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I. LOI NOI PAU

Hé théng diéu hoa khong khi trén xe 6 to hién nay 1a mot hé thong tién ich khong thé
thiéu, mot 6 t6 dugc trang bi hé thong diéu hoa khong khi s& gitp cho nguoi lai va hanh
khach cam thiy thoai mai, mat dju trén nhitng ching dudng dai va nhét 13 trong nhiing ngay
néng buc hay lanh gia.

Chung t61 bién soan tai li¢u nay nham phuc vu hoc vién 1a hoc sinh - sinh vién cua
Khoa Cong nghé 6t6, Truong Cao dang KTCN Viét Nam — Han Qudc. Trong chuong
trinh dao tao M6 dun nghé Cong nghé 6 t6 thudc cip trinh d6 cao dang. Gido trinh cling c6
thé dung lam tai liéu tham khao cho cac doc gia quan tim dén linh vurc 6 to.

Viéc bién soan tai liéu dua trén co sd chuong trinh khung ctia Tong cuc day nghé ban
hanh, ching t6i dd cip nhat mot sé thong tin méi, phi hop véi tinh hinh phat trién cia
nghanh cong nghé 6t6 hién nay, nham giup nguoi hoc c6 duge mot sy tiép can véi nhiing
phat trién ctia cong nghé trén 6t6 doi méi. Pong thoi cac kinh nghiém thuc té ciing duoc
chung t61 thu thdp tr nhitng gido vién 1au nam, tr nhiing nguot tho co6 kinh nghiém & cac
xuong stra chira 6to.

Cudn gi4o trinh duoc bién soan thanh ting bai theo chuong trinh dio tao ciia khoa.
Cu thé gido trinh dugc bién soan thanh 6 bai dudi dang tich hop kién thirc 1y thuyét va thuc
hanh, bao quat cac kién thirc va k§ ning can thiét cho viéc kiém tra, sira chita hé théng diéu
hoa khong khi.

Piém méi ciia cudn gido trinh nay 1a kién thirc duoc tich hop gitra 1y thuyét va thuc
hanh do d6 kha ning gitip cho ngudi hoc tiép can kién thic va k§ niang dugc nang cao hon.

Chung t6i chan thanh cam on cac dong nghiép trong khoa cong nghé 6 t6 da doc va
gop v kién bd sung cho ndi dung cudn sach dugc hoan thién.

Maic du da danh thoi gian thich dang, nhung trong qua trinh bién soan khong tranh
khoi nhitng thiéu s6t. Ching t6i rat mong nhan dugc y kién dong gop cua cac doc gia va
d6ng nghiép.

Moi y kién ddéng gép xin giri vé dia chi:
Khoa cong nghé 6 t6, truong Cao dang KTCN Viét Nam - Han Quéc, TP Vinh,
Nghé An
Vinh, ngay thang 9 nam 2024
Tac gia



I1. NOI DUNG TONG QUAT VA PHAN BO THOI GIAN CUA MO PUN
I1.1. MUC TIEU MO PUN:
Hoc xong mo dun nay sinh vién co nang luc:
. Kién thirc
- Trinh bay duoc yéu ciu, nhiém vu va phan loai hé thong diéu hoa khong khi.
- Néu dugc ciu tao va nguyén tic hoat dong cia cac hé thong diéu hoa khong khi.

- V& duogc so do ciu tao va néu duge nguyén tic hoat dong cua cac bd phan hé théng
diéu hoa khong khi.

- M6 ta duoc hién twong, nguyén nhan hu hong, phuong phap kiém tra, bao dudng,
sira chita hu hong ctia hé thong diéu hoa khong khi.

. Ky nang

- Théo, bao dudng va lap duoc cac chi tiét, cum, bo phan cdu thanh hé thong diéu hoa
khong khi theo diing huéng dan ciia nha san xuat.

- Kiém tra dugc céc chi tiét, cum, bd phan cAu thanh hé théng diéu hoa khong khi theo
dung hudng din cta nha san xuét .

- Str dung duoc cac thiét bi, dung cu ddm bdo an toan trong sua chira, bdo dudng hé
théng diéu hoa khong khi ...

e Nang lyc tw chu va trach nhiém
- Stra chira duoc cac hu hong lién quan dén hé thong diéu hoa khong khi.
- Xir 1y duogc cac phat sinh trong qua trinh stra chita hé thong diéu hoa khong khi.

- C6 tinh than hop tac, hd trg dong nghiép trong hoc tip ciing nhu hoat dong chuyén
mon.

11.2. NOI DUNG TONG QUAT VA PHAN BO THOI GIAN

g4 Thoi gian
0
Cac bai trong mo6 dun o, Ly | Thwe | Kiém
TT Tong so £ L
thuyet | hanh | tra*
1 Bai 1: Nhan biét tong quan hé théng diéu 4 3 1
hoa khong khi trén xe 6 t6.
2 | Bai 2: Bao dudng, sira chira may nén. 4 2 2
3 | Bai 3: Bao dudng, sira chira gian nong 4 2 2




Bai 4: Bao dudng, sita chira binh loc hut 4m

\ & 4 1 3
va van ti€t luu.
Bai 5: Bao dudng, sira chira gian lanh 4 1 3
Bai 6: Bao dudng, sita chira hé thong diéu 14 3 9
khién diéu hoa 6 to
Bai 7: Kiém tra, chan doan hé théng diéu
s ea o A o 9 3 6
hoa khong khi trén xe 6 t6
Kiém tra két thiic 2
45 15 26

Tong




I11. NOI DUNG GIAO TRINH

BAI 1: NHAN BIET TONG QUAN HE THONG PIEU HOA KHONG KHi

TREN XEO TO

1. MUC TIEU:
Sau khi hoc xong bai nay, nguoi hoc co kha nang:

Trinh bay dugc nhi€ém vu va phan loai cia hé théng diéu hoa trén 6 to

- V& duoc so d6 nguyén 1y hé théng diéu hoa khong khi trén 6 to

- Trinh bay dtng nguyén 1y hoat dong ciia hé thong diéu hoa trén 6 t6

- Nhan biét dugc cac bd phan cua hé théng diéu hoa trén 6 to

- Thuc hién cac bién phap dam bao an toan, vé sinh cong nghiép

- C6 long yéu nghé, ham thich tim hiéu cac hé théng diéu hoa trén cac phuong tién
van tai khac.
2. NOI DUNG:
2.1. GIOI THIEU VE HE THONG PIEU HOA KHONG KHi TREN XE O TO

2.1.1. Nhiém vu ciia hé thong diéu hoa trén 6 to

Diéu hoa khong khi 1 diéu khién nhiét d6 trong xe. N6 hoat dong nhu 1a mot may
hit 4m c6 chirc nang diéu khién nhiét d6 thay doi tir cao dén thap. Diéu hoa khdng khi ngoai
tac dung dem lai cam giac thodi mai cho nguoi 1ai xe va hanh khach, n6 cling gitp loai bo
céc chat can trd tam nhin nhu swong mu, bing dong trén mit trong cua kinh xe.

— oo

Hinh 1.1: Hinh anh xe 6 t6 ¢6 trang bi h¢ théng diéu hoa khong khi

- Loc sach tinh khiét khbi khong khi trude khi dua vao ca bin 6t0.
- Lam mat khéi khong khi va duy tri d6 mat & nhiét d6 thich hop

- Ht sach chit 4m w6t trong khdi khong khi.



- Giup cho khach hang va nguoi 14i xe cam thdy mat dju va thoai mai khi chay xe
trén duong trong khi thoi tiét néng burc.

2.1.2. Phan loai dié¢u hoa khong khi trén 6 to
a. Phan loai theo vi tri lcfp dat gian lanh
*  Kiéu bd tri gian lanh & phia trude taplo xe

Gian lanh cua kiéu phia trudc duoc gin sau bang dong hd va duoc ndi véi gian suoi.
Quat gian lanh dugc dan dong béng mo to quat. Gi6 tur bén ngoai hoac khong khi tuan hoan
bén trong dugc hit vao. Khong khi da lam lanh (hoac séy) dugc dua vao bén trong.

Gran suln
(Caan lanh
-

— 7 \
e i

wal

"-“...‘v
s | -y
Quat gran lanh

Hinh 1.2: Kiéu gian lanh & phia truéc

*, Kiéu bo tri 2 gian lanh trudce va sau xe 0 t6 (ki€u kép trudce sau).

Kiéu kép 1a kiéu két hop giira kiéu phia trudc véi gian lanh phia sau dugc dit trong
khoang hanh 1y. C4u triic nay khong cho khong khi thoi ra tir phia truéc hodc tir phia sau.
Kiéu kép cho nang suét lanh cao hon va nhiét d6 d@)ng déu & moi noi trong xe..

i larh phda s

Hinh 1.3: Kiéu gian lanh truéc va sau xe
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*. Kiéu bo tri 2 gian lanh trudce va tran xe 6 t6 (kiéu kép treo tran)

Kiéu nay dugc sir dung trong xe khach. Phia truéc bén trong xe duoc bb tri hé théng
diéu hoa kiéu phia trude két hop véi gian lanh treo tran phia sau. Kiéu kép treo tran cho
nang suét lanh cao va nhiét do phan bd déu..

laoh treo triny

Hinh 1.4: Hinh anh kiéu bd tri gian lanh kép treo tran

b. Phan logi theo phwong phép diéu khién diéu hoa trén xe 6 td
*, Phuong phap diéu kién bang tay:

Phuong phap nay cho phép diéu khién bang cach ding tay dé tac dong vao cac cong
tac hay can gat dé diéu chinh nhiét d6 trong xe. Vi du: cong tic diéu khién tdc do quat,
hudng gio, 1ay gi6 trong xe hay ngoai troi...

Hinh 1.5: Céc niit diéu kién diéu hoa co

* Phuong phap diéu khién ty dong

Diéu hoa tu dong diéu khién nhiét d6 mong mudn thong qua bd didu khién diéu hoa
(ECU A/C). Nhiét do khong khi dugc diéu khién mot cach ty dong dya vao tin hiéu tir cac
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cam bién gui to61 ECU. VD: cam bién nhiét d0 trong xe, cdm bién nhiét do mdi trudong, cam
bién birc xa mat troi....

Hinh 1.6: CAc mit diéu khién ciia h¢ thong diéu hoa tu dong

c. Phén logi theo chikc ndng ciia hé thong diéu hoa:

Do chtrc nang va tinh ning can co cua hé thong diéu hoa khac nhau tuy theo méi
truong ty nhién va qudc gia st dung, hé thong diéu hoa khong khi ¢6 thé chia thanh 2 loai
tuy theo tinh ndng cua no...

*. Loai don: Loai nay bao gém mot b thong thoang duoc ndi hodc 1a v&i bo sudi
hodc 1a h¢ thong 1am lanh, chi ding dé suoi 4m hay lam lanh.

Nap khi sach Cira ra &y kinh

| \ v/

. ” ‘ '
- : ° —_—
ORae M — ol — @ )
, ’ —
Nap khi m % }
twin hodn S

Quat

(B van map khi ‘m l ﬂl

@) van di¢v khi€n Indng khi ra
© Giin lanh
® Gidn ndng

Hinh 1.7: So' @6 thé thong diéu hoa khong khi kiéu don

Cura ra thdng gid
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*. Loai dung cho tAt ca cac mua
Loai nay két hop mot bo thong gié véi mot bd suwdi 4m va hé thdng 1am lanh. Hé
thong diéu hoa nay c6 thé sir dung trong nhitng ngay lanh, am dé lam khd khdng khi. Tuy
nhién, nhiét d6 trong khoang hanh khéach s& bi ha thip xubng, diéu do c6 thé gay ra cam gidc
lanh cho hanh khach. Nén dé tranh diéu d6 hé thdng nay s& cho khong khi di qua két sudi dé
sdy nong. Piéu nay cho phép diéu hoa khong khi dam bao dugc khong khi ¢ nhiét 46 va do
am thich hop. Pay chinh 1a vu diém chinh cua diéu hoa khong khi loai 4 mua.
Loai nay ciing c6 thé chia thanh loai diéu khién nhiét do thuong, 14i xe phai diéu
khién nhiét d6 bang tay khi can. Va loai diéu khiénty dong, nhiét ¢ bén ngoai va bén trong

Cita vdo khi Cdfa ra siy kinh
trong lanh

Cifa vio khituin hodn 1

/7l

Cua ra sin xe

Cua ra théng gio

Hinh 1.8: So d6 h¢ théng diéu hoa khong khi loai bon mia

xe luén dugc may tinh nhan biét va bo sudi hay bo diéu hoa khong khi s€ twy dong hoat dong
theo nhiét do do lai xe dat ra, vi vay duy tri duoc nhiét do bén trong xe luén 6n dinh.

Con trong céac h¢ théng diéu hoa khong khi va h¢ théng lanh trén cac xe dong lanh,
xe ltra, cac xe 6t0 vén tai 16n...cling van ap dung theo nguyén 1y 1am lanh trén, nhung vé
mit thiét bi va su bd tri ciia cac bod phan trong hé théng thi c6 su thay ddi dé cho thich ung
v6i dic diém cau tao va nhitng yéu cau st dung phil hop véi cong dung cua timg loai thiét
bi giao thong van tai nham phuc vu tot hon cho nhu ciu cta con ngudi.

2.2. SU THONG GIO VA PHAN PHOI KHONG KHIi TRONG XE
2.2.1. Thong gio:

B6 thong gid 1a mot thiét bi dé thoi khi sach tir bén ngoai vao trong xe va ciing c6
tac dung lam thong thoang xe.

C0 hai loai thiét bi thong gi6: thong gid tw nhién va thong gid cudng bic.
a. Thong gio tw nhién:

Viéc hiit khong khi bén ngoai vao trong xe do su chuyén dong cuia xe goi 1a thong
gié ty nhién. Sy phan b ap suat khong khi bén ngoai xe khi chuyén dong duogc thé hién &

13



hinh 1.9, bao gdm cac ving c6 ap sudt (+) va ap sudt (-). Cac cira hut phai dit tai cac ving
c6 4p sudt (+), con cac cira thoat phai dit & ving ap suét (-).

( +): Ap suat duong

Hinh 1.9: So d6 phan bd ap suit khong khi bén ngoai xe khi chuyén dong va thong
gio tu nhién

b. Thong gio cuong birc:

Trong hé théng thong gid cudng bic mot quat dién duge sir dung dé day khong khi
vao trong xe. Ctra nap va cira thoat dugc dat gidng nhu hé thong thong gié tu nhién.

Thong thuong hé thong thong gié nay duoc dung kém véi hé thdng khac (hé thong

>

e

lanh hozc hé théng sudi).

ﬁ%

Fan v

Hinh 1.10: Hé thong thong gi6 cuwdng birc
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2.2.2. Loc khong khi:

Mot bo loc duoc dat ¢ cura hut cua hé théng diéu hoa khong khi dé lam sach khong
khi trude khi dua vao trong xe.

GOm hai loai:
- B6 loc chi loc bui

- B loc loc bui két hop khir mui bﬁng than hoat tinh.

Hinh 1.11: B§ loc khong khi Hinh 1.12: B9 loc gi6 két hop khir mui

2.2.3. Piéu tiét khong khi trong xe:

Viéc diéu khién dong khong khi vao xe dugc thuc hién béng viéc diéu chinh cac nim
chon trén bang diéu khién, gém c6 num chon dong khi vao, nim chon nhiét do, nim chon
ludng khong khi va nam chon téc do quat gid. Hinh dang cta cac nim chon nay khac nhau
tuy theo kiéu xe va cp noi that, nhung cac chirc ning thi gidng nhau.

a. Bo sudi am:

Ludng khi néng ciia by sudi am duoc ldy tir nwdc lam mat cua dong co di qua két

suoi ctia hé thong diéu hoa 6 to

Nuwdc lam mat déng co

Quat Két suoi

Hinh 1.13: So’ d6 dong khi néng ciia b swéi Am diéu hoa 6 to

15



b. Bo lam lanh:

Ludng khi mat dugc 14y tir dong gas lanh dugc nén bang 16c diéu hoa di qua gian
lanh cta diéu hoa tao ra hoi lanh cho dong khi mat ctia hé thong diéu hoa

Moi chat (Ga diéu hoa)
N

Pau vao

Gian ‘vrlanh

Hinh 1.14: So' @6 dong khi mat ctia b 1am lanh diéu hoa 6 to

c. Piéu khién nhiét dé dong khi ra:

Diéu khién nhiét do bang cach thay d6i lugng khong khi lanh di qua gian lanh tron
v6i khong khi 4m di qua két sudi nho thay doi do mo ciia canh tron khong khi.

* Dong khi ra ¢ ctra gi6 6 t6 1a khi mat

4" D ﬂ !_! H Cénh“‘hoa trén khi
i Gian lanh . ‘» Két sudi
[ A )U () U G J ‘ ‘ Van nuéc

o

AIC

__/""\_:‘ o P
‘ X7 /A

\) @ <>
,’_; 14 i LON ZH|
NGm chon nhiét @6 o

am chon et a /5 [ | e\

Hinh 1.15: Trang thai tao ra dong khi mat & cira s6 gi6
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*. Dong khi ra & ctra gi6 60 t6 1a khi am:

Canh hoa trén khi

L

l| T Két sudi
’ ' Van nuéc

Num ch h'étéé 4
RS /cnﬁ[mmwﬁﬁk

Hinh 1.16: Trang thai tao ra dong khi 4m & cira s6 gi6

*. Dong khi ra & cura gi6 6 t6 1a khi ndng:

J @ Im mt Canh diéu khién hoa trén khi

i = >

Quat e —
()l | =] || vennwee

& o -

4 \.:- '/ Q i3 - N o
Xy ot e\ |
r) W ] LoN sl
NGm chon nhiét Zfzi] 6. thon

Um chon nhiét do // ‘mat_[|[[B thwonf ‘

Hinh 1.17: Trang thai tao ra dong khi néng ¢ cira s6 gi6

Tat ca nhiing cach trén déu nham muc dich thay doi nhiét d6 ngd ra ¢ gian lanh tir d6
diéu khién nhiét d6 trong xe nhu mong mudn.

Khong khi cung cip cho cabin c6 thé dugc 1dy tir bén ngoai xe goi 1a khong khi tuoi
hoic hdi mot phan khong khi da duoc 1am mat trong xe.
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d. Cac kiéu hoat dong cua canh diéu tiét:

* Loai diéu khién bang day cap: Mot can gat trén bang diéu khién noi véi van qua
day cap. Khi can di chuyén, canh van cling dich chuyén theo. Loai nay c6 cau tao don gian
nhung viéc lya chon ché dd sé trd nén kho khan khi d§ ma sat cia cap 16n.

Nm chon ludng khi Hiim chon ddng khi vio

f - —

L, e )

EIEE 4 e

1 THIHs HeS AT

i = =i-|=l 0 !

