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LOI NOI PAU

Trong khuén khé chuong trinh hop tac gitra to chic PLAN, KOICA va
tap doan Hyundai vé6i truong Cao dang nghé Cong nghiép Ha Noi vé viéc dao
tao nghé cho thanh nién ¢ hoan canh kho khan Ha Noi, Truong Cao dang
nghé Cong nghiép Ha Noi nhan chinh sira va xay dung chuong trinh dao tao
nghé Cong nghé O t6 tir 24 thang xudng con 18 thang nham muc dich dé
chuong trinh dao tao tiép can véi trinh d6 qudc té, gan vai thuc té va dap tng
nhu cau cua nguoi sir dung lao dong vira dam bao chuong trinh khung cua Bo
Lao dong - Thuong binh va Xa hoi. Puoc sy cho phép cia Tong cuc Day
nghé dudi sy tai tro cua to chac PLAN, KOICA va tap doan Hyundai, Truong
Cao ding nghé Cong nghiép Ha noi da trién khai thuc hién bién soan giéo
trinh " Hé théng diéu hoa khdng khi" - Nghé Cong nghé 6 t6 ding cho trinh
d6 TCN 18 thang va so cap nghé. Cau tric caa gido trinh gdm 6 bai sau:

Bai 1: Nguyén tac co ban caa hé thong PHKK

Bai 2: Cac bo phan cua hé thong PHKK

Bai 3 : biéu khién hé thong PHKK

Bai 4 : Bao dudng va sira chira hé thong PHKK

Cac bai trén, duoc viét theo cau trdc : Phan Ly thuyét duoc viét ngin gon
phU hop véi kha ning cta ngudi hoc, phan thuc hanh cé hé théng tir ki nang
nhan dang, bao dudng dén c4c k¥ ning chan doan va sira chira di kém voi cac
phiéu giao viéc cu thé hoa cong viéc va két qua cua ngudi hoc, phan cau hoi
o6n tap duoc trién khai trong ting bai nham huéng dan hoc sinh on lai kién
thie cii va dé cap nhat kién thitc méi.

Trong qua trinh bién soan, nhdm bién soan da bam sat chuong trinh khung
cta Tong cuc day nghé va chuong trinh khung da tham dinh, dong thoi tham
khao nhiéu ngudn tai liéu trong va ngoai nude nhu : Gido trinh cua cac truong
Pai hoc Su pham k¥ thuat, Dai hoc Bach khoa Ha ndgi.., Tai liéu dao tao cua
cac hdng TOYOTA, FORD, cam nang sira chira Mitchel, huéng dan trong cac
du 4n nang cao ning luc dao tao nghé....

Nhém tac gia xin chan thanh cam on su cho phép va dong vién caa Tong
Cuc day nghé, sy ung ho nhiét tinh cua lanh dao truong Cao dang nghé Cong
nghiép Ha noi, Khoa Cong nghé 6 t6 cling cac ban dong nghiép da co nhiéu
gitip d& dé nhom tac gia hoan thanh gido trinh dam bao tién do va thoi gian
nhu dy kién.



Dic biét, xin chan thanh cam on sy tai tro va quan tam cua té chirc PLAN,
KOICA va tap doan Hyundai dé nhém hoan thanh gido trinh nay.

Mic du cd rat nhiéu cb gang trong qua trinh chuan bi va trién khai thuc
hién bién soan gi4o trinh, song chic chan khong thé tranh khoi nhiing sai sot.
Nhém bién soan rat mong nhan duoc sy dong gop cuia cac ban dong nghiép va
ban doc dé gido trinh ngay cang hoan chinh hon.

Nhom bién soan xin chan thanh cam on.

Ha Noi, ngay thang nam 2016
Tham gia bién soan giao trinh
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MP 22. HE THONG PIEU HOA KHONG KHI
Thoi gian ciia md dun: 60 gio ( LT: 14 gio; Thuc hanh : 38 gio ; Kiém tra:
8 gio)

’0

% Muc tiéu mé dun:
- Trinh bay duoc cac yéu cu, nhiém vu chung cua hé théng DPHKK

- Trinh bay duoc ciu tao va nguyén Iy hoat dong ciia cac bo phan cua hé
thong PHKK.

- Phan tich dugc nhiing hi¢n tugng, nguyén nhan hu hong .

- Trinh bay duoc phuong phap kiém tra, sita chita va bao dudng nhiing
hu hong ciia cac bo phan cia hé théng PHKK.

- Thao lép, kiém tra va bao dudng, stra chira cac chi tiét, bo phan dung
quy trinh k¥ thudt trong stra chira.

- Str dung dang, hop 1y cac dung cu kiém tra, bado dudng va stra chira
dam bdo chinh xac va an toan.

- Str dung thanh thao cac tai liéu va chi dan ky thuat cé lién quan.
- Rén luyén tinh ky luat, can than, an toan va vé sinh cdng nghiép.
Noi dung:
BAI 1: NGUYEN TAC CO BAN CUA HE THONG PIEU HOA KHONG
KHI
Thoi gian: Sgio (LT: 3 gio; Thuc hanh: 1gio ; Kiém tra:1 gio)
Muc tiéu: Hoc xong bai nay nguoi hoc co kha nang
- Hiéu duoc nhiém vy, phan loai hé thong diéu hoa khong khi trén 6 t6
- Trinh bay dugc nguyén 1y co ban vé trao doi nhiét
- Trinh bay dwoc nguyén Iy cua chu trinh 1am lanh va suai am.
- Nhan dang duoc vi tri, cac bo phan cta hé thdng 1am lanh va sudi 4m trén xe
- Rén luyén tinh ky luat, can than, an toan lao dong va vé sinh cdng nghiép.
Noi dung:
1.Nhiém vu hé théng diéu hoa khong khi



Thay d6i nhiét do.

Thay ddi d6 am trong xe.

Diéu khién tuan hoan khéng khi trong xe.

Loc va lam sach khéng khi.

2. Céac loai hé thong diéu hoa khong khi

2.1. Phan loai theo vi tri

- Heé théng diéu hoa phia trudc: 12 hé théng c6 gian dat trude (phia dudi, canh
bang tap 16)

Tan swrng trén kinh| 4
A

1

Hinh 1.1:H¢ thdng diéu hoa phia trudc

- Hé thdng diéu hoa kiéu kép: 1a hé théng diéu hoa co 2 gian lanh.

Gian lanh -phia san

Hinh 1.2:hé thong diéu hoa kép

- Kiéu kép treo tran: la hé théng diéu hoa co 2 gian lanh, trong d6 c6 mot gian
lanh dat tai tran xe.



Hinh 1.3:Hé thong diéu hoa kiéu treo tran

2.2. Phan loai theo phwong phap diéu khién

- biéu khién bang tay

‘41"'
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Hinh 1.4:Hé thong diéu hoa diéu khién bang tay

- biéu khién tu dong



Autamaﬂc
Cnntml

Hinh 1.4:Hé thdng diu hoa diéu khién tu dong

3. Nguyén ly trao déi nhiét.

- Nhiét tu truyén tir vat c6 nhiét d6 cao hon sang vat ¢ nhiét do thap hon.

- Mot vat thé khi nhan nhiét thi nhiét d6 cua no ting 1én. Khi bi ldy di mot
phan nhiét, nhiét d6 cua né giam di

- Su truyén nhiét xay ra cho t6i khi nhiét do cua 2 vat bang nhau thi dung lai.

- Nhiét lwong do vat nay toa ra bang nhiét luong do vt kia thu vao.

Vi du: Chung ta cam thay hoi lanh tham chi sau khi boi trong mot ngay nong.
D6 1a vi khi bay hoi nudc da 1y nhiét tir co thé caa ching ta.

Tuong ty nhu vy chiing ta ciing cam thay lanh khi bdi con vao tay: Con da
ldy nhiét cha tay khi bay hoi, chiing ta c6 thé 1am cho céc vat lanh di bang
cach st dung cé4c hién tuong tu nhién nay vi du chat long bay hoi c6 thé thu
nhiét tir mot vat.

Alcohol

Hinh 1.5:Qua trinh 1am mat bang bay hoi
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- Qua trinh bay hoi va hoa léng

St hép thu nhiét
va bay hoi

Hinh 1.6:Qua trinh bay hoi va hoéa léng

- Ba dang ton tai cia vat chat 1a thé ran, thé 1ong va thé khi.

Quaé trinh chuyén d6i gitra cac dang ton tai cua vat chat s& kém theo sy
thu nhiét hozc toa nhiét Vat chat khi & thé long, néu duoc nhan nhiét nd s&
chuyén d6i thanh thé khi. Nguoc lai khi vat chat tir thé khi chuyén vé thé long
thi mot lugng nhiét sé duoc giai phong

\.'/ / \/ / ‘,/

N

Rin Long 1 Khi
Hinh 1.7: C4c trang thai ton tai cua vat chat
- Quan hé giira ap suat va nhiét do vat thé ¢ trang thai khi

Khi bi nén, chat khi s& ting ca &p suat va nhiét do, trong chat khi khi d6 duoc
du trir mot lugng nhiét.

11



Khi din né, ca ap suit va nhiét do cua chat khi giam va mét lugng nhiét
twong tng duoc giai phong

4. Hé thong lam mat
4.1. Chu trinh 1am lanh hé théng diéu hoa khdng khi

. Ho'isutmg

y whistds, ip

| EPR D3 1[ "ty
ing oo quat [C@ G la.nh
Kiion ki tan

Linh chit dang ling

Van noi ap
sudt cao

’ t Lgt“ gJas - hinh chira
Khong khi

Hinh 1.8: Chu trinh lam lanh

May nén lay moi chat thé khi tir gian lanh c6 nhiét do,ap suat thap va nén vao
gian ngung,mdi chét c6 ap suat cao- sinh ra nhiét do cao.

