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PHAN MO DAU

Nganh 6t day tai truong CDKT Ly Tu Trong TP HCM dio tao cac kién thic co ban vé
dong co xang, dong co dau, gam 6t6 va dién than xe.

Trong mang dién than xe duogc chia thanh 3 mén hoc chinh: Mén Hé théng dién va dién
tir 6t0 — trang bi nhitng kién thuc ly thuyét vé dién than xe. Mdn Thuc tap dién 6td 1, Thuc
tap dién 6td 2 — 1 tai liéu huéng dan Sinh vién khi xudng thuc tap tai Xuong thuc hanh.

Gi4o trinh duoc bién soan dya trén cac kién thic sira chita cua cac Hang xe ndi tiéng
nhu: Toyota, Mitsubishi, Honda...va cac gido trinh nganh Pong luc cua truong PH Su
Pham Ky Thuat TP HCM. Ngoai ra, giao trinh con dugc bién soan vai tiéu chi dua trén
nhitng thiét bi day hoc san c6 tai Khoa Dong luc — Truong CDKT Ly Ty Trong TP HCM.

Cubn gido trinh nay dugc viét thanh 12 chuong, trang bi nhitng kién thuc ly thuyét co
ban vé dién than xe: ic — quy khai dong, hé thdng nap, hé théng khoi dong, hé théng chiéu
sang, hé thong tin hiéu, hé théng nang ha cia kinh, hé théng gat nuée, hé thdng diéu hoa...

Day 1a lan dau tién gido trinh Hé théng dién va dién tr 6t dugc dua vao giang day nén
khéng tranh khoi sai sot. Tac gia mong dugc su dong gop quy bau tir Quy Thay cd va Ban
doc.

Nguoi bién soan

Nguyén Anh Tuin
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Chuwong 1: Khai quat hé théng dién trén 6t6

A

CHUONG 1: KHAI QUAT HE THONG PIEN TREN OTO

Muc tiéu:

Sau khi hoc xong chuong nay Sinh vién:
- V& duogc cac ky hi¢u co ban trong so dd hé théng dién va dién tur trén 6t0.
- Trinh bay duoc chirc ning cua cac hé thong chinh trén 6t6

Ag4AN

1.1. Téng quat vé mang dién va cac hé thong dién trén 6td
1.1.1. Hé théng khéi dong:
Bao gdm Ac-quy, may khoi dong dién (starting motor), cac ro-le diéu khién va ro-le

bao vé khoi dong. Pbi v6i dong co diesel co trang bi thém hé théng xong may (glow
system).

1.1.2. Hé thong danh lira:

Bao gém cac bd phan chinh: ac-quy, khoa dién (ignition switch), bd chia dién
(distributor), bién 4p danh lira hay bd-bin (ignition coils), hop diéu khién danh lia
(igniter), bu-gi (spark plugs).

1.1.3. H¢ thong chiéu sang va tin hiéu:

Gom céc dén chiéu sang, cac dén tin hi¢u, coi, cac cong tac va céc ro-le.

1.1.4. Hé thong do dac va kiém tra:
Chu yéu 1a cac dong hd bao trén tap-16 va cac dén bao gdm cé: dong hd tde d6 dong

co (tachometer), ddng hd do téc do xe (speedometer), ddng hd do nhién liéu va nhiét do
nudc.
1.1.5. H¢ thong diéu khién dong co:

Gom hé thong diéu khién xang, lira, goc phdi cam, ga tu dong (cruise control). Ngoai
ra, trén cac dong co diesel ngay nay thudng sir dung hé thong diéu khién nhién liéu bang
dién tu (EDC — electronic diesel control hodc common rail injection).

1.1.6. H¢ thong diéu khién 6t6:

Bao gdm hé théng diéu khién phanh chdng him ABS (antilock brake system), hop sb

tu dong, tay lai, géi hoi (SRS), luc kéo (traction control).
1.1.7. H¢ thong diéu hoa nhiét do:

Bao gdm mAay nén (compressor), gian néng (condenser), loc ga (dryer), van tiét luu

(expansion valve), gian lanh (evaporator) va cac chi tiét diéu khién nhu ro-le, cam bién

nhiét d, hop diéu khién, cong tic A/C...

Giao trinh Hé théng dién va dién tir 6t6 Trang 1
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_ Néu hé thong nay dugc diéu khién bang may tinh s& ¢ tén goi 1a hé thong tw dong
diéu hoa khi hau (automatic climate control).
1.1.8 Cac hé thong phu:
Hé théng gat nudc, xit nude (wiper and washer system).
Hé thdng diéu khién cira (door lock control system).
Hé thng diéu khién kinh (power window system).
Hé thdng diéu khién kinh chiéu hau (mirror control).
Hé thdng dinh vi (navigation system).
1.2. Céc yéu cau ky thuat d6i véi hé thong dién:
1.2.1. Nhiét do lam viéc:
Tuy theo vung khi hau, thiét bi dién trén 6t6 duge chia ra 1am nhiéu loai:
e O vung lanh va cyc lanh (-40°C) nhu & Nga, Canada.
e O vung 6n dsi (20°C) nhu ¢ Nhat Ban, My, chau Au ...
e Nhiét déi (Viét Nam, cac nudc Pong Nam A |, chau Phi...).
e Loai dac biét thuong dung cho cac xe quan su (st dung cho tt ca moi vung
khi hau).
1.2.2. Su rung xdc:
Céc bd phan dién trén 6t6 phai chiu su rung x6c voi tan sb tir 50 dén 250 Hz, chiu
duoc luc véi gia tbc 150m/s°.
1.2.3. Dién ap:
Céc thiét bi dién 6t6 phai chiu duoc xung dién ap cao véi bién do 1én dén vai traim
von.
1.2.4. Do Am:
Céc thiét bi dién phai chiu dugc do am cao thudng cé & cac nudce nhiét d6i.
1.2.5. D bén:
Tat ca cac hé thong dién trén 0t0 phai dugc hoat dong tt trong khoang 0,9 + 1,25
Udinh mie (Uam = 14 'V hodc 28 V) it nhat trong thoi gian bao hanh cua xe.
1.2.6. Nhiéu dién tir:
Cac thiét b dién va dién tir phai chiu duoc nhidu dién tir xuat phat tir hé thong danh
Ira hodc cac nguodn khac.
1.3. Nguon dién va cac loai phu tai dién trén 6to:
1.3.1. Nguén dién:
Ngudn dién trén 6 t6 1a ngudn dién mot chiéu duoc cung cip béi 4 ac quy, néu dong
co chua lam viéc, hodc bo1 may phat dién neu dong co di 1am viéc. Dé tiét kiém day dan,
thuan tién khi lap dit sira chira..., trén da sb cac xe, nguoi ta sit dung than sudn xe (car

body) 1am day dan chung (smgle wire system). Vi vdy, dau 4m ciia ngudn dién duoc ndi
truc ti€p ra than xe.

Giao trinh Hé théng dién va dién tkr 6to Trang 3
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1.3.2. Céc loai phu tai dién trén 0to:
Céc loai phu tai dién trén 6t6 duoc méc song song va co thé duoc chia lam 3 loai:

Phu tdi lam viéc lién tuc: Gom bom nhién lidu (50 = 70W), hé théng danh lua
(20W), kim phun (70 = 100W) ...

Phu tdi lam viéc khéng lién tuc: GOm cac dén pha (mdi cai 60W), cot (mdi cai
55W), dén kich thudc (moi cai 10W), cac dén bao trén tap-10 (moi cai 2W)...

Phu tdi lam viéc trong khodng thoi gian ngin: Gom dén bao 1& (4 x 21W + 2 X
2W), dén thing (2 x 21W), md-to diéu khién kinh (150W), quat lam mat dong co
(200W), quat diéu hoa nhiét do (2 x 80W), md-to gat nude (30 + 65W), coi (25 + 40W),
deén swong mu (mdi cai 35 + 50W), coi lui (21W), may khai dong (800 + 3000W), mdi
thudc (100W), ang-ten (dung mo-to kéo 60W), hé thong xong may (dong co diesel) (100
+ 150W), ly hop dién tir ciia may nén trong hé théng lanh (60W)...

Ngoai ra, nguoi ta cling phan biét phu tai dién trén 6 to theo cong suit, dién ap lam
viéc ...

1.4. Céc thiét bi biao vé va diéu khién trung gian:

Céc phu tai dién trén xe hau hét déu duoc mac qua cau chi. Tty theo tai cau chi ¢6
gia tri thay doi tr 5 + 30A. Dy chay (Fusible link) 1 nhitng cau chi 16n hon 40 A duoc
mic & cac mach chinh cua phu tai dién 16n hodc chung cho cac cau chi cung nhom lam
viéc thuong c6 gia tri vao khoang 40 +120A. Ngoai ra, dé bao vé mach dién trong truong
hop chap mach, trén mot s6 hé théng dién 0t6 nguoi ta su dung bd ngét mach (CB —
circuit breaker) khi qua dong.

bé cac phu tai dién lam viéc, mach dién ndi véi phu tai phai kin. Thong thuong
phai c6 cac cong tic dong mé trén mach. Cong tic trong mach dién xe hoi ¢6 nhiéu dang:
thuong déng (normally closed), thuong mé (normally open) hodc phdi hop (changeover
switch) c6 thé tac dong dé thay d6i trang thai dong mé (ON — OFF) bing cach nhén,
xoay, m¢ bang chia khoa. Trang thai clia cong tac ciing c6 thé thay doi bang cac yéu to
nhu: ap suét, nhiét do. ..

Trong cac 6t hién dai, dé ting d6 bén va giam kich thudc cia cong tic, nguoi ta
thuong déu dy qua ro-le. Ro-le ¢ thé duoc phan loai theo dang tiép diém: thuong dong
(NC — normally closed), thuong mé (NO — normally opened), hoic két hop ca hai loai —

ro-le kép (changeover ro-le).

1.5. Ky hiéu va quy wéc trong so' d6 mach dién:

CAC KY HIEU TRONG MACH PIEN O TO

Giao trinh Hé théng dién va dién tir 6t6 Trang 4
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Ngudn dc-quy Bong dén 1 tim

1

Tu dién Bong deén 2 tim
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1
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Cai ngit mach
—5—3— (B

Bo-bin (Bién ép
danh Itra)

o &

" bi-6t

Bong dén

’l Di-4t zen-no

Cau chi Pong hd loai kim

— Cam bién dién tr . LED
} | | @ trong b chia dién i

Day chay (cau chi Pong ho hién s6

—oNVo—  chinh) FUE

_J_ N6i mat (than xe) : bong co dién
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— Ro-le thuong dong
(NC — normally Loa
closed)
I I
— Ro-le thuong ho Cong tac thuong mo
K (NO — normally lo—"0lL (NO — normally open)
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? { (Changeover ro-le) | lo— o} Cong tac thuong
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Dién tré | Cong tac kép
--O/g__ (changeover)
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1.6. Day dién va bdi diy dién trong hé thong dién 6to:

Trong khuon khé gido trinh nay, tac gia chi gi6i thiéu hé théng mau day va ky hiéu

quy dinh theo tiéu chudn chau Au. Céc xe st dung hé thong mau theo tiéu chuan nay 1a:

Ford, Volswagen, BMW, Mercedes... Cac tiéu chuén cta céc loai xe khéac ban doc c6 thé

tham khdo trong cac tai liéu huéng dan thuc hanh dién 6t0.

1.6.1. Quy wée mau day dién trong hé théng dién 6to:

Bang 1.1: Ky hiéu mau day hé chau Au

Mau Ky higu DPuong din
Do Rt Tt dc — quy
Trang/ Pen Ws/ Sw Cong tac dén dau
Tring Ws Dén pha (chiéu xa)
Vang Ge Pén cbt (chiéu gan)
Xam Gr Deén kich thudc va bao ré
chinh
Xam/ Pen Gr/Sw Dén kich thudc trai
Xam/ bo Gr/Rt Deén kich thudc phai
Den/ Vang Sw/Ge Danh Iua
Pen/ Trang/ Xanh 14 Sw/ Ws/ Gn Dén béo ré
Pen/ Trang Sw/ Ws Bao r€ trai
Den/ Xanh 1a Sw/ Gn Béo r€ phai
Xanh 14 nhat LGn Am bd-bin
Nau Br Mat
Den/ Do Sw/ Rt Dén thing
Bang 1.2: Ky hiéu dau day hé chau Au
1 Am bo-bin
4 Day cao ap
15 Duong cong tac may
30 Duong ac — quy
31 Mat
49 Ngd vao bo chdp
49a Ngo ra bo chdp
50 Diéu khién dé
53 Gat nudce

Giao trinh Hé théng dién va dién tkr 6to
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o4 Dén thing

55 Dén suwong mu
56 Dén déau

56a Dén pha

56b Dén cbt

58 Dén kich thude
61 Bao sac

85, 86 Cudn day ro-le
87 Tiép diém ro-le

1.6.2. Tinh toan chon day:

Céc hu hong trong hé thong dién 6t6 ngay nay chu yéu bat ngudn tir diy dan vi da sd
céc linh kién ban din da duoc ché tao vdi do bén kha cao. Otd cang hién dai, s day dan
cang nhiéu thi xac suat hu hong cang 16n. Tuy nhién, trén thuc té rat it ngudi chii y dén
dic diém nay, két qua la tryc trac cua nhiéu hé théng dién 6td xuat phat ttr nhiing sai lam
trong dau ddy. Phan nay nham gidi thiéu v6i ban doc nhiing kién thirc co ban vé day din

trén 0t6, giup ngudi doc giam bét nhirng sai sot trong sira chita hé thong dién 6t0.

Day dan trong 6 t6 thuong 1a day dong c6 boc chét cach dién 1a nhua PVC. So voi
day dién dung trong nha, day dién trong 6t6 dan dién va duoc cach dién tot hon. (Rét tiée
1a do ngudn cung cap loai diy ndy it, nén & nudc ta, tho dién va gido vién day dién 6 to
van st dung day dién nha dé dau dién xe!). Chat cach dién boc ngoai diy dong khong
nhiing ¢6 dién tr& rat 16n (102Q/mm) ma con phai chiu dwoc xing dau, nhét, nude va
nhiét do cao, nhat 1a dbi voi cac ddy din chay ngang qua nip mdy (cta hé théng phun
xdng va danh lra). Mot vi du cu thé 1a day dién trong khoang dong co ciia mot hing xe
noi tiéng vao bac nhat thé gidi chi c6 kha nang chiu nhiét duoc trong thoi gian bao hanh
& mdi truong khi hau nudc ta! O moi trudng nhiét do va do am cao, toc d6 140 hoa nhya
cach dién ting dang ké. Hau qua 13 16p cach dién cua day dan bat ddu bong ra gay tinh

trang chap mach trong hé théng dién.

Thong thudng tiét dién day dan phu thudc vao cudng do dong dién chay trong day.
Tuy nhién, diéu nay lai bi anh huong khong it boi nha ché tao vi 1y do kinh té. Day dan
co kich thudce cang 16n thi do sut ap trén duong day cang nho, nhung day cling s€ ning

hon. Piéu nay dong nghia véi tang chi phi do phai mua thém dong. Vi vdy ma nha san
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xuat can phai co su so do gitra hai yéu t6 vira néu. O bang 1.3 s€ cho ta thay do sut ap cua

day dan trén mot s6 hé thong dién 6 t6 va muc d6 cho phép.

Bang 1.3. Do sut ap t6i da trén day dan ké ca mbi ndi

H¢ théng (12V) D§ sut ap (V) Sut dp t6i da (V)
Hé thong chiéu sang 0.1 0.6
Hé thong cung céap dién 0.3 0.6
Hé thong khoi dong 1.5 1.9
Hé théng danh lira 0.4 0.7
Céc hé théng khéc 0.5 1.0

Nhin chung, d¢ sut ap cho phép trén dwong day thwong nhé hon 10% dién ap
dinh mirc. Doi voi h€ thong 24V thi cac gia tri trong bang 1.6 phai nhéan déi.
Tiét dién day dan dugc tinh bdi cong thue:
S .ol
AU

Trong do:
AU - D0 sut ap cho phép trén duong day (theo bang 1.3)
| - Cuong d6 dong dién chay trong ddy tinh bing Am-pe 1a ty sb giira
cong suit cua phu tai dién va hiéu dién thé dinh murc.
p - 0.0178 Q.mm?/m Dién tré suit cua dong.
S- Tiét dién day dan .
| - Chiéu dai diy dén.
Tir cong thire trén, ta c6 thé tinh toan dé chon tiét dién day dan néu biét cong suit cia
phu tai dién ma day can ndi va do sut ap cho phép trén day.
Pé ¢6 d6 udn tdt va bén, day dan trén xe duoc bén bai cac soi déng co kich thudc
nhd. Cac cd day dién stir dung trén 6 t6 duoc gidi thidu trong bang 1.4.
Béang 1.4: Céac cd day dién va noi sir dung

Cé diy: Tiét dién | Dong dién Ung dung

s6 sgi/ dwong (mm?) lién tuc (A)

kinh

9/0.30 0.6 5.75 Pén kich thude, dén dudi
14/ 0.25 0.7 6.00 Radio, CD, dén tran

14/ 0.3 1.0 8.75 HT Danh lta

28/0.3 2.0 17.50 Pén dau, xong kinh

65/ 0.3 5.9 45.00 Day dén cap dién chinh
120/ 0.3 8.5 60.00 Day sac

61/0.90 39.0 700.00 Day dé

Giao trinh Hé théng dién va dién tkr 6to Trang 9



Chuwong 1: Khai quat hé théng dién trén 6t6

1.6.3. Bo day:

Day dién trong xe duoc gop lai thanh bdi day. Cac bdi ddy dwgc quan nhiéu 16p bao
vé, cudi cung la 16p bang keo. Trén nhiéu loai xe, bdi day co thé duoc dat trong 6ng nhua
PVC. O nhitng xe doi cii, bdi day dién trong xe chi gdm vai chuc soi. Ngay nay do su
phat trién vii bio cta hé thong dién va dién tir 6 6, bdi ddy c6 thé c6 hon 1000 soi.