! - = Ll _'__._r'l
Wimown  Mimchontée Cingticdéuns DY CAP
nhigt & i quat

Hinh 1.18: Canh diéu tiét didu khién bang cap

* Loai diéu khién canh diéu tiét bang motor: O loai nay do motor diéu khién d6 m¢o
cua canh diéu tiét nén viéc lya chon chinh xdc nhung cau tao phuc tap. Tuy nhién loai nay
giam duoc lyc diéu khién va lam cho viéc di€u khién dé dang.

Nimchondong khivao  Num chon Iuimg khi

Ea AL

Congticdbuhoa  Mimechon  Nim chon the M@ tor canh diu khién
AR & 30 quat

Hinh 1.19: Canh diéu tiét diéu khién bing motor

*Céc canh diéu tiét khong khi trong diéu hoa 6 t6:
- Canh dan khi vao
- Canh hoa tron khi

- Canh chom lubng khi
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Céanh dan khi vao

Khi tuan hoan Gian lanh

B lam tan swong

L L L
Canh chon ludng khi

{ 3
Quat (méto, quat) 7 >
/ 2_] K Chop thdng gié bén
Cho th bé ) .
oF ong gid ben Két sudi Ludng khi hwéng xudng san
Canh hoa trén khi Chép théng gié trung tam

Hinh 1.20: So dd bd tri cac canh diéu tiét khong khi

* Churc nang diéu tiét dong khi ra Face (dong khi ra trudc mat):
* . Chirc nang diéu tiét dong khi ra BI-LLEVEL (dong khi ra dong thoi trudc mat va
dudi chan):

BI-LEVEL

)Q\ Chop thong gié ben

Luong khl hwréng xudng san

Chép théng gi6 bén O

Chép théng gié trung tdm

Hinh 1.21: So d6 canh diéu tiét dong khi ra dong thoi trudc mit va
dwdi chan (Bi-level)

*Chire ning diéu tiét dong khi ra FOOT (dong khi ra ¢ dudi chan)
*Chtre ning diéu tiét dong khi ra DEF (dong khi ra sdy kinh trudce):

* Chutc nang diéu tiét dong khi ra FOOT-DEF (dong khi ra dudi chan va siy kinh
trudce).
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* Chtrc nang diéu kién toc d6 quat gié gian lanh: Quat gié gian lanh cua diéu hoa 6 to
(quat 10ng soc gian lanh) c6 thé duge diéu kién bang dién tré (loai bién trd), hodc duoc didu
kién bang tranzisto

Loai diéu chinh bang dién tror
Role b6 swdi &m

o O
Méto
quat s
i : . \

—a HI Loai diéu chinh bing Tranzisto
BDién tro
quat —3 3

Lo 2 T

EL LO \{
HI

= LO

L______1|oFF
LNL‘:m chon

OFF LO 2 3 HI

H]]]:] \_ = y

Hinh 1.22: So @6 nguyén ly dié“:u‘kién toc d9 quat gian lanh bang di¢n tré va
bang tranzisto

2.3. NGUYEN LY CUA HE THONG LAM LANH O TO
2.3.1. So' dd nguyén ly ciia hé thong 1am lanh 6 t&

Heé thdng diéu hoa 6 t6 1a mot hé théng hoat dong khép kin, gdm céc bd phan chinh
duge mo ta theo so do sau day.

Hinh 1.29: So' 6 nguyén Iy hé thong 1am lanh 6 to
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1: B6 phan dan dong dai truyén dén puly dai may nén. A: May nén diéu hoa (con goi 1a 16¢ lanh).

B: B6 ngung tu (gian nong ciia hé thong didu hoa). 2: Quat gian nong diéu hoa.

C: Binh loc hiit 4m (phin loc). D: Van 4p sut cao.  E: Van xa phia cao 4p . F: Van tiét luu (van gidn no).

G: Bo béc hoi (gian lanh diéu hoa). 3: Quat gian lanh didu hoa (quat 16ng soc)  4: Dong khi mat vao trong cabin

2.3.2. Nguyén Iy hoat dong ciia hé théng lam lanh

MBoi chét lanh dugc bom di tir may nén dudi ap suit cao va nhiét do cao, giai doan
nay moi chit lanh duoc bom dén gian nong & thé hoi. Tai gian nong, nhi¢t d§ cia moi chat
cao, quat gi6 lam mat gian néng, moi chét & thé hoi dugc giai nhiét, ngung tu thanh thé long
dué6i ap sudt cao nhiét do thap. Méi chét lanh dang thé 1ong tiép tuc luu thong dén binh loc
hay b hat am, tai ddy moi chat lanh duoc lam tinh khiét hon nho duoc hit hét hoi 4m va
tap chit. Van gidn né hay van tiét luu diéu tiét luu luong cia méi chat 16ng chay vao bo boc
hoi, 1am ha thap 4p sudt ctia moi chat lanh. Do giam 4p nén moi chat tir thé 1ong bién thanh
thé hoi trong gian lanh. Trong qué trinh bay hoi, mdi chat lanh hap thy nhiét trong cabin 6
t, ¢6 nghia 1a 1am mat khéi khong khi trong cabin. Khong khi 13y tir cabin véao di qua gian
lanh, do d6 nhiét d§ ctuia khong khi s€ bi giam xuéng rit nhanh déng thoi hoi 4m trong
khong khi ciing bi ngung tu lai va dwa ra ngoai. Méi chat lanh & thé hoi sau khi ra khoi gian
bay hoi duoc hoi vé may nén.

3. TOM TAT TRINH TU THU'C HIEN:

TT | Tén cdc buée céng | Dung cu, thiét bi, | Yéu cau ky thudt | Cac chl y vé an toan
viéc vat tu lao dong
1 | Nhin biét cic bo |- Xe & t6 i10, kia | Thuc hién dung | Pam bao an toan cho
phan cua hé thdng | morning,,... quy trinh, quy | dung cu, thiét bi va vé
lam lanh coa diéu | M6 hinh hé pham sinh c6ng nghiép.
hoa 6 tb: théng didu hoa
2 | Nhan biét vi tri cac | khong khi Thuc hién ding | Pam bao an toan cho
b(f)’phém cua hé - M6 hinh dong | 9UY trinh, quy | dung cu, thiét bi va vé
thong lam lanh trén | , & hé théng pham sinh cong nghiép.
010 diéu hoa
3 | Nhan biét céc Ify - 01 Méy chiéy | Thue hién ding | Pam bao an toan cho
hie;:u va céc’nﬁt di?u projector. quy trinh, quy | dung cu, thiét bi va vé
kién hé thong diéu | pham sinh cong nghiép.
hoa trén 6 to - Phong hoc gici
thiéu ban dau,
4 phén, bang, de | Thuc hién ding | Bam bao ar_wltoan cho
lau. quy trinh, quy | dung cu, thiét bi va vé
pham sinh cong nghiép.
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Bai 2: BAO DUONG, SUA CHUA MAY NEN
1. MUC TIEU:
Sau khi hoc xong bai nay nguoi hoc co kha nang:
- Trinh bay ding nhiém vy, phéan loai may nén
- M6 ta duoc dic diém céu tao may nén
- Trinh bay duogc nguyén ly hoat dong cua may nén
- Théo, lip, kiém tra, bao dudng mdy nén ding quy trinh dam bao yéu cau ky thuat
- Thuc hién cac bién phap dam bao an toan, vé sinh cong nghi€p
- Rén luyén tinh ky luét, can than, ti mi ctia hoc vién.
2. NQI DUNG
2.1. NHIEM VU, YEU CAU VA VI TRi CUA MAY NEN PIEU HOA O TO
2.1.1. Nhiém vu
May nén diéu hoa khong khi 6 to dugc xem 14 trai tim cua hé thong diéu hoa khong
khi 6 to.
- May nén ¢6 nhi€ém vu hat moi chit lanh & dang hoi ap suét thép tur gian lanh tré ve.

- Méay nén c6 nhiém vy nén méi chat lanh & dang hoi 4p suat thip thanh moi chat
lanh dang hoi ap suit cao va diy moi chit lanh vao gian noéng ngung ty.

- May nén con c¢6 tac dung tuan hoan méi chat lanh trong hé thong.
2.1.2. Yéu ciu

- May nén diéu hoa khong khi phai ¢dam bao nén dugc moi chat lanh ¢ nhién do, ap
suét thap (0°C, 3bar) thanh moi chat lanh ¢ nhiét d6 cao va ap cao (85°C, 16Bar)

- Pam bao dong va ngit bo din din dong may nén diéu hoa 6n dinh trong moi trudong
hop .
2.1.3. Vi tri ciia may nén diéu hoa trén xe 6 to

- May nén diéu hoa 14 bo phan nam & dong co 6 t6. Lién két v6i dong co nho vao gia
cua may nén

- My nén niam ngay phia trudc dong co duogc dan dong bang bd truyén dong dai
thong qua puly truc khuyu va may phat

- Méy nén 13 bo phan c6 lién két truc tiép voi 2 dudng 6ng gas thap ap va cao 4p cua
hé théng diéu hoa
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N

DPuong 6ng thip ap

May phat

‘ Puly truc khuyu

Puwong ong cao ap

May nén dieu hoa

Hinh 2.1: Vi tri ciia may nén diéu hoa trén 6 to

2.2. PHAN LOAI, CAU TAO VA NGUYEN LY HOAT PONG CUA MAY NEN PIEU HOA
May nén diéu hoa 6 t6 duoc chia lam hai loai chinh: Loai st dung ly hop dién tu, loai
may nén diéu khién ap suit nén bién thién str dung van diéu khién nam phia dudi may nén.
2.2.1. M4y nén diéu hoa sir dung ly hop dién tir
a. Ly hop dién tu:
* CAu tao cta ly hop dién tir: Bo ly hop dién tir co nhiém dong va ngat chuyén dong
quay cta puly may nén dén truc may nén. Ly hop dién tir ciia may nén gdm céc bo phan

Sau:
\Vong bi

Pém diéu chinh Puly may nén Cuén day dién tur

Hinh 2.2: C4u tao bd ly hop tir
*. Nguyén ly hoat dong cua ly hop dién tu:



Khi dong co hoat dong, puly may nén diéu hoa quay tron theo puly truc khuyu nho
dan dong dai. Nhung khi d6 truc may nén diéu hoa van dung yén chua qua cho dén khi ly

hop dién tir c6 dong dién di qua.

bia tir chua duge hit vao mat puly may nén khi chua bat nut A/C, dong dién chua

dugc cap tdi cudn dién tir

Khi khong khi trong xe du lanh, cam bién nhiét do gian lanh bao vé hop diéu khién
va ngit nguodn dién cap dén cudn diy dién tir

Ly hop tlr

Role li hop tr OFF

Khoang
phia
trwéde

—

Cudn hat tir
=

y

I

Dai dan dong
Puli

Dia twr

h

~ Truc may nén

Hinh 2.3: Khi khong c6 dién cip dén cudn diy ly hop tir

Khi bat cong tic A/C, dong dién chay qua cudn hut tir ciia bd ly hop tir, sinh ra tir
truong 16m, lyc hut 16n hit dia tir 4p sat mat puly may nén dang quay, dia tir quay theo puly
va truyén mé men quay sang truc ctia may nén diéu hoa, 1am may nén nén moéi chét lanh.

Ly hop tlr

Role li hgp tr OFF

J00
Khoang o - bai dan déng
phia e Puli
trudc |'\\ =
Cubn hdﬁ | Lwe hat
—

[ P

Dia twr

l

Truc may nén

Hinh 2.4: Khi c6 dién cAp dén cudn day ly hop tir

b. May nén
chéo:
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* Cau tao may nén ki€u dia chéo:

Céc cap pittiong duoc dit trong dia chéo cach nhau mot khoang 72° d6i véi may nén 5
piston va 60° ddi vai loai may nén 6 piston. Khi mot phia piston ¢ hanh trinh nén, thi phia
kia ¢ hanh trinh hut.

Van xa : 1) %

Vé phia sau Van hat
Hinh 2.6: Nguyén Iy hoat dfng clia may nén
Hinh 2.5: C4u tao may nén kiéu dia chéo kiéu dia chéo

*. Nguyén ly hoat dong:

Piston chuyén dong sang trai, sang phai dong bd vai chiéu quay cua dia chéo, két hop
Vi truc tao thanh mot co cau thong nhat va nén moi chat (ga diéu hoa). Khi piston chuyén
dong vao trong, van hit m¢ do sy chénh 1éch ap suat va hat moi chit vao trong xy lanh.
Nguoc lai, khi piston chuyén dong ra ngoai, van hut dong lai dé nén moi chét. Ap suét cua
mdi chat 1am mé van xa va day méi chat ra. Van hut va van xa ciing ngan khong cho moi
chét chay nguoc lai.
c. Mdy nén kiéu xodn éc:

* Céu tao:

May nén nay gom c6 mot dudong xodn 6c c¢0 dinh va mdt dudng xoan Oc quay tron.

Clra xa

P For i Ctra hat
Xoan 6c co dinh

Xoan éc quay

)

|
: =

I~ - 2 < A A .
Clra xa Xoan 6c¢ cb dint

B
) =

Xoan éc quay
Truc

Phot lam kin truc Van xa

Hinh 2.7: Cau tao may nén loai xoan oc

*. Nguyén ly hoat dong cua may nén loai xoan oc:

25



Puong xodn dc quay chuyén dong tudn hoan, 3 khoang tréng giita dudng xodn oc
quay va duong xoan dc c¢b dinh s& dich chuyén dé lam cho thé tich cta ching nho dan. Khi
d6 moi chat duoc hit vao qua cira hiit bi nén do chuyén dong tuan hoan cua dudng xoan dc
va mdi 1an vong xodn 6¢ quay thuc hién quay 3 vong thi moi chit dugce xa ra tir cira xa.

Trong thuc t€ moi chat dugc xa ngay sau moi vong.

1 IFIOICIGLE

Hinh 2.8: Nguyén ly hoat ddng may nén loai xoin dc

d. May nén loai truc Khuyu:
* Cau tao ctia may nén diéu hoa loai truc khuyu:

Loai truc khuyu - : |
Van xa dung khi sua chira

Van hat dung
khi sua chira

Thaph
Wruyen
Chan van

Pittdng

Bia lam kin

Van
xa

Tam van

Van hat
Phot 1am kin

Truc khuyu
Hinh 2.9: Céu tao may nén loai truc khuyu

*. Nguyén ly hoat dong cua may nén truc khuyu:

May nén bién chuyén dong quay cua truc khuyu may nén thanh chuyén dong tinh
tién qua lai ctia piston nén méi chat lanh.

e. May neén logi canh gat:

*. Cau tao may nén 2 canh gat:

May nén 2 cach gat gdm rotor gan chit véi 2 canh gat di xtng nhau va duoc bao

lanh may nén.
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Van héi dau
Hinh 2.10: Céu tao may nén loai 2 canh gat
*_ Cau tao may nén nhiéu canh gat:

Maéy nén nhiéu cach gat g6m rotor gén chat voi 5 canh gat, mot xilanh, hai van déy
va mot cap dia phang phia trudce va phia sau.

Hinh 2.11: C4u tao may nén loai nhidu canh gat

*. Nguyén ly hoat dong cua may loai 2 canh gat:

Khi rotor quay, hai canh gat quay theo va chuyén dong tinh tién trong ranh cua rotor,
trong khi d6 hai dau cudi cia canh gat tiép xuc véi mét trong cua xy lanh va tao 4p suat nén
moi chat.

2.2.2. May nén dieu hoa sir dung van dieu khien

La loai may nén diéu khién luu lugng moi chat tuan hoan trong h¢ thong dua vao
van di€u khién nam phia dudi 16¢c. N6 s€ quyéet dinh may nén sé dua bao nhiéu moi chat di
de phuc vu cho cong viéc lam lanh khong khi trong xe. May nén c6 st dung van dudi 16c 1a

loai may nén kiéu dia lac.

*. Cau tao may nén loai dia lac
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Duong éng ra ]
Pudng 6ng vao

Nap trén may
Pudi may nén

Than may nén
(xilanh may nén)

Bo dan déng
truc may

e

Van diéu khién

B6é mang xép

B0 piston may
nén

Co cau dia lac

Hinh 2.12: Cau tao may nén loai dia lic

* Nguyén 1y hoat dong may nén loai dia lac:

= Dia lac
K'hoang dia lac 8 @ Sr o
ER L g ‘I]t E o - Khoang ap suét thip
Dia c6 vau / < —q =
p— 740 o[ > )
- ~ TN ¢ || Khoang ap suat cao
\ = = ' - Valve
i = - : :
b e = Van diéu khién
pitl _ éng xép
Truc = A —
7 —» P= . .
Khoang ap suat thap

Khoang ap suét cao

— Pittong = R
=3 Khoang dia lac —
et T~ Van
Hanh trinh pittong 5 =
_ Oong xép
Khoang ap suat thap .

Hinh 2.13: Nguyén ly hoat dgng ciia may nén dia lic

Van diéu khién thay doi 4p suét trong budng dia chéo tuy theo mirc do lanh. N6 1am
thay d6i goc nghiéng cua dia chéo nho chét dan hudng va truc co tac dung nhu 1a khép ban
1& va hanh trinh piston dé diéu khién may nén hoat dong mot cach phu hop.

Khi d6 lanh thip, ap suit trong budng 4p sut thap giam xudng. Van mé ra vi 4p suét
ctia dng xép 16n hon 4p suét trong budng ap suit thap. Ap sudt ciia budng ap suit cao tac
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dung vao budng dia chéo. Két qua 13 4p suét tac dung sang bén phai thap hon 4p suat tac
dung sang bén trai. Do vay hanh trinh piston trd 1én nhé hon do duoc dich sang phai.

*. Cau tao van dudi diéu khién co:

Mang xép
Loxo C \ Thanh truyén
- Van bi
Lo xo D
,\‘ /'
\ [
: /
Pd
31 Khe hé van
Ps: Ap suat buong nap.
T S ¢ Pc: Ap suét buéng diéu khién.
M6i chat mac dinh Pd: Ap suét budng xa.

De . Pa: Ap suat mac dinh

Hinh 2.14: Céu tao van dudi diéu khién co

May nén st dung van diéu khién co stir dung 1 mang xép c6 sin mdi chat voi ap suat
mic dinh (Pa). Van duoc diéu khién bang su chénh 1éch ap suit giita dudng hoi (Ps) tir gian
lanh vé va ap sudt mic dinh (Pa) dé dong md van va diéu khién ap sudt cia budng diéu
khién (Pc).