Trong gian ngung, mdi chat ¢ thé khi &p suat, nhiét d6 cao sau khi mat nhiét
chuyén thanh chit long c6 &p suat cao.

M®i chat & dang long c6 ap suat cao nay chay vao binh chira. Binh chira c6
tac dung chtra va loc mdi chét lanh.

M®i chat long da dugc loc chay qua van gidin no, van gidn ng sé chuyén moi
chat 16ng c6 ap suét cao thanh hdn hop khi/long co ap suat va nhiét do thap.
M®i chat dang khi/long cé nhiét d6 thap nay chay téi gian lanh. Qua trinh bay
hoi chat l6ng trong gian lanh s& thu nhiét cua khdng khi chay qua gian lanh.
Tat ca mdi chét long dugc chuyén thanh hoi trong gian lanh va chi c6 moi
chat & thé hoi vira duoc gia nhiét di vao may nén. Qua trinh duoc 1ap lai nhu
trudc.

4.2. Mbi chét lanh

12



- M@i chat la chat trao d6i nhiét khi né tuan hoan. N6 nhan nhiét khi bay hoi
va hod long khi dugc giai phéng nhiét .

Hién nay nguoi ta st dung chat HCF-134a (R134a) lam mdi chat.
4.2.1.C4c tinh chat can thiét d6i véi mot moi chat

MOi chat ding cho diéu hoa 6 td can c6 nhiing tinh chat sau day.
- Dé bay hoi va hoa 16ng.

- An toan

- On dinh va chat lugng khong thay doi.

4.2.2. Bac tinh cia méi chat 1am lanh

CF) C |
(176) 80-

(140) 60

Nhiét d6 clia méi chét
®
&
N
=

Hinh 1.9: Bac tinh mdi chét lanh

Db thi trén cho ta biét ap suat va diém sdi cua moi chit HCF-134a
(R134a).

Ga diéu hod HCF-134a bay hoi ¢ nhiét 6 va ap suat thap, nhung khi 4p suat
cao thi né chuyén vé trang thai long va khong bay hoi tham chi khi nhiét do
cao.

Piéu hoa 6 t6 st dung tinh chat nay va lam cho méi chat dé dang hoa long
bang céach st dung may nén.

Vi du, mdi chat ¢ dang khi c6 nhiét d6 70°C va 4&p suat 1,47 MPa (15
kgf/em2) dwoc nén bang méy nén khi xudng khoang 12 hozc 13°C s& lam cho
moi chat d& hoa long.
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4.3. CAc thiét bi cua hé thdng 1am lanh
- May nén
- Gian nong (gian ngung)
- Phinloc
- Van tiét luu
- Gian lanh( gian bdc hoi)
5. Hé thong swéi am.
5.1. Chu trinh sudi &m

Pau vao

Hinh 1.9: Chu trinh sudi 4m

Nguoi ta ding mot két suéi dé lam nong khong khi. Két sudi 1ay nude lam
mat dong co di duge hadm néng va dung nhiét nay dé lam nong khong khi thoi
vao trong xe. Khi dong co khdi dong, nhi¢t d§ nude lam mat con thép nén két
suo1 chua lam viéc.

5.2. Céc thiét bi cua hé théng 1am suoi 4m.
- Van nudc
- Két sudi (B phén trao d6i nhiét)
- Quat gian lanh (mo to, quat)
6. Phiéu giao viéc
7. Cau heéi 6n tap

14



BAI 2: CAC BO PHAN CUA HE THONG PIEU HOA KHONG KHI
Thoi gian: 10gio ( LT: 3 gid; Thuc hanh: 6giod ; Kiém tra:1 gio)

Muc tiéu: Hoc xong bai nay nguoi hoc ¢6 kha nang

- Trinh bay dugc nhiém vu, phan loai, cau tao va nguyén Iy hoat dong cua cac bo

phan: May nén, ly hop dién tir, gian ndng, gian lanh, van gian no, bé loc, van
nude, két sudi, bd sudi, bd loc khdng khi

- Nhan dang duoc cac bo phan trén xe
- Théo, lap duoc cac b phan cta hé théng diéu hoa dung theo quy trinh ki thuat .
- Rén luyén tinh ky luat, can than, an toan lao dong va vé sinh cdng nghiép
Noi dung:
1. Cac bd phan cia hé théng 1am lanh

1.1. May nén
Sau khi dugc chuyén vé trang thai khi c6 nhiét 4o va 4p sut thap moi chat

dugc nén bang may nén va chuyén thanh trang thai khi & nhiét d¢ va ap suat
cao. Sau do né dugc chuyén td1 gian nong.

1.1.1 Mdy nén kiéu dia chéo
- Cdu tgo

Céc cdp pittiong duoc dit trong dia chéo cach nhau mot khoang 72°d6i véi
may nén 10 xylanh va 120°d6i vé6i loai may nén 6 xilanh. Khi mot phia piston
& hanh trinh nén, thi phia kia & hanh trinh hut.

Van giamap —_

Phot lam kin truc

_Pitténg

—

Dia chéo

Hinh 2.1.C4u tao nén kiéu dia chéo
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- Nguyén ly hoat dong

Piston chuyén dong sang trai, sang phai déng bo v6i chiéu quay cua dia chéo,
két hop voi truc tao thanh mdt co cdu thdng nhat va nén mdi chét (ga diéu
hoa). Khi piston chuyén dong vao trong, van hiit mé do su chénh 1éch ap sut
va hat moi chat vao trong xy lanh. Nguoc lai, khi piston chuyén dong ra
ngoai, van hut dong lai dé nén moi chat.Ap suit ciia moi chat lam mé van xa
va ddy méi chat ra. Van hit va van xa cling ngan khong cho moi chat chay

nguoc lai.

#

¥an 5 IHH I
Van hut
Hinh 2.2 .So d6 nguyén 1y hoat ddng may nén kiéu dia chéo
1.1.2 Mdy nén kiéu xodn éc
- Cdu tgo

May nén nay gom c6 mdt duong xoan 6¢ ¢6 dinh va mdt duong xoan 6¢ quay
tron.

Clra
A Cira hut

ﬁxOén - (@>
=

)

Xoan ¢ cb dinh

JT/

Xoan écquay  Xodn b¢ cb dinh
NI

Hinh 2.3.Cau tao nén ki€u xoan oc
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- Nguyén ly Hoat dong

Puong xodn ¢ quay chuyén dong tudn hoan, 3 khoang trong giita dudng
xodn ¢ quay va duong xoan ¢ cd dinh s dich chuyén dé lam cho thé tich
ciia ching nho dan. Khi d6 méi chit duoc hit vao qua cira hat bi nén do
chuyén dong tudn hoan cua dudng xoan dc va mdi lan vong xodn dc quay
thue hién quay 3 vong thi moi chat dugc x4 ra tir cira xa. Trong thuc té moi
chat duoc xa ngay sau mdi vong.

Hinh 2.4 .So d6 nguyén 1y hoat dong méy nén kiéu xoén dc

1.1.3. May nén khi kiéu dia lac
- Cdu tgo

Khi truc quay, chdt din hudng quay dia chéo thong qua dia cd vau duge ndi
truc tiép véi truc. Chuyén dong quay ndy cua dia chéo dugc chuyén thanh
chuyén dong tinh tién cua piston trong xylanh dé thuc hién viéc hit, nén va xa
trong mdi chat.

Pé thay doi dung tich ciia may nén c6 2 phuong phap: Mot 1a dung van diéu
khién duoc néu & trén va dung loai van diéu khién dién tur.

Khoang dia chéo DTE‘;} chéo

Pitté
g ittbng

k. pir? ~__-Khoang ap suat thap
bBlacovau._ 5
__Khoang ap suét cao
_Van
— Van diéu khién
- Ong xép
Truc

1-Khoang ap suét thap

Hinh 2.5.C4u tao nén kiéu dia lic
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- Nguyén ly hoat dong

Van diéu khién thay doi ap suét trong budng dia chéo tuy theo mirc d6 lanh.
N6 1am thay ddi goc nghiéng cua dia chéo nhd chdt dan hudng va truc cé tac
dung nhu 14 khép ban 18 va hanh trinh piston dé diéu khién may nén hoat
dong mot cach phu hop.

Khi d6 lanh thap, 4p suét trong budng ap sut thap giam xudng. Van mo ra Vi
ap suat ctia 6ng xép 16n hon ap suat trong budng ap suit thap. Ap suit cia
budng ap suit cao tac dung vao budng dia chéo. Két qua 13 ap suét tac dung
sang bén phai thip hon 4p suit tac dung sang bén trai. Do vay hanh trinh
piston tr¢ 1én nhé hon do dugc dich sang phai.

Pia Khoang ap suét cao
chéeo — 78 1 ol
| Pitténg Dia chéo
chamber B \ari
‘ Hanh trinh pitténg E .
— _Ong xep
Khoang ap
suat thap

Hinh 2.6 .So d6 nguyén 1y hoat dong may nén kiéu dia lac
1.1.4. Mot s6 loai mady nén khdc
- Mdy nén kiéu truc khuyu

O may nén khi dang chuyén dong tinh tién qua lai, chuyén dong quay cua truc
khuyu may nén thanh chuyén dong tinh tién qua lai ctia piston.