Khi dau day hé thng dién 6 t6, ngoai quy luat vé mau, can tuan theo cac quy tic sau
day:

Chiéu dai day giita cac diém ndi cang ngin cang tot.
Céac mdi ndi gitra cac dau ddy can phai han.

S6 moi ndi cang it cang tot.

Day ¢ vung dong co phai dugc cach nhiét.

A

Bao vé bang cao su nhiing chd bang qua khung xe.

Cau hoi on tap:

1. Trinh bay cac h¢ théng dién va dién tir co ban trén 6t6?

2. V& hinh ky hiéu binh 4c — quy, bong dén 1 tim va 2 tim, ro-le 4 chan thuong dong
va thudng md, ro-le 5 chan 2 tiép diém (tiép diém thuong dong va tiép diém
thuong ma)?

Giao trinh Hé théng dién va dién tir 6t6 Trang 10



Chuwong 2: Ac-quy khéi dong

Chuwong 2: AC-QUY KHOI PONG
Muc tiéu:
Sau khi hoc xong chuong nay Sinh vién:
- Trinh bay duoc ciu tao va nguyén Iy hoat dong cua binh dc — quy.
- Trinh bay duoc cic phuong phap kiém tra va bao dudng dc-quy.

2.1Nhiém vu va phan loai ac - quy 6t6:

2.1.1 Nhiém vu:

Ac - quy trong 6 t6 thuong dugc goi 1a ic - quy
khéi déng dé phan biét voi loai dc - quy st dung & cac
linh vuc khac. Ac - quy khdéi dong trong hé théng dién
thuc hién chic nang cua mét thiét bi chuyén d6i hoa
nang thanh dién ning va ngugc lai. Pa sb ac - quy khoi
dong 1a loai 4c - quy chi — axit. Bic diém cua loai 4c -
quy néu trén la co thé tao ra dong dién c6 cuong do lom,
trong khoang thoi gian ngan (5+10s), ¢6 kha niang cung
cap dong dién 16n (200-800A) Ma dg sut thé bén trong
nho, thich hop dé cung cip dién cho may khoi dong dé
khéi dong dong co.

Ac - quy khéi dong con cung cap dién cho ’céc tai Hinh 2.1: Ac - quy khoi dong
dién quan trong khac trong h¢ thong dién, cung cap tirng
phﬁn hodc toan b trong truong hop dong co chua lam viéc hoac da lam viéc ma may
phat dién chua phét du cong suit (dong co dang 1am viéc & ché do sé vong quay thap):
cung cap dién cho dén dau (parking lights), radio cassette, CD, cac bd nhé (ddng ho, hop
diéu khién...), hé thong bao dong. ..

Ngoai ra, dc - quy con dong vai tro bé loc va én dinh dién thé trong hé thong dién 6
t0 khi dién ap may phat dao dong.

Dién dp cung cip cia ac - quy 1a 6V, /2Vhoic 24V. Pién 4p ac - quy thudng la
12V d8i véi xe du lich hodc 24V cho xe tai.
Mu6n dién 4p cao hon ta ddu ndi ti€p cic ac -
quy /2Vlai v6inhau.

Ac-quy cung cap dién khi:

» Dong co ngirng hoat dong: Dién tir binh
ic - quy duogc st dung dé chiéu sang,
dung cho céc thiét bi dién phuy, hodc la
cac thiét bi dién khac khi dong co khong
hoat dong.

> Déng co khéi dpng: Dién tir binh ic -
quy duoc dung cho may khoi dong va
cung cap dong dién cho hé thdng danh
Itra trong sudt thoi gian dong co dang  Hinh 2.2: Ac - quy va hé théng dién,
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Chuwong 2: Ac-quy khéi dong

khoi dong. Viéc khoi dong xe 1a chie ning quan trong nhat cia ac - quy .

> Déng co dang hoat djpng: Dién tir binh ic - quy co thé can thiét dé hd trg cho hé
théng nap khi nhu ciu vé tai dién trén xe vuot qua kha niang cta hé thong nap. Ca
ic - quy va may phat déu cap dién khi nhu cau doi hoi cao.

2.1.2 Phan loai:

Trén 6t6 c6 thé sir dung hai loai dc - quy dé khai dong: dc - quy axit va dc - quy
kiém. Nhung théng dung nhat tir truéc dén nay van 1a 4c - quy axit, vi so voi 4c - quy
kiém né c6 strc dién dong cuia mdi cip ban cuc cao hon, cd dién tré trong nho va dam bao
ché d6 khoi dong tot, mac du dc - quy kiém cling ¢6 kha nhiéu wu diém.

2.2 Céu tao va qua trinh dién hoéa cia dc - quy axit chi:

2.2.1 Ciu tao:

Mot binh 4c - quy trén 6 t6 bao gdm mdt dung dich a-xit sun-phu-ric lodng va céc
ban cuc am, duong. Khi cac ban cuc dugc lam tir chi hoac vat li¢u co nguén géc tir chi
thi n6 dugc goi 1a dc - quy chi-axit. Mot binh 4c - quy duogc chia thanh nhiéu ngan (ic -
quy trén 6 to thudng c6 6 ngin), mdi mot ngan cd nhiéu ban cyc, tt ca dugc nhung
trong dung dich dién phan.

Coc ic-quy
Nip thong hai

Nip
Thanh néi

/
Vichngin | B ol 2

Vé |

Hinh 2.3: C4u tao c — quy.

Céu tao ciia mdt ngin

Co s& cho hoat dong cua dc - quy 14 cic ngin cla dc - quy . Cac ban cuc 4m va ban
cuc duong duoc ndi riéng r€ voi nhau. Cac nhoém ban cyc am va ban cuc duong nay duoc
dat xen k& v6i nhau va ngan cach bang cac tim ngan c6 16 thong nho. Két hop véi nhau,
cac ban cuc va tim ngin tao nén mot ngin cua ac - quy . Viéc két ndi ban cuc theo cach
nay tang bé mat tiép xuc giita vat liéu hoat tinh va chat dién phan. Diéu d6 cho phép cung
cAp mot luong dién nhiéu hon. Mit khac dung luong ciia binh ic - quy ting 1én vi dién
tich bé mit ting 1én. Cang nhiéu dién tich bé mit dong nghia véi viée dc - quy cung cip

dién nhiéu hon.
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Chuwong 2: Ac-quy kh&i déng

Pau ndi cic Tam ngin bing
| 1uGi thuy tinh

ban cuc

Bén cuc
T am

Hinh 2.4: C4u tao mét 4c - quy don
Ban cuc
Ban cuc ic - quy duoc cdu tric tir mot khung sudn lam bang hop kim chi ¢6 chta
Antimony hay Canxi. Khung sudn nay 1a mot ludi phang, mong. Ludi tao nén khung can
thiét dé dan vat liéu hoat tinh 1én nd, ca & ban cuc 4m va ban cuc duong. Vat li¢u hoat
tinh dugc dan 1én & ban cuc duong 1a chi oxit (PbO,) va & ban cuc 4m 1a chi x&p (Pb).

Khung
/ _
Chit dién
phan
Vat liéu Bén cuc
hoat tinh S.G. = 1.835 S.G. = 1.000 S.G. = 1.270
Hinh 2.5: C4u tao ban cuc Hinh 2.6: Chét dién phan

Chit dién phan

Chat dién phéan trong binh dc - quy 13 hdn hop 36% a-xit sun-phu-ric (H,SO,) va
64% nudce cat (H,0). Dung dich dién phan trén 4c - quy ngay nay c6 ty trong 1a 1.270 (&
20° C) khi nap day. Ty trong 1a trong luong ctia mét thé tich chit long so sanh véi trong
luong ctia nudce véi cing mot thé tich. Ty trong cang cao thi chat 1ong cang dic.

Mot ty trong ké dugc sir dung dé do ty trong cta dung dich dién phan. Chét dién
phan trong binh ic - quy da dwoc nap dién thi manh hon va ning hon chat dién phan
trong 4c - quy di phong dién.

Nhiing cén trong khi sir dung dc - quy : Chat dién phan trong binh ic - quy 1a hdn
hop cua a-xit sun-phu-ric va nude. A-xit sun-phu-ric thi cé tinh an mon rét cao va co thé
gay thuong tich trén da va mét. Ludn luon mang d6 bao ho khi tiép xtic v6i binh ac - quy
. Khi bi dung dich a-xit dinh vao tay phai rira ngay bang nhiéu nuéc, khi ving vao mit
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Chuwong 2: Ac-quy khéi dong

phai rira bang nudc ngay va kham y té cang sém cang tét. Khi nap ac - quy , khi hy-drd
dugc giai phong vi vy phai tranh xa ngon lira va tia lira dién néu khong c6 thé gay ra
chay n6 nghiém trong.
Vé ic - quy

Vo6 dc - quy gitr cac dién cuc va cac ngin riéng ré cua binh ac - quy. N6 duoc chia
thanh 6 phﬁn hay 6 ngan. Cac ban cuc dugc dat trén cac go dG gitp cho céc ban cuc
khong bi ngan mach khi c6 vat liéu hoat tinh roi xudng day ac - quy. V6 dugc lam tu
polypropylen cao su cing, va plastic. Mot vai nha san xuét 1am vo ic - quy co the nh1n
xuyén qua dé c6 thé nhin thdy dugc muc dung dich dién phan ma khong cin mo nép ac -
quy. Déi vé6i loai nay thudng co hai dudng dé chi muc thip (lower) va cao (upper) bén
ngoai vo.
Khi = =}

L5 théng hoi - .
= L3 thong hoi - __

Gia do
S
Giot axit

Hinh 2.8: Nép thong hoi.

Hinh 2.9: Day nap thong hoi.
Nip thong hoi:

Nép thong hoi chup trén cac 16 dé thém dung dich dién phan. Nap thong hoi dugc
thiét ké dé hoi axit ngung tu va roi tré lai dc - quy va cho phép hydrogene bay hoi.
Diiy ndp théng hoi:

Hau hét cac ac - quy ngay nay thiét ké mot day nap thong hoi dé c6 thé chup cho
nhiéu ngin. Day ndp thong hoi dugc thiét ké dé hoi a-xit ngung tu va roi tré lai 4c - quy
va cho phép hydrogene bay hoi.

Coc dc — quy:

C6 3 loai coc binh ic - quy duogc su dung, loai dinh, loai canh va loai L. Loai trén
dinh thong dung nhét trén 6 t6. Loai nay c¢6 coc duoc vat xién. Loai canh 1a loai dac trung
cua hang General Motors, loai L dugc dung trén tau thuy.
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Chuwong 2: Ac-quy khéi dong

Coc bén canh Coc trén dinh

Hinh 2.10: Coc ic - quy

Ky hiéu trén coc dc - quy :

Ky hiéu trén coc 4c - quy dé nhdn biét cyc dwong hay 4m. Théng thuong, ky hiéu
"+ dé chi cuc duong, "-" dé chi cuc am. Doi khi, cac ky hi¢ "POS" va "NEG" cling dugc
su dung dé ky hi€u cuc duong va cyc am. Trén loai ac - quy co coc la loai dinh, dau cua
coc duong thuong 16n hon cuc 4m, muc dich dé d& phan biét.
Diu kep dc - quy :
Pau kep cap cia 4c - quy c6 thé 1am bang thép hodc chi tuy thudc vao nha ché tao.

Hinh 2.11: Coc ic - quy Thép

Hinh 12. Pau kep éc - quy

Cira xem ty trong
Cura xem ty trong dung mot qua cau c6 thé do dugc ty trong cua dung dich di¢n phan
trong mot ngan.

Ctra xem
—
/ D6tmau P&t mau xanh Vang
Thanh Plastic ) xanh nhin  den, khong nhat
Viehbi thz‘aﬂ/y dudc nhin thay (éccu
asiti (Tot) dudc (Khoéng hong)
ddy dién)

Hinh 2.13: Cira xem ty trong
Hoat dong cua ac - quy (Hoat dong cia mt ngin)
Hai kim loai khong giéng nhau dit trong dung dich a-Xit s& sinh ra hiéu dién thé giira

hai cuc. Cuc duong lam bﬁng chi oxit PbO,, cuc 4m lam b%lng chi Pb. Dung dich dién

phan 13 hdn hop axit sun-phu-ric va nuée. Chung tao nén mot phan tir ctia ngan.
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Chuwong 2: Ac-quy khéi dong

Qua trinh phéng Qua trinh nap

Hinh 2.14: Hoat dong cta 4c - quy

Phéng dién Nap dién
Chi Oxit Chi x6p
Dung dich
dién phan 2.1V x 6 ngdn = 12.6V
Hinh 2.15: Qua trinh phéng, nap Hinh 2.16: Pién ap ac - quy

Ac - quy chtra dién ¢ dang hoa ning. Thong qua phan tmg hoa hoc, ic - quy sinh ra
va giai phong dién vi cdc nhu cau ciia hé théng dién va cac thiét bi dién. Khi ac - quy
mat di hoa ning trong qua trinh ndy, ic - quy can duogc nap dién lai bing mdy phat. Bing
dong dién nguoc di qua ac - quy , qué trinh hod hoc dugc phuc hoi, vi vay nap cho binh

ic - quy. Chu trinh phong nap duoc lip lai lién tuc va dugc goi 1a chu trinh cua ac - quy .

M&i mot ngin c6 dién ap xap xi 2.1V khong xét dén kich c& va sd lugng cac ban cuc.
Ac - quy trén 6 to c6 6 ngin ndi tiép voi nhau, sinh ra dién ap 12.6 V.

2.2.2 (;éc quA& trinh dién héa trong dc — quy:

Trong ac - quy thuong xay ra hai qua trinh héa hoc thuan nghich dac trung la qué
trinh nap va phong dién, va duoc thé hién dudi dang phwong trinh sau:
PbO, + Pb + 2H,SO, < 2PbSO, + 2H,0

Trong qué trinh phong dién, hai ban cuc tir PbO, va Pb bién thanh PhSO,. Nhu vay
khi phdong dién, axit sun-phu-ric bi hép thu dé tao thanh sunfat chi, con nuéc duge tao ra,

do d6, nong d6 dung dich H,SO, giam. Sy thay dbi nong d6 dung dich dién phan trong
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Chuwong 2: Ac-quy khéi dong

qua trinh phéng va nap 13 mét trong nhitng dau hiéu dé xac dinh mirc phong dién cua ac -

quy trong st dung.

Qua trinh phong dién

Ban cire dim Dung dich | Ban ciee
dien phan dirong
Chiit ban dau Pb 2H,SOs + 2H;0 | PbO;
T |
Quua triniht ion hoa SOy -, SOs -’4H_| 4Oh|7 - Pbm
oy b ISV
2T =1
Quu trinh tao dong Pb™-2 el' Pb“+23|‘
! 4H,0 l
Chit dieoc tao ra PbSO. -2H;0 PbSO;
2H,0
Bang 2.1: Qua trinh phdng dién
Qua trinh nap dién
Ban cuc am Dung diclh | Ban cire
dién phan dirong
Chiit dwge fao ra cuoi | PbS Oy 4H; PHSO;
quud trinh phong J’ 1
Quat trinht ion Iroa Pb™, S0y 2H,4OH,2H" | | SOq ", Pb™™
+2¢ e
Oud trinh tao dong = DL———'.— 1
, . 2H0
Chat ban dau
Pb H>S504 HSO4 | PbO;

Bang 2.2: Qua trinh nap di¢n
2.3 Thong s6 va dic tinh:
2.3.1 Thong sé:
2.3.1.1 Hiéu dién thé cia ic — quy:
- Khi phong dién:U, = E, - Ral,
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Chuwong 2: Ac-quy khéi dong

- Khi nap dién:U, = E, + R..1;
Trong do:
I, - cuong d6 dong dién phong.
I, - cuong do dong di¢n nap.
R, - dién tr¢ trong cua ac - quy .
2.3.1.2 Pié¢n tré trong dc — quy:
Raq =R dién cuc _|,_ R ban cuc +R tam ngan +R durfg dich

bién trd trong ac - quy phu thude chu yéu vao dién tré cua dién cuc va dung dich.
Pb va PbO, déu c6 do din dién tét hon PbSO, . Khi nong d6 dung dich dién phan ting,
su c6 mit cua cac ion H* va S0,* cling lam gidm dién tré dung dich. Vi vay dién tro
trong ctia c - quy ting khi bi phong dién va giam khi nap. Dién trd trong cia ic - quy
cling phu thudc vao nhiét d0 moéi truong. Khi nhiét do thép, cac ion s¢€ dich chuyén cham
trong dung dich nén dién trd tang.