* Nguyén ly hoat dong ctia van diéu khién co va piston trong may nén diéu hoa:

Khi khong khi trong xe di dat d6 lanh, tirc 4p sudt moi chat hoi vé ((Ps) s& thap hon
ap suét trong mang xép (Pa), thanh truyén s& day mé van bi, khi d6 budng xa (Pd) s& thong
v6i budng diéu khién (Pc) 1am cho ap suit budng diéu khién cao hon ap suét nap, khi d6 dia
lac s& nghién 1 géc nho hon va hanh trinh piston ciing s& nhé hon, luu lugng moi chat dua
di cling it.

| / 1
| /i P
Pa e T T —a— T Pd Lo 0 A (méng -
EXT ] X€p trong may =
AR @A) 1 Dia l&c

25 P

Hinh 2.15: Nguyén 1y hoat djng ciia van va piston trong may nén khi nhi¢t d¢
trong xe thap
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Khi nhién d¢ trong xe bét dau cao hon nhiét dd mac dinh, ap suét hoi vé (Ps) s€ cao
hon 4p suét trong mang xép (Pa) va day mang xép di 1én, dong van bi lai ngin khong cho ap
sudt cao (Pd) thong sang budng diéu kién (Pc), luc nay ap suat budng diéu khién sé& thap hon
budng nap nén dia lic s& nghiéng 1 goc 16n hon, hanh trinh piston ciing 16n hon va luu
luong moi chit nén dé diéu tiét di dé lam lanh nhiéu hon, trong xe s€ lanh hon.

Piston

Ldxo C
Thanh truyén _—

'f—/ Lo xo A
Pa | — Pd

()

7

Hinh trinh piston
Ps > Pa+ Lo xo C=> Thanh truyén ddng—=> Pc =th3p—> Hanh trinh piston |&n

Hinh 2.16: Nguyén ly hoat dgng ciia van va piston trong may nén khi nhiét dj trong xe cao

Loai mdy nén dung van diéu khién co ¢ duéi 16¢ thi van st dung ly hop dién tu,
nhung ly hop dién tir chi c6 tic dung dé dan dong cho mdy nén quay truc khi bat nat A/C va
khong str dung cam bién gian lanh dé ngit ly hop tir nita. May nén s& ludn chay cho dién khi
tat cong tac A/C.

* Cau tao van duoi diéu khién dién:

Prtong Chot him

Buodng xa (Pd)

Dudng dibu khidn

Bubng xa

Budng diéu khien(PC) Van didu khién
Hinh 2.17: Cu tao may nén va van dudi 16¢ diéu khién dién
*. Nguyén ly hoat dong cua van dudi diéu kién bang dién va may nén:

Goc nghiéng cta dia lic dugc diéu khién dién tir. Khi cong tic A/c bat s& cap dién
theo dngj dai dién 4p xudng van diéu khién dé diéu khién van thu hep khe hd lam giam ap
suit budng xa thong voi budng didu khién. Sy chénh 1éch 4p sudt giita phia trude va sau
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piston s& tac dong lam dia thay d6i goc nghiéng qua d6 diéu khién luu luong ctia méi chit
lanh dé duy tri nhiét d6 trong xe theo ¥ mudn cua ngudi sir dung.

Dién 4p xudng van diéu khién s& dugc duy tri theo dai dién 4p dé diéu chinh khe ho
van thong giita budng xa va budng diéu khién. Van m¢ 16n hay nhé phu thudc vao cac cam
bién dau vao dua vé hop dé hop cip dién ap xudng van, dién 4p cang cao thi md nho, dién
ap thap thi mé 16n, dién ap 12V thi dong hoan toan. Vi thé s& khong c6 khai niém may nén
c6 ngat hay khong ngét nita ma truc may nén ludn quay theo puly khi dong co nd lugng gas
diéu tiét it hay nhiéu phu thudc vao hanh trinh ciia piston trong may nén. N6 chi ngiat dién
xubng van diéu khién khi gip su ¢b nhu nhién do trong xe qua thap, ap suit gas qua cao
hodc qua thap, nhiét do moi truong qua thap, nhiét do nudc lam mat qua cao déu khong cho
may nén hoat dong. Con khi binh thudng van diéu khién s& duoc hop diéu khién bang dai
dién ap bién thién dé thay d6i hanh trinh cta piston trong may nén giup duy tri nhiét do
trong xe, vi thé khi ta do nhiét do trong xe s¢ théy khi da du lanh nhiét do s€ dao dong & mot
muc d6 nhét dinh va khong c6 hién tuong bi ngét may nén nita.

2.3. QUY TRINH THAO, KIEM TRA, LAP MAY NEN PIEU HOA O TO
2.3.1. Quy trinh thao:

Trude khi thao cac bo phan cua hé théng 1am lanh ctia diéu hoa khong khi cua 6 t6
thi phai thuc hién x4 mdi chét trong hé thng.

a. Phuwong phap ldp rdp bé dong hé do ap sudt vao hé thong:
Budc 1. Chuén bi dung cu thiét bi nhu sau:
- Che day hai bén vé xe tranh lam tray sudc son.

- Thao nap day cac cura kiém tra phia cao &p va phia thap ap bod tri trén may nén
hoic trén cac 6ng dan mdi chat lanh.

Budc 2. Khoa kin cd hai van cua hai dong ho do.
Budce 3. Rap céc ong noi dong hd do vao may nén thao tac nhu sau:

- Noi 6ng mau xanh cua déng ho thap 4p vio ctra hit (cira phia thap 4p) cua hé
thong.

- N6i ng mau do cua ddong hd cao ap vao cira xa (ctra phia cao ap).

Budc 4. Xa sach khong khi trong hai ng ndi dong hd vira rap vao hé thdng bang
cac thao tac nhu sau:

- M& nhe van dong ho thap 4p trong vai gidy dong ho dé cho ap sudt moi chat lanh
trong hé thong lanh day hét khong khi trong 6ng ndi mau xanh ra ngoai, khod van lai.

- Lai ti€p tuc nhu thé vo1 6ng ndéi mau dé cua dong ho phia cao ap.
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b. Quy trinh xd ga hé thong lanh:
* Thao tac xa voi thiét bi chuyén dung:
Budc 1: Tat may dong co 6t6, may nén khong bom.

Budc 2: Lap rap bo dong hd do ap suat hay két ndi thiét bi xa ga chuyén dung vao
hé thdng dién lanh 6t6.

Hinh 2.18: Thiét bi thu hdi va nap ga chuyén dung
1. Thiét bi xa va thu hdi méi chat lanh. 2. Pdng hd do ap moi chit.
3. Ong din mau vang thu hdi gas tir hé théng lam lanh.
4. Binh chira méi chét lanh & may thu hdi gas

Budc 3: Quan sat cac dong hd do ap suat, hé thong phai c6 ap suat nghia 1a van con
ga moi chit lanh trong hé théng. Khong dugc tién hanh xa ga theo phuong phap nay néu
trong hé thong khong con ap suét.

Budc 4: Nobi 6ng gilra mau vang cua bd d@)ng ho vao thiét bi. M¢ hai van déng ho, bat
nbi dién cong tic cho may bom cua thiét bi xa ga hoat dong.

Budc 5: Bom s& hut méi chat lanh trong hé thdng, bom méichit lanh nay xuyén qua
bd tach dau nhon. Sau d6 moi chit lanh s& duoc day tiép dén bau loc hut am dé loai chat am
va nap vao binh chira thu hoi ga.

Bude 6: Cho bom hut xa ga hoat dong cho dén luc ap ké chi cho biét da c6 chut it
chan khéng trong hé thong.

Budc 7: Tat may hut xa ga, doi trong nim phut.

Néu sau nam phit ap suat xuat hién tré lai trén dp ké chung t6 van con ga trong hé
théng phai tiép tuc cho bom hoat dong rat xa moi cht.

Néu thiy do chan khong duy tri 6n dinh trong hé thdng chimg t6 da rat xa hét ga.
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* Thao tac xa gas voi bo ap ké thong thuong:

Budce 1: Tit may dong co, may nén khong hoat dong, 1ap rap bo ddng hd do vao hé
thong dién lanh 6t6 can dugc xa ga.

Budc 2: Pat dau cudi dng mau vang cia b
ddng ho 4p sudt 1én mot khin hay gié lau sach.

Budc 3: Mé nhe van dong hd phia thap ap
cho méi chat lanh thoat ra theo dng giira bo dong
hé do.

Budc 4: Quan sat khian lau xem dau boi
tron c¢6 cung thoat ra theo moi chat lanh khong.
Néu c6, hiy dong b6t van nham gidi han that thoat
dau nhon.

Budc 5: Mo tir tir van dong ho phia cao ap
(khi dong ho phia cao ap chi ap suat dudi muc 3,5

2 S ‘
Kg/cm?) Hinh 2.19: X4 gas bing b ap ké thong
thuong

Cho cho ga duoc xa ra hét (d6ng ho chi vé
vach 0)
Budc 6: Pong kin cac van dong ho sau khi moi chét lanh da xa hét.

Budc 7: Théao tach bo dong hd, ddy kin cac ctra trén hé théng, dé phong tap chét chui
vao hé théng lanh.

c. Quy trinh thdo thong diéu hoa khéng khi trén xe Toyoya Vios:

*. Quy trinh thao may nén ra khoi khoang déng co 0 t6.

Budc 1: N6i 1ong cac bu long A va B gia ting dai may phat va may nén diéu hoa 6
t6, 1am day dai lién két puly may nén, puly may phat va puly truc khuyu dugc lam chung
xudng.

Budc 2: Pay may phat hudng va dong co, dua day dai ra khoi bd dan dong may nén
diéu hoa.

Budc 3: Thao buldng lién két dudong dng thap ap (dng hit), duong dng cao ap (dng
xa)

Budc 4: Tach dudng ong hitt, dng xa ra khéi may nén diéu hoa.

Chu y: bit kin cac 16 duong ong va cac 16 cua may nén di€u hoa tranh 1o ri dau lanh
di€u hoa ra ngoai va tranh khong khi va bui ban xam nhap vao h¢ thong lanh diéu hoa 6 t6

Budc 5: Noi long, thao cac bulong lién két may nén di€u hoa vao gia may nén.
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Hinh 2.21: Thao buldng lién két dwong

Hinh 2.20: Thao dﬁy dai mi’ly nén 6ng véi mi’ly nén diéu hoa

Budce 6: BPua mdy nén di€u hoa tach ra khdi gid may nén, dua may nén ra khoi
khoang dong co.

./

k(“f\,';,';:‘,' r W b 4

LY

Hinh 2.22: Th&o may nén diéu hoa ra khéi dong co 6 td

*. Thao ro1 bo ly hop dién tir ra khéi may nén:

Budc 1: Thao buldng lién két dia hut véi truc may nén diéu hoa.

ACL44

Hinh 2.23: Thao buldng lién két dia hat véi truc may nén
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Budc 2: Thao dia hut dién tir ra khoi may nén diéu hoa.

Budc 3: Théo sec ham, puly mdy nén di€u hoa 6 t6 ra khoi phan dau cua may nén.

Hinh 2.24: Théo vong him va puly may nén diéu hoa

Budc 4: Thao kep giit day cua cudn hit tir, vong ham lién két cuén hut véi dau may

nén.

AC1744

AC0250

Hinh 2.25: Thio kep giir diy va vong ham lién két cudn hiit véi may nén
Budc 5: Thao cudn hut tir ra khoi may nén diéu hoa.

*. Thao ro1 may nén diéu hoa khong khi 6 t6.

Budc 1: Thao cac bulong lién két cadc phan dau, than va dudi cia may nén di€u hoa.

Budc 2: Thao phan dudi may nén diéu hoa tach khoi phan than

Budc 3: Thao cum van hut, thoat ra khoi phan than may nén

Budc 4: Thao phan dau cua may nén tach roi khéi phan than may nén di€u hoa.

Budc 5: Thao bo dia lic va cac piston may ra khoi xilanh may nén diéu hoa (phan

than may nén di€u hoa).
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Hinh 2.26: Th4o cic buldng lién két cic Hinh 2.27: Thao phén dudi ra khéi phin

phin ciia may nén thdn may nén

B .

Hinh 2.28: Thao b mang xép tach khéi Hinh 2.29: Théo phin diu may nén ra
may nén diéu hoa khéi than

Cha'y : khi théo piston va bo dia lic ra khoi xialnh may nén phai duoc dat trén khin
sach.

Hinh 2.31: Thao piston va bi trugt ciia

; piston ra khéi dia lic
Hinh 2.30: Théo bj dia lac, cac
piston ra khéi xilanh may nén diéu

Budc 6: Théao piston va bi trugce ra khoi dia lac cdu may nén di€u hoa.
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2.3.2. Hién twong, nguyén nhin hw héng, phwong phap kiém tra, bao duéng may nén
diéu hoa 6 to
a. Kiém tra bé ly hop dién tir va puly ciia mdy nén diéu hoa 6 t6.

Budc 1: Dung tay lic nhe va quay puly cia may nén thiy puly bi ro va dao vay 6 bi
ctia puly bi ro thay 6 bi.

Budc 2: Do khe hé cua dia tir va bé mit phing cta puly. Néu khe hé nim trong
khoang 0,3mm + 0,6mm la dat. Néu khe hé vuot qué 0,6mm thi dia tir dd qua mon, thay dia
tor moi.

Buéc 3: Kiém tra hoat dong Dia tu
cua ly hop: =

= 20T
. o), —P
- Dit dong ho so sao cho kim : !

o< ,..\'.\ )
e AL

4
AV

HALVE
)i 1y

/

/,

ty vao dau bé mat cua dia tur.

- Piéu chinh mit déng ho so 0,3-0,6mm
sao cho dong ho chi vach gia tri 0.

S

- Cép ngudn 12V tir ac quy thuwéece la

cho cudn hut. .
Hinh 2.32: Do khe hé ciia dia tir va puly may nén

- B9 ly hop tir nghe tiéng tach
va doc chi so trén dong hd so (Néu khong nghe tiéng tach va dong hd so khong thay doi chi
sd vay cudn hat chay thay cudn hit)

- Cit ngudn cudn tir

- Quan sat kim dong ho phai trg vé gia tri 0. Néu khong 16 xo hoi vi dia ép da hu
hong can phai thay dia ép méi.

Hinh 2.33: Kiém tra hoat dong cua bd ly hop tir
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b. Hién twong, nguyén nhdn hie hong, phirong phdp kiém tra sira chita mdy nén

Dbi v6i may nén trong hé thong diéu hoa khéng khi, co ba hién tuwgng hu hong
chinh thuong gip 13 : ro ri moi chat, mat ap suit bom hodc bom yéu va may nén phat ra
tiéng kéu khi bom.

* Hién tuong 1:

Hé thong hoat dong binh thudng nhung hiéu qua 1am lanh giam déan theo thoi gian.
Sang som lanh kha tdt nhung khi c6 anh n'fmg mat troi thi hiéu qua lam lanh gidm rd rét mat
du tat ca cac chi tiét khac déu dam bao yéu cau ky thuat.

- Nguyén nhan:

Do ro ri moi chat tai phot ¢ truc cia Van giam ap

may nén, dé lai vét dau loang ngay phia sau

Ap suit cao

pully dan dong do may nén dugc st dung lau bat thudong

ngay dan dén cao su bi bién cting, 130 hoa khong
con tac dung lam kin. Tuy nhién néu dau boi
tron may nén bi thiéu ciing dan dén hu hong
phét 1am kin. Hu hong dang nay khong 1am anh
huong dén 4p suat bom ctia may nén nhung cé
kha ning anh huong dén tudi tho ciia may nén
rat 1on do bi mat diu boi tron néu khong duoc
phéat hién va stra chita kip thoi.
L2 , N Hinh 2.34: Van gidm ap va phét lam kin

- Phuong phép kiém tra stra chira: cﬁi méy 11)1én P

Tién hanh két n6i dong ho vao hé thong
dung k¥ thuat, van hanh hé thong va quan sat dong hd.

Pong hd nhanh ap suat cao (dong hd High — mau do) bao ap suit thap hon gid trj tbi
thiéu qui dinh trong khi dong hd nhanh ap suat thap van dat gid tri can thiét. Quan sat dong
mdi chét tai ctra quan sat thay xuat hién nhiéu bot trang di chuyén lién tuc. Piéu nay khang
dinh rang hé théng da thiéu méi chat lanh.

Tién hanh kiém tra ro ri may nén theo cc budc sau:

Budc 1: Tién hanh thu hdi méi chat bang thiét bj chuyén dung.

Budc 2: Kiém tra ro ri h¢ théng diing yéu cau ky thuat dé bang phwong phap nén ap
sudt két hop bot xa phong dé kiém tra xi may nén tai vi tri ¢d truc may nén, van giam ap va
cac khép lap ghép.

Budc 3: Thao duong dng vao/ra clia may nén va quan sat kiém tra chat lugng dau
lanh.
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- Néu dau c6 lan mau den 1a do may nén bi mai mon.

- Néu dung dich bén trong may nén c6 mau nau sita 1a do str dung moi chat khong
dam bao chat lugng. Ngoai ra dau lanh khong dang loai va khong dam bao chét luong ciing
gay ra hu hong dang nay.

- Hai dang biéu hién nay cho biét bau loc c6 kha ning nghet rat cao.
- Vé sinh may nén bing xing hodc chit tiy rira chuyén dung, sau d6 thoi
sach bang khi ni-to.

- Khi may nén c6 nhiing biéu hién hu hong nhu trén, phai tién hanh kiém tra toan bo
hé thong theo cac budc sau

Budc 4: Thao binh ngung hoic bau loc, vé sinh that sach duong 6ng cap ap va gian
ngung tu. Kiém tra xi gian ngung tu doc lap tai budc nay.

Budc 5: Thao van tiét luu, vé sinh that sach duodng 6ng thép ap va van tiét luu. Kiém
tra xi gian lanh doc 1ap tai budc nay.

Budc 6: Tién hanh rép va thay thé céc chi tiét hu hong.
Luu ¥: bau loc phai duoc thay méi mdi khi thao chi tiét hé thong.

Budc 7: Tién hanh rat chan khong, kiém tra xi va nap moi chat cho hé théng dung
yéu cau k¥ thuat.

*. Hién tuong 2:

Hé thong lam lanh khong 6n dinh, nhiét d6 lam lanh ting giam bat thuong.

- Nguyén nhan:

Nhiét d gi6 lanh tai cira ra luc ting ltic giam khong 6n dinh mic du khong c6 bat ky
su diéu chinh nao. C6 nhiéu nguyén nhan dan dén hién tuong nay nhung c6 mot diém chung
1a 4p suét nén cua may nén khong 6n dinh.

Ngoai nguyén nhan ddy dai din dong may nén bi chung, bi 130 hoa bién cing can
phai thay day dai méi, nguyén nhan con lai xuat phat tir may nén.