18



: Van xa dung khi stra chira
Van hut dung 7
khi stra chira

Thaph

truyen - 7(&% =

Chan van

Pittong

DTa lam kin

Van
xa

Tam van

Van hut
\ Phét 13m kift

\\ >
" Truc khuyu

Hinh 2.7.C4u tao nén kiéu Piston
- May nén kiéu canh gat xuyén

Loai canh gat xuyén

u

Hinh 2.8.C4u tao nén kiéu canh gat xuyén

Moi canh gat cua may nén khi loai nay dugc dat déi di¢én nhau. Co6 hai cap

canh gat nhu vay mdi canh gat dugc dit vudng goc véi canh kia trong ranh

ciia Rotor. Khi Rotor quay canh gat s& dugc nang theo chiéu hudng kinh vi

cac dau cta chiing truot trén mit trong cua xylanh.
1.2. Ly hop dién tur

- Nhiém vu

Ly hop dién tir duoc dong co din dong biang dai. Ly hop tir 1a mot thiét bj dé

no1 hoac ngat cong suat dong co véi may nén.
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- Ciu tgo

Ly hop tir gdm c¢6 mot Stator (nam cham dién), puli, bd phan dinh tim va céc
bo phan khac. Bo phan dinh tdm duogc lép cung v&i truc may nén va stator
dugc lap & than trudce ciia may nén.

Role li hop
tir tt OFF
Li hop to
Khoang .’ Dai dan déng
phia tru¢c — . ’_\ 7 pul
Stato .| |
e
T
T
| “B6 phan
| | F dinh t&m
o~ Truc may
nén

Hinh 2.9.Céu tao ly hop dién tir

1.3. Gian nong

- Nhiém vu

Gian nong (gian ngung) lam mat moi chat & theé khi cé &p suat va nhiét do cao
bi nén bo1 may nén va chuyén né thanh moi chat ¢ trang théai nhiét 4o va ap
suat cao (phan lén moi chat & trang thai 16ng va c6 1an mot s6 & trang thai
khi)

- Cau tao

Gian nong goém c6 cac duong ong va canh tan nhiét, ndé dugc lap dat & mat
trude cua két nude lam mat.
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Hinh 2.10.C4u tao gian néng

- Nguyén ly hoat dong

Moi chat dang khi ¢ nhi¢t d0 va &p suat cao dugc dua tir may nén qua 3
dudng Ong cua gian ndéng dé dugc lam mat.

1.4. Bo loc
- Bé loc hiit am

B0 loc 1a mot thiét bi dé chira méi chét dugc hoa 16ng tam thoi boi gian nong
va cung cap mot lugng mdi chét theo yéu cau téi gian lanh. Bo loc c6 chat hut
am va ludi loc dung dé loai trir cac tap chat hodc hoi Am trong chu trinh 1am
lanh. Néu c6 hoi am trong chu trinh lam lanh, thi cac chi tiét s& bi mai mon
hoic dong bang & van gidn no dan dén bi nghet.

- Kinh quan sat
Chirc nang:

Kinh quan sat 13 15 dé kiém tra dé quan sat moi chat tuan hoan trong chu trinh
lam lanh cling nhu dé kiém tra lugng moi chat.

Cdu tao:

Cé hai loai kinh kiém tra: Mot loai duoc lap ¢ dau ra ctuia binh chra va loai
kia dugc lap ¢ gitta binh chira va van gian no.
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“>Luoiloc

Chét hat dm-|~ y
Mai chatdang ki | [LCSl (]

=]
i || - caléng

Sight-glass

Déng bat
khi lién tuc

RN
C6 it bot khi

Khéng 6
bot khi

Hinh 2.11.C4u tao b6 loc

Nhitng chii y khi kiém tra:
Nhin chung khi nhin thay nhiéu bot khi qua kinh quan sat nghia 13 luong mai
chat khong du va khi khong nhin thay cac bot khi thi lwong mdi chét thira.

1.5. Van gian né.
- Nhiégm vu:
Van gidn nd phun mdi chat ¢ dang long c6 nhiét do va ap suat cao qua binh
chtra tir mot 16 nho 1am cho méi chat gidn ng dot ngot va bién né thanh moi
chat ¢ dang swong c6 nhiét o va ap suat thap.
Tuy theo do lanh, van gidn no diéu chinh lugng moi chat cung cap cho gian
lanh.

1.5.1 Van gian no kiéu hop

- Cau tao:
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Mot van tryc tiép phat hién nhiét d6 caa mdi chat (46 lanh) xung quanh dau ra
cua gian lanh bang mot thanh cam nhan nhiét va truyén téi khi ¢ bén trong
mang ngan. Sy thay doi ap suat khi la do su thay doi nhiét d6 can bang gitra
4p suét dau ra cua dong lanh va ap luc 10 xo day van kim dé diéu chinh luong
moi chét.

Nhiét d6 xung quanh ctra ra cua gian lanh thay déi theo dau ra cua gian lanh.

Van kim

Thanh cam nﬁén nhiét

Hinh 2.12.C4u tao van gidn ng kiéu hop
- Hoat dong:

- Khi d6 lanh nho nhiét d6 xung quanh dau ra cua gian lanh giam xudng va do
d6 nhiét d6 duoc truyén tir thanh cam nhan nhiét téi méi chat ¢ bén trong
mang ngan cling giam xudng 1am cho khi co lai. Két qua I1a van kim bi day
boi &p luc mbi chat ¢ ctra ra cua gian lanh va &p luc cta 10 xo nén chuyén
dong sang phai. Van déng bét lai 1am giam dong méi chat va lam giam kha
nang lam lanh.

- Khi d¢ lanh I6n, nhiét @6 xung quanh ctra ra cua dong lanh ting 1én va khi
gidn no. Két qua 1a van kim dich chuyén sang trai day vao 10 xo. B6 mo cua
van ting 1én lam ting lwong mdi chat tuan hoan trong hé thdng va lam cho
kha nang lam lanh tang 1én.
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cam nhan nhiét
L& xo
nén

tir Binh chira \ |
(Ap suat cao) 1 W Mang

Van kim

Hinh 2.13.So dd nguyén 1y hoat dong van gian no kiéu hop
1.5.2 Van gian nd kiéu co 6ng cam nhan nhiét
- Cdu tao

Bd phan cam nhan nhi¢t do cua van gidn no dugc dat & bén ngoai ctua cua ra
gian lanh. O dinh cta mang dan t6i dng cam nhan nhiét, c6 chira moi chat va
ap suat ctia moi chét thay ddi tuy theo nhiét d6 bén ngoai ciia gian lanh. Ap
suat moi chat & bén ngoai cta gian lanh tac dong vao day mang. Su cin bang
giita lyc day mang 1én (ap sudt moi chit & bén ngoai cua gian lanh + 10 x0) va
ap suat moi chat cua dng cam nhéan nhiét 1am dich chuyén van kim do d6 diéu
chinh dugc dong mdi chat.

Buong can bang

Ong cadm
nhan nhiét

:

Hinh 2.14.Céu tao van gian nd kiéu éng cam nhan nhiét
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- Nguyén 1y hoat dong
Hoat dong tuong tu nhu van gian né dang hdp.

neng Ong mao dan

Gian lanh
Hinh 2.15.S0 d6 nguyén 1y hoat dong van giin nd kiéu ong cam nhan nhiét.
1.6. Gian lanh
- Nhiém vu

Gian lanh 1am bay hoi méi chat ¢ dang suong sau khi qua van gidn nd. Moi
chét trong gian lanh c6 nhiét do va ap suat thap, né lam lanh khong khi &
xung quanh gian lanh.

- Cau tao

" Canh 1am lanh

Hinh 2.16. C4u tao gian lanh
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Gian lanh gém c6 mét thung chira, cic dudng 6ng va canh lam lanh. Cac
duong dng xuyén qua cac canh 1am lanh va hinh thanh cac rinh nho dé truyén
nhiét duoc tdt.

- Nguyén ly hoat dong

Mot motor quat thoi khéng khi vao gian lanh. Mbi chat 14y nhiét tir khong khi
dé bay hoi va néng 16n rdi chuyén thanh khi. Khéng khi qua gian lanh bj lam
lanh, hoi 4m trong khong khi dong lai va dinh vao cac canh cta gian lanh. Hoi
am tao thanh cac giot nudc nho xudng va duoc chira & trong khay sé duoc xa
ra khoi xe thong qua dng xa.

2. Céc b phan hé thong swdi Am.

H¢ thong suéi am bao gom cac chi tiét sau day:

Van nuéc

Hinh 2.17. Cac by phan cua h¢ théng sudi 4m

1. Van nucce

2. Két suoi (B6 phdn trao déi nhiét)

3. Quat gian lanh (mo to, quat)

2.1. Van nuoc

Van tiét luu dugc lap trong mach nudc 1am mat cia dong co va duoc dung dé
diéu khién luong nude lam mat dong co t6i két sudi (bd phan trao d6i nhiét).
Nguoi 1ai diéu khién d6 md ciia van nude bang cach dich chuyén nam chon
nhiét do trén bang diéu khién.
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Mot s6 mau xe gan day khong c6 van nudce. O cac xe nay nude lam mat chay
lién tuc va 6n dinh qua két suoi.

2.2. Két suoi

\ o
Ong/canh tan nhiét

Hinh 2.19. Céu tao két sudi

Nudc 1am mat dong co (khoang 80°C) chay vao két sudi va khong khi khi qua
két sudi nhan nhiét tir nude lam mat nay. Két sudi gom cé cac duong ong,
canh tan nhiét va vo. Viée ché tao cac duong 6ng det s€ cai thién duoc viéc
dan nhiét va truyén nhiét.

2.3. Phan loai sudi 4am

O mdt sd kiéu xe hiéu suit nhiét cua dong co dugc cai thi¢n va do d6 nhiét
cung cap cho bo suéi 4m tir nude 1am mat dong co khong du. Vi ly do nay
can thiét phai cung cap nhiét cho nudc dong co bang cac phuong phap khéc
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dé sur dung cho bd sudi Am.

Cdc phirong phdp cung cdp nhiét:

Céc phuong phap cung cip nhiét nudc 1am mat dong co nhu sau:
2.3.1.Hé thong swéi PTC (hé s6 nhiét dwong)

Gan b suo1 am PTC trong két suoi dé [am noéng nude lam mat dong co.

