao sau khi bong khi bién mat).
Nén kiém tra luong ga bang chit luong, khong kiém tra bang kinh quan
sat.

(c) Ham néng dong co

Sau khi nap ga, hiy hAm néng dong co ¢ téc do nho hon 2000 vong/phut
trong 2 phut tré 1én. Chu V: phai cho cho dong co va may nén am 1én thi
moi bat cong tac A/C.

3. Cac chu v khi bao dwong

Khéng duoc dit thiung ga gan lira

Ludn ludn deo kinh bao vé mit

Can than khong dé ga dinh vao mat hodc da

Phai day nut kin ngay cac chi tiét cia hé thong khi duoc théo ra

I. VE SINH GIAN LANH
1. Thao gian lanh

Xa ga ra hé thong
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- Ngit cap am ac-quy

- Thao ong hut

- Théo 6ng 6ng dan khi

- Théo cum gian lanh
2. Thao roi

- Thao cap diéu khién

- Thao van gian no

- Théo cum di€u hoa

3. V& sinh loc gio

- Vitri : Théo ctra gi6 hut ra, théy tam loc dm sét dan lanh.
- Thot gian bao dudng: Can dugce vé sinh hang thang.
- Yéu cau: Thao ctra gié hat xudng dung tay gé tam ludi ra thoi cho hét buyi.

I11. VE SINH KIEM TRA DAN NONG
1. Kiém tra gian néng trén xe

(a) Néu cac canh tan nhiét cta gian néng bi dinh bui, thi 1am sach bang nudc.
Sau d6 thoi kho bang gi6 nén.

(b) Chu y khong 1am hong cac canh tan nhiét gian nong. Néu canh tan nhiét cia
gian nong bi bé cong, nin thang nd bang tude vit hoic kim.

(c) Thoi gian bao dudng: 3 thang phai vé sinh dan mot lan.

(d) Sau mot thoi gian st dung bui ban bam vao cac canh toa nhiét 1am han ché
d6 thoat nhiét cua dan, 1am cho hiéu suat lam lanh cua hé thong bi giam di.
Do d6 chiing ta phai thuong xuyén kiém tra va lam sach cic canh toa nhiét
cling nhu lam sach dan néng (ding khi nén 1am sach, xit bang nudc ) dé ludn
bao dam do thong thoang cho dan.

2. Kiém tra ro ri ga dan néng

(a) Dung thiét bi phat hién ro ri ga, kiém tra cac chd ndi dng xem c6 xi khong.
(b) Néu thay phat hién xi ga cho noi, thi kiém tra lyc si€t cho noi.

3. Thao gian néng

(a) Xa ga diéu hoa ra khoi hé théng
(b) Ngit cap am ac-quy
(c) Thao ludi che két nudc
(d) Théo ong dan ga
(e) Thao gia dd két nude
(f) Thao gian nong
4. Lap gian nong

(a) Lip gian nong
(b) Lap gia d& két nudc
(c) Lap duong 6ng
(d) Lap két nuée
(e) Lap am ac-quy
(f) Nap ga diéu hoa
(g) Ham néng dong co
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(h) Kiém tra xi ga

IV. KY THUAT RUT CHAN KHONG VA NAP GA

1.

Rat chan khong:

Hut chan khong v6i muc dich 13 dé 1am bay hot khong khi c6 hoi nudc bén trong

hé théng. Mic du nuée s6i ¢ 100°C & muc nude bién, nhung n6 cé thé s6i & cac nhiét do
thip hon khi 4p duoc giam xudng. Piéu quan trong 1a phai hit chan khong thip hon 26
in.Hg voi thoi gian t6i thiéu 45 phut. Dé cho két qua t6t nhat, thi chan khong phai cao hon
29 in.Hg. Hiy nhé rang, chan khong cang cao va thoi gian cang lau thi hé thong dugc hat
cang tdt hon. Cac bude thuc hién nhu sau:

3.

Lép bo dong hd do vao hé thong (dau van thdp (xanh) vao Lo; dau van cao (d0)
vao Hi).

Lap dng gitra (6ng vang) ctia bd dong hd vao bom hut chan khong.

Cho bom hut chan khong chay, va sau d6 mé ca hai van tay.

Sau khoang 5 phut thi kim bén dong hd ap thip chi nho hon 20 inHg (500
mmHg, 33 kpa) va kim dong ho bén cao chi dudi mirc khong. Néu kim bén cao
khong chi dudi khong thi hé thong bi nghet. Xac dinh vi tri nghet va xir 1y.