2.3.1.3 Dung lwong ciia ic — quy:

Luong dién ning ma dc - quy cung cip cho phu tai trong giéi han phong dién cho
phép duoc goi 1a dung lugng cia ac - quy .

Q=I,.t,(A.h) ’ o ,

Nhu vay dung lugng cua ac - quy 1a dai lugng bién doi phu thudc vao ché d§ phong
dién. Nguoi ta con dua ra khai niém dung luong dinh muac cua ac - quy Qs, Q1o, Q2o
mang tinh quy udc ing vi mot ché do6 phong dién nhat dinh nhu ché do 5 gio, 10 gio, 20
gio phong dién ¢ nhiét do +30°C.

Céc yéu t6 anh huong t6i dung luong ciia dc - quy :
e Khéi luong va dién tich chét tac dung trén ban cuc.
e Dung dich dién phan.
e Dong dién phong.
e Nhiét d0 mdi trudong.
e Thoi gian sir dung.
Dung luong cia ac - quy phu thudc 16n vao dong phong. Phong dong cang 16n thi
dung luong cang giam, tuan theo dinh ludt Peukert.
I . t, = const
Trong do:
n 1a hang sb tiy thudc vao loai 4c - quy (n = 1,4 ddi véi dc - quy chi)

2.3.2 Pic tinh:

Strc dién dong cua dc - quy phu thudc chit yéu vao su chénh léch dién thé giira hai
tam ban cyc khi khong c6 dong dién ngoai.

- Surc dién dong trong mdt ngan
€a=¢ - ¢ (V)
- Néu dc - quy co6 nngan E; = n.e,.

Strc dién dong con phu thudc vao néng do dung dich, trong thuc té co thé xac dinh
theo cong thuc thuc nghiém:
Ey,=0,85+ p250C
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Chuwong 2: Ac-quy khéi dong

E, : Stc dién dong tinh cta dc - quy don (tinh bang volt).

p: ndng d6 ctia dung dich dién phan duogc tinh bang (glem®) quy vé + 25°,
£250C = py, —0,0007(25 —t)

t : Nhiét do dung dich luc do.

Pio - Néng do dung dich lac do.

2.4 Cac phwong phap nap dién cho ic — quy:

2.4.1 Nap bang hiéu dién thé khong thay ddi:

Trong cach nap nay tat ca cac ac - quy dugc mac song song voi ngudn dién nap va
bao dam dién thé ctia ngudn nap (Ung) bang 2,3V — 2,5V trén mot ac - quy don véi diéu
kién Uy > U,.

Cuong do dong nap thay do6i theo cong thuc:
In = (Ung = Ea)/ ZR

Imax U:2,3V

t,h

»
»

Hinh 2.17: Nap bang hiéu dién thé khong doi

Imax #1 = 1,5 Q.
Khi nap, E, tang, | gidm nhanh theo dac tuyén hyperbol.

Nhwoc diém ciia phwong phdp nap nay la:
Dong dién nap ban dau rat 16n co thé gay hong binh éc - quy .
Dong khi giam vé 0 thi ac - quy chi nap khoang 90%.

2.4.2 Phwong phap dong khong ddi:

Theo cach nay dong dién nap duoc gitt & mdt gia tri khong doi trong sudt thoi gian
nap bang cach thay doi gia tri dién trd cia bién trd' R. Thong thudng nguoi ta nap bang
dong c6 cudng do 1, = 0,1Qy,. Gid tri 16n nhat cta bién trd R c6 thé xac dinh boi cong

thuc:

R = (Upg — 2,6n)/ 0,5,
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B R

Hinh 2.18: So dd nap 4c - quy voi dong khong ddi
Theo phuong phap nay tit ca cac ac - quy dugc mic ndi tiép nhau va chi can dam
bao diéu kién tong sd cac dc - quy don trong mach nap khéng vuot qua tri sb Ung/2,7.
Cac dc - quy phai c6 dung lugng nhu nhau, néu khong, ta s& phai chon cudng d6 dong
dién nap theo ac - quy co dién dung nho nhat va nhu vay ac - quy co6 dung luong 16n sé
phai nap lau hon.
N: S6 4c - quy don mac ndi tiép.

0,5 : Hé s6 du trit.
Ung : Hi€u dién thé ngudn nap.

2.4.3 Phuwong phap nap hai néc:

Trong phuong phap nay, dau tién nguoi ta nap ac - quy véi cuong d6 0,114, khl ac -
quy bat dau soi, giam xubng con 0,05l ,,. Phuong phap nap 2 nac dam bao cho ic - quy
dugc nap no hon va khong bi néng.

41A

0,14

0,054, t,h

[

Hinh 2.19: Phuong phéap nap 2 nac

2.4.4 Phuong phap nap hén hop:

Dau tién, nap bang phuong phéap hi¢u di¢n thé khong doi va sau d6 nap bang phuong
phap dong khong ddi. C6 thé nap nhanh ddi véi binh bi can hét dién, nhung phai giam
thot gian nap.

2.5 Chon va bf')’ tri ac — quy:

2.5.1 Chon ac — quy:

Dé chon 4c - quy ta duwa vao cc ky hiéu ghi trén vo binh dc - quy , trén cac cau ndi
gifra cac ngan hodc trén nhan hi€u dinh ¢ vé binh, chu yéu l1a dung lugng dinh muirc ctuia
ac - quy , va cuong do dong 16n nhit ma ac - quy co thé phong ma dong nay phu thude
vao cong suat ciia may khoi dong.

2.5.2 Bo tri dc — quy:
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Ac - quy thuong dit truée dau xe, gan may khai dong sao cho chiéu dai day ndi tir
may khoi dong dén ac - quy khong qua 1m. Piéu nay dam bao rang do sut ap trén day
dan khi khéi dong 13 nho nhit. Noi dit dc - quy khéng duoc qua néng dé tranh hong binh

do nhiét.

Cau hoi on tap:

1. Trinh bay cau tao cua ic — quy?
2. Trinh bay nguyén 1y hoat dong cua binh ac — quy?
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Chwong 3: May phét dién xoay chiéu

Chwong 3: MAY PHAT PIEN XOAY CHIEU

Muc tiéu:
Sau khi hoc xong chuong nay Sinh vién:

- Trinh bay dugc chirc ning, cau tao, va nguyén 1y hoat dong ctia may phat dién.

3.1 Nhiém vu va yéu ciu hé thong cung cap dién 6t6:

Pé cung cap ning luong cho cac phu tai trén 6to, can phai co bd phan tao ra ngudn
ning luong co ich. Ngudn ning luong ndy dugc tao ra tir may phat dién trén 6t6. Khi
dong co hoat dong, may phat cung cap dién cho cac phu tai va nap dién cho ic - quy . Bé
bao dam toan bo hé théng hoat dong mdt cach hiéu qud, an toan, nang lugng dau ra cua
may phat (nap vao ic - quy ) va ning luong yéu ciu cho céc tai dién phai thich hop véi
nhau.

Yéu cau dit ra cho may phat phu thudc vao kiéu va ciu trac may phat lp trén xe hoi,
dugc xac dinh bai viée cung cap ning luong dién cho cac tai dién va ac - quy . CO hai
loai may phat: may phat mot chiéu (generator) va may phat dién xoay chiéu (alternator).
Céc may phat mot chiéu duoc st dung trén xe thé hé cii nén trong quyén sach nay khong
dé cap dén.

3.1.1 Nhiém vu:

May phét dién xoay chiéu la ngudn nang luong chinh trén 6t6. N6 ¢6 nhiém vu cung
cap dién cho cac phu tai va nap dién cho ac - quy trén 6t6. Nguon dién phai bao dam mot
hiéu dién thé 6n dinh & moi ché do phu tai va thich tng véi moi diéu kién moéi trudong 1am
viéc.

3.1.2 Yéu cau:

M4y phét phai ludn tao ra mot hiéu dién thé 6n dinh (13,8V — 14,2V ddi v6i hé thong
dién 14V) trong moi ché d6 1am viéc cta phu tai. May phat phai c6 cdu trac va kich
thudc nhd gon, trong lugng nhd, gid thanh thép va tudi tho cao. May phat cling phai co
dd bén cao trong diéu kién nhiét d6 va do 4m 16n, co6 thé 1am viée & nhiing vung c6 nhiéu

bui ban, dau nhét va do rung dong 16n. Viéc duy tu va bao dudng cang it cang tdt.
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Chwong 3: May phét dién xoay chiéu

3.2 So' do tong quat hé thong cung cip dién va phan phéi tai:
3.2.1 So @b cung cap dién trén 6t0:
Phu tai dién trén 6td c6 thé chia lam 3 loai: tai thuong truc 1a nhiing phu tai lién tuc

hoat dong khi xe dang chay, tai gidn doan trong thoi gian dai va tai gian doan trong thoi

gian ngan. Trén hinh 3.1 trinh bay so d6 phu tai dién trén 6t6 hién dai.

HT diéu khién déng co HT HT
(Panh lva & phun xang) chiéu sang tin hiéu

y\ HT théng tin

Ac - quy

HT giai tri
trong xe

HT diéu hoa
khéng khi

May phat HT khéa cua
dién & bdo vé xe

HT DK
phanh

HT khoi dong HT gat & HT khod dai an
dong co xéng kinh toan & DK tui khi

Hinh 3.1; So dd phu tai dién trén 6t6 hién dai.
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Chwong 3: May phét dién xoay chiéu

3.2.2 So' @6 phan bb tai trén 6t6:

MAY PHAT

AC - QUY

Tai thuong truc

Tai hoat dong gian doan
trong thoi gian dai

Tai hoat dong gian doan
trong thoi gian ngan

Hé théng

danh lra [

20W

Bom nhién

liu50- [«

70W

Hé théng
phun nhién
liéu
70 - 100W

Car radio
10 - 15W

DPén bao trén
tableau
8x2W

DPén kich
thwée
Ax10\N/

bén dau
4 x 3-5W

Pén cbt
4 x 55W

bén pha
4 x 60W

Dén soi bién
sO 2 x 5W

DPén bao ré

Dén stop

Dén tran
5W

Mo-to diéu

4 x 30W

Quat diéu
hoa nhiét d6 ||
2 X 80W

120w |

Mo-to phun
nwdc rira
kinh 30-
60W

Coi 25 - 40W

Ax2IW |71

beén suong mu
2 x 35W

2x21IW | Y]

Pén de
2 X 21W

Mo-to gat
nudc 60 - 90W

khién kinh | —1—

Khéi ddng
dién
800 - 3000W

Quat lam mat
déng co
2 x 100W

Xoéng kinh >

Moi thube
100W

Hé théng xong
may (déng co
diesel) 100W

Hinh 3.2: So d6 phan b tai.
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Mo-to diéu
khién anten
60W

Trang 24




Chwong 3: May phét dién xoay chiéu

3.2.3 CAu tric hé thong cung cip dién :
- May phat dién : Phat sinh ra dién.
- Tiét ché : Piéu chinh dién 4p do may phat dién tao ra.
- Ac-quy : Du trit va cung cap dién.
- Den bdo nap: Canh bao cho tai xé khi hé théng sac gap su cd.
- Cong tic may: Dong va ngit dong dién.

Sl
\_go100 /.
60 120

Hinh 3.3: Cau triic hé thong cung cép dién

Khi bat cong tic may, mot dong dién s& di tir binh ac - quy dén cudn day rd-to trong
may phat di¢n. Dong dién nay lam rod-to trd thanh mot nam cham dién. Khi dong co hoat
dong, nam cham dién ndy quay lam bién thién tir thong qua cudn day trén sta-to. Tir
thong bién thién sinh ra strc dién dong trén cudn day sta-to. DOng dién do may phat sinh
ra s& duoc nap cho binh 4c - quy va cung cap cho cac phu tai dién. Pén bao nap nam trén
bang dong hd cia ngudi 14i dé bao may phat khéng phat dién hodc co sy cb trong hé
théng nap.

3.2.3.1 Chirc nang ciia may phat dién :

May phét dién thuc hién mot s6 chic nang. Trén cac may phét doi cii, thanh phan
cia may phat gdm bo phan phat dién va chinh luu. Chirc ning 6n dinh dién ap duoc thuc
hién bang mat tiét ché lap roi thong thudng 1a loai rung hay ban din. Ngay nay, cac may
phat bao gdm 3 bd phan: phat dién, chinh luu va hiéu chinh dién ap. Tiét ché vi mach nho
gon dugc lap lién trén may phat, ngoai chic ning didu ap ndé con bao mot sd hu hong
bang cach diéu khién dén béo nap.

Hinh 3.4: Céc loai may phat va tiét ché.
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Chwong 3: May phét dién xoay chiéu

May phét dién giit mot vai tro then chdt trong cac thiét bi cung cap dién. N6 thuc
hién ba chirc nang : phat dién, chinh luu, hiéu chinh dién ap.

3.2.3.2 Phat dién:

Pong co quay, truyén chuyén dong quay dén may phat dién thong qua day dai hinh chir
V. R6-t0 cia may phat dién la mot nam cham dién. Tt treong tao ra sé twong tac Ién day

quin trong Sta-to 1am phat sinh ra dién.

Cugn ddy stator Rotor

\

B¢ chinh luy

Tiét ché vi mach

|

"’“f\\

-
(

W

Hinh 3.5: Phat dién Hinh 3.6: Chinh luu Hinh 3.7: Hi¢u chinh dién ap

3.2.3.3 Chinh lwu:

Dong dién xoay chiéu tao ra trong may phat dién khong thé str dung truc tiép cho cac
thiét bi dién ma duoc chinh luu thanh dong dién mot chidu. BO chinh luu s& bién d6i
dong dién xoay chiéu thanh dong dién mot chiéu.

3.2.3.4 Hi€u chinh dién ap: ,

Tict ché diéu chinh dién ap sinh ra. N6 dam bao hi€u dién thé cuia dong dién di dén
cac thiét bi 12 hang s6 ngay ca khi tdc 46 may phat dién thay dbi.

3.3 May phat dién:

3.3.1 Nguyén ly sinh dién:

C6 nhiéu phuong phap tao ra dong dién, trong nhitng mdy phat dién, nguoi ta st
dung cudn day va nam cham lam phat sinh ra dong dién trong cudn day. Suc di¢n dong
sinh ra trén cudn diy cang 16n khi sb vong ddy quan cang nhiéu, nam chdm cang manh va
téc do di chuyén ctia nam cham cang nhanh.

Bong dén

Cudndiy Nam chim

Hinh 3.8: Cudn day va nam cham.
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Chwong 3: May phét dién xoay chiéu

Khi nam chdm dwoc mang lai gan cudn day, tir thong xuyén qua cudn day ting Ién.
Nguoc lai, khi dua cudn day ra xa, dudng stc tir xuyén qua cudn day giam xudng.

Ban than cua cudn day khong mudn tir théng qua nd bién doi nén cb tao ra tir thong
theo huéng chdng lai nhitng thay ddi xay ra.

M&i quan hé giita dong dién sinh ra trong cudn day va vi tri ctia nam cham dugc chi
ra ¢ hinh v&. Cuong d6 dong dién 16n nhét dugce tao ra khi cic cuc nam (S) va cuc béc
(N) cia nam chiam gan cudn diy nhat. Tuy nhién chiéu cia dong dién trong mach thay
d6i nguoc chiéu nhau sau mdi nira vong quay cua nam cham. Dong dién hinh sin duoc
tao ra theo cach nay goi 1a "dong dién xoay chiéu mot pha". Mot chu ky ¢ day 14 360° va
s6 chu ky trong mot gidy duoc goi 1a tan s6.

Pé phat dién duoc hiéu qua hon, nguoi ta bd tri 3 cudn day trong may phat nhu hinh v&.

Hinh 3.9: Dong dién xoay chiéu 3 pha.
Mai cuon day A, B va C duoc bo tri cach nhau 120° va doc lap véi nhau. Khi nam

cham quay trong c4c cudn day sé& tao ra dong dién xoay chiéu trong mdi cuén day. Hinh
v& cho thdy méi quan hé giita 3 dong dién xoay chiéu va nam cham, dong dién duoc tao &
day 1a dong dién xoay chiéu 3 pha. Tit ca cac xe hién dai ngay nay duoc st dung may
phat xoay chiéu 3 pha.