May phat

Cam bién nhiét Khoa
d6 bén ngoai dién
o b
Cam bién nhiét
do nuwéc % ?
ECU dt}ng co |
(B0 khuyéch dai PTG} =

Cong tac ‘ “:

MAX HOT

Cam bién =\ e
vi tri Két sudi /
truc khuyu B6 swéi &m PTC

Hinh 2.20. So d0 nguyén 1y hé thong sudi PTC

2.3.2. B sudi am bcing dién

B6 swéi Am béng dién

4

Hinh 2.21. So d6 nguyén 1y hé thdng sudi bang dién
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Khoa dién 7
_,,<b_e — Cam bién nhiét 46 nuoc
ECU déng co = n
‘—F@LI— 1 Cam bién nhiét d6 khi nap
- = »—W—'—J Céng téc MAX HOT
i g et .
@ Céng tac den pha
= Céc role,
bosudianm | | cac bugi sy
May = — =2 Keétsudi
phat //’
- &
Bong co / *
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2.3.3.B¢ sudi logi dot nong bén trong
D6t nhién liéu trong budng dét va cho nudc 1am mat dong co chay xung

quanh budng dbt dé nhan nhiét va néng lén.

‘ ) ’J
Bé loc nhién liéu ‘
=)

Ong hoi 'm
nhién ligu l Bom Binh nhién liéu
r' || nhién ligu

Bom cao

Ong phan phéi

dot

<
%1
— Buong

bong co

Ong xa

Khi x
ngp ==

T 3

s @ G
<= Nhién liéu ::: Nudc lam méat dong co

Hinh 2.22. So d6 nguyén 1y hé thong sudi kiéu dét nong bén trong
2.3.4. B0 suoi am loai khép chat 1ong

Quay khdp chat 16ng bang dong co dé lam néng nude lam mat dong co.

Tin hiéu li hop tir - Bo sudiam
i [T 2
] L Két sudi
boéng co [
f
Céng tic
b6 suwdi
Tin hieu li hop ) BU khong tai
tw §|eu hga ——1B6 khuyécfr ECU Bom cao
khéng khi dai sudi Ao od ap
Khoa dién ———am

Al

Hinh 2.23. So d6 nguyén 1y hé thong sudi kiéu d6t nong bén trong
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3. Loc va lam sach khong khi
3.1 B0 loc khong khi
- Nhiém vu:

Mot bo loc duoce dit & cira hit cua diéu hoa khong khi dé 1am sach khong khi
dua vao trong xe.

Hinh 2.24. Vi tri b loc khong khi

- Thay thé:

Khi b loc khong khi bi tac do ban s& rat kho dua khong khi vao trong xe,
diéu nay 1am cho hiéu sut cia diéu hoa kém. Pé ngin ngira diéu ndy xay ra
can phai kiém tra va thay thé bo loc khong khi mot cach dinh ky. Chu ky dé
kiém tra va thay thé bo loc khong khi khac nhau tuy theo kiéu xe va diéu kién
lam viéc va do d6 phai tham khao lich bao duong xe.

- Phan loai b6 loc khong khi:

C6 hai loai bo loc khong khi: Mot loai chi loc bui va loai kia con c6 tac dung
khir muii bang than hoat tinh.

Bo loc khong khi dugc lap didt ¢ phan 16n cac xe ngdy nay va b loc co thé
duogc thay thé mot cach dé dang.

3.2 B§ lam sach khong khi

- Nhiém vu

Bo lam sach khong khi 1a mot thiét bi dung dé loai bo khoi thube 14, byi,.v.v.
dé lam sach khong khi trong xe.

- Cau tao:
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B6 1am sach khong khi gém c6 mot quat gian lanh, motor quat gian lanh, cam
bién khoi, bd khuyéch dai, dién tré va bau loc ¢6 cac bon hoat tinh.

Cam bién khoi thud
B@ khuyéch dai am bien Ol thuocC

|
Dién tré Quat

Hinh 2.25.C4u tao bd lam sach khong khi
- Nguyén 1y hoat dong:
B6 loc khong khi ding mot motor quat dé 1ay khong khi & trong xe va lam
sach khong khi df‘mg tho1 khir mui nho than hoat tinh trong bd loc. Ngoai ra,
mot s6 xe c6 trang bi cam bién khoi dé xac dinh khoi thudc va ty dong khai
dong khi motor quat gian lanh & vi tri “HI”
4. Phiéu giao viéc

5. Céu hoi on tap
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BAI 3: PIEU KHIEN HE THONG PIEU HOA KHONG KHIi

Thoi gian: 5gio (LT: 3 gio; Thuc hanh: 1gio ; Kiém tra:1 gio)

Muc tiéu: Hoc xong bai nay nguoi hoc ¢6 kha nang:

- Trinh bay duoc chirc ning cua cac nit trén bang didu khién

- Giai thich dugc cac phuong phéap diéu khién canh diéu tiét dan khi vao, khi ra,
canh diéu khién nhiét do .

- Giai thich dugc nguyén ly hoat dong cua diéu khién quat gian lanh, quat gian
nong.

- Giai thich dugc qua trinh diéu khién may nén.

- Nhan biét duoc sy dong, ngit may nén trén xe.

- Rén luyén tinh ky luat, can than, an toan lao dong va vé sinh cdng nghiép
Noi dung:

1. Bang diéu khién

1.1. Bang diéu khién kiéu nut gat

C6 14t nhiéu bd chon (nim, cén) diéu chinh trén bang diéu khién cta diéu hoa
khong khi. Nhitng bd chon nay dugc phan loai nhu sau: BO chon dong khi
vao, bd chon nhiét do, bo chon luéng khong khi va b chon tbe do quat gian
lanh. Hinh dang cta cac nam chon nay khac nhau tuy theo kiéu xe va cap noi
that, nhung cac chirc ning thi gibng nhau.

NUm chon IuE‘)ng khi Nam chon dong khi vao
|
M |
(==" —{))
[ =S A S W @J
gooooooooOOODODOOOOOOOOOON ROFF « o = HI
[ 4 I{—l‘l—‘ J C U ) o —
(=0 GE))
| ) b
NuUm chon Num chon toc  Cdng tac diéu hoa
nhiét do dé quat

Hinh 3.1. Bang diéu khién kiéu nut gat

1.2. Bang diéu khién kiéu nut xoay
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NUm chon dong khi vao NUm chon Iuéng khi
I
['75 SH | ~A

L

| éJ

—T Y HI
e | 0N\ 0
AIC ECON I r Lo
| | ‘

Cong téc diéu hoa Num chon Num chon to
nhiét do dé quat

Hinh 3.2. Bang diéu khién kiéu niit xoay

2. Piéu khién dong khi

Viéc diéu khién dong khong khi vao xe, nhiét do khong khi va khong khi ra
c6 thé dugc thuc hién bang viéc diéu chinh cic bd chon (nim hoic can chon)
trén bang dicu khién. Canh dan lay khi vao diéu chinh luong khong khi vao
trong xe, canh tron khi lam nhiém vu diéu khién nhiét do khong khi trong xe,
canh din luong khi ra diéu khién lugng khong khi ra. Cac canh diéu khién nay
duogc diéu khién bang cap dan hodc bang md to.

Cénh’dén khi vao

s G'?” lanh B4 13m tan suong

U U u
l/'Cénh chon ludng khi
. B

(méte, quat)

{[ /

2-' I'\\ Chép thong

Chép théng gié bér)/’/ Kt gi6 bén
‘ /) e Khi hwéng xudng san
Canh trén khi Chép théng gid trung tam

Hinh 3.3. Diéu khién dong khi
2.1. Piéu khién din khi vao

Num chon khéng khi vao thyc hién viéc diéu tiét lwong khong khi vao trong
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xe bang cach hodc 1a tudn hoan khong khi hodc 1a 1y khong khi tir bén ngoai
vao trong xe. Trong sir dung théng thudng, ngudi ta lwa chon viée 1ay khong
khi tir ngoai xe va c¢6 quan tdm dén viéc tudn hoan khong khi trong xe. Khi
lira chon 14y khong khi tir ngoai xe thi canh dan khi vao s& mé cira hut khong
khi bén ngoai va déng ctra tuan hoan khong khi bén trong. Khi khong khi bén
ngoai ban thi c6 thé diéu chinh sang ché do tuan hoan khong khi bén trong.

- Ché d¢ tuan hoan

6 neoi Civa didu
. GHan swii DEFU - chinh dong khi
| ’ Lt
p_= ==
A J o
khiénkhdéng Gianlanh FOOT

khi vao Cira tron khi FACE
L& khi St dyng khi gié ngoai bi ban khi chay xe trong
vao |G 9 REC dwirng him, ket xe, ciing dwge dimg dé Lam lanh

nhanh.

Hinh 3.4. Ché d6 tuan hoan

- Ché do gi6 ngoai

3id ngoai
Gian swiri

Gio =
trong =)

.
Cia didu
khiénkhéng Gian lanh FOOT
khi vao Civa trén khi FACE

Lo khil &2\, FRS Hut khi tir ngoai xe.

Hinh 3.5. Ché d6 gi6 ngoai
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2.2. Piéu khién nhiét do

Chtrc ning diéu khién nhiét d6 bang cach thay d6i luong khong khi lanh di
qua gian lanh tron véi khong khi 4m di qua két suoi nho thay d6i do mo cua
canh tron khong khi.

2.3. Piéu khién dong khong khi ra

Viéc diéu chinh cac canh (ctra gio) diéu tiét dong khong khi ra. C6 5 ché do
dong khoéng khi ra.

- FACE : Thoi 1én vao ntra trén ctia co thé.