Dbi v6i may nén loai dia chéo cb dinh: nguyén nhan giy ra hu hong do cac van hat
va van nén lic kin lac khong kin, diéu nay do thoi gian hoat dong ctia may nén qua lau, din
dén céac 14 van va dap lam xuét hién 16m sau trén dé van khién van bi dao dong va thinh
thoang 14 van bi kénh trén dé cua né. Ngoai ra do hé théng hoat dong lau ngay, bau loc
khong con kha ning loc sach, cac tap chat s& di chuyén theo dong moi chat dén tich tu tai
van hut va van thoat khién n6 khong thé dong kin lién tuc.
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Dbi véi may nén loai thay d6i hanh trinh piston: Ngoai nguyén nhan nhu laoi5 may
nén kiéu dia chéo ¢ dinh, con do van diéu khién may nén gay ra. Loai van diéu chinh nho
chénh 1éch ap suat, khi cac vién bi va cac seal lam kin khong tt, lac kin luc khong s& dan
dén ap suat diéu khién khong 6n dinh, diéu ndy cé nghia hanh trinh piston thay doi khong
nhu mong mudn din dén 4p sut nén moi chit ciing khong dap tmg dung yéu cau lam lanh.
Két qua 1a hé thong 1am lanh khong 6n dinh.

Pbi v6i may nén loai xoan ¢: Ngoai nguyén nhan do cac van hit va van thoat gay
ra, cac bi din dong ranh xoan bi dong c6 do ro 1am cho ranh xodn bi dong lic lu trong qua
trinh hoat dong khién ap suét bom bi dao dong lién tuc dan dén hiéu qua lam 1anh ciling bi
anh huong lién tuc, dan dan theo thoi gian 1am may nén bi mai mon sinh ra tap chat bam
vao cac van hut va van thoat din dén cac van lam kin khong on dinh.

Pbi voi may nén kiéu canh gat ly tAm: Loai nay thuong xuyén gip phai hién tuong
hiéu qua lam lanh khong hiéu qua. Van dé nay do cac canh gat va rdnh cta né hoat dong lau
ngay sinh ra mon khong déu, tao nén cac khép trén canh gat khién qua trinh ly tim cua canh
gat bi anh hudng lam céc canh gat bi lic trong qua trinh hoat dong dan dén ap suit bom cua
may nén bi dao dong khong tuan hoan. Piéu nay c6 nghia may nén lic manh lic yéu din
dén hiéu qua lam lanh Itc lanh luc khong.

- Phuong phép kiém tra, bao dudng va sira chita:

Khi may nén hoat dong khong 6n dinh dan dén hiéu qua lam lanh ciing khong 6n
dinh, do d6 can hai kiém tra tinh trang bom ctia may nén bang ddng ho do ap suit.

Viéc kiém tra 4p suat moi chat trong khi diéu hoa 1am viéc cho phép phan ving gia
dinh nhitng khu vuc c6 van dé. Do d6 diéu quan trong 14 phai xac dinh duoc gia tri phu hop
va dé chuan doan su cb.

Tién hanh két ndi déng hd vao hé thdng ding k¥ thuat. Van hanh hé théng va quan
sat ap sudt trén ca hai dong ho Low va High ¢ s6 vong quay dong co 1.500 v/ph.

Néu 4p suat may nén khong 6n dinh,
kim trén ca hai dong hd s& dao dong dong
thoi theo hai chidu nguoc nhau. Péng hd
High chi ap suit cao thi dong ho Low s& chi
ap suat thap. Dong ho High chi ap suat thap
thi dong hd Low s& chi ap suét cao. Qua
trinh ndy ct dao dong lién tuc. Diéu nay
chung té may nén hoat dong khong 6n dinh.

Truong hop nay co6 thé stra chirta va
bao dudng mdy nén duge. Tién hanh thao ra  Hinh 2.35: Gia trj thé hién trén ddng hd twong
may nén dé kiém tra tinh trang vat liéu may irng v6i tinh trang hw héng cua hé thong
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nén. Néu cac by phan may nén con tot, ti€n hanh vé sinh bao dudng va ra lai van mot chiéu,
néu khong thay may nén maoi

* Hién tuong 3:
May nén c6 tiéng kéu khi hoat dong: c6 hai truong hop
- Trudng hop 1: Hé thdng van lanh t6t nhung may nén co tiéng kéu.

Nguyén nhan: Tiéng kéu phat ra tir may nén trong trudng hop nay 1a do cac 6 bi truc
din dong, cac vién bi ban cau dan dong pittong bi mon lam ting khe hé sinh ra lyc va dap
phat ra tiéng kéu. Hién tuong nay chi giy ra tiéng on nhung 4p sut nén ctia may nén van
dam bao yéu cau can thiét.

- Trudng hop 2: Hé thong 1am lanh kém va mdy nén c6 tiéng kéu.

Nguyén nhan: May nén phat ra tiéng kéu trong truong hop ndy ngoai nhiing nguyén
nhan nhu truong hop 1, con do sy mai mon giita pittong va xy lanh may nén. Trong mot sd
may nén, pittong c6 bac lam kin, khi khe ho gitra pittong va xy lanh qué 16n trong qua trinh
hoat dong pittong bi lic s& sinh ra tiéng kéu va lam giam cong suat bom cua may nén. Tuy
nhién trong nhitng may nén pittong khong cé bac lam kin, khi tang khe ho giira pittong va
xy lanh ngoai viéc phét ra tiéng kéu con 1am mét ap suat nén khi bom. Tét ca cc van dé xay
ra néu trén, ngoai yéu to thoi gian 1am viéc cia may nén con do van dé boi tron may nén
khong tot: thiéu dau boi tron, dau boi tron khong dam bao tiéu chuan, moi chat khong dam
bao tiéu chuan...

- Phuong phap kiém tra, bao dudng va sira chira:
Pé xac dinh hu hong may nén trong truong hop nay, tién hanh theo cac budc sau:

Buée 1: Két ndi dong hd do ap suat vao hé thong, van hanh hé thong dé kiém tra ap
suit bom ctia may nén theo quy trinh k¥ thuét.

Budc 2: Tat/md cong tic DHND va ling nghe tiéng kéu. Néu tit cong tic, tiéng kéu
giam. Tién hanh kiém tra 6 bi pully ddn dong theo quy trinh huéng dan sira chira.

Budc 3: Néu tit cong tac DHND, tiéng kéu mat. Tién hanh kiém tra budc 4

Budc 4: Tat dong co. Tach day dai din dong ra khoi pully may nén. Kiém tra do ro
va tiéng kéu cum ting dwa ddy dai may nén.

2.3.3. Quy trinh lip may nén diéu hoa:

Quy trinh 1ap duoc thyc hién ngugc véi quy trinh thao.
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3. TOM TAT TRINH TU THU'C HIEN

va lap may nén di€u
hoa vao h¢ thong lam
lanh.

TT | Tén cac buoc cong viéc | Dung cu, thiét bi, vdt tur Yéu cau ky | Cac chu y vé an

thuat toan lao dong

1 | - Xé&c dinh cac loai cua | - M6 hinh dan trai hé Thyc hién | Pam bao an
may nén diéu hoa thong diéu hoa khong khi | ding  quy |toan cho dung
khong kh. trinh,  quy | cu, thiét bi va vé
Y C A A i pham sinh cong

)%ac d{nh Ca’lc b? phin - M6 hinh dong co nd nghiap
cl\unh cAua ma},/ nén diéu chtra hé thong lanh cia '
hoa khong khi didu hoa 6 to

2 | -Thyc hién xa gas (m6i | _ 4. vo 6 t6 nhu 110. kia Thuc hién | Pam bao an
Ch:'?lt lanh) ra khéi‘ hé morning .... chira hé théng d}'mg quy |toan _(?ho' d\ung
thong lam‘lanh bang 1am lanh cia didu hoa trinh, quy C}l, thict bi va vé
may thu hoi gas chuyén khéng kh. pham sinh cong
dung. nghiép.

- Thyc hién xa gas (moi L R
chét lanh) ra khoi he | - May nén diéu hoa khong
thong 1am lanh bang khi 6 16: 4 cai

ddng ho 4p suit gas. - Bo dong ho ap suét ciia

3 |- Thao may nén didy | N¢ thong dituhoakhong |y o piay | pam bao  an
hoa ra khoi dong co 6 khi: 2 b3 dang quy |toan cho dung
to. - M4y thu hoi gas lanh: 1 trinh, quy | cy, thiét bi va vé
- Thao ro1 may nén cal pham Smh_ . cong
diéu hoa khong khi 6 t6 | - Céc dung cu cam tay dé nghiép.

4 | - Céc hién tuong biéu L};af’ mz,nen diéu hoa Thyc hién |Dam bao an
hién dé xac dinh hu ong KA. ding quy | toan cho dung
hong ciia may nén khi | - Phong hoc gi6i thi¢u ban | trinh, quy | cu, thiét bj va vé
diéu hoa. dau. pham sinh cong

nghiép.

5 | - Thuc hi¢n bao dudng
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Bai 3: BAO DUONG, SUA CHUA GIAN NONG

1. MUC TIEU:
Sau khi hoc xong bai nay nguoi hoc co kha nang:

- Mb ta dugc dic diém cau tao va nguyén ly 1am viéc cua gian néng.

- Théo, lap gian noéng ding yéu cau k¥ thuat.

- Chip hanh dung quy trinh, quy pham trong nghé céng nghé 6 to

- Rén luyén tinh ky luat, can than, ti mi caa hoc vién.
2.NOI DUNG
2.1. CAU TAO VA NGUYEN LY LAM VIEC CUA GIAN NONG
2.1.1. Nhiém vu va ciu tao ciia gian néng:
a. Nhiém vu ciia gian néng diéu hoa khéng khi:

Gian nong duogc xem la mot thiét bi trao d6i nhiét ctia hé théng lam lanh diéu hoa 6
t0.

Gian nong (gian ngung) lam mat moi chét & thé khi c6 4p suat va nhiét d cao bi nén

bdi may nén va chuyén né thanh méi chat ¢ trang thai 1ong va nhiét dong thap (phan 16n
moi chat & trang thai 16ng va c6 1an mot s6 & trang thai khi).

Pé 1am mét dugc moi chét thi vi tri ciia gian nong duge lap ¢ phia trude xe dé c6 thé
lam mat cudng buic nho khong khi hut béi quat gié ctuia két nude lam mat dong co va dong
khi do xe chuyén dong.

Mot s6 kiéu xe ¢ trang bi quat dién danh riéng cho gian néng

&7

Gian néng diéu
i < hoa

Hinh 3.1. Vij tri gian néng trén 6 to
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b. Cdu tao gian nong :

Pé thuc hién duoc chic ning 1am mat va ngung tu moi chat hoan hao, gian néng
phai nha ra mot luwong nhiét 16n vao khong khi. Do vay, gian nong dugc thiét ké co hé sb
truyén nhiét va dién tich truyén nhiét 16n, dong thoi c6 quat thoi khong khi vao dé ting hé
sO truyén nhiét va chénh 1éch nhiét do giita gian néng va khong khi.

Gian néng gdom cac ong dan mdi chat va cac canh tan nhiét bang vat liéu c6 hé s6 dan
nhiét cao. N6 dugc dat ¢ phia trude két nude lam mat dong co.

Hinh 3.2: Ciu tao gian néng di¢u hoa khong khi 6 to

Ngay nay trén xe nguoi ta trang bi gian nong kép hay con goi 1a gian néng tich hop
dé nham hoa 16ng hoi moi chit lanh tét hon va ting hiéu suat ciia qua trinh lam lanh trong
mot sd chu trinh.

2 Bo chia
long -hoi

1 Ving ngung ty

[ Moi chat dang hoi
B 1M6i chat dang long

<= Méi chat dang hoi

% mp Moi chat dang long

|— 9 Ving qua lanh ;
Hinh 3.3: Céu tao ciia dan néng kép (dan néng tich hop)
2.1.2. Nguyén ly lam vi€c cuia gian nong:

Trong qué trinh hoat dong, moi chét lanh thé hoi duoc may nén bom véi nhi¢t do va
ap suat cao dua dén cira vao dugc bd tri phia trén gian néng va dong moi chét niy sau khi
dién day va di chuyén qua gian ngung tu s& duoc quat giai nhiét thoi gié xuyén qua cac canh
tan nhiét cia gian ngung tu lam cho nhiét d6 moi chit bén trong gian ngung tu mat mot

44



lwong nhiét rat 16n lam lwong nhiét cia moi chat ¢ thé hoi bi ha xubng thip hon diém soi
nén ngung tu thanh thé 1ong rdi dén cira ra dwgc bd tri phia dudi cia gian néng.

Hinh 3.4: Trang thai mai chit bén trong gian ngung tu
1. Duong vao, moi chat thé hoi 2. Méi chat dang ngung tu

3...Puong ra, méi chdt thé long 4. Lubng gié gidi nhiét

2.2. QUY TRINH THAO, KIEM TRA, LAP GIAN NONG
2.2.1. Thao gian néng diéu hoa khong khi 6 to

Trudc khi thao cac bd phan nao cua hé¢ théng 1am lanh c6 chtra mdi chit cua diéu hoa
khong khi 6 to, thi can thu hdi gas trong hé thong ra ngoai hodc xa hét ga trong hé thong.

Tuy theo mdi loai xe c6 mot quy trinh thao lap cu thé, trong gido trinh nay chi trinh
bay mét quy trinh théo lp trén xe Chervolet Colorado.

Budc 1:Thao ludi tan nhiét két nude

Budc 2: Théo co cau khoa nap ca-po.

Budc 3: Thao gia d& khung nip ca-po.

Budc 4: Thao dng din moéi chat dén cong tic ap suét 3 néc.
Budc 5: Théo gidc ndi dién dén quat giai nhiét gian nong.
Budc 6: Thao dng dan méi chit vao bau loc.

Budc 7: Thao dng din moi chét ra bau loc.

Budc 8: Thao gia giit bau loc.

Budc 9: Thao bau loc
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Budc 10: Thao cum gian nOng va quat gian néng

Hinh 3.5: Thao gian néng xe Cheverlet colorado

2.2.2. Hién twong, nguyén nhian hw héng, phwong phap kiém tra, bio dudng va sira
chira gian nong
Gian nong thuong c6 nhitng dang hu hong phd bién sau:
a. Ro ri gas tai vi tri rdc co ddu ong:
- Hién tuong:

Néu ro khong dang ké va chi xay ra khi hé thong lam viéc. Khi d6 ngudi sir dung s&
khong phat hién kip thoi va trong qué trinh sir dung hé thong van hoat dong binh thuong tuy
nhién hiéu qua lam lanh giam dan theo thoi gian.

Néu 10 ri nhiéu lugng moi chét sé bi thiéu nghiém trong, hé théng s€ khong 1am lanh
dugc tham chi ngirg hoat dong.

— Nguyén nhan:

Do céc ric co siét khong ding liwc va khong dung yéu cau ki thuat.
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Do cac dém 1am kin bj 130 hoa dan dén bién cimg, bi rach trong qua trinh lap rap,
dém khong dtng kich thudc hodc khong ding chung loai din dén hiéu qua lam kin khéng
dat yéu cau.

D g " p 10440

Hinh 3.6: Vi tri ric co diu dng vao gian ngung tu

Cac bé mat con cua cac rac co bi bién dang, bi ran nat, bi mé, bi soc do lép rap
khong dung k¥ thuat. Bi rd do moi chat khong dat chat lugng, dau lanh khong dam bao chat
lugng, trong hé théng c6 1an khi, loc gas bi do ban, may nén bi mai mon sinh ra tap chat
trong qua trinh str dung 1am tich ty tap chit tai ric co dau dng gay dn mon hoa hoc.

— Phuong phap kiém tra, bao dudng va sira chita:

Tién hanh thuc hién theo quy trinh sau:

Bude 1: Quan sat bang mét xung quanh ric co dau dng, néu c6 bui 4m bam xung
quanh ric co 13 do ¢6 dau lanh ro ri gdy 4m w6t va bam bui.

Budc 2: Dung may do hoi gas dé kiém tra ro ri ric co. Pé kiém tra duoc, trude tién
cho hé thong hoat dong, sau d6 mé may do hoi gas va dua miii do kiém tra xung quanh ric
co. Néu c6 hoi gas ro ri thi may kiém tra s& phat ra tiéng kéu pip pip, tan sé tiéng kéu phat
ra cang nhanh thi lwong hoi gas bi xi cang nhiéu.

Ngodi ra, c6 thé ding bot xa phong hay bot tuyét thoa day xung quanh ric co, sau d6
mo hé théng diéu hoa khong khi cho hoat dong, néu cé bong bong xuét hién tai khu vuc bot
xa phong thi chin chin rang ric co dau 6ng da bi xi.

Truong hop lau ngay, gas lanh khong con trong hé thong, may nén s& khong 1am viéc
mic du cong tat may lanh ¢ ON. Luc nay phai dung mdy nap gas dé nén khong khi vao h¢
thong va tién hanh kiém tra xi rac co bang bot xa phong két hop véi kiém tra thoi gian giam
&p trén dong ho ap suat cao

Budc 3: Stra chita cho ro ri ga
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Luu y:
+ Thay méi toan b cac seal lam kin:
+ Néu ranh dém bj bién dang, quén chen cao su non va thay dém mai
+ Néu ric co bi nut, v, bién dang thay ric co mdi.
+ Néu réc co lién két con bi bién dang, loe lai mat con.
b. RO ri duong ong ciia gian nong:
— Hién twong: Dang hu hong nay ciing dé lai hién tuong giéng nhu xi ric co dau dng
— Nguyén nhan:

Thong thuong dang hu hong nay do ap sudt bén trong gian ngung tu qua 16n va thoi
gian sir dung 1au ngay dan dén gian ngung tu bi an mon hoa hoc tai cac vi tri vat liéu cia
gian ngung tu co tap chat (16i san pham) sinh ra céc 15 thung nho. Ngoai ra con do trong qua
trinh sir dung gian ngung tu bi co, va cham vo1 cac chi tiét khi rung dong dan dén ma sat
mai mon lam thung gian ngung tu.

— Phuong phap kiém tra, bao dudng va sira chira:

Khi cac duong 6ng gian ngung tu bi nit, xi...tién hanh kiém tra theo quy trinh sau:

Budc 1: Quan sat bang mét toan bo dién tich gian nong, néu c¢6 byi 4m bam vao vi tri
nao 1a do c6 dau lanh ro ri gy am wét va bam bui tai vi tri d6, khi d6 tién hanh xac dinh
chinh x4c vi tri hu hong bang bot xa phong.

Budc 2: Néu vi tri hu hong khong thé xac dinh dugc bang bot xa phong thi phai thao
roi dé khoi hé thong dé xac dinh vi tri hu hong bang cach nén khi vao gian néng va ngam né
Vao bé nudce dé xac dinh vi tri xui bot.