3.3.2 Céu tao va dic diém:

3.3.2.1 Ciu tao:
Trén 6t6 may phat thuong sir dung 1a loai c6 vong tiép dién, do vay phan duéi day cha
yéu trinh bay cdu tao cta loai may phat nay. May phat khong c6 vong tiép dién duoc st
dung trén may kéo, xe tai 16n, xe cong trinh. N6 khong str dung chdi than va vong tiép
dién dé nang cao tudi tho. N6 chi co cac cuc tir xoay con cudn day phan cam dimg yén.

3.3.2.1.1 R6-to:
Chirc nang: tao ra tir truong va xoay dé tao ra suc dién dong trong cudn day sta-to.
Cac thanh pht“in chinh : cudn day ro-to, cuc tu, truc
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Chwong 3: May phét dién xoay chiéu

Vong tiép dién

pu— | & —J
;Cho'i than_

—

Pudng suctii

Hinh 3.10: Ro-to trén may phat.

3.3.2.1.2 Chéi than va vong tiép dién:

- Chirc nang: cho dong dién chay qua ro-to dé tao ra tir truong.

- Cdc thanh phan chinh: Choi than, Lo xo, Vong kep chdi than, Vong tiép dién

Choi than 1am bang grafit - kim loai véi tinh chat dic biét ¢6 dién trd nhé va duoc phi
mot 16p dic biét chdng mon.

Ac quy

L&i cuwc Cudn day rotor

Chéi than

G I

(S
@@m\\\mﬂ'
‘f‘.\)\r‘v ’ cié gop

A’.‘.i“‘

cé gop

Chéi than

J

Truc rotor

Dau cudn day
(cudn rotor)

Quat

Hinh 3.11: Chdi than va vong tiép dién trén may phat.

3.3.2.1.3 Sta-to:

Chite nang: tao ra dién thé xoay chiéu 3 pha nho sy thay doi tir théng khi ro-to quay.
Cdc thanh phan chinh: L6i sta-to, cudn day sta-to, dau ra

Cu¢n ddy stator

Loi stator
P4u trung hoa

D4u trung hoa

Cdch mic hinh sao

Hinh 3.12: Sta-to trén may phat.
Nhiét sinh ra 16n nhét ¢ sta-to so véi cac thanh phan khac cia may phat, vi vay day
quén phai phu 16p chiu nhiét.
Cuén diy sta-to c6 thé mdc theo hai cdch:
e Cach mic kiéu hinh sao: Cho ra dién thé cao, dugc sir dung pho bién.
e Céach mic kiéu tam giac: Cho ra dong dién 16n.

Giao trinh Hé théng dién va dién tir 6t6 Trang 28



Chwong 3: May phét dién xoay chiéu

Cach mac Ud Id

Cuén diy hén trong

Cachmic
hinh sao

Ciachmic
tam giac

Hinh 3.13: Cac cach mic cac cudn ddy trén sta-to.
Cudn diy sta-to gdm 3 cudn day riéng biét. Trong cach mac hinh sao, dau chung cta
3 cudn day duoc ndi thanh dau trung hoa.
3.3.2.1.4 By chinh luu ctiia may phat:
- Dong dién xoay chiéu 3 pha:
Khi nam cham quay trong mdt cuon day, dién ap s€é dugc tao ra gitra hai dau cta cudn
day. Piéu nay s& lam xuét hién dong dién xoay chiéu.

1 eofoie]

AN

|

® ®
Hinh 3.14: Dong dién xoay chiéu 1 pha.

Mdi quan hé giita dong dién sinh ra trong cudn ddy va vi tri ctia nam cham dugc chi
ra & hinh v&. Cuong d¢ dong dién 16n nhét duoc tao ra khi cac cuc nam (S) va cuc bac
(N) ctia nam cham gin cudn ddy nhat. Tuy nhién chiu cta dong dién trong mach thay
d6i ngugc chiéu nhau sau mdi nira vong quay ctia nam cham. Dong dién hinh sin dugc
tao ra theo cach nay goi 1a "dong dién xoay chidu mot pha". Mot chu ky ¢ day la 360° va
s6 chu ky trong mét gidy duoc goi 1a tan sb.

Pé phat dién duoc hiéu qua hon, nguoi ta bd tri 3 cudn diy trong may phat nhu hinh vé.

Hinh 3.15: Dong dién xoay chiéu 3 pha
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Chwong 3: May phét dién xoay chiéu

Mdi cudn day A, B va C duoc bd tri cach nhau 120° va doc 1ap v0i nhau. Khi nam
cham quay trong cac cudn déy s€ tao ra dong dién xoay chiéu trong mdi cudn day. Hinh
v& cho thdy mbi quan hé gitra 3 dong dién xoay chiéu va nam cham, dong dién duoc tao &
day 1a dong dién xoay chiéu 3 pha. TAt ca cac xe hién dai ngay nay dugc st dung may
phat xoay chiéu 3 pha.

- Cau tao b chinh lwu:

May phat dién xoay chiéu trong thuc té c6 trang bi mach chinh lvu nhu Hinh A dé
nin dong dién xoay chiéu 3 pha. Mach nay c6 6 di-6t va dugc dit trong gid d& cua bo
chinh luu.

Diode

Cudn day Stator \'\ --
\

Gi d6 b6 chinh luu 7

Dién ap da

chinh lwu \/':\/'\/'WW
o |
Cudn dayImf £

Cudn day 1

Cubn déy_II

@ () © @ (€ O @ ()

Hinh C
Hinh 3.14: Dong dién chinh luu.
- Chirc nang bg chinh lwu:

Khi r6-to quay mét vong, trong cac cudn day Sta-to dong dién duogc sinh ra trong
mdi cudn day nay dugc chi ra tir (a) téi (f) trong Hinh C. O vi tri (a), dong dién c6 chiéu
dwong dugc tao ra & cudn day III va dong dién c6 chiéu am dugc tao ra & cudn day II. Vi

v@y dong dién chay theo hudng tir cudn day II t6i cudn day IIL
Dong dién nay chay vao tai qua di-6t 3 va sau do6 trd vé cudn day II qua di-6t 5. O
thoi diém nay cudong d6 dong dién ¢ cudn day I bang 0. Vi vay khong c6 dong dién chay

trong cudn day |.

Biang cach giai thich twong tu tir cac vi tri (b) t6i (f) dong dién xoay chiéu duoc

chinh luu bang cach cho qua 2 di-6t va dong dién t6i cac phu tai dugc duy tri & mot gia
tri khong dbi.

- May phét di¢n cé dién ap diém trung hoa:
- Pién ap diém trung hoa:
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Chwong 3: May phét dién xoay chiéu

Phan dién ap diém trung hoa vuot (A) C6 Diode diém
W) qua dién ap ra & téc do cao 507 trung hoa
— 40 ¢
----------------------------------------- e ©
bién ap tai M c Khéng c6 Diode
diém trung hoa 2307 dism. pung os
Q.
“© : N o
5 G -— Diém trung hoa é 201
1 t
} 104
\/ < Dién thé mat
360 O 1000 2000 3000 4000 5000 6000
— Goc quay — Toc dé clia may phat (v/ph)

Hinh 3.15: Pién ap diém trung hoa.

May phat dién xoay chiéu thong thuong dung 6 di-6t dé chinh luu dong dién xoay
chiiéu 3 pha (AC) thanh dong dién mét chiéu (DC).

Pién 4p ra tai diém trung hoa 1a ngudn cung cap dién cho role dén bao nap. C6 thé
thiy dién 4p trung binh ctia diém trung hoa bang 1/2 dién 4p ra mot chiéu. Trong khi
dong dién ra di qua may phat, dién ap tai diém trung hoa phan 16n 1a dong dién mot chicu
nhung né ciing ¢c6 mot phan 1a dong dién xoay chiéu. Phan dong dién xoay chiéu nay
dugc tao ra mdi pha. Khi toc d6 ciia may phat vuot quéa 2,000 t&i 3,000 vong/phit thi gia
tri cuc dai ctia phan dong dién xoay chiéu vuot qua dién ap ra cua dong dién mot chiéu.

Piéu d6 co nghia 1a so véi dic tinh ra ciia may phat dién xoay chiéu khong co céc
di-6t tai diém trung hoa, dién ap ra ting dan dan tir khoang 10 téi 15% & téc do may phat
théng thuong 1a 5,000 vong/phit. -

- So do mach dién va cau tao:
DPé bo sung su thay d6i dién thé tai

Kk X

.2 - A A A Céc di 6t
diém trung hoa vao dién ap ra mdt chi€u Eiém trng
0a

clia may phat khong cé di-6t ¢ diém trung
hoa nguoi ta bd tri 2 di-0t chinh luu giita
cuc ra (B) va dat (E) va ndi véi diém trung

\ ~ - AL a <, o is o am 1A T—0E
hoa. Nhirng di-6t nay duoc dat ¢ gid do bo

chinh luu. &
OF

Hinh 3.16: So d6 mach dién di-6t trung hoa.

Cau hoi on tap:

1. Trinh bay cdu tao may phat dién xoay chiéu trén 6t6?
2. Trinh bay nguyén 1y hoat dong cia may phat dién xoay chi€u trén 6t6?
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Chuwong 4: Bd diéu chinh may phat dién xoay chiéu.

Chuong 4: BQ PIEU CHINH MAY PHAT DPIEN XOAY CHIEU
Muc tiéu:
Sau khi hoc xong chuong nay Sinh vién:
- Trinh bay dugc chirc ning cua tiét ché (bd diéu chinh mdy phat).
- Phén loai duoc céc tiét ché thuong gap.
- V& dugce so dd hoat dong cua cac tiét ché.
- Trinh bay dugc nguyén 1y hoat dong cia céc tiét ché.

4.1 Co sé ly thuyét diéu chinh dién ap trén 6t va phwong phap diéu chinh:

Hinh 4.1: So d4 chinh luu dién xoay chiéu ctia may phat bang bo chinh luu.

Trén hinh 4.1 13 so d6 cia m4y ph4t chinh luu 3 pha ¢6 bo nin dong mic theo sd
dd nin dong 2 ntra chu ky, 3 pha. Cic cudn diy sta-to dugc ddu dang sao. Véi ki€u
mic nay thi quan hé giita dién 4p va cudng do dong dién trén day
va trén pha la:

U,=V3Ug; I=Ip

Ta gia thi€t ring tdi clia may ph4t Ia dién trd thuln.
Dién dp tuc thdi trén cdc pha A, B, C la:

up=U_sin(wt) (V)

up=Usin(wt-27/3) (V)

uc=Usin(wt+27/3) (V)
Trong d6 Uy, 1a dién ap cuc dai cua pha.

w 13 van toc goc.

Ta ciing gia thi€t 1a cdc di-6t mic & hudng thuin cé dién trd Rt v6 cling bé
(Rt = 0) con & huéng ngudc thi rat 16n (Rn =)

’Trén s6 do chinh luu 3 pha nay c6 ,6 di-6t, 3 di-6t § nhém trén hay con goi 1a céc
di-ot duong (VD1, VD3, VD5) ¢6 ca-tot dugc ndi véi nhau. Nhém dudi con goi 1a céc
di-0t Am (VD2, VD4, VD6) cdc a-ndt dugc ndi v6i nhau. O hudng din dién, mot di-0t
nhém trén din dién khi a-ndt cda né ¢6 dién th€ cao hon, con § nhém dudi di-6t din
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Chuwong 4: Bd diéu chinh may phat dién xoay chiéu.

c6 dién th€ thap hon. Vi vay, & mot thdi diém bat ky déu c6 2 di-6t hoat dong, mot
di-6t cuc tinh duong (phia trén) va mot di-8t cuc tinh Am (phia du6i). Mbi di-ot sé
cho dong di€én qua trong 1/3 chu ky (T/3).

Dién th€ diy ctia mdy phdt dugc dwa 1én bd chinh luu. Pién 4p chinh luu dugc
xdc dinh bdi cdc tung dd nim giita cdc dudng cong trén va dudi (H 4.2) clia dién 4p
pha Ua, Us, Uc. Vi viy, dién 4p chinh luu tic thdi Unrsé thay d6i va tin s& xung dong
clia dién 4p chinh luu 16n hon tin s8 clia dién 4p pha 6 1an:

Uy Up Uc
U’"‘”\::: AN AR
BU, NGNS\ SN N S
2 SEED SEED CEED CSEEP SEED GBE
Um/: Y A Y T VR A VR A Y A WA
2 ! : ': : i . o
3O, U fmf
T U R AN AN N AN AN AN A i
%Um/iiiiiii:i:iiiii:iiiiii
z EEEE SRR AR RN,
12\:::::::::::l:l:::l:::::: >
SRR A R B "

Hinh 4.2: So dd chinh luu may phat 3 pha va dién ap sau khi di chinh luu.
Tri s6 nhd nhit clia dién 4p chinh luu bing 7,5U,va 16n nhat 13 7,73 U,.. Su thay ddi
cta dién 4p chinh luu:
AU,p= (1,73 1,5).U,, = 023 U, = 0,325 Uy
Tir do thi & hinh 4.2 ta ¢6 thé xdc dinh gid tri tic thdi cia dién 4p chinh luu.
Upp = \[?Um .cos ot

4.2 Cac b tiét ché tiéu biéu:

4.2.1 Phan loai:

Cac phu tai dién trén 6 t6 chi hoat dong binh thuong khi dién thé ?)n dinh, nhung may
phat dién trén 6 t6 lai lam vi¢c trong dicu kién toc d9, phu tai va ché d nhiét luon thay

d6i trong pham vi rat 16n vi thé phai co thiét bi dé diéu chinh dién thé, cuong d6 dong
dién cua may phat cho phu hop phu tai.

B6 phan lam nhiém vu diéu chinh thé hiéu, cudng d6 dong dién ciia may phat dugc
goi la bo tiét ché hay bd diéu chinh dién.

Tiét ché may phat c6 2 loai: Loai ndm bén trong may phat (tiét ché vi mach) va loai
nam bén ngoai may phat (tiét ché loai rung, tiét ché ban dan).
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Chuwong 4: Bd diéu chinh may phat dién xoay chiéu.

4.2.2 Tiét ché tiép diém rung:
Tiét ché loai rung thudong gdm moét ro-le diéu chinh dién va mot ro-le dén bao nap.
N6 hiéu chinh dién ap may phat bang cach dong mo tiép diém.
Ro-le diéu chinh dién c6 cau tao nhu hinh bén duédi. Lyc dién tir 1am thay d6i vi tri cta
tiép diém.

— e i R

sk

Hinh 4.3: Hoat dong cta tiép diém.

So db ctia may phat doi cii va tiét ché loai rung duoc trinh bay nhu hinh bén duéi.
4.2.2.1 So dd ciu tao:

K

IG T(wgQ Fws LE® T[Ny '—T}

Hinh 4.4: So d6 nguyén 1y hoat dong ciia mot tiét ché loai rung.

4.2.2.2 Nguyén ly hoat dong:

Hinh vé& trén 1a mot so dd mach dién vi du ciia mot tiét ché loai rung. Co sé hoat
dong cua céc tiét ché loai rung 1a cac ro-le. Trén hinh V&, c6 hai ro-le, ro-le diéu chinh
dién véi cudn day W, va ro-le diéu khién dén bao nap.

- Khi bat IG/SW, c6 dong dié¢n:
> + Ac-quy — dén bao nap — tiép diém K; — khung ro-le dén bao — mat: dén béo
nap sang.
> + ac-quy — IG — tiép diém K; — khung ro-le diéu chinh dién — F — W, —
mat: cung cap mot dong kich tir ban dau cho may phat.

Khi rd-to may phat quay, c¢6 su bién thién tir thong di qua sta-to lam sinh ra dién ap

xoay chiéu 3 pha.
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Chuwong 4: Bd diéu chinh may phat dién xoay chiéu.

> Dong dién tai diém trung hoa ctia sta-to — N — Wy — khung ro-le dén bdo —
mat: tiép diém K,' nga“it, Kz' dan, dén bao nap tat.

> +4c-quy — IG — Wu — R; — K, — mat: cung cip dong dién qua cudn ddy ro-
le diéu chinh di¢n.

Khi dién 4p may phat du 16n, dong dién qua W, du kha ning hat tiép diém K, ho ra,
dong dién qua Wi, khdng thé di qua K; nita nén c6 dong dién di tir IG — R; — F — Wy
— mat: dong dién qua cudn kich tir lac nay bi han ché boi dién trg Ry. Tiét ché s& din va
ngit (rung) ¢ tiép diém K; dé duy tri dién ap phat ra.