- BI-LE VEL: Théi vio phan than trén cia co thé va xuéng chan
- FOOT: Thoi vao chan

- DEF: Lam tan suong ¢ kinh trudce

- FOOT-DEF: Thoi vao chan va lam tan suwong & kinh trudc

3. Cac kiéu dan dong canh diéu tiét

3.1. Loai diéu khién bang day cap

Loai nay c6 cau tao sao cho sy dich chuyén cia nim di€u chinh s€ tac dong
truc ti€p té1 cac canh di€u ti€t. Loai nay c6 cau tao don gian nhung viéc lua
chon ché dg s€ tréd nén kho khan khi d§ ma sat cua cap 1on.

Hinh 3.6. Loai diéu khién bang day céap

3.2. Loai dan dong bang motor
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Mb to canh didu khign ="

Hinh 3.6. Loai diéu khién bang motor

O loai nay do motor diéu khién d6 m¢& cua canh diéu tiét nén viéc lua chon
chinh xac nhung cdu tao phuc tap. Tuy nhién loai ndy giam dugc luc diéu
khién va lam cho viéc diéu khién d& dang hon.
4. Cac khau diéu khién chinh cua hé théng diéu hoa khong khi

4.1. Diéu khién nhiét do
4.1.1. Kiéu hoa tron khéng khi
- Piéu khién nhiér dé thap(ché dg lanh)

Cum quat gié —«Cum lam lf;I.I’I.h—I-JI-d—CIJIn su'ﬁ’i—hll-t—

{310 ngoai I I
| |
(ﬂ |  Gian swéi |
M\ i
N T ——
Gia trungi ) \) P
|: =) =) Eﬁldl Mhml W;rml
N\ .
Déng co quat Van hoa trén khi
Gian lanh '
\

Hinh 3.7. Diéu khién nhiét d6 thap

- Piéu khién nhiét dé trung binh
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Cum quat gio —+l«Cum lam lanh+l+—Cum swéi—wl—
{710 ngoai

| |
| |
| |

‘|] | Gian suéi |
! \ [

o %/l >

|J_I:|j =) Cold S| Wt

A
i I
Ding co quat Van hoa tron Ichi

(Gian lanh
Hinh 3.8. Diéu khién nhiét d¢ trung binh

- Pieu khién nhiér do cao
Cum gquat gio —l+Cum lam lanh++—Cum swdi—l—

Gid ngoai

S B

(w B~

Ding co quat Van hoa tron lchi
Gian lanh '

| |
| |
| |

| Gian swdl |
[l 1 | o

mp
mp

| EEI'HI Immi Imml

Hinh 3.9. Piéu khién nhiét dd cao

4.1.2. Kiéu diéu khién ON/OFF may nén (d6ng, ngat may nén)

a. Kiéu Thermistor — cam bién nhiér dé
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'
; Céam bién
1 E gian lanh
. 1. Vi .--.! -------- : (thermistor)
Gia tri 1 :
dién vy 0 25
(k) Nhigt d ('C) —m ,
Diic tuyén nhist Van tiét luu
dién o

Hinh 3.10. Kiéu cam bién nhiét do

Cum su6i va cum lam lanh doc 1ap véi nhau. Loai Thermistorduoc st dung
khi hon hop khi thay doi.

Thermistor dugc 1am tir chat ban dan dic trung boi sy thay doi dién tro theo
nhiét d. Khi nhiét do tang thi dién tré giam va nguoc lai.

Lanh cao gy
i,
( . - C'éng thc may
l Hi Lanh thap

. OFF B{ khuyéch dai A/c K018
[Piéu khién luu luong] Miach cém ng abitt 40
& : ON \
G Piéu khifn =3 Neién
E luu legng # - l]
: Low —= High
'Low T i Thermistor L
—’ P I e : TTRt den
( Ciami | | : Li hop tir
dign trir 0 25
Nhigt do (k) Nhigt db (') —m
gian lanh Bic tuyén nhigt
) dign i

Hinh 3.11. Bic tinh cam bién nhiét do

b. Kiéu Thermostat- cdng tic nhiét
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Thermostat 1a mot dau cam ¢ng nhiét, mang, vi cong tic, bén trong dau cam
ng nhiét chira ddy moi chat. Bau cam wng nhiét dat tai 16i ra caa gian lanh.
Khi nhiét 6 bay hoi thap thi 4p suat cua méi chat trong bau cam ¢ng giam

- Nhiét dg bay hoi thap( tiép diém OFF)

Piéu chinh cam

Tk (
B§ ly hop tir . High
ngat =
Li hgp tir %
747 Péu cim
umg nhiét &
Van tiét luu s TG may nén (
E=s IMhiét d
gian lanh
Hinh 3.12. Nhiét do bay hoi thap
- Nhiét @6 bay hoi cao( tiép diém ON)
- 1 Piéu chinh cam
1= (
Bg 1y hop tir — High
dong
747 Péu cam
umg nhiét ki
Van tiét luu s T may nén (
B IMhiét do
gian lanh

Hinh 3.13. Nhiét d¢ bay hoi cao

4.2. Biéu khién tdc @6 quat gian lanh
4.2.1. Loai diéu khién bang dién tro
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- Kiéu 3 téc do

Role nhiét d5
oo

Ping cor g !__i
uat gio N~ o
) Con : ;;'1.!_1_“ [ 1.@-, i
z g NG -_';:f_:_'a‘ \
0 Hi tac may =
| e g
O Lo ‘
3 OFF —Nguén
Dién trof Céng tac quat —
dat_ ), 777 717 - m—
’ ’ Torr| 1o | Ive| MR |
Hinh 3.14. Kiéu 3 téc do
- Kiéu 4 toc do
Rote bd suwdi 4m
camile’
i H—o—o+
Mator
quat R
-y HI
Pién tr&
quat —4 3 j
9 z I
L LO
[ 1|OFF
Num chon

Hinh 3.15. Kiéu 4 tdc do
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4.2.2. Kiéu diéu khién bang Transistor

BLOWER RELAY * CODITION: IG ON, FATCON ——
BATTERY Measure voltage
G2 —(.OCOQ)— k—
(i) BLOWER J
\ “ MOTOR
| CE- |
POWER TR (@)
=3=-""7 19 BLOWER | yoLTAGE(V
HIGH SPEED % ¥4 xl\l R SPEED V)
BLOWERRELAY |./| [\ 1/B | |2 1 40+ 0.5
“-r---- 1T E 2 5.6 + 0.5
E m
T L 3 73£05
= F 4 9.0 + 0.5
5 10.5+ 0.5
6 B+

Hinh 3.16. Kiéu diéu khién bang Transistor
4.3. Piéu khién toc do quat gian nong
- Nhiém vu
Quat dién lam mat gian nong khi diéu hoa hoat dong dé ting kha ning lam
lanh.
- Nguyén 1y hoat dong

O cac xe lam mat két nuée bé‘mg quat dién, su két hop hai quat cho két nude
va gian noéng diéu khién kha ning 1am lanh & ba cap (dimng, téc do thap, toc do
cao). Khi diéu hoa khong khi hoat dong, viéc két ndi cac cong tac cua hai quat
ndi tiép (tbc do thap) hodc song song (tbc do cao) tuy thude vao ap sudt cua
moi chit va nhiét 36 nude 1am mat.

- Kiéu diéu khién bang cong tac ap sudt

41



Engine main relay

ECC-IG
AII\/Ils . |;;1 ey
g. Switc .. . J{
41t
L cDs RAD
= fan fan
Condenser
fan relay
No.2 @
< Condenser <
) fan motor Radiator
r/ % fan relay X %}
FL T No. 1 |
AM1 v
FL
ALT
¢ o .
. To magnetic '\"r‘;‘i's“'gw
T | i:'ﬂ I clutch relay @ press. =1
1 BATT |
Condenser Water
fan relay temp.
L No. 3 SW.
Hinh 3.17. Kiéu diéu khién bang cong tic ap suat
A/C Mag. |Coolant |Refrigerant | .
Switch |Clutch [Temp. ( C)|Pressure
p-(C) kg/em Speed
N below 83 Stop
ONoOr | orp
OFF above 90 |below 12.5| HI
ON ON below 83 LO
below 83 [above 15.5
ON | ON below 12.5| HI
above 90
above 15.5

- Kiéu diéu khién bang ECU déng co
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20 * T 1 30 [BAT+
18 |J1 |J1 15 [IGN1]
Efe
c201 2045 30A
T .
F2 -E ----- ﬂl -¥ _-— ﬂl - ===
104 ] I ] 1 COOLING ' 1COOLING
Z71--A 273 --\ ! FanLow 2Z7--A iFan
] I to.l.... L. RELAY . i RELAY
85[ ~ 87 [IGNITION 85 87
3 RELAY
c201 N ——
P Lcios] 1A Weion
&, o 2 26104
58 C106 5,
[rB C1os
b sb
PBr
cro2n 106 qe018 [t
c106V |L
COOLING FAN
CONTROL 24108
RELAY v \'J
|ar
aw
qaxcns
Gr L
rememeeees o
! 4 |
I ECM I
g | (MR-140/HV-240) |, : 2
: T ! [ 7 COOLING
o e i o e b o ) (M) | FaN
K@ MK iK2(812) |\ | Tl
(B10) “IF
Sb Y GW
B B
"3*Ter *1"Ter A/C Switch
ACP ECT Signal
Sensor Sensor
a1 48107 de101 G102, 3 [ag]

Hinh 3.18. Kiéu diéu khién bang ECU dong co

4.4. Piéu khién bl toc d6 khdng tai
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4.4.1. BU bang dién

Lwong khi nap ting

+8 Luyng xing phun ting

@ Cong tac A/C Téc dé ding co tin
Van diéu khién tic dé khing tai (ISC
1 Tang toc do
i khing tai
— .