Budc 3: Stra chira;

Néu gian ngung tu kiéu udn khic ma bi xi 16 nho thi han lai, néu bi ntt hay xi 16 16n
phai thay méi. Tuy nhién néu gian néng kiéu song song, xi 16 nhé han lai nhu trén, néu nut
hodc xi 16 16n trén tong s6 duong 6ng chiém dudi 15% dién tich gian ndng, co thé loai bo
cac duong ong nay (han bit) va bé tri lai vi tri quat giai nhiét cho phu hgp. Tuy nhién hiéu
qua 1am lanh bi giam twong ddi. Ngoai ra néu dién tich bi loai bé 16n hon 15% dién tich
gian nong thi thay gian mai.

c. Hiéu sudt tan nhiét kém:

— Hién tuong:

Khi gian nong khong dam bao kha ning tan nhiét tét thuong dé lai hién tuong hé
thng 1am lanh khéng 6n dinh, lac lanh luc khéng trong sudt hanh trinh xe di chuyén. RS
nhat 14 khi xe chay cung s6 vong quay dong co nhung trén dudng xa 16 thi hiéu qua lam
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lanh van tdt nhung khi chay trén duong ndi 6 thi hi€u qua kém ro rét. Khi tro1 ¢6 mua thi
lanh rat t6t nhung troi khong mua thi hiéu qua 1am lanh giam dang ké, ddng thoi bau loc gas
néng bét thuong.

— Nguyén nhan:

Nguyén nhin 1am cho hiéu suét tan nhiét kém 1a cac khe ho gitta nhitng 14 tan nhiét
1au ngay bi bui ban bam kin, do céc 14 tan nhiét bi xép che bit dudng thong gi6, do canh tan
nhiét két nude bi bui ban bam kin 1am can tré ludng gié tan nhiét cho gian ngung ty, do quat
giai nhi€t hu hong, 4o gi6 canh quat khong kin, nit, vo.

— Phuong phap kiém tra, bao dudng va sira chita :
Trong trudng hop nay, tién hanh kiém tra nhu sau:

Két ndi ddng hod vao hé thong va quan sat: ca hai déng hd déu bao gia tri ap suat cao,
khong thiy bot khi trong ctra quan sat trén bau loc hodc trén cira quan sat ctia dong hd khi
dong co chay o sb vong tua thap (dudi 1000v/p). Picu nay 1a do nap qua thira méi chat cho
hé thong hodc do hiéu qua lam mat cta gian ngung tu kém

Kiém tra va rat bot luong méi chat khoi hé thong phu hop cin ¢t vao cira quan st va
thong s6 déng ho theo quy trinh k¥ thuat.

Quan sat kiém tra cac 14 tan nhiét c6 bi bam bui ban khong, c¢6 thi vé sinh sach s€
bang nudc sach va dung cu rira. Néu cac 1a tan nhiét bi x€p thi stra chita lai.

Kiém tra quat giai nhiét gian ngung tu: M6 hé théng may lanh va kiém tra ngudn cip
cho quat giai nhiét. Néu c6 ngudn thi kich truc tiép cho quat quay va kiém tra téc d6 quat
giai nhiét, néu quat quay cham hoic khong quay thi thay quat mgi. Néu khong c6 ngudn thi
sira chita ngudn cung cap va tién hanh kiém tra.

2.2.3. Lip gian nong di¢u hoa khong khi
Quy trinh 13p nguoc lai quy trinh théo.
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3. TOM TAT TRINH TU THU'C HIEN:

diéu hoa
khoéng khi 6 to

thdng diéu hoa khong khi
c6 chtra gian nong.

- M6 hinh dong co nd ¢o
chtra hé thong diéu hoa
khong khi 6 to.

-Bo dd nghé dung cu cam
tay.

- D¢ lau sach cotton: 0,5
kg

- Phong hoc gidi thi¢u ban

dau, co dﬁy du vi tri thuc
hanh.

quy trinh, quy
pham

TT | Tén cac buoc | Dung cu, thiét bi, vat tw Yéu cau Cdc chu y vé an toan
cong viéc k5 thudt lao dong

1 | Théo gian | - Xe 0 t6 toyota vios co Thuc hién dang | Pam bao an toan cho
ngoén diéu hoa | chira hé thdng 1am anh quy trinh, quy dung cu, thiét bi va vé
khong khi 6 td | ciia diéu hoa khong khi 6 | pham sinh cong nghiép.

2 | Kiém tra, bao to. Thuc hién dang | Bam bao an toan cho
dudng va sira | - Xe 6t6il0cochrahé | quy trinh, quy | dung cu, thiét bi va vé
chira gian | théng 1am anh cta diéu pham sinh cong nghiép.
noéng diéu hoa | hoa khong khi 6 t6.

3 | Ldp gian nong | - M6 hinh gian trai h¢ Thuc hién dang | Pam bao an toan cho

dung cy, thiét bi va vé
sinh cong nghiép.
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Bai 4: BAO DUONG, SUA CHUA BINH LOC HUT AM VA VAN TIET LUU
1. MUC TIEU:
Sau khi hoc xong bai nay nguoi hoc co kha nang:

- M@ ta dugc dic diém ciu tao va nguyén Iy 1am viéc cuaa binh loc hit am va van tiét

luu

- Kiém tra, bao dudng, stra chira binh loc hit 4m va van tiét luu dung yéu cau k¥
thuat

- Chap hanh dung quy trinh, quy pham trong nghé céng nghé 6 to

- Rén luyén tinh ky luat, can than, ti mi caa hoc vién..
2. NOI DUNG

2.1. CAU TAO VA NGUYEN LY LAM VIEC CUA BINH LOC HUT AM
2.1.1. Cong dung va ciu tao ciia binh loc hiit Am
a. Cong dung :

Binh loc hat 4m con goi 13 bau loc gas hay phin loc ¢6 cong dung loc sach cac tap
chat va tach hoi am ra khoi moi chat lanh.

b. Cdu tao binh loc hit am:

) i | Ludi loc
Chéat hat am ‘ )

M6i chét dang khi g
Ol cha ang | &

/s

Ga léng

\
/

Sight-glass Khoéng du

Dong bot
khi lién tuc

Khéng co6

bot khi

[Qua nhiéu gk
Khéng co

bot khi

Hinh 4.1: C4u tao bau lgc gas ¢6 kinh quan sat
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Binh loc hat 4m 1a mdt binh kim loai bén trong c6 ludi loc va chat hit 4m. Chat hat
am duge 1am tir vat liéu c6 dic tinh hat 4m 13n trong moi chét lanh, thuong chat hit 4m
duoc lam bé’mg cac hat silicat. Bén trong bau loc chét hit 4m duoc dat gifra hai 16p ludi loc
hodc dugc chira trong mot tui riéng. Tui khi am dugc dat cb dinh hodc dat tu do trong bau
loc. Kha ning hut 4m cua phan tir hit 4m nay tiy thudc vao loai chat hit 4m, dién tich cua
phﬁn ttr hat 4m va nhiét dd cua moi truong lam viéc.

Kinh quan sat 12 ctra dé kiém tra, duoc str dung dé quan sat moi chét tun hoan trong
chu trinh 1am lanh cling nhu dé kiém tra lugng moi chat.

Co6 hai vi tri dat kinh kiém tra: Mot duoc la“ip & dau ra cua binh chtra va loai kia duoc
lap & gita binh chira va van gian nd. Nhin chung théng qua cira quan sat ddu hiéu bot khi
qua kinh quan st s& biéu thi tinh trang moi chét di chuyén trong hé thong.

Mot s6 hé thdng dung bau tich luy (binh ngung tu) duoc lip gitta gian lanh va may
nén

5

Hinh 4.2: C4u tao bau lgc kiéu binh ngung tu

1. Mbi chét lanh tir bo bay hoi téi 2. B6 khtr 4m 3. Ong tiép nhan moi chét chir U
4. L5 nap moi chit 5. Ludi loc 6. M6i chat dén may nén
7. Puong hat moi chét thé khi 8. Nap nhya déo.

2.1.2. Nguyén ly 1am viéc ciia binh loc hiit am

MGoi chit lanh ¢ thé 16ng tir gian ndng di vao bau loc qua ludi loc dé loai bo tap chét,
sau do di qua phﬁn tr hut am dé tach am khoi méi chit va tiép tuc qua ludi loc dé loai bo tap
chat. Sau khi méi chat dugc loc sach va hat am sé tiép tuc duoc dua ra khoi bau loc dén van
tiét lru. Tuy nhién tuy vao két cau cua van tiét lvu ma cu tao cua bau loc c6 nhiéu dang
khac nhau va tén goi ciing khac nhau nhu binh loc hit 4m hay binh ngung tu.
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2.2. CAU TAO VA NGUYEN LY LAM VIEC CUA VAN TIET LUU
2.2.1. Cong dung, ciu tao van tiét lvu:
a. Cong dung ciia van tiét luu:

Van tiét Iuu con goi 1a van gidn nd hay van phun gian lanh. Cong dung ctia van gidn
nd cho phép mdi chat & thé 10ng ap suit cao gidn nd khi di vao gian lanh dong thoi né ciing
diéu tiét cho dong moi chat lanh di vao gian lanh phu hop véi ting ché do 1am viée cta hé
thong.

b. Cdu tao van tiét luu (van gian no):
Van tiét luu (van gidn ng) dung trén & t6 co 2 loai chinh:

- Van tiét luu (van gian nd) loai 4p suat khong d61 dugce goi 1a van tiét luu 6ng mao
thuong khong dung trén 6 to.

- Van ti€t luu nhiét (van gian ng nhiét) chia lam 2 loai chinh 1a van gian nd nhiét kiéu
hdp va van gidn nd nhiét kiéu c6 rau (loai ¢6 1 rau, loai c¢6 2 rau). Van gidn no loai 1 rau la
van gian nd can bang trong, van gian nd loai 2 rau la van gian nd can bang ngoai.

Van tiét luu cin bang trong Van tiét lru cén hang ngoai

Hinh 4.3: Hinh &nh van tiét lvu cAn bing trong va cin bing ngoai

* Cau tao van ti€t luu can bang trong va ngoai:

Phan cau tao vao nguyén ly hoat dong ctia loai van gian nd nay la giong nhau chi &
van tiét luu can bang ngoai c6 thém ong can bang.
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Moi chat thé 16ng ap suat cao

Hinh 4.5: CAu tao van tiét lwu cin bing ngoai

1. Ngd vao 4p sudt cao 4. Ctra dinh lwong 7. Mang cén bang

2.Ngdraapsudtthidp 5. Van bi dinh lugng 8. Budng chira moi chét
3. Ong mao dén 6. Lo xo van dinh lugng 9. Ong can bing

* C4u tao van tiét luu dang hop:

9.
n. 3
1'12). 12
3 4
Low
Pressure
2. Liqud L
s o
o ssure
. === Liquid
7.F3 .

Hinh 4.6: CAu tao van tiét luu dang hop

1. Ngd vao ap cao 2. Ngb ra ap thap 3. Ngd vao ap thép 4.Ngb ra ap thap
6.Vanbi 7.Lo xo didu khién 8. Ti diéu khién 9. Mbi chét 10.Budng can bing
12.Thanh cam nhéan nhiét

2.2.2. Nguyén Iy lam viéc ciia van tiét luu.
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B phén cam nhan nhiét 6 cua van gian nd duoc dat & bén ngoai clia cua ra cia gian
lanh. O dinh ctia mang din téi 6ng cam nhan dién, c6 chira moi chat va ap suat ctia moi chét
thay d6i tuy theo nhiét do bén ngoai ctia gian lanh.

Hoat dong dong mé ctia van dugc diéu khién boi sy chénh 1éch ap suat. Ap suat moi
chat & bén ngoai cua gian lanh tac dong vao day mang. Sy can bang gitra lyc day mang 1én
(4p sudt moi chit & bén ngoai cua gian lanh + 10 x0) va 4p sudt moi chat cua 6ng cam nhan
nhiét 1am dich chuyén van kim do dé diéu chinh dugc dong méi chat.

Khi nhiét do tai cira ra ciia gian lanh cao (tai nhiét 16n), moi chat nhan dugc mot
lwong nhiét 16n tir khong khi trong xe. Diéu d6 lam cho qua trinh bay hoi hoan toan dién ra
som hon va lam tang nhi¢t d§ cua moi chét tai ctra ra cua gian lanh. Khi ca nhiét do va ap
suat ctia ddu cam mg nhiét ting, mang cAn bang cua van gian nd dich chuyén xudng phia
dudi, day kim van xudng. Do d6 kim van mo ra va cho mot luong 16n méi chat di vao trong
gian lanh. Piéu d6 lam ting luu luong clia mdi chét tudn hoan trong hé théng, bang cach dé
lam tang ning suat lanh.

2.3. HIEN TUQNG, NGUYEN NHAN HU HONG, PHUONG PHAP KIEM TRA, SUA
CHUA BINH LOC HUT AM VA VAN TIET LUU

2.3.1. Hién twong, nguyén nhan hw héng, phwong phap kiém tra, sira chira binh loc hit
am.

a. Hién tuong:

C6 02 hién tuong xay ra ngay tai bau loc 1a bau loc dong swong, dong thoi dong bing
duong dng tir sau bau loc dén gian lanh va bau loc nong bat thuong, ca hai trudng hop nay
déu khién cho hiéu qua 1am lanh bi anh huéng, lac ban dau hé théng lanh t6t nhung sau do
khong con lanh nita. Tuy nhién chi c6 mot trong hai hién tuong la truc tiép do bau loc hu
hong, con hién tuong kia 1a do anh hudng cua chi tiét khac gy ra. Tinh trang binh thudng
bau loc phai hoi 4m.

b. Nguyén nhan:

Néu bau loc bi nong bat thudng 1a do kha ning giai nhiét cua gian ndng qua kém lam
moi chat khong thé hoa long duogc dan dén moi chit co ap suét va nhiét do cao ¢ thé hoi di
chuyén qua bau loc 1am bau loc nong 1én bang voi nhiét do tai duong ra ctia may nén. Ngoai
ra, néu lugng moi chat trong hé thong thira cling gay ra hién tuong néng bau loc, d6i khi dan
dén bé dudng 6ng ap suit cao.

Néu bau loc dong suong va lanh 1a do cac chat hut 4m d3 no khong con kha ning hut
am 1am cho moi chat van con hoi am, khi di xuyén qua phan tir hiit 4m s& sinh ra sy chénh
1&ch ap suét nhat dinh déng thoi bén trong bau loc, ph(:in to loc 1au ngay bi tap chét tich tu
giy ngh&n bau loc sinh ra hién twong phun moi chat bén trong long bau loc lam moi chét
bay hoi va thu nhiét din dén dong swong quanh bau loc.

Ngoai ra trong qué trinh nap gas lanh hodc thao lip sira chita hé thong ma khong rat
sach hoan toan khong khi trong hé théng, moi chat lanh s& dong bang ngay tai 16 dinh luong
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ctia van tiét luu va dudng 6ng trude nd 1lam cho qua trinh 1am lanh bi gian doan luc lanh luc
khong, ludng gié thdi ra tai cac ctra gid c¢6 lac manh cé luc chi thdi hoi swong kém theo
tiéng gid lla trong tap 10 xe.

c. Phirong phdp kiém tra, bao dwéng va sira chira:

Néu bau loc ¢6 cac hién tuong nhu trén ta thuc hién kiém tra béng cac budc sau.

Budce 1: Két ndi ddng ho vao hé thng va quan sat:

Budc 2: Quan sat dong ho kiém tra hé thong thiy: trong qua trinh hoat dong, ap suit
trén dong hd LOW c¢6 luc dat ap suat binh thudng nhung c6 lac gan nhu co gia tri 0 bar
trong khi d6 dong ho HIGH dao dong khong dang ké trong gié tri cho phép. Trudng hop nay
tién hanh rGt moi chat khoi hé théng, thay bau loc méi va hut khong khi ra khoi hé thong
hoan toan, tién hanh nap gas cho hé thdng dung quy trinh k¥ thuat.

DPéng hé6 LOW Ddng hé HIGH Dong hé LOW Ddng hd HIGH
oo =\,

)

Hinh 4.7: Pong ho biéu thi ¢ bot khi trong
hé thong

Hinh 4.8: Pong ho biéu thi bau loc bi nghet

Budc 3: Néu quan sat thay ca hai dong hd LOW va HIGH déu c6 gia tri ap sudt thap
kém dong bang dudng ng tir bau loc dén hop gian lanh do bau loc bi do va nghet, tién hanh
thay bau loc méi ding quy trinh k¥ thuat.

2.3.2. Hién twong, nguyén nhan hw héng, phwong phap kiém tra, sira chira van tiét lru
a. Hién tuong:

Khi van tiét luu hu hong hé thong s& lam lanh khong hiéu qua mic du luong moi chat
du va dung yéu cau k¥ thuat, may nén, gian ngung tu déu tot.
b. Nguyén nhan:

Do hoat dong lau ngay din dén cac phan tir cam nhan nhiét trong van tiét luu khong
con hoat dong chinh xac, cac van bi bi 16, 10 x0 luc bi 1, ket, bi 6 xy hoa bam ban dan dén
diéu khién 16 dinh luong khong chinh xac 1am cho méi chét phun vao gian bay hoi qua it
khong du lwong moéi chat dé lam lanh hodc qua nhiéu khong dam bao su bay hoi dat tiéu
chuén dé gidn né va huat nhiét.
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c. Phirong phdp kiém tra, bdo dwéng va sira chira:
Dung dong hé do ap suat dé xac dinh tinh trang hu hong cua van theo cac budc sau:
Budc 1: M ON hé théng diéu hoa khong khi.

Budc 2: Theo di sy thay doi nhiét d6 tai vi tri van tiét luu ngay khi vira md ON hé
thng. Nhiét do thay d6i cham va khong dang ké.

Budc 3: Dung 6ng nghe dit vao van tiét luu, khong nghe rd tiéng phun méi chat qua
van tiét luu. Néu van tét tiéng phun xuét hién rat rd rét v6i Am phat ra gidng voi tiéng xa voi
hoi xe gan may.

Budc 4: Két ndi dong hd do ap sudt vao hé théng, quan sat ap suat trén dong ho va
quan sat dong méi chat qua ctra quan sat & s6 vong quay 1.500 v/p va nhan thay: Dong moi
chat qua cira quan sat ding va du, ap sut nhanh thip ap cao va ap suit nhanh cao ap thap
hon gié tri quy dinh.

Budc 5: Giit toc d6 dong co khoang 2.000 v/ph va quan sat thdy dong hd nhanh thap
ap giam manh trong khi dong hd nhanh cao ap khong ting dang ké, nhiét do gian ngung tu
thao hon rat nhiéu so véi nhiét do thong thudng.

Sau khi d3 xac dinh chinh x4c hu hong cta van tiét luu, thuc hién viéc thay thé van tiét
lwu dung yéu cau ky thuat.

3. TOM TAT TRINH TU THU'C HIEN:

1T | Tén cdac  buoc | Dung cu, thiét bi, vt tur Yéu cau Cac chu y ve an
cong viéc I thug toan lao dong
1 | Kiém tra, sira - Ot6, cac md hinh dong | Thyc hi¢n | Khong khoi dong
chira binh loc hut | co chira hé théng lam lanh | ding  quy [dong co khi chua
am 010 trinh, quy dugc phép cua giao
- May chiéu projector: 01 pham vien.
2 | Kiém tra, sf,ra - Binh loc hat 4m: 04 cai Thuc hién | Pam bao an toa,n
chira van tiét luu N . ’ , | ding quy | cho dung cu, thiet
- By dong hOA do dp suat | yinh - quy | bi va vé sinh cong
gas lanh: 02 bd pham nghip.