Khi téc d6 may phat ting qua cao, dién trd Ry khong con kha ning han dong, dién ap
tang lén. Lic ndy, dong dién qua W, du 16n dé kéo can tiép diém, 1am K, din. Hai dau
Wy, ndi mat nén khong c6 dong dién di qua. Tiép diém K, duoc din va ngit (rung) dé
duy tri di€n 4p may phat.

Pién tr& R, dung dé bao vé tiép diém K;, khi K; din va ngit 1am sinh ra strc dién
dong trong Wy, dong dién nay sé di qua R, ma khéng phong qua K;.

R3 1a dién tr¢ bu nhiét. Nhi¢t d0 moi truong tang 1€n hay do su toa nhiét cia céac thiét
bi 1am dién tro ciia W, (Iam bang dong) ting 1én — dién ap hiéu chinh ting 1én. R; 14 loai
nhiét dién tré am bu lai su tang cua W, 6n dinh dién ap may phat theo nhiét do.

4.2.3 Tiét ché ban din:

4.2.3.1 So' d6 ciu tao:

aa

MS/OI
o

Hinh 4.5: So d6 nguyén Iy hoat dong ctia mot tiét ché ban dan.

4.2.3.2 Nguyén ly hoat dong:

Tiét ché ban dan hoat dong dua trén nguyén tic nhan biét dién 4p mdy phat bang
diode Zen-no dé diéu khién dong qua cudn kich tir bang tran-si-tor cong suat. Dién ap
may phat duoc dua qua mot cau phan 4p dé din (ngit) Zen-no. Tin hiéu nay dugc cho
qua mot bo diéu khién trung gian dé cudi cing ngit (dan) tran-si-tor diéu khién dong qua
cudn kich tur, duy tri dién ap tai mic hi¢u chinh. Sau day 1a vi du vé hoat dong cia mot
tiét ché ban dén.
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Chuwong 4: Bd diéu chinh may phat dién xoay chiéu.

Khi bat IG/SW, c6 dong dién:
> + Ac-quy — dén bdo nap va Rs — Ry: phan cuc thudn cho T, va T3 1am T, va T,
dan.
> + 4c-quy — dén bo nap va Rs — W — F — T,, T3 — mat: cung cap dong kich
tir ban dau cho may phat.

Khi ré-to may phat quay, tir thong qua sta-to bién thién 1am sinh ra dong dién xoay
chiéu 3 pha. Dong dién nay dugc chinh luu béi TriO dé tat dén bao nap va cung cap vao
dau duong cua Wy.

Khi tbc d6 ro-to da 16n 1am cho dién 4p phat ra 16n hon dién 4p hiéu chinh, dién ap
roi trén Ry trong ciu phan ap R,,R3 da 16n lam cho Zen-no D, din — T; dan — T,,T;
ngit — ngit dong qua Wy — dién ap may phat giam xudng. Qua trinh lip lai dé 6n dinh
dién ap tai mirc hiéu chinh. D, dung dé dap stc dién dong ty cam sinh ra trong W khi
T,, T3 dan va ngét.

Cau hoi on tap:

1. Trinh bay cau tao, v& so dd va nguyén 1y 1am viéc cta tiét ché loai rung?
2. V& so d6 va trinh bay nguyén ly 1am viéc cua tiét ché ban dan?
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Chwong 5: Hé théng khéi dong.

Chuong 5: HE THONG KHOI PONG
Muc tiéu
Sau khi hoc xong chuong nay Sinh vién:
- Trinh bay dugc chirc ning cia hé théng khéi dong 6 to.
- V& duoc mach khéi dong trén xe.
- Trinh bay dugc nguyén ly hoat dong cua mach khoi dong.

5.1 Yéu cAu ky thuit ddi véi hé thong khéi dong trén 0to:

Vi dong co ddt trong khong thé tu khoi dong nén can phai c6 mot ngoai luc dé khoi
dong nod. Dé khoi dong dong co, may khoi dong 1am quay truc khuyu théng qua vanh
ring. May khai dong can phai tao ra md-men 16n tir ngudn dién han ché cua ac-quy dong
thoi phai gon nhe. Vi li do nay ngudi ta dung md-to dién mét chiéu trong may khoi dong.
Pé khoi dong dong co thi truc khuyu phai quay nhanh hon téc d6 quay t6i thiéu. Toc do
quay tdi thiéu dé khoi dong dong co khac nhau tuy theo cdu trac dong co va tinh trang
hoat dong, thudng tir 40 - 60 vong/ phut ddi voi dong co xing va tir 80 - 100 vong/phut
d6i voi dong co diesel.

5.2 May khéi dong:
5.2.1 Phan loai:
5.2.1.1 Loai giam téc:
May khai dong loai giam toc dung mo-to tde do cao.

May khoi dong loai giam toc lam ting mO-men xoan bang cach giam téc do quay cia
phan tng 18i md-to nhd bo truyén giam tdc.
Pit-tdng ctia cong tic tir dy truc tiép banh rang chi dong dit trén cing mot truc véi

n6 vao an khdp véi vanh rang.

Hinh 5.1: May khéi dong loai giam tdc.
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Chwong 5: Hé théng khéi dong.

5.2.1.2 May khéi dong loai dong truc:

Banh ring bendix duoc dit trén cting mét truc v6i 16i mo-to (phan Gmg) va quay cing
toc do véi 15i.

Can dan dong duoc ndi voi thanh ddy cua cong tic tir day banh rang chu dong va 1am

cho n6 an khép véi vanh rang.

Cong tic ty

Banh ring bendix
Hinh 5.2: May khoi dong loai dong truc.
5.2.1.3 May khéi dong loai banh rang hanh tinh:
M4y khéi dong loai banh ring hanh tinh dung bo truyén hanh tinh dé giam téc do
quay cua 15i (phan Gng) cia mo-to.
Banh ring bendix an khdp véi vanh ring thong qua can dan dong gidng nhu truong

hop méay khai dong dong truc.

Cong tidc ti

Banh rdng hinh tinh

Banh ring bendix

Hinh 5.3: May khoi dong loai banh rang hanh tinh.
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5.2.1.4 May khéi dong PS (Mo-to giam téc hanh tinh-r6-to thanh dén):
May khéi dong nay st dung cic nam chidm vinh ctru dit trong cudn cam. Co cau

dong ngit hoat dong gidng nhu may khoi dong loai banh ring hanh tinh.

Banh rang khoi d§>\ e GNP phin (rng
' 2% /

~—Nam cham

vinh clru

<z > ek
0 7 4 B truyen
y @O BR hanh tinh

Hinh 5.4: Méy khéi dong PS.

T
azirm ©IP

5.2.2 Ciu tao:

Cudnday kich tir

Khung ddy phén ing

lrr_.
L0
+] H 4+

s e

. Hinh 5.6: Day quan trong r()-‘to
Cudn day phan ung dugc quan nhu Hinh 5.6. Hai dau cua hai khung day canh nhau

duoc han véi ciing mot phién dong trén cd gop. Dong dién chay tir chdi than dwong dén
am qua cac khung dau méc nbi tiép.
Néu nhin tir phia banh rang bendix, thi dong dién c6 chiéu nhu Hinh 5.7.

Khi d6, chiéu ctua dong dién chay qua cac khung day trong ciing mot phan tu ro-to 1a
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Chwong 5: Hé théng khéi dong.

nhu nhau. Va nho thé chiéu cua tir trudng sinh ra & mdi khung s& khong ddi khi c¢b gop

quay.

Hinh 5.7: Dong dién trong ro-to.

Nho sy bé tri cac khung day trong phan cam va phan Gng ma sinh ra lyc tir 1am quay
phan Ung.

RO-t0 quay theo chiéu kim dong ho theo qui luat ban tay trai.

DPong co dién mot chiéu duoc chia lam 3 loai tiy theo phuong phap dau day.

- Loai mic ndi tiép: M6-men phat ra 16n nhat khi bit ddu quay, dugc dung chu yéu trong
may khéi dong.

- Loai mic song song: t dao dong vé téc do, gidng nhu loai ding nam cham vinh ciru.

- Loai mic hén hop: C6 ca dic diém cua hai loai trén, thuong dung dé khoi dong dong
co 1on.

Mic néi tiép M4c song song Méc hén hgp
oo —0~"0- —o"0
Céng tic Céng tic Céng tic
Cuén kich Cugn kich
" Acquy
- Acquy =y g — Acquy Cuén kich g
Phan wng Phan wng Phin uing

Hinh 5.8: Céc kiéu d4u day.

V6 may khoi dong

Phan tng

Chéi than va
gia do choi than
Banh rang
giam téc

Céng tac twr

Banh rang khéi /

déng va then xoan Linepkhotdeng

Hinh 5.9: Cac b6 phan cua may khoi dong.
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Cac by phan:

May khoi dong loai giam tde gdm c6 cac bd phan sau diy:
1. Cong tac tir

2. Phan tng (161 cuia mé-to khoi dong)

3. V6 may khoi dong

4. Chéi than va gia d& chdi than

5. B6 truyén banh rang giam toc

6. Li hop khoi dong

7. Banh ring bendix va then xoan.

5.2.2.1 Céng tic tir:

Cong tac tir hoat dong nhu 1a mot cong tic chinh cua dong dién chay téi mo-to va
diéu khién banh ring bendix bang cach day no vao an khép véi vanh rang khi bat dau
khoi dong va kéo né ra sau khi khoi dong. Cudn hit duoc quan bang diy c6 dudng kinh
16n hon cudn gitr va luc dién tir cua no tao ra 16n hon lyc dién tor dugce tao ra bdi cudn
gitr.

C6ng tac chinh

Piston

Lo x0 héi

'Lo xo dan dong

Tryc piston ;
Cun hat ~ Cudn git

Hinh 5.10: Cong tac ti.
_9.2.2.2 Phén ung va 0 bi cau: i . . )
Phan tng tao ra luc lam quay mo-to va 6 bi cau do cho 161 (phan ing) quay ¢ toc do cao.

Khung diy phin iing

Cugn diy kich tiF

Hinh 5.11: Phan tng va 6 bi cau Hinh 5.12: V6 may khoi dong
5.2.2.3 V6 may khéi dong: . o
Vo may khaoi dong nay tao ra tir truong can thiét d€ cho moé-to hoat dong. N6 cling ¢
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chtrc nang nhu mot vé bao vé cac cudn cam, 161 cuc va khép kin cac duong suc tir. Cudn
cam duoc mic ndi tiép voi phan tmg.

5.2.2.4 Chéi than va gia d& chéi than:

Chdi than dugc ti vao c¢d gop ciia phan tng bai cac 10 xo dé cho dong dién di tir cudn
day t6i phan tng theo mot chiéu nhét dinh. Chéi than duoc 1am tir hdn hop ddng-cacbon
nén no c6 tinh dan dién tét va kha nang chiu mai mon 16n. Cac 16 xo chéi than nén vao cb
g6p phan tng va 1am cho phan tng dirng lai ngay sau khi may khoi dong bi ngit.

Néu cac 10 xo chdi than bi yéu di hodc céac choi than bj mon ¢ thé 1am cho tiép diém
dién giita choi than va cb gop khong du dé dan dién. Diéu nay lam cho dién tré & chd tiép
xuc tang 1én 1am giam dong dién cung cap cho md-to va dan dén giam mo-men.

Gid dé& chai than

Khung néi mass

Lo xo chai than

Banh ring ly hgp

Hinh 5.14: B¢ truyén giam tdc.

5.2.2.5 B) truyén giam tdc:

B truyén giam tdc truyén luc quay ciia md-to toi banh ring bendix va 1am ting mo-
men xoan bang cach 1am cham tdc d6 cua mo-to. BO truyén giam toc 1am giam toc do
quay ctia md-to véi ti s6 13 1/3 -1/4 va nd c6 mot li hop khéi dong & bén trong.

5.2.2.6 Li hgp khéi dong:

Li hop khéi dong truyén chuyén dong quay ctia md-to t6i dong co thong qua banh
rang bendix.

Dé bao vé may khai dong khoi bi hong bsi sé vong quay cao duoc tao ra khi dong co
d3 dugc khoi dong, ngudi ta b tri 1i hop khoi dong nay. D6 1a 1i hop khoi dong loai mot
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Chwong 5: Hé théng khéi dong.

chiéu co cac con lan.

Truc bendix
Truc bendix 2 /\P
Banh rdng bendix hoan lyc
Hinh 5.15: Li hop khoi dong Hinh 5.16: Banh ring khoi dong chi dong va ranh xoin
Toueithen Con I?n li hop Lo xo

(bén trong) Con lan li hop

Banh rang

khoi déng /,»"'J h()| 2 ruc
o il Banh rang li hop then
Truc dan dong g4np, rang Ii hop (bén ngoai) (bén trong)
(bén ngoai)

Hinh 5.17: C4u tao ly hop may khéi dong.
Khi khéi dong

Khi banh rang li hgp (bén ngoai) quay nhanh hon truc then (bén trong) thi con lan li
hop bi day vao chd hep cua rdnh va do d6 luc quay ctia banh rang li hop duge truyén téi

truc then.

Hinh 5.18: Hoat dong cua ly hop khoi dong (Khi khoi dong)
Sau khi khéi dong dong co

Khi tryc then (bén trong) quay nhanh hon banh rang li hgp (bén ngoai), thi con lan li
hop bi day ra chd rong cta ranh 1am cho banh ring 1i hop quay khong tai.
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Hinh 5.19: Hoat dong cua ly hop (sau khi kho1 dong)

5.2.2.7 Banh riing khéi dong chii dong va then xoin:

Banh ring bendix va vanh ring truyén luc quay tir may khoi dong t6i dong co nho sy
an khop an toan gitta chiing. Banh riang bendix dugc vat mép dé an khép duoc dé dang.
Then xoan chuyén luc quay vong ctia md-to thanh lyc day banh ring bendix, tro giup cho
viéc an khdp va ngit su dn khép ciia banh rang bendix voi vanh ring.

5.2.2.8 Co céu in khép va nha:

Cong dung
Co cau an khop / nha c6 hai chirc nang.
- An khép banh ring bendix véi vanh ring banh da.
- Ngit su an khép gitra banh rang bendix véi vanh rang banh da.
Co céu in khép
Phan &ng

Luc quay

)

=
— —k - “ ‘:‘7-‘»1" Luc day tu

i, Luc day [ r,‘::;icong I

tac tu

Then xoan

Hinh 5.20: Hoat dong an khép

Cac mat dau cua banh rang bendix va vanh rang di vao an khép véi nhau nho tac
dong hit ciia cong tic tir va ép 10 xo dan dong lai. Sau d6 tiép diém chinh dugc bat 1én va
luc quay cia phan tng ting 1én. Mot phan luc quay duoc chuyén thanh lyc day banh ring
bendix nho then xoan. Noi cach khac banh ring bendix dugc dua vao an khép voi vanh
rang banh da nhod luc hit cia cong tic tir, luc quay cua phan Gng va luc ddy cua then
X0an,
Banh rang bendix va vanh ring duoc vat mép dé viéc an khdp dugc dé dang.

Co cau nha khép

Khi banh ring bendix lam quay vanh ring thi xuit hién 4p luc cao trén bé mit ring
ctia hai banh rang. Khi tc d6 quay cua dong co (vanh ring) tré nén cao hon so véi banh
rang bendix khi khoi dong dong co, nén vanh ring 1am quay banh ring bendix. Mot phan
cta liwe quay ndy dugce chuyén thanh lyc ddy doc truc nhd then xodn dé ngit sy an khép
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gilra banh rang bendix va vanh rang.

Luc quay

Hinh 5.21: Hoat dong nha khop
Co ciu ly hgp may khoi dong ngan khéng cho lyc quay cua dong co truyén ti banh
rang bendix tur vanh rang banh da. Két qua 1a ap luc gitra cic bé mit ring cia hai banh
ring giam xubng va banh rang bendix dugc kéo ra khoi sy an khop mot cach dé dang. Vi
lyc hut cta cong tac tir bi mat di nén 10 xo hdi vé dang bi nén s& diy banh ring bendix vé
vi tri cli va hai banh rang s€ khong con an khdp nira.

5.2.3 Nguyén ly hoat dong:
Nguyén ly tao ra mo-men

Puong strc tir sinh ra gitta cuc bic va cuc nam cua nam cham. No di tir cuc bac dén
cuc nam.

Khi dat mdt nam cham khéc & gitra hai cuc tur, sy hat va déy cua hai nam cham lam
cho nam cham dat gitra quay xung quanh tam cta né. (Hinh 6)

Hul

Hul

Day

Hinh 5.22: Nguyén ly tao ra mé-men ctua may khoi dong.
M&i duong stc tir khong thé cat ngang qua dudng strc tir khac. N6 duong nhu tré

nén ngin hon va cb diy nhitng duong sirc tir gan no ra xa. Do 1a nguyén nhan 1am cho
nam cham ¢ giita quay theo chiéu kim dong ho.