Vi

Budm ga

Hinh 3.19. Qua trinh bu bang dién

O trang thai khong tai nhu khi xe di cham hodc dimg han, cong suét ra cia
dong co rat nho. O trang thai nay, viéc dan dong may nén s€ lam qua tai dong
co lam néng dong co hoic chét may. Do d6, mot thiét bi bu khong tai duoc
lap dit dé lam cho ché d6 khong tai hoi cao hon mot chat khi chay diéu hoa.

- Nguyén Iy hoat dong

ECU dong co nhan tin hi¢u bat cong tic A/C s& m& van diéu khién toc do
khong tai mot it dé ting lwong khong khi nap. Pé lam cho téc do quay cia
dong co phu hop véi ché d6 khong tai c6 diéu hoa.

4.4.2. Bl bang co

Puoc st dung trén dong co Diesel thong thudng va dong co xang ché hoa khi
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Céng tic A/C ON |

Ap suéit chéin khing

) T'I'B
Cong tac

Alc | p

Van dién % ]_I{]u quyén
tir Bom cao ap

dh Cin diy
P, hwim ga
Bi khéi déng

-

Hinh 3.20. Nguyén 1y bu bang co khi

4.5. Piéu khién tan bang
- Nhiém vu

Khi gian lanh bi phu bang, thi khong khi khong thé qua cac canh cua gian
lanh. & trang thai nay, thi kha ning trao d6i nhiét giam xuéng lam cho kha
nang lam lanh bi giam. Theo tinh chat caa méi chat thi nhiét d6 méi chat
khéng thé thip hon 00C khi 4p suét Ién hon 0,18 MPa (2 kgf/cm?). Bo diéu
chinh &p suat gian lanh duy tri &p suét trong gian lanh 16n hon 0.18 MPa (2
kgf/cm?®) dé ngan khong cho gian lanh bj phi bing.

- CAu tao

Bo diéu chinh &p suat gian lanh 12 mot van diéu tiét ap suat duogc lap gitta gian
lanh va may nén va gom c6 cac mang xép biang kim loai va piston.

- Nguyén ly hoat dong.

Khi nhiét d6 giam xuéng, do lanh giam di, ap suat bay hoi (Pe) ctia moi chat
trong gian lanh giam xudng. ¢ thoi diém nay, ap suit bay hoi (Pe) caa moi
chat trong bo diéu chinh ap suat bay hoi nho hon ap luc caa 1o xo (Ps) trong
mang xép. Két qua 13, pittdng bi ép tro lai sang bén phai, van chuyén dong
theo huéng dong dé giam lugng mai chat tuan hoan va do d6 kha ning lam
lanh giam xuéng theo do lanh.
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Khi nhiét do tang 1én, do lanh ting 1én, 4p sudt bay hoi (Pe) cia mdi chat
trong gian lanh ting 1én. & thoi diém ndy, 4p suat bay hoi (Pe) cua mdi chat
trong bo diéu chinh &p suat bay hoi 16n hon ap lyc caa 10 xo (PSs) trong mang
xép. Két qua 1a Piston chuyén dong sang bén trai van mé va luong mdi chét
trong gian lanh dugc hat vao may nén tang 1én.

[}
T -
T LV -
A mang xép
Hinh 3.21. So d6 nguyén 1y van EPR

Bo diéu chinh &p suat gian lanh duy tri &p suat trong gian lanh 16n hon 0.18
MPa
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(2 kgflcm?) dé ngdn khong cho gian lanh bi pha bing.

4.6. Biéu khién may nén.
4.6.1 Tin hiéu ra diéu khién may nén

i3 ié Kiéu C
Kieu A May nén Kiéu B e Iay nén
Ré khuéch b Bi khuéch B khuéch
dai A/C uu daiAfC dai A/C - uﬁ
t MMay nén

ECU ECU
ding co ding co

Hinh 3.22. Cac kiéu tin hiéu ra diéu khién may nén

4.6.2. Bicu khién A/C va ECON

- Chitc nang

Hé thdng nay thay d6i thoi diém tit may nén theo nhiét do cta gian lanh va
diéu khién hé sb hoat dong cua may nén. Néu hé sd hoat dong ctia may nén
thap hon, thi tinh kinh té nhién liéu duoc cai thién.

—
Céng tac A/IC Role
g g o\ li hop
AIC Q j
[—o/ o
ECHO

=5

AIC ECU

Il

Hinh 3.23. Piéu khién may nén hai ché do

- Nguyén ly hoat dong
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Khi bat cong tic A/C, hé théng nay sé diéu khién sao cho néu nhiét do duoc
phat hién bi dién tré nhiét thip hon khoang 3°C, thi may nén bi ngét va khi
nhiét dd cao hon 4°C, thi may nén dugc bat. Pay 1a qua trinh 1am lanh dugc
thuc hién trong mot dai ma & d6 gian lanh khong bi phu bang. Khi bat cong
tac ECON, hé thong nay sé& diéu khién sao cho khi nhiét 46 dugc xac dinh boi
dién tro nhiét thép hon IOOC, thi may nén bi ngét va khi nhiét d6 nay cao hon
11°C, thi may nén duoc bat 1én. Vi Iy do nay viéc lam lanh tré nén yéu di
nhung hé s hoat déng cia may nén giam xudng.

pé thay ddi hé sd hoat dong cia may nén, mat s6 hé théng st dung may nén
loai dia lac dé thay d6i mot cach lién tuc.

4.6.3. Biéu khién ngat may nén bao vé dai dan dong khi ket.

- Churc nang
Tin hiéu téc
dd dong co |
Role
Céng tic A/ v :\ 't'af“?’p j
o—t—o—o T
o T

A/C ECU = H:g: _::

TCém bién

may néen

Hinh 3.24. Piéu khién may nén bao vé dai din dong

Khi bom tro lyc 14i, may phat dién va cac thiét bi khac dugc dan dong cing
vO1 may nén béng dai dan dong, néu may nén bi khoa va dai bi dut, thi cac
thiét bj khac ciing khong 1am viéc. Pay 1a mot hé thong bao vé dai dan dong
khoi bi dut bang cach ngét ly hop tir khi may nén bi khoa dong thoi hé théng
cling lam cho dén chi bao cong tic diéu hoa nhap nhay dé thong bao cho
ngudi i biét su cd.

- Cdu tao

Bat ky khi nao khi may nén lam vi¢c tin hi¢u duogc tao ra trong cuon day ctua
cam bién toc d§. ECU phat hién sy quay ciia mdy nén bang céach tinh toan toc
do cua tin hiéu.
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- Nguyén ly hoat dong

Hé théng nay s€ so sanh tde do cua dong co voi tde do cua may nén. Néu su
chénh 1éch toc do vuot qué gidi han cho phép, ECU s€ tinh toan va diéu chinh
dé khod may nén dé ngit ly hop tir. Pong thoi ECU ciing lam cho dén cong
tac diéu hoa nhp nhay dé bao cho ngudi 1ai biét vé hu hong nay.

4.6.4. Diéu khién ngit may nén khi ting tdc

+B

(Téc a5 déng co )——> Role ly

hop tir
Ap swit chéin Khing i B OFF :
trén dwong ong nap P Cam nhin

trong qui During
(D6 mé bwom ga )——» E’::rﬂlmtg aroserbon D_@
C Téc d6 xe )—F

ECU dong e

May nén

Ei khuyéch
dai A/C

Hinh 3.24. Diéu khién ngat may nén khi ting toc

4.6.5. Diéu khién ngdt mady nén khi dp sudt khéng binh thuong
- Nhiém vu cong tdc dp sudt

Cong tic ap suat duoc lap & phia ap suét cao cua chu trinh 1am lanh. Khi céng
tac phat hién ap suat khong binh thuong trong chu trinh 1am lanh né s& dung
may nén dé ngin khong gy ra hong hoc do sy gidn no do d6 bao vé duoc cac
b0 phan trong chu trinh lam lanh.

- Phdt hién dp sudt thap khéng binh thuong

Cho may nén lam viéc khi moi chét trong chu trinh lam lanh thiéu hodc khi
khong c6 mdi chat trong chu trinh 1am lanh do 10 ri hodc do nguyén nhan
khac s& 1am cho viéc boi tron kém c6 thé gy ra sy ket may nén. Khi ap suét
mdi chat thap hon binh thudng (nhé hon 0,2 MPa (2kgf/cm?)), thi cong tic ap
suit phai ngit dé ngat ly hop tur.

- Phdt hién dp sudt cao khéng binh thuwong

Ap suit méi chét trong chu trinh lam lanh c6 thé cao khong binh thuong khi

49



gian néng khong dugc 1am mat du hodc khi luong méi chat dugc nap qua
nhiéu. Piéu nay c6 thé 1am hong cac cum chi tiét ctia chu trinh lam lanh. Khi
ap suat moi chat cao khong binh thuong (cao hon 3,1 MPa (31,7kgf/cm?)), thi
cong tic ap sudt phai tat dé ngat ly hop tu.

Vj tri 1ap clia cong tac ap suét

Van gian Dn% i
Binh chira IJ;L|

Gian nong

R

Hinh 3.25. Vi tri van &p suét

Role sedi Role ly hop tir
= |
_@_I'? Ly hop tir
Citig tic [j %l
may .