Sau khi hé thong ha xudng dén diém chan khong thap nhét, dong 2 van va tat
bom chan khong. Ghi nhan s6 chan khong trén dong ho thap ap (chup hinh lai).
Trong 5 phat hodc 1au hon ma kim khong giam xudng thi hé thong khong co 1o
ri. Néu kim dong ho giam xudng thi tim kiém vi tri h¢ va khic phuc.

Sau khi dong ho ap thap chi xap xi 28-29 inHg (710-740 mmHg, 94 kpa) thi tiép
tuc hut chan khong khodng 15 phut nira.

Dong ca hai van tay va ngimg bom, thao 6 6ng ndi gitra (6ng vang) ra.

Bay glo hé thong san sang dé nap ga moi.

LUU Y: Ht chan khong cho hé thong diéu hoa kép t6t nhat & mirc 500 micron.

Gan van dong ho do vao binh ga va xa gio duwong ong

Lép 6ng gitra (6ng vang) ctia bd dong hd do vao van cua binh ga, 2 van tay phai
dugc dong hoan toan.

Mo van binh ga va xa gi6. Tuy loai dong hé ma cach xa gid s& khac nhau. Néi
long dai dc ndi dng giita ciia bo dong hd do dén khi nghe tiéng gi6 xi.

Cho khong khi thoat ra ngoai mot vai gidy va sau do siét chat dai dc lai.

Kiéem tra ro ri:

Sau khi d3 hat chan khong cho hé théng xong, kiém tra xem hé thong c6 10 ri khong.

Mo van bén ap suét cao dé nap hoi ga vao hé thong.

Khi dong hd bén 4 ap thap chi lkg/cm (14 psi) dong van bén éap cao.
Dung b kiém tra rd ga dé kiém tra ro ri.

Néu phat hién ro ri thi khic phuc.

Néu khong phat hién xi thi tién hanh nap cho du ga.

Nap 9a cho hé thong:

K¥ thuat nap ga vao hé théng dién lanh 6t6 dugc thuc hién theo mdt trong céc

phuong phap sau:

Nap ga tur binh chtra ga vao h¢ th(f)ng dang hoat dong
Nap ga tur binh chtra ga vao h¢ thong dang tat may

57



Pé nap ga chinh xac cho h¢ thong, ta can phai biét luong ga can nap cho xe 1a
bao nhiéu. Thong tin vé loai ga va luong ga can nap duogc tim thiy trén cic dé can

dan trén nip ca pd hodc dugc cho trong tai liéu k¥ thuit stra chira.

Lwong ga nap cho mot ) loai xe

Xe Loai ga va Luwgng ga DAu may nén
Toytoa Alits 2015 R134a/ 450+50g ND-OIL8
Mazda 2 R134a/420g PAG
Innova 2007 R134a/700g ND-OIL8

o Phwong phdp 1: Nap méi chit lanh tir binh ga (binh ga mini) vao h¢ thong dang
tat may:

Phuong phap ndy nham nap moi chat lanh vao hé thdng lanh tréng rong, ga ¢ thé long
nap vao tir phia ap cao. Trong qué trinh nap ga, khi ta 14t ngugc binh chira mdi chat, moi
chat s& duoc nap vao hé thong ¢ thé 1ong.

LUUY

e Khong duwoc phép né mady trong liic tién hanh nap méi chdt lanh theo cach nay.

o Khéng dwoc mo van dong hé dp thdp trong liic hé thong dang dwoc nap véi ga & thé

long.

Chuan bi xe dé nap ga.

Lap bd van vao hé thong dé thyc hién nap ga.

X4 khong khi trong dng.

M& van ddng hd phia ap cao dé cho ga vao, co thé nghiéng chai ga dé ga vao
hoic ngdm trong nude 4m (dudi 40°C).

Sau khi nap du lugng mai chét lanh vao hé thong, khoa kin van dong ho phia cao.
Th&o bo van dong ho ra khoi hé thong.

Quay tay may nén vai vong dé dam bao méi chat long khong di vao phia ap thip
cua may nén.

Kiém tra viéc nap ga cho hé thong.

o Phwong phdp 2: Nap ga thé hoi tir binh ga vao hé thong dang hoat dong

Vi phuong phap nay, ga dugc nap vao he théng thong qua duong ap thdp, & trang thai hoi
Khi binh chtra ga dat thang dung, ga s€ dugc nap vao h¢ thong ¢ thé hoi.

Thuc hién cong viéc chudn bi nap ga.