Trong dong co thuc té, phan giita 1a khung ddy. Gia str, ching ta c6 mot khung day
quan nhu trén Hinh 5.23. Khi dong dién chay xuyén qua khung day, tir thong s& xuyén
qua khung day.

Chiéu cta duong strc tir sinh ra trén khung diy duoc xac dinh bang qui tic vin nat
chai.

Khi chiéu cta tir trudng trung nhau, duong sire tir trd nén manh hon (day hon). Khi
chiéu cua tir trudng d6i nguoc, thi dudng sirc tir trd nén yéu di (thwa hon).
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Hinh 5.23: Puong strc ctia khung day va nam cham

Ban chat cia dudng stre tir thuong tré nén ngin di va ¢ day nhirng duong st tir
khac ra xa n6 tao ra luc. Luc sinh ra trén khung day cung cip niang luong lam quay dong
co dién.

Pit hai dau khung day 1én diém twa dé né c6 thé quay. Tuy nhién, né chi cé thé tiép
tuc quay khi luc sinh ra theo chiéu cil.

Bang cach gin c6 gop va chdi than vao khung day, dong dién chay qua day dan tir
sau dén trudc phia cuc bic, trong khi dong dién chay tir trude ra sau phia cuc nam va duy

tri nhu vay. Piéu d6 lam nam cham tiép tuc quay.

Hinh 5.24: Lyc tr sinh ra trén khung day.
Hoat dong trong thuc té ) ) .
bé tng dung 1y thuyét nay trong thuc té, trudc tién, nguoi ta phai quan nhiéu khung

day dé tang tir thong tir d6 sinh ra mo-men 16n. Tiép theo, ngudi ta diat mot 16i thép bén
trong cac khung day cling nham ting tir théng va tao ra mo-men 16n.

Thay vi str dung nam cham vinh ctru, nguoi ta ¢6 thé dung nam cham dién lam phan
cam.
Quan hé gitra cuc tir cia nam cham va dong dién chay qua no co6 thé dung qui tac ban

tay phai dé giai thich. Hudng tit ca bon ngén tay, trir ngon tay cai cta ban tay phai theo
chiéu ctia dong dién di qua cudn day. Khi d6, ngodn cai s& chi chiéu ciia cuc bac.

Dé téc do dong co quay cao va quay €ém, nguoi ta dung nhleu khung day. Tt nhiing
ly thuyét trén, ngudi ta thiét ké nén may khoi dong trong thuc té.
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Chwong 5: Hé théng khéi dong.

5.3 Mach dién hé thong khéi dong:
5.3.1 So db:

W) CUoN EF0 | CUON GI

-l ]
| '| I| |: TR AT
LR o W
= C e
CAN PIEU KHIEN

@ EHOP TRUYEN PONG

Hinh 5.25: Mach dién hé théng khoi dong.

Bén trong may khdi dong cd cudn hut, cudn gilr va mo-to khdi dong. Bén ngoai cod
cac cuc 50, cuc 30, cuc C va mat 13y trén vo. Cuc 30 cap duong, vé may khdi dong cap

mat, cuc 50 dau vé cong — tac may.

5.3.2 Nguyén ly hoat dong:
Mach dién thyc té bén trong may khoi dong:
Quén cam Cudn hat

| _Céng tac chinh

T Piston

| Dra tiép xuc

Cubn gitr

Hinh 5.26: Mach dién thuc té bén trong méy khoi dong.
Kéo (Hut vao):

Khi bat khoa dién lén vi tri START, dong dién cua éc-quy di vao cudn giir va cudn
hat. Sau d6 dong dién di tir cudn hit téi phan ung qua cudn cam xudng mat. Viéc tao ra
luc dién tir trong cac cudn gitr va cudn hit sé lam tir hoa cac 16i cuc va do vay pit-téng
cua cong tdc tir bi hat vao 18i cuc ctia nam cham dién. Nho sy hat nay ma banh rang
bendix bi dy ra va dn khép voi vanh ring banh da dong thoi dia tiép xuc s& bat cong tic

chinh Ién.
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Dé duy tri dién 4p kich hoat cong tic tir, mot sb xe co ro-le khoi dong dit gitra khoa
dién va cong tac tir.

[T

-

Hinh 5.27: Hoat dong cua may khoi dong khi hit vao.
Giir
Khi cong tdc chinh duoc bat 1én, thi khong c6 dong dién chay qua cudn hut vi hai
dau cudn hat bi déng ap, cudn cam va cudn ung nhan truc tiép dong dién tir 5c-quy. Cudn
day phan ung sau d6 bat dau quay véi van téc cao va dong co dugc khoi dong. O thoi

diém nay pit-tdng dugc gitt nguyeén tai vi tri chi nhd lyc dién tir ciia cudn giit vi khong co

dong di¢n chay qua cudn hut.

Hinh 5.28: Hoat dong cua may khoi dong khi gitr.
Nha (hoi vé)

Khi kho4 dién duoc xoay tir vi tri START sang vi tri ON, tai thoi diém nay, tiép diém
chinh van con déng, dong dién di tir phia cong tac chinh téi cudn hut roi qua cudn gitr.
Dic diém ciu tao ctia cudn hut va cudn giit 13 co cung s6 vong diy quin va quin cing
chiéu. O thoi diém nay, dong dién qua cudn hut bi dao chiéu, luc dién tir dugc tao ra boi
cudn hit va cudn giit triét tiéu 1an nhau nén khong gitr dugc pit-tdng. Do do6 pit-tdng bi

day tré lai nho 10 xo hdi vé va cong tic chinh bi ngét 1am cho may khoi dong ding lai.
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Chwong 5: Hé théng khéi dong.
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Hinh 5.29: Hoat dong cua may khoi dong khi gitr.

Cau hoi on tap:

1. Trinh bay chirc nang cia hé théng khai dong trén 6t6?

2. Trinh bay cau tao va nguyén 1y hoat dong ctia may khai dong?
3. V&€ hinh va trinh bay nguyén 1y hoat dong ctia mach khéi dong trén xe?
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Chuwong 6: Hé thdng chiéu sang

Chuong 6: HE THONG CHIEU SANG
Muc tiéu:
Sau khi hoc xong chuong nay Sinh vién:
- Trinh bay duogc cong dung, chirc ning cia hé théng chiéu sang trén xe.
- V& duoc so dd va trinh bay dugc nguyén 1y hoat dong ciia cac mach chiéu sang co
ban trén xe.

6.1 Cac loai dén trén 0t0: ‘ ‘ ‘
H¢ thong chiéu sang 1a mot t6 hgp gdm nhi€u loai den c6 chirc ndng, bao gdom:
1. Dén chop pha (Headlamp flash switch):

Cong tic dén chdp pha dugc st dung vao ban ngay dé ra hiéu cho cac xe khac ma
khong phai str dung dén cong tic dén chinh.

2. beén kich thudce trudce va sau xe (Side & Rear lamps).
3. Pén dau (Head lamps - Main driving lamps):

Dung dé chiéu sang khong gian phia trudc xe gitp tai xé c6 thé nhin thay trong dém
to1 hay trong di€u kién tdm nhin han ché.
4. Ben suong mu (Fog lamps):

Trong diéu kién swong mu, néu sir dung dén pha chinh c6 thé tao ra ving anh sang
choéi phia trude gdy trd ngai cho cac xe ddi dién va nguoi di duong. Néu sir dung dén
swong mu s& giam dugc tinh trang ndy. Dong cung cdp cho dén swong mu thudng duoc
lay sau relay dén kich thudc.

5. DPén swong mu phia sau (Rear fog guard):

Dén nay dung dé bao hiéu cho cac xe phia sau nhan biét trong diéu kién tim nhin han
ché. Dong cung cip cho dén nay duoc 1ay sau dén cot (Dipped beam). Mot dén bao duoc
gin vao tap-16 dé bao hiéu cho tai xé khi dén swong mu phia sau hoat dong

6. Dén lai phu trg (Auxiliary driving lamps):

Dén nay duoc ndi voi nhanh dén pha chinh, dung dé ting cuong do chiéu sang khi
bat dén pha. Nhung khi co xe 601 dién dén gan, dén nay phai dugc tat thong qua mot
cong tic riéng dé tranh gay 16a mit tai xé xe chiy nguoc chiéu.

7. Deén lui (Reversing lamps):

DPén nay duoc chiéu sang khi xe gai sb Iui nhdm bao hiéu cho cac xe khac va ngudi
di duong.
8. Dén phanh (Brake lights):

Dung dé bao cho tai xé xe sau biét dé giit khoang cach an toan khi dap phanh.

Dén bao trén tap-16: Dung dé hién thi cac thong sd, tinh trang hoat dong cua cac hé
théng, bo phan trén xe va bao 16i (hay bao nguy) khi cac hé thdng trén xe hoat dong
khong binh thuong.

9. Deén bdo dut bong (Lamp failure indicator):
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Trén mot sd xe nguoi ta 1dp mach bao cho tai xé biét khi c6 mot bong dén phia dudi
bi dat hay sut ap trén mach dién lam dén mo. Pén bao nay dugc dat trén tap-16 va sang
1én khi c6 su c6 vé mach hay den.

6.2 Cong tic diéu khién dén:

Hinh 6.1: Cong tic diéu khién dén.

Cong tic diéu khién dén 1a loai cong — tic t6 hop. Diéu khién dén dau bang cach
xoay cong — tac diéu khién. Muén diéu khién dén pha — cot ta 4n xudng, gat 1én. Khi
nhay dén ta kéo l1én hét va nha cong — tic ra.

6.3 Phuong phap diéu chinh dén pha:
Guong phan chiéu (chéa dén):

Chirc nang cua guong phan chiéu 1a dinh huong lai cac tia sang. Mot guong phan
chiéu t6t s& tao ra su phan xa, dua tia sang di rat xa tir phia dau xe.

Binh thuong, guong phan chiéu c6 hinh dang parabol, bé mit dugc dugc danh bong

va son 1én mot 16p vat liéu phan xa nhu bac (hay nhom). Dé tao ra su chiéu sang tdt, day
toc dén phai duge dat o vi tri chinh xac ngay tiéu diém cua guong nham tao ra cac tia
sang song song. Néu tim dén dit & cac vi tri ngoai tiéu diém s& 1am tia sang di tréch
huéng, c6 thé 1am 16a mét nguoi dicu khién xe dbi dién.

Pa sb cac loai xe doi mai thuong st dung chda dén co6 hinh chir nhat, loai choéa dén
nay bé tri guong phan chiéu theo phwong ngang c6 tic dung ting ving sang theo chiéu

rong va giam vung sang phia trén giy l6a mat nguoi di xe ngugc chicu.

Guong phan chi€u phu

) = |

Vi tri béng dén Guong phdn chi€u chinh

Hinh 6.2: Choa dén hinh chir nhat
Cach bo tri tim dén duoc chia lam 3 loai: Loai tim dén dat trudc ti€u cu, loai tim dén
dat ngay tiéu cu va tim dén dat sau tiéu cu (Hinh 6.3).

Giao trinh Hé théng dién va dién tir 6t6 Trang 51



Chuwong 6: Hé thdng chiéu sang
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Hinh 6.3: Cach bd tri tim dén

DPén chiéu sang hi¢n nay c6 2 h¢ la: Hé chau Au vahé My.
- Hé Chau Au:
Anh sang pha | DAy téc tim pha
Guwong phén chiéu ]

/k\
7
)

DAy toc tim cot

~—]

VAN
Tim pha \L Anh sang cot

i

Tim cot

Hinh 6.4: Bén hé Chau Au.

Day toc anh sang gan (dén cbt) gdm co dang thang duoc bb tri phia trude tidu cu, hoi
cao hon truc quang hoc va song song truc quang hoc, bén dudi c6 miéng phan chiéu nho
ngin khong cho cac chum anh sang phan chiéu 1am loa mat nguoi di xe ngugc chiéu. Day
toc anh sang gan c6 cong suat nho hon day toc anh sang xa khoang 30-40%. Hién nay
miéng phan chiéu nho bj cit phan bén trai mot goc 150, nén phia phai cua dudng duoc
chiéu sang rong va xa hon phia trai.

Hinh dang dén thudc h¢ Chau Au thuong co6 hinh tron, hinh chitr nhat hoac hinh c6 4
canh. Cac dén nay thuong c6 in s6 "2" trén kinh. Dat trung ctia dén kiéu Chau Au 1a co
thé thay d6i duogc loai bong dén va thay dbi ca cac loai thdu kinh khac nhau phu hop véi
duong vién ngoai cua xe.

-  Hé¢é My:
Dbi v6i hé nay thi hai day toc anh sang xa va gin c6 hinh dang gidng nhau va b tri

ngay tai ti€u cu cua choda, day toc anh sang xa dugc dat tai tiéu diém cua choda, day toc

anh sang gan nam léch phia trén mit phing truc quang hoc dé cudng dé chum tia sang
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phan chiéu xudng dudi manh hon. Dén kiéu M¥ ludn ludn c6 dang hinh tron, dén dugc
ché tao theo kiéu bit kin.

Hién nay hé M¥ con str dung hé chiéu sang 4 dén pha, hai dén phia trong (chiéu xa)
lip bong dén mot day toc cong suit 37,5W & vi tri trén tiéu cu cua chéa, hai dén phia
ngoai lap bong dén hai day toc, day toc chiéu sang xa c6 cong suat 35,7W nam tai tiéu cu
ctia choa, day toc chiéu sang gan 5S0W ldp ngoai tiéu cy ctia choa. Nhu vay khi bat anh
sang xa thi 4 dén sang v4i cong suat 150W, khi chiéu gan thi cong suat 1a 100W.

6.4 So d6 hé théqg chiéu sang trén 6to:
6.4.1 Mach chiéu sang co ban:

ro-le den din ben [h“LO
' - o Peén bao lén tap-lo
{.:-—u-"i 13 .zx.:—-{q HI ' I
W - HI i _|
. s — B
ro-le den duoi _£ LO . ..
2 3 Pen duoi
— 3-“'-5—1 ” N @:
Ej Eﬂxﬁ 1.
= o Wy =
il ! ‘A2 A3 A‘I-’-‘I-‘A‘IE AZ
T | = y—ch " !
B T H | B HFE | HJl HL | ED . .
OFF FlasH | o—o o | Cong tac
TIL I o LOWY u—— | chuyen
HEAD | oo HIGH B f:a
C'éng tic E1 1 Jj"g

- chinh | / ‘
Hinh 6.5: So d6 hé thong chiéu sang loai duong cho.

Hoat dong: Khi bat cong tac chinh & vi tri Tail: Dong dién di tur:  ac-quy > W1 >
A2 > All > mét, cho dong tir:  dc-quy = coc 4', 3' = cau chi > dén > mat, dén domi
sang.

Khi bat cong tic sang vi tri HEAD thi mach dén domi van sang binh thuong, dong
thoi co dong tir:  dc-quy > W2 = Al13 > A1l > mat, ro-le dong 2 tiép diém 3 va 4 luc
d6 co dong tir:  ac-quy = 4', 3' > cau chi > dén pha hodc cdt, néu cong tic dao pha & vi
tri HU, dén pha sang 1én. Néu cong tic dao pha & vi tri HL dén cdt sang 1én.

Khi bat FLASH: dc-quy > W2 > Al4 > A12 > A9 - mét, dén pha sang 1én. Do

dé den flash khong phu thudc vao vi tri bac ciia cong tac LCS.
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Dbi v6i loai 4m cho & cong tic thi dén bao pha duge ndi voi tim deén ct. Luc nay do
cong suat cua bong dén rat nho (< SW) nén tim dén ct dong vai tro day dan dé dén bao
pha sang lén trong Iic mé dén pha.

Ta c6 thé dung ro-le 5 chan dé thay cho cong tic chuyén ddi pha cbt, néu vay thi
cong tic s& bén hon vi lic nay dong qua cong tic 13 rat bé phai qua cudn ddy cua ro-le.

6.4.2 Mot so hé thong chiéu sang trén 6to:

6.4.2.1 Trén xe Toyota Hiace:

- p Ro-le dén pha cat
Ro-le dén dan 1 5

4 3 4 ://" 3
:r""'..'l: o
L_.r"ﬂ"\ I YT
F 1 ? 1
W2 W3
— [
T ¢ 0¢
| ! A? Al3 A12
I =
.-_':'1 T|H|E HF | Hi| HL| BD
OFF FLASH | OO O
Tl | o o LA ] tj Lj
HEAD 1010 HIGH o

e
z

Al - M :
‘1' Cong tac chuyven

Peén bao pha @

Cong tic chinh

—

Hinh 6.6: So d6 mach diéu khién dén kiéu 4m cho trén xe Toyota Hiace.