- Van tiét luu dang hop:
02 cai

- Tu dung cu

- Van tiét luu dang rau: 02
cai
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- Phong hoc gidi thig¢u ban
dau, phén, bang, dé lau.

- Vi tri thyc hanh & xudng
thuc hanh diéu hoa khong
khi 6 t6
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Bai 5: BAO DUONG, SUA CHUA GIAN LANH
1. MUC TIEU:
Sau khi hoc xong bai nay nguoi hoc co kha nang:
- Mb ta dugc dic diém cau tao va nguyén ly 1am viéc cua gian lanh.
- Théo, lap gian noéng ding yéu cau k¥ thuat.
- Chap hanh dung quy trinh, quy pham trong nghé cong nghé 6 to
- Rén luyén tinh ky luat, can than, ti mi caa hoc vién.
2.NOI DUNG
2.1. CAU TAO VA NGUYEN LY LAM VIEC CUA GIAN LANH.
2.1.1. Céu tao, cong dung ciia gian lanh

a. Cdu tao gian lanh (gian bay hoi) ciia hé thong diéu hoa khéng khi 6 to

Hinh 5.1: Két cAu gian bay hoi

1. Ong méi chat vao 2. Ong moi chét ra 3. Canh tan nhiét
4. Lubng khi lanh 5. Ong din méi chét 6. Ludng khi noéng.

Gian gian lanh con goi 1 gian bay hoi, né ¢6 cdu tao twong tr nhu gian ngung tu
nhung day hon véi cic canh tan nhiét mong va nhiéu hon dé ting dién tich hap thy nhiét
lam tang hiéu qua 1am lanh. Cac dudng 6ng dan moi chat ciing duge thiét ké theo kiéu udng
khtc hodc bb tri song song theo hinh chit U, dién tich toan phan cua gian bay hoi ciing nhu
d6 day cua canh tan nhiét ciing khac nhau tuy thudc vao hing san xudt va tiy thudc vao
cong suat va kiéu diéu khién cuia hé théng duoc lap trén 6 to.

b. Cong dung cua gian lanh

Gian lanh s& hap thy nhiét cta khong khi méi trudng xung quanh lam cho khong khi
bi mit nhiét, ngung ty hoi 4m va trd nén kho rdo mat meé trudce khi thdi vao trong xe.
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2.1.2. Nguyén ly hoat dong cua gian lanh

Moi chat lanh sau khi qua van tiét luu s& di vao dudng éng cua gian lanh duéi dang
1ong hoa hoi, nhiét d6 rat thap va ap suat thap. Khi moi chat bay hoi di xuyén qua gian lanh
s¢ hép thu nhiét l1am cho cac canh tan nhi¢t va gian lanh c6 nhiét do rat lanh. Khi khong khi
dugc quat thdi xuyén qua gian lanh, nhiét d6 cua khong khi méi truong xung quanh bj cac
canh tan nhiét hép thu nhi¢t manh mé lam khong khi bi mét nhiét va tré nén lanh hon trude
khi di vao ca bin xe

Khi c6 du nhiét d§ lam thay doi trang thai cia moi chit thi mét lugng 16n nhiét di
chuyén tir khong khi dén moi chit lanh. Diéu nay 1am cho moéi chit thay dbi tir thé long hoa
hoi ¢6 nhiét d6 thap va ap suat thap chuyén sang thé hoi hoan toan dong thoi van duy tri
nhiét do rat thip (an nhiét bay hoi). Khi khong khi thoi qua cac canh tan nhiét c6 nhiét do
cang thap, hoi 4am trong khong khi s& dong trén cac canh tan nhiét cang nhiéu. Hoi am da
ngung tu sau d6 chdy qua 6ng thoat nudc phia dudi ciia hop gian lanh ra méi trudng bén
ngoai.

2.2. QUY TRINH THAO, KIEM TRA, LAP GIAN LANH
2.2.1. Quy trinh thao
Budc 1: Thao cap cuc 4m & dc quy cia 6 to.

Buéc 2: Thao cap diéu khién cua bo say kinh

Bang dinh bao .

Bang déhl
bao vé

dan khi vao

Dung mot t6 vit dugc boc bang dinh & dau, nha khép vAu ra va thao cap diéu khién
canh hudng gi6 lam tan suong.

Budc 3: Thao cap diéu khién canh dan khi vao.

Dung moét to vit duoc boc bang dinh ¢ dau, nha khdp vau ra va thao cap diéu khién
canh tron khi.
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Budc 4: Thao dng din khi s§ 1: Nha khép 3 vau va thao dng dan khi.

Y \ "\.‘_ 1) Y \\ - SN\
T\ \ — - AR\ TL\ S )]
\ ' \\ \\

) AN
&4 N
Hinh 5.4: Thao 6ng din khi s6 1 P

Hinh 5.5: Thao 6ng x4 ciia gian lanh

Budc 5: Thao dng dan khi s6 2: Nha khdp 3 vau va thao dng dan khi.
Budc 6: Ngit ong xa ctia bo 1am mat:
Budc 7: Thao cum két sudi.

- Nha khép 3 vau va théo kep.

- Thao b két nude bo sudi am ra khdi hdp phia trén bd sudi am

]
)L\.' [

Hinh 5.6: Thao két swéi ra khoi hop gian lanh

Budc 8: Thao van gidn nd (van tiét luu).

- Dung chia van luc giac 4 mm, théo 2
buldng dau luc gidc va thio van gidn nd bd sudi
am,

- Thao 2 gioang chir O ra khoi gian lanh
diéu hoa.

Budc 9: Thédo cum gian lanh diéu hoa.

- Nha khép kep gidc nhiét dién tré diéu hoa Hinh 5.7: Théo van tiét luu
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- Théo 3 vit.
- Nha khép 4 vau va thao dé phia du6i bd sudi m.

- Thao gian lanh diéu hoa khong khi.

Hinh 5.8: Thao gian lanh ra khéi hop gian lanh

2.2.2. Hién twong, nguyén nhian hw héng, phwong phap kiém tra, bio dudng va sira
chira

Thong thuong c6 nhitng hién tugng hu hong lién quan truc tiép va gian tiép dén gian
bay hoi nhu sau:

a. Hién twong 1

Gi6 lanh giam dan trong qua trinh hé théng hoat dong mat du khong cé bat ky mot su
diéu chinh nao, ddng thoi kém theo tiéng 6n cua hién tugng nhdt gio, tai cac clra gid trén tap
16 dong hoi suong va c6 hoi lanh bay phon phét rat lanh, nudc thoat ra tir hop chira gian bay
hoi rat nhiéu.

- Nguyén nhan:

Do hoi nudc dong bang ngay tai gian bay hoi lam bit cac ranh gid gitra cac canh tan
nhiét khién gié khong thé thoat ra bén ngoai giy ra tiéng 6n do hién tuwong nhdt gid, kém
theo nudc ngung tu chay thoat ra khoi hop chira gian bay hoi rat nhiéu, déng thoi hoi lanh
do déng biang bay dén ctra thoat gié trong xe va ngung tu hoi suong tai ctra gi6. Trudng hop
hu hong nay rat thuong xuyén xdy ra, tuy nhién van dé xay ra ngay tai vi tri gian bay hoi
nhung hu hong khong phai do gian bay hoi ma hu hong thudc vé cam bién nhiét do gian bay
hoi. Néu hop chira gian bay hoi khong kin, nude ngung tu s& 10 va chay vao khoang xe gay
hu hong ném san.

- Phuong phap kiém tra, bao dudng va stra chira.

Khi gip hién tuong ndy, tién hanh kiém tra bang phuwong phép loai trir.
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C6 hai cach: thir nhat diéu chinh nim chon nhiét do 1am lanh vé vi tri gidm nhiét do
lanh (kéo can truot hodc nim xoay vé phia mau do) , duy tri hoat déng va quan sat. Néu toc
d6 gi6 tang dan kém theo mot lwong nho cac giot nudc bay ra ctra gi6 1a do bang dong tai
gian bay hoi tan chay. Luc nay tién hanh diéu chinh nim chon nhiét d6 vé vi tri lanh cuc dai
va cam nhan hoi lanh. Néu hoi lanh tang va dan dan lanh budt, diéu nay ching to hé théng
lam lanh tét, do d6 hu hong thudc vé cam bién nhiét do gian lanh. Tién hanh thay thé cam

bién moi. L
Hop gian lanh

Canh tan nhiét
Ong dan méi chat

Hinh 5.9: Sy thoit nwéc ngung tu bén ngoai gian lanh

Céch thr hai dé kiém tra hu hong nay 13 tit cong tic diéu hoa, chi md cong tic quat
gian lanh va cho téc do quat tang dan cho dén khi khong con ting nita. Khi d6 tién hanh mé
hé théng A/C hoat dong. Néu nhiét d6 lanh ting dan dan cho dén khi lanh budt roi tir tir mat
gid, diéu nay chimg to gian lanh bi déng bang do hu cam bién nhiét 46 gian lanh. Tién hanh
thay thé cam bién méi.

Sau khi thay cam bién méi, luu y hop chtra gian bay hoi phai that kin va 15 thoat
nudc phai luén thong thoang dé tranh tinh trang bi nghet lam nudc chay vao san xe.
b. Nguyén tuong 2:

Heé thdng lanh bi giam dan theo thoi gian kém theo mui khi la va mui ndm moéc. Pic
biét c6 nhiéu hoi am trong xe.

- Nguyén nhan:

C6 mui ndm moc trong xe 1a do gian lanh lam viéc lau ngay trong moi truong ludn
am udt nén khong tranh khoi bui ban bam vao cac 14 tan nhiét, dic biét nhitng xe khong c
hé théng loc va khir mui thi van dé nay xdy ra nhanh hon va 16 rét hon. Néu ngudi sir dung
xe tinh ¥ va theo ddi 1au ngay s& thiy toc do gio tai cira ra giam va c6 bui bam tai cira s6 gi6
ra.

Khi c6 mui gas xudt hién phan phét trong xe thi hiéu qua lam lanh s& giam nhanh
trong thoi gian ngan .Trong mot s trudng hop kém theo hién twong rd nudce tai vi tri dé
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chan ngudi ngdi phia truée bén phai va trong khoang xe phia trude, diéu nay do bi ro ri tai
ric co nbi ddu dng cua gian bay hoi lam moi chat va dau lanh dong lai khién keo bao kin
6ng lanh bi bién chét va chay long lam hoi nuéc ngung tu va roi xudng san xe.

- Phuong phap kiém tra, bio dudng va stra chira.

Truong hop hu hong nay, tién hanh kiém tra lugng moi chat con ton tai trong hé
thong bang ddéng hd do ap suét khi hé thdng dang hoat dong két hop voi quan sat cira kiém
tra theo diing yéu cau k¥ thuat. Khi di xac dinh chinh xéac c¢6 ro ri gas, tién hanh x4c dinh vi
tri ro ri bang may kiém tra chuyén dung va bot xa phong.

Sau khi x4c dinh chinh x4c hu hong, tién hanh thay thé phu ting hu hong va nap gas
ding quy trinh k¥ thuat.
2.2.3. Quy trinh lip:

Sau khi thao céc chi tiét trong hé théng ra: Dung cac dung cu chuyén dung, vé sinh
xach s& céac chi tiét trong hé thong sau d6 thyc hién quy trinh lap nguogc lai cac bude cua quy
trinh thao.

Chu y: Cac vi tri ldp cac duong 6ng phai c6 giodng, long den dong hodc nhom lam
kin.

3. TOM TAT TRINH TU THU'C HIEN:

1T | Tén cdac buoc | Dung cu, thiét bi, vt tw Yéu cau Cac chu y ve
cong viéc I thudt an toan lao
' dong

1 | Thao gian bay | - Xe 6 t0 c6 hé thong diduhoa | Thyc  hién | Pam bao an
hoi (Gian lanh ding  quy toan cho dung
diéu hoa 6 t6) trinh,  quy [cu, thiét bi va vé
pham sinh cong
nghiép.

- M6 hinh dong co nd c6 hé
thdng diéu hoa.

- B6 hop gian lanh diéu hoa co

} chtra gian lanh:
2 | Kiém tra, sua . , Thuc hién | Dam bao an
- B6 dung cu bang tay thao lap dtng  quy | toan cho dung
lanh  coa hé trinh,  quy | cu, thiét bi va
thdng lam lanh | - Phong hoc gidi thiéu ban dau. | pham vé sinh céng
nghiép.

chira va lap gian
gian lanh

- May tinh va may chiéu
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Bai 6. BAO DUONG, SUA CHUA HE THONG PIEU KHIEN PIEU HOA O TO
1. MUC TIEU:

Sau khi hoc xong bai nay nguoi hoc co kha nang:

- Phan tich dugc so @6 mach dién diéu khién diéu hoa 6 to

- Lap duoc qui trinh kiém tra mach dién diéu khién diéu hoa 6 to

- Thuc hién thao, I4p, kiém tra, xac dinh cac hu hong va sira chita cac bo phan cua hé
thdng diéu kién diéu hoa khdng khi 6 to.

- Chip hanh dung quy trinh, quy pham trong nghé céng nghé 6 to

- Rén luyén tinh ky luat, can than, ti mi caa hoc vién.
2.NOI DUNG

2.1. CAU TAO, CONG DUNG, PHAN LOAI VA NGUYEN LY HOAT PONG CUA CUM
CONG TAC PIEU KHIEN HE THONG PIEU HOA O TO
2.1.1. Céu tao va cong dung:

Cum cong tac diéu khién hé théng diéu hoa nhiét do trén 6 t6 1a mot dang cong tac to
hop, tuy hinh dang c6 rat nhiéu dang khac nhau, nhung vé co ban phai c6 di 06 cum chi tiét
dam bao cac chirc niang co ban gom:

1. Cong tac diéu khién nhiét d6 khong khi dé diéu chinh nhiét do khong khi phu hop
v6i so thich clia nguoi ngdi trong xe.

2. Cong tac ngudn A/C dé tic hodc mo hé thong.

3. Cong tac chon ché do tuan hoan khong khi dé chon ché d6 tuan hoan khong khi
trong xe hodc ngoai xe.

Tuy theo ving khi hiu va tiy theo mua trong nim, ngudi st dung c6 thé tu do chon
ludng gié tu nhién trong lanh mat mé ngoai troi thoi qua gian lanh dua vao trong xe hoic
chi cho khong khi bén trong khoang xe tuan hoan lién tuc qua gian lanh, dam bao nhiét do
trong xe ludén duoc duy tri on dinh.

4. Cong tic diéu khién cira gi6 ra giup ngudi sit dung chon ludng gié mat thoi vao co
thé theo s& thich mot cach dé dang.

5. Than cum cong tic diéu khién hé thong diéu hoa khong khi dé lap ghép céc chi tiét
chéc chin dam bao hé thdng diéu khién chinh xac.

6. Cong tac diéu khién téc do quat gian lanh giup viéc chon cudng d6 gid thdi vao co
thé phui hgp dam bao sy thoai mai nhat cho ngudi ngdi trong xe.
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Hinh 6.1: Mt trude cum cong tic diéu khién hé thong diéu hoa nhiét do
trén xe Hyundai Acent
1. Céng ta,fc diéu chitgh nhiét dg 2. Cong tic nguon A/C 3 Céng,t(i'c qhon cl;e‘ do tuén hoan khong khi
4. Cong tac diéu khién cita gid ra 5. Than cum cong tac dieu khién hé thong A/C
6. Cong tac diéu khién toc do quat 7. Mat bich lap ghép

! ey |
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Hinh 6.2: Mit sau cum cong tic diéu khién hé thong
dieu hoa khong khi trén xe Hyundai Acent.
A. Gidc nguon quat gian lanh B. Giac néi cac chi tiet diéu khién hé thong
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Mit sau cta cum diéu khién hé théng cO nhiing giéc ndi dién chic chin dé dam bao
kha nang cung cép dién cho cac cum chi tiét diéu khién hoat dong on dinh va chinh x4c.

Ngoai ra trong cum cong tic diéu khién A/C con c6 mach tich hop dé chuyén dbi tin
hiéu diéu khién hé thong. Trén nhimng hé thong A/C diéu khién tw dong, mach tich hop dugc
thay thé bang hop diéu khién dién tir hoat dong théng minh va diéu khién chinh x4c hon.
2.1.2. Phan loai va nguyén ly hoat dong

Dbi v6i hé théng diéu hoa khong khi trén 6 t, thong qua bang diéu khién trung tim
ctia hé thong (cum cong tic diéu khién hé thong), ta c6 thé dé dang phan biét duogc kiéu diéu
khién cling nhu muc d6 diéu khién tinh vi va thong minh cua hé théng. C6 nhiéu cach phan
loai hé thong diéu hoa khong khi trén 6 to theo nhiéu tidu chi khac nhau:
a. Phan logi dwa vao kiéu diéu khién dong khong khi ra.

- Loai diéu khién canh diéu tiét bang co khi.

Loai nay cé cau tao sao cho sy dich chuyén ciia num diéu chinh sé& tac dong truc tiép
t6i cac canh diéu tiét. Loai nay co cau tao don gian nhung viéc Iya chon ché 0 s& tré nén
kho khan khi diéu kién truot cia cap diéu khién kém.

Mb to canh diéu khié
Hinh 6.4: Diéu khién canh hwéng gi6é biang
mo to dién

Hinh 6.3: Piéu khién canh hwéng gié
bang day cap

- Loai diéu khién canh diéu tiét bing mé to:

O loai nay do mo to diéu khién d6 md cua canh diéu tiét nén viéc lua chon chinh xac
nhung cau tao phirc tap. Tuy nhién loai nay giam dugc lyc diéu khién va lam cho viéc diéu
khién dé& dang hon.

- Loai diéu khién tu dong béng mo to trg dong:

Mo to tro dong thdi khi gém c6 mot mo to, tiép diém dong, bang mach, mach dan
dong mo to v.v...

Khi cong tac diéu khién thdi khi hoat dong, mach dan dong moé to xac dinh xem vi tri
ctia canh diéu khién nén duoc dich chuyén sang bén phai hay bén trai va cho dong dién vao
mo to dé dich chuyén tiép diém dong dbi v6i mé to. Khi tiép diém dong dich chuyén téi vi
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tri theo vi tri cong tac di€u khién thoi khi, thi ti€p diém véi dia ctia mach diéu khién duogc

nha ra, lam cho mach bi ngét va mo to dung lai.

| :
Ti& aém FOOT-DYF | _Tidp diém FACHEHA—»+

Tiép dism BI-LEVEE—
Tiép diem FOOT
R
iep diem dong iep diem dong A

a]_| Cong tac diéu khién thdi khi
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AlBlC | D
¥ (L1070
i 1010 11
T 0 {111 |0 | Machdandong méto
L [0 | 0 | opEn|oPEN .
=i Y] A W W

'lll
i

Cong tac diéu khién thoi khi =

Hinh 6.5: Piéu khién canh hwéng gié tw ddng bing md to tro dong

b. Phén logi dia vao diéu khién toc do quat gio lanh:

Viéc diéu chinh cuong d¢ dong dién qua mo to s€ diéu khién duoc toc do quat gi6. Co
hai phuwong phap diéu chinh: Diéu chinh bang dién tré va diéu chinh bang Transistor.