Céng tac -
T quat gio C'dng tic ap sudt
T ap suét ke ;
i (ap P) B lhayéch dai AIC

Ciing tic ap suit kép
{OFF khi ap suat moi chat 0.2 MPa hoic thap hon, hay
3.1 MPa hoac hon)

Ap suditlanh chit

Hinh 3.26. Nguyén 1y hoat dong van ap suét

4.6.6. Piéu khién ngdat may nén khi nhiés dg meéc qué cao
Khi nhiét ¢ nudc xap xi 100 do C, thi ngat may nén dé giam tai cho dong co

4.6.7. Diéu khién bu khong tai
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- Chirc nang
+B

AIC

Van diéu khién

ECUA/C tdc d6 khong tai
(ISCV)

4

 —
— L
ECU

dong co' /

Budm ga

Y

Hinh 3.27. Diéu khién bu khong tai
O trang thai khong tai nhu khi xe di cham hodc dimg han, cong suét ra cia
dong co rat nho. O trang thai ndy, viéc din dong may nén s& lam qua tai dong
co lam néng dong co hoic chét may. Do d6, mot thiét bi bu khong tai duoc
lap dat dé 1am cho ché d6 khong tai hoi cao hon mét chit khi chay diéu hoa,
hodc khi téc d6 dong co thip hon muc binh thudng thi ngit may nén dé bao
vé dong co khong bi chét may.
- Nguyén Iy hoat dong
ECU dong co nhan tin hiéu bat céng tic A/C s& mé van diéu khién téc do
khong tai mot it dé tang luong khong khi nap. Bé lam cho téc d6 quay cua
dong co phu hop véi ché @6 khdng tai co diéu

5. Phiéu giao viéc

6. Cau hoi
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BAI 4: BAO DUONG VA SUA CHUA HE THONG PIEU HOA
Thoi gian: 40gio (LT: 5 gio; Thuc hanh: 30gio ; Kiém tra:5 gio)
Muc tiéu: Hoc xong bai nay nguoi hoc ¢6 kha nang
- Trinh bay duoc quy trinh kiém tra hé théng diéu hoa
- Trinh bay duoc quy trinh xa ga bang déng ho ap suat
- Trinh bay duoc hit chan khdng va kiém tra d6 kin caa hé thong
- Rén luyén tinh ky luat, can than, an toan lao dong va vé sinh cong nghiép
Noi dung:
1. Kiém tra hé thong diéu hoa
1.1. Nhitng cha y khi lam viéc véi hé théng diéu hoa
Khi sir dung méi chat (ga diéu hoa) can tudn theo cdc chii y sau
- Khong dugc xir Iy moi chét trong phong kin hodc gan lira.
- Luén ludn deo kinh bao vé mét
- Can than khong dé moi chét dinh vao mat hoic da.
Néu méi chat dinh vao mdt hodc da thi:
- Khong duoc cha sat.
- Rira khu vuec bi thuong bang nudce lanh.

- B61 m& vazolin sach 1€n da, dén ngay bac si, bénh vién dé c6 dugc su cham
soc chira tr1 can thiét.

- Khong duoc tu ¢d ging chira tri.

Khi thay thé cdc chi tiét trén dwong dan méi chat.

- Thu hdi ga diéu hoa vao thiét bj thu hoi ga dé dung lai.

- NGt ngay cac chi tiét vira thao dé ngin khong cho bui, hoi am chui vao.

- Khong duoc dé gian néng mai hoac binh chta/Bo siy khd.v.v. nam xung
quanh ma khong dugc nat kin.

- Xa khi Nitrogen ra khoi van nap truéc khi thdo nut ra khoi may nén
ma&i.Néu khong xa khi Nitrogen trugc thi dau may nén s& phun ra cing véi
khi Nitrogen khi thao nut.
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- Khéng diing mé han dé udn cong hoic kéo dai cac duong ng.
1.2. Kiém tra bang quan sat
- Kiém tra xem dai din dong co bi 1ong khong?
Néu dai dan dong qua 16ng né s& truot va gay ra mon.
- Luong khi th6i khong du
Kiém tra bui ban tic nghén trong bo loc khong khi.
- Nghe thay tiéng 6n gan may nén khi
Kiém tra bu 16ng bat nén khi va cac bu 16ng bat gia dd.
- Nghe tiéng on bén trong may nén

Tiéng 6n c6 thé do cac chi tiét bén trong bi hong.

Hinh 4.1. Kiém tra bang qua sat

- Cénh tan nhiét cia gian nong bi bui ban

Néu céac canh tan nhiét cua gian nong bi bui ban, thi &p suat cia gian ndéng sé
gidm manh. Can phai lam sach tat ca cac bui ban & gian nong.

Céc vét dau ¢ cho ndi cua hé thong 1am lanh hoac cac diém noi

Vét dau ¢ cho ndi hoac diém ndi cho thay moi chat dang 1o ri tir vi tri do. Néu
tim thay vét dau nhu vay thi phai xiét lai hodc phai thay thé néu can thiét dé
ngan chan sy ro ri moéi chat.

- Nghe thay tiéng 6n gan quat gian lanh

53



Quay motor quat gian lanh téi cac vi tri LO, MED va HI. Néu c6 tiéng on
khong binh thuong hodc su quay cuia motor khong binh thudng, thi phai thay
thé motor quat gian lanh. Cac vt thé la kep trong quat gian lanh ciing ¢ thé
tao ra tiéng On va viéc lap rap motor ciing c6 thé 1am cho motor quay khong
dung do d6 tit ca cac nguyén nhan nady can phai kiém tra day du trudc khi
thay thé motor quat gian lanh.
- Kiém tra lwong méi chat qua kinh quan sat
Néu nhin thay lugng 16n bot khi qua kinh quan sat, thi c6 nghia 1a lugng moi
chat khong du do d6 phai bd sung mdi chat cho dit mic can thiét. Trong
truong hop ndy ciing can phai kiém tra vét dau nhu duoc trinh bay & trén dé
dam bao rang khong co su ro ri moi chat. Néu khong nhin thay cac bot khi
qua | & quan sat ngay ca khi gian néng duoc lam mat bang cach doi nudc lén
no, thi c6 nghia 13 gian néng c6 qua nhiéu moi chat do d6 can phai thao bét
moi chat chi con mot luong can thiét.
Khi hé thong str dung gian nong loai lam mét phy, moi chét c¢6 thé khong du
ngay ca khi khong nhin thay bot khi.
1.3. Kiém tra &p suat

1.3.1. Tam quan trong cia si kiém tra dp sudt
Viéc kiém tra ap suat moi chat trong khi diéu hoa lam viéc cho phép ban ¢6
thé gia dinh nhimg khu virc c6 van dé. Do d6 diéu quan trong 1 phai xac dinh
duoc gia tri phu hop va dé chan doan su cé.
biéu kién kiém tra:

- Nhiét d6 nudc lam mat dong co: Sau khi dugc ham nong

- Num chon ludng khdng khi: "FACE"

- Cuamo

- Khi vao: recirculation

- Tbc do dong co 1,500 vong/phut

- Nhiét d6 khong khi vao: 25-35°C

- Quat dan lanh: cyc dai

- Nhiét d6 cai dat: thap nhat.
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1.3.2. Tim sur ¢6 bang cdch sir dung dong hé do dp sudt

Khi thuc hién chuin doan bang cach st dung déng hd do phai dam bao céac
diéu kién sau day.

- Hé thong 1am viéc binh thudng

Néu hé théng lam viéc binh thuong, thi gia tri 4p suat dong hd duoc chi ra nh-
u sau:

- Phia ap suat thip : Tu 0,15 d&n 0,25 MPa (1,5 dén 2.5 kgf/cm?)
- Phia 4p suit cao : 1,37 dén 1,57 MPa (14 dén 16 kgf/cm?)

Phia ap

Phé'a an
suat cao

suét thap

Hinh 4.2. ép sudt ga binh thirong

- Luong mdi chat khong du

Phja a

_ Phia ap
suat thap °

suét cao
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Hinh 4.3. Lwong méi chat khéng di

Nhu dugc chi ra trén hinh v&, néu luong méi chit khong du, thi ap suat dong
hd & ca hai phia ap suat thap va ap suét cao déu thap hon mic binh thudng.

- Thtra moi1 chat hodc viéc 1am mat gian nong khong da

Néu thtra moi chat hodc vi¢e lam mat gian néng khong du, thi ap suat d ong
ho & ca 2 phia ap suat thap va &p suat cao déu cao hon muc binh thuong.

P%Fé

i Phia a
su tth%p s

suat cao

Hinh 4.3. Lwong moi chit thira

- Hoi am trong hé thong 1am lanh

P@Fég

Phia ap
suat thap

suat cao

Hinh 4.4. Hoi am trong hé thong

Khi hoi am lot vao hé théng 1am lanh, ap suat dong ho ¢ muc binh thuong khi
diéu hoa lam viéc, sau mot thoi gian phia 4p sudt thap cia dong hd chi do
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chan khong ting dan, sau vai gidy ti vai phat ap suat déng hd tré vé gia tri
binh thudng. Chu ky nay dugc 13p lai. Hién twong nay xay ra khi hoi 4m lot
vao gy ra sy lap di lap lai chu ky dong bang va tan bang gan van gidn no.

- Sut ap trong may nén

Phia ap

Phja a
suét th%p suat cao

Hinh 4.5. Sut dp sudt mdy nén

Khi xdy ra sut ap trong may nén, thi ap sudt dong hd ¢ phia ap suét thap cao
hon gia tri binh thudng. Ap suat dong ho & phia ap suat cao s& thap hon gia tri
binh thuong.

- Tac nghén trong chu trinh 1am lanh

Phia ap

Phé'a an
suat cao

suét thap

Hinh 4.6. Tdac nghén trong hé thong

Khi m6i chat khong thé tuan hoan (do tic nghén trong chu trinh 1am lanh), thi
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ap suat dong hd ¢ phia ap suét thap chi ap suat chan khong. ap suat dong hod ¢
phia ap suét cao chi gia tri thap hon gia tri binh thudng.
- Khoéng khi ¢ trong hé thong 1am lanh

Khi khéng khi lot vao hé thong lam lanh, thi ap suat dong hd & ca hai phia ap
sudt thp va 4p suét cao déu cao hon mirc binh thudng.