Lap bo van dé tién hanh nap ga.

Xa gi6 trong ong.

C6 thé ngdm binh chta ga trong nudc nong (khong qua 40°C). Lam nhu thé
nham muc dich cho ap sut ciia hoi moi chat lanh trong binh chira cao hon 4p
suét trong hé thong.

M0 van ddng ho phia ap suét thap cho phép méi chat lanh nap vao hé thong.
Quan sat kim dong ho bén cao va md van bén thap cho ga vao. Nhin vao kiéng
ga trén dong hd dé biét ga di vao hé thong.

Khoa van dong hd ap thap dé biét xem ap thap co du khong? Néu chwa dat thi mo
van thap cho ga thém vao.

Khi d4 nap du ga thi khéa van thap.
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Khoa van binh chira ga va thdo dng giita ra (6ng vang).
Trac nghi€ém Xem viéc nap ga c6 du khong.

e Phuong phdp 3: Nap mdi chit tir binh 16m

Lam t6t khau chuén bi cho viéc nap ga.

Trong cac xudng stra chira hé théng dién lanh 6t6 thudc loai quy md, moi chat
lanh duoc chtra dung trong chai that 16n dé c6 thé nap moi chét lanh cho nhiéu
6t0, v6i cach nap nay can phai can ga dé nap chinh xac luong ga can thiét.

Dit chai chira moi chét lanh thang dimg. Tuyét d6i khong cho mdi chét lanh thé
long di vao may nén.

Lip 6ng ndi gitta ctua bd ddng hd vao binh chira ga.

M¢ van binh chura ga.

Xa khong khi trong ong gitra (ong vang).

Mo van dong hd phia ap sut thap cho phép moi chat (thé hoi) nap vao hé thong
M6 may cho hé théng lanh hoat dong ¢ che d6 cam chimng nhanh.

bit binh chira ga trén mdt céi can dé nim o lrong ga chinh xac da nap vao hé
théng.

Thong thuong h¢ théng lanh dugc nap déy du thi kiéng ga s& rat it bot.

Khi d3 nap du méi chit khoa kin van dong ho ap thap.

Khoa kin van chai chira méi chét va thao 6ng ndi giira.

Kiém nghiém lai xem viéc nap c6 dung khong.

Tat dong co.

bay lai cac nép trén dau van.

V. KY THUAT XA GA VA THU HOI GA

1.

X3 ga ma khong thu hoi

Lap bd df)ng ho do vao h¢ théng

Pit dau cudi cua dng gilra (ong vang) cua b ddng hd do 1én trén mot khan hay
mot gié lau sach (co thé dat dau dng vao trong 1 binh nuoe).

Mo nhe van dong ho thap ap cho ga lanh thoat ra theo 6ng gitta ctia bo dong ho.
Quan sat k¥ xem dau boi tron c6 thoét ra theo khong. Néu c¢6 hiy dong bét van.
Sau khi dong ho cao ap chi ap suat dudi 50 psi, hdy mo tir tir van bén cao.

Khi 4p suat trong hé thong di ha xudng thap dudi 10 psi, mé hét ca hai van tay
ctia ca hai dong ho chi sé khong.

Bay gio h¢ théng lanh da duogc x4 sach ga, co thé thdo roi cac bd phan dé kiém
tra sta chira.

Poéng cé4c van tay dong ho sau khi ga lanh di xa ra hét.

Pay kin cac 16 trén may nén dé khong cho chat do chui vao.

X4 ga ra khéi hé thong c6 thu hoi (sit dung may thu hdi ga)

Khoi dong dong co.

Bat cong tic A/C ON.

Van hanh may nén & toc d6 khoang 1000 vong/phit v6i thoi gian tir 5 dén 6 phut.
Tat dong co.

Thu hdi ga ctia hé thong tir bén cao va bén thap bang cach dung may thu hoi ga.
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CAU HOI KIEM TRA

Cau 1. C4c bd phan nao nén duoc kiém tra khi dién trd quat thoi gid phat hién bi hu?

Cau 2. Tai sao phai biét duogc loai ga dugc sit dung cho xe trude khi hit chan khdng cho hé
thong?

Cau 3. Tai sao b0 loc ga hut am phai duogc thay néu nhu hé théng duoc théao ra dé stra chira?
Céau 4. Néu phuong phap nap ga khi dong co dang van hanh.
Céu 5. Néu phuong phap nap ga khi dong co khong hoat dong.