- Loai diéu chinh bang dién tro :

Loai nay diéu chinh dién trd cua quat gio gém hai hodc ba dién tr& duoc méc nbdi tiép
tich hop ngay trén mach cong tac hodc dugc lap roi.

- Loai diéu chinh bang Transistor:

Loai nay diéu chinh cuong d¢ dong dién bang mdt Transistor cong sudt. So véi loai
di€u chinh bang dién trd loai ndy c6 thé diéu khién toc dJ cua quat gié ¢ nhiéu mic hon do
vay dugc str dung & hé thong di¢u hoa ty dong.

Role bé suwdi &am

O
7900
Méto
quat
—O 4 biéu chinh bing Transitor\
Bién tro
: l|jear‘1 o’ L o
—O
=]
HI
— = = LO
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Hinh 6.7: Céng tic diéu khién toc dd quat gio




Khi thay ddi vi tri ctia nam diéu chinh, gia tri cua dién tré trong mach s€ thay doi 1am
cho cuong do dong dién trong mach thay doi. Khi dat nam diéu chinh & vi tri "LO" dong
dién chay qua tit ca cac dién tro. Do d6 cuong d6 dong dién qua mé to giam xudng va tde
do cua quat cham lai. Khi dat nam diéu chinh & vi tri "3" thi dong dién chi qua mot dién tro.
Khi dat nam diéu chinh & vi tri "HI" thi khong c6 dong dién qua cac dién tré. Vi vy toan bo
dong dién chay qua mo to quat gi6 va tbc do quat gid 1 cao nhét.

2.2. HIEN TUQNG, NGUYEN NHAN HU HONG, PHUONG PHAP KIEM TRA, BAO
DUONG VA SUA CHUA CUM CONG TAC PIEU KHIEN PIEU HOA O TO.

Do cum cong tiac diéu khién h¢ thong tich hgp nhiéu chirc ndng diéu khién trén do, vi
thé cling c6 rat nhiéu hién tugng hu hong cé lién quan dén cum cong tac.

2.2.1. Hién twgng va nguyén nhian hu héng

- Nhiét do khong khi ctra gi6 ra khong diéu chinh duoc:

Nguyén nhan: do hu hong cap diéu khién cac canh huéng gi6. Hu mé to diéu khién,
cong tic diéu khién hudng gio.

- Ché d6 tuan hoan khong khi khong hoat dong: Nguyén nhan: hu cong tic hoic mo to
dan dong

- Tbc @6 quat gio lanh khong diéu chinh duoc, ludn quay mot tdc do.

Nguyén nhan: do cong tic diéu chinh tbc do quat loai nim trugt hodc niim xoay bi ket.
Do hong ché d6 diéu khién téc do quat tr dong (loai diéu khién tu dong).

- Hé théng diéu hoa khong khi luc kich hoat lic dugce, luc khong:

Nguyén nhan: Do gidc ni dién tiép xuc khong tot, cong tic bi hu hong.

- May nén khong hoat dong:

Nguyén nhan: mat dién dén cudn diy ly hop tir hodc van dudi 16c

- Ché d6 Auto khong hoat dong.

Nguyén nhan: do giic nbi dién tiép xic kém hoic khong tiép xuc. Do hong ché do
Auto trong mach diéu khién.

- Nhiét d6 & céc ctra gié ra khong déu. Hién twong nay chi c6 & loai diéu khién hoa
trén gié bang mé to trg dong.

Nguyén nhan: do ché do diéu khién ty dong hoa tron khong khi khong chinh xac nén
cac canh diéu tiét di chuyén khong chinh xac din dén bi ro khi nong 1am nhiét do khong khi
dén cac cira gio ra khong dong déu.
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2.2.2. Phwong phap kiém tra, bao duéng va sira chira.

Pé kiém tra bao dudng va sira chira hu hong cum cong tic diéu khién hé thong diéu
hoa nhiét d c6 hiéu qua va chinh xac. Can phai biét rd két cau cua hé théng va so do mach
dién hé théng. Tur d6 xac dinh dugc mdi lién hé gifra cac by phan voi nhau trong tirng ché
d6 diéu khién ciing nhu theo tirng ché d6 hoat dong dé dwa ra giai phap kiém tra va sta chira
phu hop.

2.3. QUY TRINH THAO, LAP, KIEM TRA, BAO DUONG VA SUA CHUA
2.3.1 Quy trinh théo, lip

Tuy theo loai xe va loai thiét bi s& c6 mot quy trinh thao ldp kiém tra stra chita riéng.
Duéi day 1a quy trinh thdo lap cta xe Hyundai Acent.

Sau khi d3 kiém tra sy hoat dong cua cong tac didu khién hé théng dé xac dinh chinh
xac su ¢, tién hanh thao cum cong tac theo cac budc sau:

a. Quy trinh thao:
Budc 1: Thao cuc 4m dc qui va doi it nhat 90 gidy dé ngan ngira cham chap gay kich
nd ti khi.
Budc 2: Thao hop chira d6 phia dudi cong tic bang cach dung vit nhya dep 4n xudng
sau khi da bay cdc moc nhua ra khoi ngam gii.

Budc 3: Théo giac ndi A khoi cong tac

Hinh 6.10: Thao gidc ndi dién tir cum
cong tac A/C

Hinh 6.11: Vi tri dau cap diéu khién B
Budc 4: Thao cap diéu khién canh huéng gi6
Budc 5: Thao cum cong tic A/C sau khi thdo 04 vit ¢b dinh

b. Quy trinh ldp:

Quy trinh ldp ngugc lai véi quy trinh théo.
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2.3.2. Kiém tra, bio dudng va sira chira:

Cum cong tic A/C xe Hyundai Acent c6 hai giic ndi A va B vé6i so d6 chan duoc mé
ta trong bang sau.

Cu{n Chan Y nghia Cuvm Chan Y nghia
glac glac
1 Mat quat gian lanh 9 |IGN2
Quat gian lanh nac s 1 10 |Mat bién tro
3 | Mat quat gian lanh 11 [Tin hiéu phan ndi ctia mo to
diéu khién canh huéng gid
A 4 | Quat gian lanh nac s6 2 12 | Tin hiéu phép hdi ciia md
to ctra gid tuan hoan khéng
khi
5 Quat gian lanh nac s 3 13 Nguff)n cam bién nhiét
do gian lanh
6 | Quat gian lanh nic sb 4 14 [Tin hiéu ON quat gian lanh
1 | Nguon tir dén con dén 15 (Chon ché do6 A/IC
2 | Nguon tir ac qui dén 5 16 [Méat cam bién
3 | Tinhiéuratir A/IC 17 |Mat
4 | Vitri Vent 18 [Role PTC 2 (sudi)
5 5 | Vitri Defrost 19 Role PTC3
6 | Vitri tudn hoan gi6 20 [Tin hiéu ON quat gian lanh
ngoai xe (ECU)
7 | Vitri tuan hoan gi6 21 [Tin hiéu ON PTC
trong xe
8 | Nguon VCC (+5V) 22,23 |Khong str dung

Tai vi tri giéc ndi A va B, c6 thé gian tiép kiém tra va xac dinh hu hong cua céc chi
tiét khac c6 lién quan, vi du nhu ly hop tir, quat gian lanh, mé to diéu khién canh huéng
gi6... Tuy nhién c6 nhitng hu hong thudc vé cum cong tic, khi d6 phai tién hanh kiém tra
tai gidc ndi theo trinh ty sau:

Budc 1: Thao cum cong tic khoi tap 16 theo quy trinh riéng
Budc 2: Ké ndi gidc A va B dung yéu cau k§ thuat, tién hanh do kiém giic B.
Budc 3: Kiém tra dién ap dén chan s6 1 va 2. Tiéu chuan : 12V.

Budc 4: Néu dién ap 0V hodc thap hon 12V, ki€m tra dién &p nguodn va sy tiép xtc
cuia cac giac noi theo tai liéu hudng dan sira chira.
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Budc 5: Kiém tra dién ap IG2 chan s6 9. Tiéu chuan 12V. Néu dién 4p OV hoic thip
hon 12V, kiém tra ngudn IG2

/ﬁ_l ],-_\
T o o o o DOoOoOO 0
A1IA2A3 12 34 5 6 7 8 9 10
ALIA-S AB OO oOoooooOoOoOooo 4a
I ' 1112 131415 1617 1819 20 21 22 23
A - . . ' -
B

Buéc 6. Kiém tra dién tré chan mat s6 17. Tiéu chuan 0 Q. Néu dién tré khac 0 Q,

Hinh 6.12: So’ @6 chan gidc ndi cum cong tic A/C

kiém tra day dan va diém ti€p xic mat.

Budc 7. Kiém tra tin hiéu A/C chan s6 3. Tiéu chuan: 12V. Néu dién ap OV hoic thap
hon 12V hu héng cum cong tic.

Budc 8. Kiém tra ché d tuan hoan khong khi:

Kiém tra dién ap ngudn cam bién vi tri mé to di€u khién Fresh / Recirculation tai

chan s6 8. Néu dién ap thép hon 4,9V hodc cao hon 5V, hu hong cum cong tac.

M0 nac Fresh, do dién ap chan sb 12. Tiéu chuan tir 4,5V dén 4,85V. Néu dién ap tir
4,9V tré 1én, hu cam bién vi tri.

Mé nac Recirculation, do dién ap chan s6 12. Tiéu chuan tir 0,25V dén 0,45V. Néu

dién ap tur 0,1V trd xuong, hu cdm bién vi tri.

3. TOM TAT TRINH TU THU'C HIEN:

1T | Tén cdc budc | Dung cu, thiét bi, vt tur Yéu cau Cac chu y vée an
cong viéc k5 thug toan lao dong
1 | Théo tip bo | O}o Ci chﬁ:a he Ehéng ditu | 14 o, lip bam bao an _ anr?
phan didu khién diéu ho.a 0 t0. - va kidm tra Cf\lo dl{ng C-u, thIeE bi
khidn didu hoa | ~ X€ tqyota VI(-)S, Xei10 stra chita V@ _ Ave sinh  cong
khong khi 6 to | - <€ kiamonring dingyeu [OMeP-
- Bong ho van nang: 04 cai chu ky - Phong tranh chay,
- MG hinf;(:(f)ng l((:f]r no co thuat no
diéu hoa khéng khi ; ; ;
2 , , bam bao an toan
2 | Kiém tra, sua | Ampe ké: 02 cai Thyc hién Chao d nz cu. thiét bi
Y A A = . 14 u ]:11 c 1
chia he thong | - Ac quy 12v - 60AN: 02 cai | dingquy | " " cong
diéu khién diéu | _ Bing cach dién: 2 cuén trinh, quy nahié i
hoa 6 tb pham gnicp-
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Bai 7. KIEM TRA, CHAN POAN HE THONG PIEU HOA KHONG KHi
TRENO TO

1. MUC TIEU
Sau khi hoc xong bai nay nguoi hoc co kha nang:

- Néu dugc cac qui dinh an toan trong bao tri, stra chira hé théng diéu hoa 6 t6

- Thyc hién viéc hut chan khong va nap ga dung yéu cau k¥ thuit;

- Chip hanh dung quy trinh, quy pham trong nghé céng nghé 6 to

- Thuc hién cac bién phap dam bao an toan cho dung cu, thiét bi va vé sinh cong
nghiép.
2.NOI DUNG
2.1. AN TOAN KY THUAT TRONG BAO TRi, SUA CHUA HE THONG PIEU HOA.
2.1.1. Nhirng diéu can cha y khi 1am viéc v6i hé thong diéu hoa

Trong qua trinh thuc hién cong tac bao tri stra chita mot hé théng dién lanh 6t0,
nguoi tho phai ddm bao tot an toan k¥ thuat bang cach ton trong cac chi dan ctuia nha ché
tao. Sau day gidi thi€u thém mot sO quy dinh vé€ an toan k¥ thuit ma nguoi thg dién lanh can
luu y:

1. Phai thao tach ddy cap am ac quy trudc khi thao tac sira chita cic b phan dién
lanh 6t6 trong khoang dong co cling nhu phia sau bang dong co.

2. Khi can thiét phai do kiém tric nghiém cac bo phan dién can dén ngudn dién ac
quy thi phai can than ti da.

3. Dung cu va vi tri lam viéc phai tuyét doi sach sé

4. Trudce khi thdo tach mot bd phan ra khéi hé¢ théng dién lanh phai lau chui sach sé&
bén ngoai cac dau dng ndi

5. Cac n{t bit dau dng, cac nit che kin ctra ctia mot bo phan dién lanh méi chuan bi
thay vao hé thong, can phai giir kin cho dén khi lap rap vao hé thong.

6. Trudc khi thdo mot bd phan dién lanh ra khoi hé thong, can phai xa sach ga moi
chat, phai thu hdi ga méi chit vao trong mot binh chtra chuyén ding

7. Trude khi thao 1ong mot rac co ndi ong, nén quan sat xem c6 vét dau nhon bao hiéu
xi hé ga dé kip thoi xir 1y, phai siét chit bao dam kin cac dau ndi ong

8. Khi thao tac md hodc siét mot dau ndi dng ric co phai ding hai chia khoa miéng
tranh 1am xodn gy 6ng din moéi chét lanh nhu hinh duéi
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9. Trudc khi thio hé hé théng dién lanh dé thay méi bo phan hay sira chira, can phai
xa hét sach ga, ké dén rat chan khong va nap ga méi. Néu dé cho moi chat lanh chui vao
may rit chan khong trong sudt qua trinh bom rat chan khong hoat dong sé lam hong thiét bi
nay.

10. Sau khi thao tach ro1 mdt bod phan ra khéi hé théng lanh, phai tirc thi bit kin cac
dau 6ng nham ngin can khong khi va tap chit chui vao.

11. Khoéng bao gio dugc thao na’ip day trén cura mot by phan dién lanh mé1i, hay thdo
cac nut bit ddu dng dan khi chua sir dung cac bd phan nay

12. Khi rap tré lai mot dau ric co phai thay méi vong dém O c6 thAm dau nhd bdi tron
chuyén dung

13. Luc lap dat mot ong dan moi chat nén tranh uon gap khiic qua mirc, tranh xa vung
c0 nhiét va ma sat..

14. Siét n61 Ong va cac dau rac co phai si€t dung luc siét qui dinh

15. Dau nhon bdi tron may nén co i luc véi chat am (hut am) do d6 khong duoc mé
h& nut binh dau nhon khi chwa sir dung, dy kin ngay nit binh dau nhon khi d3 st dung.

16. Tuyét dbi khong dugc nap moi chét lanh thé LONG vao trong hé thong khi may
nén dang bom, méi chat lanh o thé 16ng s& pha hong may nén.

17. Méi chat lanh c6 tac dingj pha héng bé mit cua kim loai, bé mit xi ma, son, vi vay
phai giit gin khong cho méi chat lanh vay vao nhimg bé mit nay.

18. Khéng dugc cham ddng hd do vao cac ong dan, dng thoat hoi néng ciing nhu quat
gi6 dang quay

2.1.2. Cac chat anh hwéng dén sw hw héng ciia hé thong diéu hoa

Hé thong dién lanh 6t6 va hé thong dién lanh noi chung c6 ba ké thu tdi té can loai bo
d6 1a: Chat am wdt, bui ban va khong khi. Cac chat nay khong thé tu nhién xAm nhap vao
mot hé théng dién lanh hoan hdo, tuy nhién chiing c6 thé xam nhép mdt khi cé bd phan dién
lanh bi hong hoc do va dap hay do ri sét. Qua trinh bao dudng sura chita khong diung ky
thuat, thiéu an toan vé sinh cling tao diéu kién cho tap chit xam nhap vao hé théng.

Sau day 1a danh sach mot sb tap chit va nhimg tac hai ciia né véi hé théng dién lanh

ALA

oto:

- Chat am ud6t : Gay dong bang, tic nghén van gidn no. Hinh thanh axit Hydrochloric
va axit Hydrofluoric, gdy an mon va ri sét.

- Khong khi: Lam ting cao 4p sudt va nhiét d6 nén moi chét, 1am thay dbi tinh chit co
ban cta méi chat lanh. Oxy héa lam hong dau nhon boi tron, dua chit 4m vao trong hé
thong, giam hiéu suét lanh.
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- Bui ban: Bit nghén luéi loc va éng tiét luu cb dinh, tao chat phan tng san sinh axit,
gay mai mon.
- Chat Alcohol: An mon k&m va nhom, tao tinh trang phii dong, pha huy nhanh chéng

méi chit lanh

- Héa chat nhuém mau: C6 kha ning tao két tia gy tic nghén cac van, lam ting luong
dau nhon boi tron, chi c6 cong dung phat hién xi ga nhiéu.

- Cao su: Ph4 hong va 1am tic nghén hé thong

- Manh v& kim loai: Lam tic nghén luéi loc va cac van, pha hong vong bi, pha hong
van ludi ga, gay trdy xudc cac chi tiét di dong

- Dau nhon boi tron khong diing loai : Lam giam hiéu suat bdi tron, tao keo bit nghén
hé thdng, ty phan hay lam hong méi chét lanh, chira chat 4m uét.
2.2. DUNG CU VA THIET BI DUNG TRONG SUA CHUA, BAO TRI HE THONG PIEU
HOAO TO
2.2.1. Cac dung cu chuyén ding cho thio, lip hé thong diéu hoa

Céc dung cu can dung cho thao, lép hé théng dién lanh duoc thé hién b::ing hinh anh va
bang cac ma dung cu dugc thé hién theo bang dudi day.

Dung cu chuyén dung Ma Tén
07110-58060 Bd dung cu bdo dudng diéu hoa
(07117-58060) Van bao dudng xa ga lanh
(07117-58070) Cat nbi T
(07117-58080) CUt ndi Nhanh
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(07117-58090) Cut ndi nhanh
(07117-78050) Poéng ho nap ga diéu hoa

(07117-88060) Ong nap ga diéu hoa
(09985-02100) Gioang chit O
(07112-76050) Bo chan ly hop tir

2.2.2. Cac thiét bi va dau bdi tron dung trong bao dudng, sira chira hé thong diéu hoa.
a. Thiét bi.
- Bom chan khong

- Thiét bi thu hoi va nap ga

Hinh 7.1: Thiét bj thu hdi va nap ga
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b. Dau béi tron (Dau lanh):

Hang muc Dung tich Phdn logi

Dau mdy nén - ND-OILS hay twong duong

Khi thay gian lanh diéu hoa 40 cc (1.35fl.oz.) ND-OILS8 hay twong dwong

Khi thay gian néng 40 cc (1.35fl.oz.) ND-OILS8 hay tuwong dwong

2.3. HUT CHAN KHONG VA NAP MOI CHAT LANH
2.3.1. Hiit chan khong hé thong diéu hoa.

Sau mdi lan xa ga dé tién hanh sira chira, thay mdi by phan cua hé théng dién lanh,
phai tién hanh rit chan khong trudc khi nap méi chat lanh médi vao hé thong. Cong viéc nay
nhim muc dich hat sach khong khi va chat 4m ra khoi hé thong trude khi nap ga tr lai.