Phia ap

Phé'a an
suat cao

suét thap

Hinh 4.7. Khéng khi trong hé thong

Do mo cua van gian no qua lon

Phia ap

Phé'a a
suat cao

suat thnap

Hinh 4.8. B9 mo van gian no qua lon

Khi van gian nd mo qué rong, thi ap suat dong hd & phia ap suat thap cao hon
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mirc binh thuong. Diéu nay lam giam hiéu qua lam lanh.
- Triéu ching

Ap suat ¢ phia ap suat thap ting 1én va hiéu qua 1am lanh giam xubng (ap suét
& phia ap suét cao hau nhu khdng doi).

Biang bam dinh ¢ dudng dng ap suét thap.
- Nguyén nhan

Su c6 hoat dong & van gian nd.

- Bién phap swa chita

Kiém tra va stra chira tinh trang lap dat ciia ong cam nhan nhigét.

2. Trinh tw xa ga véi dong hé ap suat

Hinh 4.9. Qua trinh xa ga

1. Khoa kin van thép ap,

2. Van cao ap,
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3. ong mau do dau vao phia cao ap,
4. 6ng mau xanh noi vao phia thap ap,

5. Vai sach gitip theo d5i dau nhon thoat ra theo moi chat lanh.

Trinh ty x4 ga
B1. Tit may dong co, may nén khong hoat dong, 1ap rap bd bd dong hd do ap
suat d6i vao hé théng dién lanh 6t6 can duoc xa ga.
B2. Pit dau cudi gitra 6ng mau vang ciia bo bo dong hd do ap suat doi lén
mot khan hay gié lau sach
B3. Mo nhe van dong ho phia cao 4p cho méi chat lanh thoat ra theo 6ng giita
bd ddng hd do.
B4. Quan sat k¥ khin lau xem dau boi tron c6 cung thoat ra theo moi chat
lanh khong. Néu c6, hdy dong bot van nham gidi han that thoat dau nhon.
B5. Sau khi dong hd phia cao ap chi 4p sudt dudi murc 3,5 kg/cm®, hiy mo tir
tir van dong hd phia thap ap.
B6. Khi 4p suat trong hé théng lanh di ha xudng thap, hay tuan tu mé ca hai
van dong ho cho dén luc s6 doc 1a s6 khong.
B7. By gio hé thong lanh d3 duoc xa sach méi chat lanh c6 thé an toan thao
r01 cac by phan dé kiém tra stra chita nhu yéu cau.
B8. Pong kin cac van dong hd sau khi moi chét lanh da xa hét
B9. Thao tach bo dong ho, nhd day kin cac ctra thir trén may nén, dé phong
tap chit chui vao hé théng lanh.
3. Trinh tw hat chan khong va kiém tra dd kin ciaa hé théng
HGt khdng khi ra khoi hé théng diéu hoa dé loai bo hoi nudc ra khoi dng cua
diéu hoa khong khi (dé cho hoi nudc bay hoi) va kiém tra ¢ kin khi cua hé
thdng.

3.1. Nbi dong hd do
B1: Pong hét van phia ap suat thap va van phia &p suat cao cia dong ho.
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Hinh 4.10. Péng van dp sudt thdp va dp sudt cao

B2: N&i mot dau cia 6ng nap vao ddng hd do va dau kia vao van nap trén xe.
Ong xanh — Phia ap suat thap

Ong d6 — Phia ap suat cao

[l Van nap (phia xe)
E1Ddng hd do

[ Cut ndi nhanh

[ Ong nap

Hinh 4.11. Néi dwong thép dp va cao dp véi xe
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CHU Y: Dé ndi, hdy xiét chat éng nap bang tay, va khong st dung bat ky
dung cu nao.
Néu giodng ndi dng nap bi hong, hdy thay né.
Do kich ¢& ndi 1a khac nhau & phia ap suat thip va ap suit cao, dng khong thé
ndi véi dau caa né dit ¢ phia 4p suat nguoc nhau.
Khi ndi 6ng vao van nap trén xe, hay 4n cat ni nhanh vao van nap va truot nd
cho dén khi nghe thay tiéng tach.
Khi nbi dong ho ap suat, can than dé khong lam cong 6ng.

3.2. Hut chan khéng
B1: M céc van & phia &p suat cao va phia &p suat thap caa dong ho do va bat
bom chan khong dé hat chan khéng.
B2: Tién hanh hut chan khong cho dén khi phia ap suét thap caa dong hd chi
750 mmHg hay cao hon.
Duy tri 4p suat 750 mmHg hay cao hon va hut trong 10 phut.
B3: Péng cac van & phia &p suat cao va thap cua dong hod va tit bom chan
khong.
CHU Y: Néu bom bi tat khi ca hai van ma (phia ap suat thap va cao), khong
khi s& lot vao hé thong diéu hoa.
B4 . Kiém tra d6 kin khi
Sau khi bom di dung, hay dé hé théng trong khoang 5 pht vai ca 2 van phia
ap suat thap va cao dong. Sau d6, chac chan rang chi s6 cua dong hd do khong
thay doi.
GOl Y: Khi 4p suat cua dong ho tang 1én, khong khi lot vao trong hé thong
diéu hoa nén hay kiém tra gioang chit O va tinh trang ndi cua hé thong diéu
hoa.
CHU Y: Trong truong hop hit chan khdng chwa di, hoi nwéc sot lai trong
duwong ong diéu hoa khong khi sé bi dong bang va sé ngan khéng cho ga diéu
hoa tudn hoan tét hay 1am ri bén trong hé thdng diéu hoa.

4. Trinh tw nap ga.
Do ga diéu hoa 1 khi dugc nén dudi &p suat cao, nap ga can chua y dac biét.
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Nhiing chua y khi 1am viéc v6i ga diéu hoa
CHU Y: Khéng théo va lap binh nap ga hay dng ¢ gan mit. Hay deo kinh bao
ho. Néu ga diéu hoa lot vao mét, n6 cé thé gay nén mu.
Khéng chia phan day cta binh nap ga vao nguoi khac. N6 ¢6 dugc ciu tao dé
xa ga tir dudi ddy trong truong hop khan cap.
Khong nung néng truc tiép binh nap ga, ciing nhu khong nhing vao trong
nuéc s6i, do n6 co thé bi thang.

4.1. Nap phia &p suét cao
Khi dong co khong hoat dong, mo van phia &p suat cao va nap ga diéu hoa

cho dén kho dong hd phia ap suat thap chi khoang 1 kg/cm?. Sau d6, dong
van.

Hinh 4.12. Nap ga phia dép sudt cao

CHU Y: Khéng bao gio cho may nén diéu hoa hoat dong. Cho may nén hoat
dong khi ga diéu hoa khéng nap & phia ap suét thap c6 thé dan dén may nén bi
Ket.
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Khong bao gio mé van phia &p sut thap. Ga diéu hoa thudng dugc nén &
trang thai khi bén trong may nén. Tuy nhién néu van phia ap suét thip duogc
ma ra trong khi dang nap ¢ phia 4p suat cao, ga diéu hoa tro lai trang thai long
va may nén cd thé bi hu hong khi bat dau hoat dong.

4.2. Nap & phia ap suit thap
B1: Van phia 4p suat cao dong lai, khoi dong dong co va bat diéu hod khong
khi.

B2: M& van phia &p suét thap cua déng hd do va nap mot luong ga tiéu chuan.

Hinh 4.13. Nap ga phia dp sudt thdp

Diéu kién nap ga

- Dong co chay ¢ 1500 v/p
Cong tic toc do quat gi6 ¢ "HI"
Cong tic A/C ON
B0 chon nhiét do & "MAX COOL
Ctra mo hoan toan

AN

Chii y: Quay nguwoc binh nap ga lén khi dang nap ga ¢ phia ap sudt thdp co
thé lam cho ga diéu hoa di vao trong mdy nén ¢ trang thai léng. Chdt long bi
nén c6 thé 1am héng may nén
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v' Khdng ngp qué nhiéu do nd cd thé gay ra lam mat khéng tot hay qua
nong

v Khi thay binh nap ga, dirng quén déng van phia dp sudt cao va van
phia 4p sudt thap. Sau khi thay thé, ma van xa khi va xa khong khi ra
khéi ong gizza (xanh 14 cay) va ra khéi dong hé do.

v' Khéng bao gico: md van phia ap sudt cao khi siza chita dang chay. N6 c6
thé 1am cho khi cao &p chay nguoc tré lai binh nap ga, gay nén nit vé.

B3: Kiém tra lugng ga nap theo chi sé ap suat cia dong ho do.
Chi sb &p suét tiéu chuan:

v’ Phia ap suét thap: 0.15-0.25 Mpa: (1.5-2.5kgf/cm?, 21-36 psi)
v’ Phia ap suét cao : 1.37-1.57 Mpa (14-16 kgf/cm?, 199-228 psi)

GOl Y: Chi sb ap suat ciia dong ho do co thé thay doi mot chit tuy theo nhiét
d6 khéng khi bén ngoai.

B4: Pong van phia 4p suét thap va dimg dong co.
B5: Théao 6ng nap ra khoi van nap trén xe va van cta binh nap ga.

GOl Y: Chi sb ap suat ciia dong ho do co thé thay doi mot chit tuy theo nhiét
d6 khéng khi bén ngoai.

Do viéc nap ga s€ kho khan khi nhiét d bén ngoai cao, hdy lam mat gian
ngung bang nudc hay khdng khi.

Ham nén binh nap ga trong nudc 4m (dudi 40 ¢6 C) khi nhiét do bén ngoai
thap dé sao cho c6 thé nap ga duoc dé dang hon

5. Phiéu giao viéc
6. Cau héi on tap
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