Trong trudng hop ndy ta thiy cong tic van 1am viéc nhu mot cong tic binh thuong
nhung cach ddu day hoan toan khac, voi nguyén 1y 1am viéc nhu sau:

Khi bat cong tic LCS ¢ vi tri HEAD dén domi sang, dong thoi ¢ dong:  ac-quy >
W2 > A13 > A1l 2> mét, ro-le dong 2 tiép diém 3 va 4 luc d6 c6 dong tir:  c-quy-> 4,
3 > W3 > Al2. Néu cong tic chuyén pha ¢ vi tri HL thi dong qua cudn day khong vé
mét duoc nén dong dién di qua tiép diém thuong dong 4, 5 (cia Dimmer Relay) = cau
chi = tim dén c6t > mat, dén cbt sang 1én. Néu cong tic dao pha & vi tri HU thi dong
qua cudén W3 2> Al2 - mét, hat tiép diém 4 tiép xuc véi tiép diém 3, dong qua tiép
diém 4, 3 © cau chi 2 tim dén pha = mét, dén pha sang 1én. Lic ndy dén béo pha sang,

do dugc mac song song véi den pha.
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6.4.2.2 Trén xe Honda Accord 90-91:

Ro-le dén dau

dén bao pha
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Hinh 6.7: So d6 hé thong chiéu sang trén xe Honda Accord 90-91.
6.4.2.3 Trén xe Mercedes MB-100K:

+B
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Bén Bén : ® ! pha
domi T — pha - cos .-
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QFF Cong tic E_| oo
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Céng tic chuyén

Hinh 6.8: So d6 hé thng chiéu sang trén xe Honda Accord 90-91.

6.5 Cac hw hong thwong giip & hé thong chiéu sang:
- Hu dén dau, dén dudi, dén bao pha trén tap-16.
- Pén dau sang md do bi sut ap trén duong day.
- Cong tac chinh hodc cong tac chuyén bi hu 1am cho cac ché do diéu khién hoat
dong khong binh thuong.
- Céc ro-le diéu khién bi hu.

Cau hoi on tap:

1. Trinh bay chirc ning cua hé théng chiéu sang trén 6t6?
2. Vg€ hinh, trinh bay nguyén 1y mach dién hé thong chi€u sang loai duong cho, va
am cho?
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Chuwong 7: HE THONG TIN HIEU
Muc tiéu:
Sau khi hoc xong chuong nay Sinh vién:
- Trinh bay dugc cong dung, chirc ning cta hé thong tin hiéu trén xe.
- V& so d6 va trinh bay duoc nguyén 1y hoat dong ctia cac mach hé thong tin hiéu co
ban trén xe.

7.1 Cac linh Kién trong hé théng tin hiéu:
7.1.1 Céc dang ro-le dén ré: ,
bén 1€ chdp tat 1a do dugc cap va khong cap dién dut quang, viéc nay thuc hién duogc

1a do déng mé 1 tiép diém cua ro-le. Cau tao va nguyén 1y hoat dong cua 1 ro-le binh
thudong chung ta da biét nén trong phan nay chi tap trung vao phan tao nhay.

B6 tao nhay lam cho cac dén bao ré nhay theo mot tan sd dinh truée. Bo tao nhay
dung cho ca dén bao r& va bdo nguy. Bo tao nhay c6 nhiéu dang: co dién, co ban dan
hodc ban dan tuan hoan.

7.1.1.1 By tao nhay kiéu co - dién: ) 7
Bd tao nhay nay bao gom mdt tu dién, cadc cudn day L1, L2 va cac ti€p di€ém. Dong

dién dén dén bao ré chay qua cudn L1 va dong dién qua tu bing qua cudn L2. Cudn L1
va L2 duoc quén sao cho khi ty dién dugc nap, hudng vao tur truong trong hai cuon khir
13n nhau va khi tu dién dang phong hudng cia tir trudng trong hai cudn két hop lai. Cac
tiép diém duoc dong boi luc 10 xo. Mot dién tré méc song song voi céc tiép diém dé tranh
phong tia ltra giita cac tiép diém khi bo tao nhay hoat dong.

Nguyén ly hoat dong: ) o 7 )
Khi bat cong tac may, dong dién tur ac-quy dén tiép diém va dén tu dién qua cudn L2
nap cho tu, tu duogc nap day.

|

f%\ ¢Ong - tic bao ra
ely

cong - tic may g

[ d[] ]

Hinh 7.1: Hoat dong cia bd nhay co - dién khi bat cong tic may.
Khi cong tac bao ré bat sang phai hoac sang trai, dong dién tir ac-quy dén ti€p diém,

qua cudn L1 dén cong tac bao r& sau do dén cac den bdo ré. Khi dong dién dong di¢n
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chay qua cudn L1, ngay thoi diém d6 trén cudn L1 sinh ra mot tir trudng 1am tiép diém

mo.
5, P !
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cong - tic may ! T | o/ of
B
| |- 1
| | T L2 |
| |t |
L . : —T ! W,g
ac-quy |
I|C Fo o BNONO
1
| } |

Hinh 7.2: Hoat dong ctia bd nhay co dién khi cong tic dén béo r& bat.

Khi tiép diém mé, tu dién bat dau phong dién vao cudn L2 vao L1, dén khi tu phong
hét dién, tir trudng sinh ra trén hai cudn giit tiép diem mo. Dong dién phong ra tir ty dién
va dong dién tir dc-quy (chay qua dién trd) dén cac bong dén bao r&, nhung do dong dién

qua nho dén khong sang.
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Hinh 7.3: Tiép diém mo, tu dién phong
Khi tu phong hét dién, tiép dieém lai dong cho phép dong dién tiép tuc chay tur ac-quy

qua tiép diém dén cudn L1 rdi dén cac dén bao r& lam ching sang. Cung luc d6 dong dién
chay qua cudn L2 dé nap cho tu. Do hudng dong dién qua L1 va L2 nguoc nhau, nén tir
treong sinh ra trén hai cudn khir 1an nhau va giir cho tiép diém déng dén khi tu nap day.
Vi vdy, dén van sang. Khi tu dugc nap day, dong dién ngung chay trong cudn L2 va tir
treong sinh ra trong L1 lai 1am tiép diém tiép tuc ma, dén tat.

Chu trinh trén 1ap lai lién tyc lam cac dén bao r& nhdy & mot tan sd nhat dinh.
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cong - tac bao ré
cong - tic may

Hinh 7.4: Tiép diém dong (dén bao ré sang)
7.1.1.2 B§ tao nhay Kiéu co - ban dén: 7 )
Mot ro-le nho dé 1am cac dén bao r€ nhay va mdt mach tran-si-to dé dong ngat ro-le

theo mot tan s dinh trudc dugc két hop thanh bo tao nhay kiéu ban tran-si-to.

Tu dién

Tran-si-to
-2 \

Ro-le
Hinh 7.5: Bo tao nhay kiéu co - ban dn.
7.1.1.3 B) tao nhay kiéu ban din:
B0 tao nhay kiéu ban dan thuong 1a mot mach dao dong da hai ding 2 tran-si-to.

Hoat dong: Trén hinh 7.6 trinh bay hoat dong b0 tao nhay.

Khi gat cong tic dén bao r& gat hodc bao nguy, dién thé duong dugc cung cip cho
mach, nho su phong nap ctia cac tu dién, cac tran-si-to T1 va T2 s¢€ 1an luot dong mo theo
chu ky. Khi T2 din lam T3 dan theo cho phép dong dién di qua cudn day ro-le hut tiép
diém K dong lam dén sang. .

Néu bat ky mot bong dén bao 1& nio bi chay tai tic dung 1én bo nhay giam xudng
duéi gia tri tiéu chuan 1am cho thoi gian phong nap tu nhanh hon binh thudng. Vi vy tan
s6 nhay cia dén bao ré ciing nhu dén trén t4p-16 trd nén nhanh hon bao cho tai xé biét

mot hay nhiéu bong dén da bi chdy.
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Hinh 7.6: So 6 mach dién dén béo 1&, bao nguy va bd tao nhay ban dan.
7.1.2 Cac dang ro-le coi:
Cac ro-le coi thuong sur dung la ro-le 4 chan, loai tiép di€ém thuong mo.

o
—t} o 0—— e EE

— - —

Hinh 7.7: Ro-le cdi 4 chén, tiép diém thudng mo.

(A)

o o
(00

7.1.3 Cong tic dén ré:
Cong tac dén bao ré dugc bo tri trong cong tac t6 hop nam dudi tay 1ai, gat cong tac
nay sang phai hodc sang trai sé lam cho dén bao r€ phai hay trai.

Hinh 7.8: Céng tic bao dén r&.

7.1.4 Cong tic coi:

Nam trén vo-ling cua tai xé, khi tai xé nhan cong — tic trén vo-ling, vo-ling s& de
cdng — tic xudng va 1am cho coi kéu.

7.1.5 Cong tic thiang:
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Nam dudi ban dap thing cua tai xé, khi tai xé dap phanh thi s& 1am cong — tic dong
va lam cho deén phanh sang.

7.1.6 Dén ré, dén thing:
Loai den r€, dén thang thuong duogc st dung trén xe la loai 2 chén, 1 tim. Pén bao ré

thuong co tri ) (12V-21W). Loai den théng thuong dugc s dung la loai den 2 chan, 1
tim ¢6 tri s6 (12V-21W).

7.1.7 Coi:
Coi va chudng nhac duogc Xép vao hé théng tin hiéu vi cac tin hi€u am thanh do coi1

va chudng nhac phat ra nham muc dich chii yéu 1a dé dam bao an toan giao thong.

=
Hinh 7.9: Céu tao coi xe.
1. Loacoi 2. Khungthép 3.Mangthép 4.Vocoi 5. Khungthép 6. Tru ding
7. TAm thép 1o xo 8.L&ithéptr 9. Cudnddy 10. Oc hiam 11. Oc diéu chinh
12. Oc ham 13. Tru diéu khién 14. Can tiép diém tinh 15. Can tiép diém dong
16. Tudi¢n 17. Try dung cua tiép diém 18. Pau bat day coi

19. NUm coi  20. Bién tré phu.

7.2 So' @6 mach dién hé thong tin hiéu:
7.2.1 Mach dién dén ré:
7.2.1.1 So' 6 mach dién:

BO CHOP

L B

Peén bao
x-nhan

: ... ¥ Cing tac

x1-nhan .

- Cong tac may
Peén xi-nhan

Hinh 7.10: Mach dién bao deén ré.
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7.2.1.2 Nguyén ly hoat dong:

Khi bat cong — tic may dlen sé di tur: +ac —quy = cong — tdc may >chan B ctia bo chép >
dén cho & chan L ciia bo chdp. Luc nay néu ta bat cong — tic bao 1& & vi tri OFF 2 khéng c6 tin
hiéu & cac dén bao ré.

Néu cong — tic bao 1& dang bat ¢ vi tri & trai thi dién s& di tir chan L >¢ong — tic bao ré
>deén bao 18 trai trude va sau, va lam cho cac dén ndy sang tit.

7.2.2 Mach dién dén ré& va bao su cé:

™

A )
| Cong tac Ha-zard
Cong tic may |
Bl| F [B2[TB[TL[TR[R1 - 2
orr ]k Cong téc
oN ot | oot+ota dien kluen
|:E:| ] | x1-nhan
B | L
Ll - 1
L J__ E B chip
i —a
- Lar]
BRI
:I: = G O 6 2 Ciac den
Ha-zard | Trdi| Phii xi-nhan
Peén bao

Hinh 7.11: Machdh_é thong tin hiéu va bao nguy loai Hazard roi.
Nguyén ly hoat dong loai Hazard roi: )

Khi cong — tac Hazard & vi tri OFF va bat cong — tac may, ta bat dén bao ré phai: +
ac — quy >cong — tic may >B1 >F->chan B bo chép = chan L bo chép =>cong — tic
diéu khién xi-nhan >dén xi-nhan phai sang tit.

Khi cong — tic may & vi tri OFF, va ta bat cong — tac Hazard: + ic — quy=>B2-> chén
B ctia bd chdp = chan L ctia bd chép - TB, TL, TR-> cac deén xi-nhan—>cac dén xi-

nhan sang tat.

Nguyén ly hoat djng loai Hazard to hop: )
Khi cong — tac Hazard & vi tri OFF va bat cong — tac may, ta bat dén bao ré phai: +

ic — quy >cbng — tic may >Gl >G3->chan B bo chép = chan L bo chdp
>G4->G6->den xi-nhan phai sang tat.
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Khi cdng — tic may ¢ vi tri OFF, va ta bat céng — tic Hazard: + dc —
quy—>G2->G3-> chan B cua by chdp = chan L ctiia b chdp > G4, G5, G6> cac den

Xi-nhan>cac dén xi-nhan sang tit.

- . —or.o = Ia Ccol
Cong tic may

G1 | G2 | 62 [ | G5 | o
R . Q0 o O
— 3¢ | RN lorr | O 0
- L o Q| 040
— & | jazemp LOFF| O 0
J o o010 | ol olo0

E
Bo chap % %
P g ¥ ®
1B Trai| | Phai

Hinh 7.12: Mach hé théng tin hidu va bao nguy loai Hazard t6 hop.

7.2.3 Mach dién hé thdng dén thing:

Bi /|

/L —

(e [N .
cong ta
phanh

-1

Hinh 7.13: So d6 hé thong dén thang.
Nguyén ly hoat dong:

Khi bat cong — tic may, dap phanh = l1am cho cdng — tic dén phanh dong lai >dién
s& di tir + dc — quy qua tiép diém cta ro-le = cac dén phanh sau.

7.2.4 Mach dién hé théng coi:
Nguyén ly hoat dong:

Giao trinh Hé théng dién va dién tir 6t6 Trang 62



Chuwong 7: Hé thdng tin hiéu

Khi nhin nat coi:  Ac-quy = nit cdi > cudn day mat, tir hoa 151 thép hut tiép diém
dong lai:  Ac-quy = cau chi > khung tir = 18i thép>tiép diém > coi > mat, coi phat

tiéng kéu.

| IR — _—() = ——— -1
I -?-_, cO1

Nt coi dc - quy

oo |F---1F—

Hinh 7.10: Mach hé thng coi.

Cau hoi on tap:

1. Trinh bay chirc ning cua hé thong tin hiéu trén 6t6?
2. V& hinh, trinh bay nguyén ly mach dién h¢ thong tin hi¢u, hé thong tin hiéu c6 den
canh bao loai Hazard ro1 va Hazard t6 hop?

Gido trinh Hé théng dién va dién tir 6t6 Trang 63



Chuwong 8: Hé thdng do dac va kiém tra

Chuong 8: HE THONG DO DAC VA KIEM TRA
Muc tiéu:
Sau khi hoc xong chuong nay Sinh vién:
- Trinh bay dugc cong dung, chirc ning cua hé thong do dac, kiém tra trén xe.
- V& so d0 va trinh bay dugc nguyén Iy hoat dong ctia cac mach do dac co ban trén xe.

8.1 Cbng dung:

8.1.1 Gi6i thiéu vé hé thong va nhan dang cac dong hd, dén bao:

Bang dong ho giup tai x€ va nguoi sua chira biét dugc thong tin vé cac hé thong
chinh trong xe. Bang dong ho sir dung cac dong ho va cac dén dé hién thi, bao hiéu su
hoat dong ctia mot s6 bo phan quan trong trén 6t6. Bang dong ho ¢ budng 1ai thuong bd
tri cac loai dong ho sau:

- Pong hd toc do xe.

- Pong ho toc do dong co.

- Pong ho ap suat dau.

- Pong hd bao nhién ligu.

- Pong hd nhiét do nude lam mat.

Ngoai cac dong ho trén, trén tapld con co cac dén canh bao cac thong sd qua muc,
cac chuc nang cua thiét bi dién va sy hoat dong khong binh thudng ctia cac hé thdng.
Nhin chung chiing bao gdm céac dén sau:

1. Pén bao ABS (xe c6 ABS) 2. Bén bao murc dau phanh

@) @

3. Pén bdo hu hong 4. Pén bao ac quy phong dién
— +]
6. DBén bao ctra mo

5. Dén bao thit dai @\

8. Pén bao murc nhién lidu thap
7. Pén bao tai khi (Xe c6 tdi khi)

< &
9. Bén bao ap suat dau thap

7

10. Bén bao bo loc nude (Xe diesel)

11. Dén bao bugi sy (Xe diesel) 12 Dén xinhan, dén pha, dén bdo
khan cap.

13.Den chi thi vi tri cAn s6 (Xe co hop =0 A

sO tu dong) 14. Bén chi thi so truyén tdng

8.1.2 Cong dung:
8.1.2.1 Pong hd béo:
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Pong ho toc dg xe:
N6 bao gdm dong hd tbe do dé chi toc do xe, dong hd quing duong dé chi quing

duong xe di duoc tir lic xe bat dau hoat dong

Chi

DPong ho toc do dong co.
Chi thi toc d6 dong co theo v/p (vong/phut) hay téc d6 truc khuyu dong co.
Pong hé dp liec nhot.
Chi thi ap luc nhét cua dong co.
Pong hoé nhiét dé nwée lam mat.
Chi thi nhiét d§ nudc lam mat dong co.
Pong hé bao nhién liéu.
thi mtrc nhién li¢u co6 trong binh.
8.1.2.2 beén bao:

1. Bén bao ABS (xe c6 ABS): Sang 1én khi c6 hu hong xay ra trong hé théng ABS
2. Bén bao murc dau phanh: Sang 1én khi mirc dau phanh trong binh chita ciia xy-
lanh phanh chinh thdp. Khi dang kéo phanh tay dén niy ciing sang 1én. Vi vay khi
d3 nha phanh tay, néu dén nay sang 18n, thi c6 nghia mic ddu phanh thap.