Trinh tu thao tac nhu sau:

1. Sau khi d& x4 sach moi chét lanh trong hé thng, ta khoa kin hai van dong ho thap
ap va cao ap trén bo dong ho gin trén hé théng dién lanh 6t6.

2. Trudce khi tién hanh rat chan khong, nén quan sat cac ap ké dé biét chic chin méi
chit lanh d3 duoc xa hét ra ngoai.

3. Rap nbi dng giira dng mau vang cua bd déng hd vao cira hut cua bom chan khong
nhu trinh bay trén (hinh 4.6).

4. Khéi dong bom chan khong.

5. Mé van dong ho phia ap suét thap, quan sat kim chi. Kim phai chi trong ving chan
khong & phia dudi s6 0.

6. Sau 5 phut tién hanh rat chan khong, kim cta déng hd phia ap suat thip phai chi
mirc 500 mmHg, dong thoi kim cua ddng hd phia cao 4p phai chi dudi muc 0.

7. Néu kim cta dong hd phia cao ap khong ¢ mirc dudi s khong chimg to hé théng bi
tac nghén.

8. Néu phat hién hé thong bi tic nghén, phai thdo tach bom chan khéng tim kiém, sira
chita chd tic nghén, sau do tiép tuc rat chan khong.

9. Cho bom chan khong 1am viéc trong khoang 15 phut, néu hé thong hoan toan kin
t6t, s6 do chan khong sé& trong khoang (610-660) mmHg.
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10. Trong trudong hop kim cua dong hd thap ap van chi & muc trén 0 cht khong nam
trong ving chan khéng dudi 0, ching to mat chan khong, c6 nghia 1a c6 chd hé trong hé

thong. Can phai tién hanh xir Iy chd hé nay theo quy trinh sau day:
a. Khoa kin ca hai van dong hd. Tat may hdt chan khang.
b. Nap vao hé théng mot lugng moi chat lanh khoang 0,4kg.
c. Dung thiét bi kiém tra xi ga dé phat hién chd xi. Xir Iy, stra chira.

d. Sau khi khac phuc xong vi tri xi hé, lai phai xa hét méi chat lanh va tién hanh rut

chan khong tré lai.
11. Mé ca hai van dong ho (hinh 4.7), so do chan khong phai dat dugc (710+740)

mmHg.
12. Sau khi dong hd phia thap ap chi xap xi (710+740) mmHg tiép tuc rat chan khong

trong vong 15 phut nita.
13. Khoa kin c4 hai van dong ho thap 4p va cao ap trude khi tat may hat chan khong.

Giit nguyén trang thai trong khoang 5 phut dé kiém tra sy ro ri

D{@ @D . ON

[

o

o

%

Hinh 7.2: Lap bd ddng hd do ap vao hé thong

2.3.2. Nap méi chit lanh

a. Nap ga phia thap ap
Phuong phap nap nay thich hop cho trudng hop nap bo sung méi chit lanh cho mot

6t bi thiéu moi chat lanh do hao hut 1au ngay. N6 ciing dugc ap dung dé nap moi chét cho

mdt hé thong tréng rong sau khi da rat chan khong.
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Nguyén tic co ban ciia phuong phap nap nay 1a méi cht lanh dugc nap vao hé thong
xuyén qua tir phia ap suét thap va & trang thai hoi. Khi ta dit binh chtra moi chit lanh thang
dirng, moi chét s& duoc nap vao h¢ théng ¢ dang hoi.

Hinh 7.9: Nap gas méi vao phia thap ap

Trinh tu thao tac nhu sau :

1. H¢ théng dién lanh 6t6 vira dugc rat chan khong xong nhu da moé ta ¢ trén. B ap
ké van con gan trén hé théng véi hai van khoa kin

2. Lap rap Ong ndi gilfta mau vang vao binh chira moi chat lanh.
3. Lap rap ong ndi gilra mau vang vao binh chira moi chat lanh.
4. Thao tac nhu sau dé xa sach khong khi trong 6ng n6i mau vang:

a. M¢ van binh chtra méi chat s€ thay 6ng mau vang cang 1én vi dp suat cuia ga moi
chat.

b. Néi 1ong ricco 6ng mau vang tai b ap ké trong vai gidy dong hd cho ga moi chat
lanh tong khir hét khong khi ra ngoai.

c. Sau khi x4 hét khong khi trong dng vang, siét kin ricco nay lai.

4. Pt thang dting binh chira moi chat va ngam binh nay trong mot chdu nudc nong
(t6i da 40%). Lam nhu thé nhim muc dich cho 4p suat cta hoi méi chat lanh trong binh
chira cao hon 4p trong hé théng gitip nap nhanh

5. Khéi dong dong co, cho md mdy trén mirc ga ling ti.

6. M tir tir van phia thap ap cho hoi méi chat lanh ty nap vao hé thong dang ¢ trang
thai chan khong.
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7. Sau khi ap ké chi ap suét d3 ting 1én duoc khoang 2kg/cm? ta md cong tic lanh
A/C, dat nim chinh & muc lanh t6i da va van tée quat thoi gio tdi da, may nén s¢ tiép tuc rat
moi chét lanh vao hé théng.

8. Khi d3 nap du luong méi chit can thiét, khoa kin van phia thap ap.

9. Khoa van binh chtra méi chét, thdo tach ng mau vang ra khoi binh moi chét.

10. Tién hanh kiém tra xem viéc nap ga di hoan chinh chua.

b. Nap ga phia cao ap

Phuong phép nay thich hop cho viéc nap moéi chat lanh vao mot hé thong lanh tréng
rong da dugc rat chan khong. Mai chat ¢ thé 1ong va duoc nap vao tir phia cao ap trong khi
dong co khong hoat dong. Trong qua trinh nap, khi ta 14t ngugc thang dung binh chira méi
chat, moi chat s& duoc nap vao hé théng ¢ dang thé 1ong. Phuong phap nay gitip nap nhanh
nhung kha nguy hiém vi c6 thé lam hong may nén néu thao tac sai k¥ thuat.

Trong qua trinh nap mdi chat lanh vao mot hé thong dién lanh 6t theo phuong phap
nay, chung ta phai tuan thu cic quy dinh an toan sau day:

- Khéng bao gio dugc phép nd may dong co 6t va cho may nén hoat dong trong lic
dang tién hanh nap ga theo phuong phap nay.

- Khong dugc md van dong ho thap ap trong lic hé théng dang duoc nap vi moi
chat lanh thé long.

- Sau khi hoan tat nap ga, phai ding tay quay truc khuyu may nén vai vong nham
dam bao ga mdi chét 1ong khong chui vao cac xy lanh may nén. Phai kiém tra khau nay
trudce khi khoi dong dong co va cho may nén hoat dong.

Trinh tu thao thac nhu sau:

1. B4 dong ho da duoc lap rap @\\ﬁ @

vao hé thdng tir trude cho viée hit : /

chan khong, hai van dong h6 van con 1
™~
khoa kin. O

2. Lap rap dau ong mau vang
vao binh chira moi chat lanh.

3. Xa khong khi trong ong ndi
mau vang bang cach mé van binh chura

moi chét, néi 16ng ricco dau éng mau
vang tai bd dong hd cho ga diy hét Hinh 7.8: Nap gas vao phia cao ap
khong khi ra ngoai. siét kin ricco nay

lai.

80



4. Mé 16n hét muc van déng hd phia cao ap.

5. Lat nguoc va dit thing dimg binh chira méi chat cho phép moi chit lanh thé 16ng
nap vao hé théng.

6. Sau khi da nap dii lugng madi chat vao trong hé thong, khoa kin van déng hd phia
cao ap.

7. Thao tach ro1 gitta Ong mau vang ra khadi binh chira moi chat.

8. Quay tay truc may nén vai ba vong dé dam bao méi chat lanh thé 16ng khéng di
vao phia thip 4p ctia may nén va & dong trong xy lanh.

9. Néu khong thé quay tay truc may nén dugc, ching to c6 mdi chat lanh long len
vao r dong trong cac xy lanh may nén, luc nay néu cho may nén hoat dong s& pha hong may
nén. Phai cho doi mot luc cho méi chét lanh bdc hoi.

2.4. KIEM TRA, CHAN POAN HE THONG PIEU HOA O TO

bé chan doan phan co cua hé thong di€u hoa, ta tién hanh do 4p suat ga phia thap ap
va cao ap dé lam co s¢ dé chan doan

2.4.1. Quy trinh kiém tra
Budc 1: Khoa kin hai van déng ho thap ap va cao ap.

Budc 2: Lip bo ap ké vao hé thdng ding k¥ thuat, ding vi tri, xa khi trong cac dng ndi
ctia bo dong ho.

Budc 3: Cho dong co hoat dong & tdc do khoang 1500 vong/phut .
- Chinh nhiét d & vi tri lanh t6i da “ MAXCOLD” .
- Cong tac quat gi6 dat ¢ vi tri van tdc cao nht.

Budc 4: Mé rong hai canh ctra trudc cta xe

Budce 5: Poc, ghi nhan s6 do trén cac ap ké

Trong qué trinh do kiém ap suét cua hé théng, can luu v dén nhiét 36 moi truong.
Bang sau gi6i thiéu su lién quan tuong tac ciia nhiét d6 moi trudng déi voi ap suat bén phia
cao ap va thap 4p ciing nhu di véi nhiét d6 khi lanh thoi ra.

70°F 80°F 90°F 100°F 110°F

Nhiét d6 méi truon
o 8 (21°C) | (26,5°C) |(32°C) | (37,5°C) | (43°C)

Nhiét do khi lanh thoatra (°C) |2 + 8 4+10 7 +13 10 +17 13 +21

; £, e . ) 180 + 1210 + | 240 + | 280 +
Ap suat phia cao ap (PSI) 140 +210 935 970 310 350
Ap suét phia thap ap (PSI) 10+35 |16+38 |20+42 |25+48 |30+55
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2.4.2. Chan doan, xir Iy cac hw héng thuong gip

a. Hé thong lam viéc binh thuong

- Pong hd phia ap suat thap: 1,5 dén 2,5 2
A :
kgf/cm2 ki S D o
\ \ r Z - A\ —
- Bong ho phia 4p suat cao: 14 dén 15 /f : "_'\‘\;\\ e
kgf/sz { \‘ ‘ \",‘ “\l l‘l.:' »rv;‘ 0 I 2 .-‘ A\",‘
- G106 thoi ra lanh '--./_/,/ N7/
b. Lwong méi chdt khéng di (thiéu ga) [] [
- Hién tuong: 4
+ Ap suat thdp hon tiéu chuan & ca 2 Hinh 7.10: H¢ thong 1am lanh di gas
p A s , hoat dong binh thwong
phia thap ap va cao ap
+ Nhin thdy nhiéu bot khi qua kinh .
quan sét. Aa a =\ ) Phia ap
tthap \j:\ ¢ suat cao
+ Muc d6 lanh khong du. e\ .
— \\\ o R,
N Vo Tams NN\ LN\
- Nguyén nhan: . N W\ / \ AN
A ae 1A . & HH 111} (| H" o)
+ Nap thi€éu moi chat (thiéu ga) / A B/
1 N , N T, /r’ “-\"- N i A
+ Hé théng khong kin din dén ro ri ga. = NN—"
- Bién phap khic phuc § } J
7 ;

+ Kiém tra su 10 ri ga va sira chita ]
, o, Hinh 7.10: Luwong méi chat khong da

+ B0 sung moi chat.

¢. Thira méi chdt hodc gian néng lam mat kém

- Hién tuong:

+ Ap sudt cao hon tiéu chuan & ca phia A
R g, 0 T
thap ap va cao ap \ e
A A C o ] < N

+ Khong nhin thay bot khi & cua quan sat / A\

ngay ca khi lam viéc & toc do thap. e S DR, £ 5
\\\'\’. W / // \ N /'
+ Muc do lanh khong du. I
=
- Nguyén nhan: {
+ Nap thira moi chét lanh Hinh 7.10: Thira méi chit hodc gian

R L ; i néng lam mat kém
+ Lam mat gian nong kém.
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- Bién phap khic phuc

+ Diéu chinh cho ding lugng moi chét (xa b6t ga)
+ V¢ sinh gian nong
+ Kiém tra hé thong lam mat cta xe (quat gio)
d. C6 hoi am trong hé thong lanh
- Hién twong: hé théng lam viéc binh thudng khi
dié’u hoa liét dflu h(?atAd(f)nAg. Sal:l m(f):c thc‘ri‘A gian dong ho e (5, e
phia ap suat thap chi do chan khong tang dan. RN Al cao
- Nguyén nhén: | o\ \/L
+ Hoi am 1an trong h¢ thong lam lanh ’V i)l Ao N ,,
+ Binh loc/htit 4m hét tac dung. A — N——F
- Bién phap khéc phuc: ]

+ Thay thé binh loc/htit 4m.

Hinh 7.10: Cé hoi 4m trong hé thong
+ Huat chan khong toan bo hé thong trude khi

nap moi chat. Viéc nay giap loai bd hoi nude ra khoi hé

thong. Skt #3p \T ) R
e. Sut dp trong mdy nén / R /7 TN\
- Hién tuong: 1. WY \ A
|\ o IR, g/
+ Ap suat phia thap ap cao, phia cao &p thi thap \ ot | \Re! L 3%/
hon tiéu chuan o .]_ _[ p———
+ Tat diéu hoa thi c6 thé khoi phuc ngay 1ap tirc "i ‘
phia ap suit cao va phia ap suat thap vé cing 1 gid tri ap
suat.

Hinh 7. : Sut dp trong may nén
+ B0 phén may nén khong nong khi so vao.

+ Mtrc ¢ lam lanh khong du.

- Nguyén nhan: Sut ap ¢ trong may nén (van hut, van thoat dong khong kin, piston, xi
lanh qué mon)

- Bién phap stra chita: Kiém tra, stra chita hodc thay may nén.
f. Tdc nghén trong chu trinh lam lanh

- Hién tuong:
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+ Dbi v6i truong hop tic hoan toan thi phia ap suét thdp ngay 1ap tic chi ap sut
chan khéng (khong thé 1am lanh duoc).

+ Pdi v6i truong hop co xu hudng tic thi phia 4p suat thip chi ra ap suat chan
khong mot cach tir tir (mirc do lanh phu thudc vao mirc do tic).

+ Co su chénh lIéch nhiét d0 trudc va sau cho tac.

- Nguyén nhan:

; .2 . D/ \ .
+ Bui ban hoac hoi am dong bang dang lam T ) Bkl
tac nghén van gian nd hodc 6ng dan. -\ —

+ RO ri moi chat & ong cam nhan nhiét cua / il
van gian nd

- Bién phép sura chira:

+ Phan loai nguyén nhan gay tic. Thay thé

cac bo phan, chi tiét gdy ra tic nghén. ;
Hinh 7 : Tac nghén trong chu
+ Hut chan khong va nap lai ga. trinh 1am lanh

0. C6 khong khi trong hé thong lanh

- Hién tuong: , N\ ,
Phia a (—— ) Phia ap
[ £ s . A, A x suat tap AN &2 suét cao
+ Ap suat cao ¢ ca 2 phia ap suat thap va ap _\\ o
% 7 e=mN\ ee T
suat cao. /I RN /25O
. , . .. . . . . " \ 08 i‘ll I +405 / ’:
+ Hi¢u qua lam lanh gidm ty I¢ vdi su tang Wae & SRR, & &)
1én cua 4p suat thap. NS NS

+ Néu luong mdi chat 1a du thi dong céc l

bong bong & clra quan sat giong nhu hé thong 1am viéc

binh thuong. Hinh 7 : C6 khong khi trong hé

thong lanh
- Nguyén nhan: cd 1an khéng khi trong hé thong
lanh o
Phiage (=~ Ny Phias
- Bién phap khac phuc suat thap % subt cao
+ Hat chan khong dé loai bo khong khi /e N\ /e
trong hé thng '\ o\ )| ([ 2|
\ : / !'. . g ,'I
+ Nap moi chat méi \ 78 | I /
h. D6 mo van gian no qua lon ]

- Hién tuong:

Hinh 7 : D¢ mé van gidn né qua
16n
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+ Ap suét & phia ap suét thap ting 1én va hiéu qua lam lanh giam xudng (4p suit

& phia 4p suét cao hau nhu khong doi).

+ Bing bam dinh & duong dng ap suat thap.

- Bién phép stra chira:

- Nguyén nhan: Su co6 hoat dong ¢ van gian nd (van mo qua 16n)

+ Kiém tra va stra chira tinh trang lap dat cia 6ng cam nhan nhiét.

+ Thay thé van giin no.

3. TOM TAT TRINH TU THU'C HIEN:

1T | Tén cdc buoc | Dung cu, thiét bi, vét tw | Yéu cau Cdc chu y vé an toan
cong viéc I thugt lao dong
1 | Nhan dang céc - Xe 0 td va cac md bam bao an toan cho
dung cuy va thiét bi | hinh dong co c¢o chira o dung cu, thiét bi va vé
: L o . .| Thyc hién dang | . R .
dung cho bao tri, | h¢ thong lam lanh cua . sinh cong nghiép.
, Y A 1a A A quy trinh, quy
sua chita hé thong | di€u hoa 6 to. ham
lam lanh diu hoa Phe
0 tb
- - Tt dung cu c6 chua W i
2 Th}rc hlc’\n hut\ céc dung cu phu vu cho bam bao an tqan ‘cho
chan khong va sira chita hé théng didu Thuc hién ding dung cu, thict bi va vé
a0 hé NP i ' sinh cdng nghiép.
hap gas vao e hoa 0 to. quy trinh, quy g nghiep
thong lam lanh . . . b
-Pd D 4p ké am
theo cac phuong Dong ho ap ké PHe
phap khéc nhau - May thu hdi gas lanh.
3 | Thuc hién kiém | - May hat chan khéng. bam bao an toan cho

tra hé thong lam
lanh sau khi da
nap lai gas, xac
dinh cac hién
tugng va chuin
doan hé thong lam
lanh

- Binh gas R134a

- Phong hoc gidi thi¢u
ban dau.

Thyc hién ding

quy trinh, quy
pham

dung cy, thiét bi va vé
sinh cong nghiép.
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