CAU HOI TRAC NGHIEM

Cau 1. Mbt khach hang phan nan rang bo sudi 4m d6i khi 1am viée, nhung d6i khi chi c6 khéng khi
mat di ra khi xe dang chay. K¥ thuat A néi rang bom nuéc bi hu. K§ thuat B néi rang nuéc trong
hé thong lam maét thap. Ai dung?

a. Chi k¥ thuat A dang c. Cahai A va B ding

b. Chi ky thuat B ding d. Cahai AvaB sai
Céau 2. Hai k¥ thuat vién dang thay thé cac 6ng cao su bo suoi. Ky thuat A noi rang cac 6ng thay
nén cé chiéu dai nhu dng cii. K§ thuat B n6i rang thay méi nén cat cang ngan khi cd thé dé cho
phép nhidu nuéc lam mat di qua 15i bd sudi nhanh hon. Ai ding?

a. Chi ky thuat A dang C. Ca hai A va B dung

b. Chi ky thuat B dung d. Ca hai A va B sai

Cau 3. Mot bg diéu nhiét két nuwéce bi hu co thé lam cho déng co hoat dong nhu thé nao?

a. Quanodng c. Caahoach

b. Qua lanh d. Khoéng ahoacb
Céau 4. Vong O-ring thuong duoc ché tao tir vat lidu nao?

a. HSN c. Neoprene

b. Cao su thién nhién d. Hoac ahoacc
Cau 5. Tri s6 nao cho biét chi s6 chan khong thap nhat ?

a. 27in.Hg c. 29in.Hg

b. 28in.Hg d. 500 microns
Cau 6. Loai khi nao khong thé ngung tu dugc?

a. Khoéng khi c. R134a

b. R12 d. Ozone

Cau 7. Ky thuat A n6i rang tat ca cac ONG tiét luu trén tat ca cac xe sir dung cung kich ¢&. Ky
thuat B ndi rang cac ONG tiét luu thay doi kich c& theo st dung. Ai dung?

a. Chi k¥ thuat A dtng c. Ca hai A va B ding

b. Chi k¥ thuat B dung d. Ca hai A va B sai
Céau 8. Khi thay ly hop tir may nén, diéu quan trong 1a do kiém tra cai gi?

a. Kheho tu c. bosutap

b. Dong ampe d. Ap suat bén cao

Cau 9. Hé thong sudi 4m bao gom céc bo phan chinh sau:
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a.

Dan lanh, dan néng, cac diéu
khién, cac 6ng cao su, quat thoi
gio

Cac diéu khién, két suai, dan
néng, cac 6ng, quat thoi gid

Dan lanh, két sudi, cac dng, cac
diéu khién, quat thdi gi6

Céc 6ng, két sudi, cac didu khién,
quat thoi gid

Cau 10. biéu khién nhiét do trong hé théng suai dat duoc bang cach:

a.

Tron nudc lam mat lanh va ndng

trong két suoi
Tron khéng khi nong va khong
khi moi truong
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PHU LUC
1. Bding chuyén déi don vi

Ap suét
e 1lb/in.? =144 Ib/ft> = 6895 N/m? = 6895 Pa (pascal)
e 1bar=10%Pa =14.511b/in* = 14.23 psi = 735.8 mmHg
e 1mmHg=1torr=133.32 Pa
e 1psi(1pound/1inch?) = 6895 Pa = 0.07 bar
e 1inHg=3388 Pa

Nhiét do
e T(F)=1.8xT(°C)+32

Cong va nang lvgng
e 1ft-lb=1.356 N.m =0.001285 Btu
e 1N.m=1J(jun)=0.7376 ft-Ib

e 1Btu=777.9 ft-lb =252 calo=1055
e 1kWh=2,655,000 ft-lb = 3413 Btu = 3,608,000 J

Cong suat

e 1hp =550 ft-Ib/s = 33,000 ft=Ib/h = 0.7457 kW
e 1W (watt)=1J/s=0.001341 hp
o 1ftlb/s=1.356 W

Cac hé sd don vi

micro=1x 10® kilo=1x 103
mili=1x 103 mega =1 x 10°
centi=1x 1072 giga=1x10°
deci=1x10*

2. Chuyén don vi do

D& chuyén

NHIET PO Sang don vi Nhan cho

bo C boF 1,8 va sau do +32
bo F bo C 0,556 va sau do — 17,79
AP SUAT Sang don vi Nhan cho
Kg/cm? PSI 14,2

PSI Kg/cm? 0,07

Bar PSI 14,5

PSI Bar 0,07

kPa PSI 0,145

PSI kPa 6,89
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