3. bBen bao hu hong: Sang 1€n khi c6 su ¢ hu hong trong dong co va hop sb.

4. Pén bao ac quy phong dién: Sang Ién khi ¢6 hu hong xay ra trong hé thong nap.

5. Pén bao thit dai: Sang 1én va nhay néu hanh khach phia trudc chua thit day an
toan.

6. Bén bao clra mo : Sang 1én néu ¢6 1 cira chua dong hoan toan.

7. Pén béo thi khi (Xe co thi khi): sang 1én khi c6 hu hong xay ra trong hé thong thi
Khi

8. Beén bao muc nhién liu thap : Sang 1én khi mirc nhién liéu trong binh con lai 1a
thap

9. Pén béo ap suat dau thap: Sang 1én khi ap sudt bom cua didu dong co xudng thap
bét thuong.

10. Pén bao loc nudc (Xe diesel): Thong bao cho 1ai xe biét co nude trong loc nhién
ligu.

11. Bén bao bugi sdy (Xe diesel): Thong bao cho 1ai xe biét bugi sy dang bat.

12 Dén xinhan, dén pha, dén bao khan cap : Sang 1én dé chi ra rang cic dén dang
hoat dong

13. Bén chi thi vi tri can s6 (Xe co hop sd tu dong): Chi vi tri cua can sd.

14. Dén chi thi sb truyén tang tat: Chi ra rang cong tic s6 truyén ting bi tat OFF.

8.2 Pong hd bio nhién li¢u:

Pong ho nhién liéu c6 tac dung bao cho nguoi tai xé biét lugng xang (dau) c6 trong

binh chua.

8.2.1 So' dd mach dién:
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bong hé bao mire nhién ligu

tiep di€m On ap

Hinh 8.1: So @6 mach dién dong hd bao nhién liéu.
e Kiéu dién tré lwong kim

Mot phén tir ludng kim duoc dung ¢ dong ho chi thi va mot bién trd truot kiéu phao
dugc dung & bo cdm nhan muc nhién lidu.

Bién tro truot kiéu phao bao gébm mét phao dich chuyén 1én xudng cung véi muc
nhién li€u. Than bo cam nhan muc nhién liéu co gén voi dién trd truot, va don phao ndi
v6i dién tro truot. Khi phao dich chuyén vi tri cua tiép diém truot trén bién tré thay doi
lam thay ddi dién tré. Vi tri chuan cua phao dé do dugc dit hodc 1a vi tri cao hon hoic 1a
vi tri thap hon ctia binh chira. Do kiéu dat ¢ vi tri thap chinh xac hon khi mirc nhién liéu
thap, nén nd duoc st dung ¢ nhitng déng hd c6 diy do rong nhu ddng hd hién thi sb.

Khi bat cong tic may & vi tri ON, dong dién chay qua bd 6n ap va ddy may so & bod
chi thi nhién liéu va duoc tiép mat qua dién tro truot & bd cam nhan mire nhién lidu. Day
may so trong b chi thi sinh nhiét khi dong dién chay qua lam cong phan tir ludng kim ti
1& voi cudng do dong dién. Két qua 1a kim duoc ndi voi phan tir ludng kim 1éch di mot
géc.

Téng dién tré

Cuc vao

Nhiét dién tré
(D€ cho den bdo)

2

Phao bién apra
Hinh 8.2: Bo cam nhan mirc nhién liéu dang bién tré truot kiéu phao.
8.2.2 Nguyén ly hoat dong:

Khi mirc nhién liéu cao, dién trd cua bién tré nho nén cuong do dong dién chay qua
16n hon. Do d6 nhiét dugc sinh ra trén dady may so 16n hon, do d6 phan tr ludng kim bi
cong nhiéu lam kim dich chuyén vé phia Full. Khi muc xdng thap dién trd cua bién trd
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truot 10n nén chi c6 mot dong dién nhé chay qua. Do d6 phan tir ludng kim bi udn it va
kim dich chuyén it, kim ¢ vi tri E (empty).

DPong hd bao mirc nhién liéu

-_—

tiép diém on ap

'I|—|
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'CD'

Chy
= r
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o
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Hinh 8.3: Pong ho nhién liu kiéu dién tro ludng kim.

On ép:

Pong ho kiéu dién tro ludng kim bi anh huong boi su thay d6i ctia dién ap cung cap
Sy tang hay giam dién thé trén xe s& gy ra sai sO chi thi trong ddng ho nhién liéu. Bé
tranh sai s6 nay, mot on ap ludng kim dugc gin trong dong hd nhién lidu dé giit 4p & mot
gia tri khong doi Kkhoang 7V.

On 4p bao gdm mot phan tir ludng kim co gan tiép diém va day may so dé nung nong
phan tr ludng kim. Khi cong tic ¢ vi tri ON, dong dién di qua ddng ho nhién liéu va
dong hd nhiét 6 nudc lam mat qua tlep diém cua 6n 4p va phan tor luong kim. Cung lac
do, dong dién cting di qua may so cua 6n ap va nung nong phan tir ludng kim 1am no bi
cong. Khi phan tir ludng kim bi cong tiép diém md va dong dién ngimg chay qua dong hd
nhién liéu va déng hd nhiét d6 nude 1am mat. Cung luc d6 dong dién ciing ngimg chay
qua ddy may so cta on ap. Khi dong dién ngimng chay qua diy may so phan tir ludng kim
s& nguodi di va tiép diém lai dong.

Néu dién ap Ac-quy thap chi c6 mot dong dién nho chay qua day may so va day may
s0 s€ nung nong phan tir ludng kim cham hon, vi vy tiép diém md cham lai diéu d6 co
nghia 1a tiép diém s& déng ‘trong mot thoi gian dai. Nguoc lai, khi dién ap Ac-quy cao,
dong dién lon chay qua tiép diém va lam tiép diém dong trong khoang mét thoi gian
ngan.

tiep diem on 4p\  pne hé bio mitc nhién Licu

I .
1
I
| )} I
—_ .
1
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Hinh 8.4: Hoat dong ctia dong hd kiéu dién trd ludng kim khi tiép diém 6n ap dong/mé.
8.3Pong ho do va bio ap suit dau:
8.3.1 So' 46 mach dién:
Phén tif ludng kim B6 tao dp sudt ddu

Lol

Déy may so Phén it ludng kim

Diy may so

i aes
Ti€p diém

Cﬁng
taic mdy Mang
pu—

| Cam bi€n 4dp suit diu

1 1

Hinh 8.5: Pong ho ap suat dau.
8.3.2 Nguyén ly hoat dgng:
Nguyén 1y cua loai dong hd nay 1a cho mot dong dién di qua mot phan tir ludng kim
duoc ché tao béng cach lién két hai loai kim loai hodc hop kim c6 h¢ ) gian n¢ nhiét

khac nhau.

Nho hé s6 gian no nhiét khac nhau, nén cac phan tir ludng kim bi cong khi nhiét thay
d6i. Rat nhiéu dong ho bao gdm mot phan tir ludng kim két hop véi mot diy may so.
Phan tir ludng kim c6 hinh dang nhu hinh 8.5. Khi phéan tir ludng kim bi cong do anh

huong cia nhiét d6 moi trudng khong lam tang sai s6 ciia dong hd.

Hé s6 gian nd nhiét cao han

\§ m /

N !"W\i Y
—  Hé s6 gian nd nhiét thap hon

Khoéng sinh nhiét

Bicong bédi dong dién

Sinh nhigt Nhiét d6 khong cao (Khéng sai s6)

Hinh 8.6: Hoat dong ctia phan tir ludng kim.
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Ap sudt ddu thdp/khéng cé dp sudt dau:

Phén tir ludng kim & bo phén ap sudt dau gin mot tiép diém va do dich chuyén kim
d6ng ho ti 1& voi dong dién chay qua day may so. Khi 4p sudt diu bang khéng, tiép diém
m&, khong c6 dong dién chay qua khi bat céng tic may. Vi vdy, kim van chi khong.

Khi 4p suat dau thap, mang day tiép diém 1am né tiép xuc nhe. Sau d6 c6 mot dong
dién chay qua ddy may so cua cam bién va bo bao ap suit dau.

Vi 4p sudt tiép xuc cua tiép diém nho, tiép diém lai mé do phan tir ludng kim bi uén
cong do c6 dong dién nhd chay qua.

Do tiép diém phia bo cam nhan ap suat dau mé khi dong dién chay qua trong mot
thoi gian rat ngan, nhiét do cua phan tir ludng kim trong bo chi thi khong ting nén n6 bi
udn it. Vi vay, kim s¢& Iéch nhe.

Péng hé bido 4p suit ddu

Cdm bién
- e A
dp suit dau

Khéng cé dp sudtdiu
Hinh 8.7: Hoat dong cua dong hd bao ap suat dau khi ap suat dau thip/khong c6 dau.
Ap sudt ddu cao.

Khi ap suat dau ting, mang day tiép diém manh nang phan tir ludng kim 1én. Vi vay,
dong dién s& chay qua trong mot thoi gian dai, tiép diém s& mo chi khi phan tir ludng kim
ubn 1én trén du dé chdng lai luc ddy cua dau. Do dong dién chay qua bd bao ap sudt dau
trong mot thoi gian dai cho dén khi tiép diém phia cam bién ap suat dau mo, nhiét do
phan ttr ludng kim phia bo chi thi ting lam ting do cong cua néd. Khién kim ddng hd 1éch
nhiéu. Nhu vay, do cong cua phén tor ludng kim trong b chi thi ti 1€ véi d0 cong cua

phan tir ludng kim trong bd cam nhén ap suit dau.
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Déng hd bio 4p suit diu

Céng K
tic may

Ac-quy |

Cam bién
- Ly A
4dpsuit diu

Ap sudtdau cao
Hinh 8.8: Hoat dong ctia ddng hd bao ap suat dau khi ap suat dau cao.

8.4 Pong ho do va bao nhiét dd nwée lam mat:
Déng ho nhiét d6 nude chi nhiét d6 nude lam mat trong 4o nudc dong co. Kiéu dién
tro ludng kim c6 mot phﬁn tor luong kim & bd chi thi va mot bién trd (nhi¢t dién trd)

trong bd cam nhan nhiét do.

8.4.1 So' dd mach dién:

Dong hd bdo nhiét d nude
1

quy )
l On 4p D&y may so

Hinh 8.9: So d6 mach dién déng hd do va bao nhiét do nudc 1am mat.
Kiéu di¢n tré luéng kim.
B§ chi thi dung dién tr¢ ludng kim va by cdm nhan nhiét 46 dung mot nhi¢t dién tro.
Nhiét dién tré 14 mot chat ban dan, nén thudc loai hé sd nhiét Am NTC (Negative
Tempeture Constant). Pi¢n trd ciia n6 thay ddi rat 1on theo nhiét do. Dién trd cia nhiét

dién trd lai gidam khi nhiét do tang.
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Cuc
100F

90k
80F
70F
60F
50
40 .
30 Vo
20F
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50 60 70 80 90 100110
Nhiét @6 (C)

Nhiét dién trd

Hinh 8.9: Cam bién nhiét d6 nudc lam mat va dic tuyén.
8.4.2 Nguyén ly hoat dng:
bong ho nhiét do nude kicu dién trd ludng kim c6 nguyén 1y hoat dong tuong ty nhu

d6ng ho nhién liéu kiéu dién tro ludng kim.

Khi nhiét d0 nudc lam mat thép, dién trd cua nhiét dién trd trong bd cam nhan nhiét
d6 nudc 1am mat cao va gan nhu khong c6 dong dién chay qua. Vi vy, ddy may so chi
sinh ra mdt it nhiét nén déng hd chi 1éch mot chat.

Khi nhiét do nudc lam mat tang, dién trd ctia nhiét dién tré giam, lam tang cuong do
dong dién chay qua va ciing ting luong nhiét sinh ra boi ddy may so. Phan tir ludng kim

bi udn cong ti I¢ voi1 lugng nhiét lam cho kim d@)ng ho chi thi su gia tang cua nhiét do.

Ddong hd bdo nhiét d nudce

quy )
l On 4p Diy may so

Hinh 8.10: Hoat dong cua ddng hd bao nhiét d6 nude lam mat.

Cau hoi on tap:

1. Trinh bay nhiém vu cta hé thong do dac, kiém tra trén 6t6?
2. V& so d6 va trinh bay nguyén ly hoat dong ctiia cac mach do mirc nhién liéu, do ap
suat dau, do nhiét 3o nudc lam mat?
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Chuwong 9: HE THONG GAT VA PHUN NUOC
Muc tiéu:
Sau khi hoc xong chuong nay Sinh vién:
- Trinh bay dugc cong dung, chirc ning cua hé théng gat va phun nudc trén xe.
- V& s0 db va trinh bay duoc nguyén 1y hoat dong ctia mach dién hé thdng gat va phun
nudc trén xe.

9.1 Cﬁng’dl.lng: ’

H¢ thong gat nude va rua kinh 1a mot hé thong dam bao cho nguoi 1ai nhin dugce 1
bang cach gat nuéc mua trén kinh trudce va kinh sau khi troi mua. Hé thong c6 thé lam
sach byi ban trén kinh chan gié phia trudc nho thiét bi rira kinh. Vi vay, day 14 thiét bi
can thiét cho sy an toan cila xe khi chay. Gan day mot so kiéu xe c6 thé thay doi toc110

do gat nudce theo tde do xe va tu dong gat nudce khi tro1 mua.

Hinh 9.1: Hé thong gat nudc trudc va sau trén xe.
9.2Pic diém chung:
Ot6 thuong dung céac kiéu hé théng gat nudc va rira kinh sau day:
Gat nuoc:
Hé thong gat nude thudng co nhitng ché do 1am viéc nhu sau:
- Gat nuéc mot toc do.
- Gat nudc hai toc do.
- Gat nudc gian doan (Int).
- Gat nudc gian doan c6 hi¢u chinh thoi gian gian doan.
- Gat nudc két hop véi rira kinh.
Rira kinh:
- M0-to rira kinh trude va rira kinh sau riéng ré.
- Rura kinh truéce va rira kinh sau dung chung mgt moé-to.
9.3Céu tao hé thong gat nwéc va phun nuéc:
Hé thong gat nwée va rira kinh gdom cac bd phén sau:
1. Cén gat nudc phia truée/Ludi gat nude phia trude.
2. M6-to va co ciu dan dong gat nudc phia trude.
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3. Voi phun cua bg rura kinh trudce.

4. Binh chtra nudce rira kinh (c6 mé-to rira kinh).

5. Cong tac gat nude va rira kinh (C6 ro-le diéu khién gat nudc gian doan).
6. Can gat nudc phia sau/ludi gat nuée phia sau.

7. M0-to gat nude phia sau.

8. Ro-le diéu khién bo gat nudce phia sau.

9. BO diéu khién gat nudc (ECU J/B phia hanh khach).

10. Cam bién nudc mura.

1. Can gat nuwéc phia trude 6. Can gat nuéc phia sau

3. Voi phun rira kinh trwéc

4. Binh chtra nudc

8. Role diéu khién
/ y 7. M6 to gat gat nudc phia sau
[ ' nwoc sau

2. M6 to va co cau dan
dong gat nwéc trwdc 3 =

S/ 5. Cong tac gat nuoc
< va rtra kinh

Hinh 9.2: Cac bo phén ctia hé thong gat nude.

=)
=
/// = 3 L ; //
A 10.Cam bién n;ac mye(, —
p P A ‘

e By

9.B6 diéu khién
gat nuwéc

Hinh 9.3: Cac b phéan cta hé théng gat nudc ty dong.
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9.3.1 Cin gat nuwée va thanh gat nwéc:
Cau tric cua can gat nude la mot ludi cao su gat nude duge lap vao thanh kim loai

goi 1a thanh gat nudc. Gat nudc dugce dich chuyén tudn hoan nhd can gat. Vi ludi gat
nuée duge ép vao kinh trude bang 16 xo nén gat nude ¢ thé gat duge nude mua nho dich
chuyén thanh gat nudec. Chuyén dong tuan hoan ctia gat nudc dugce tao ra boi mo-to va co
ciu dan dong. Vi ludi cao su lip vao thanh gat nude bi mon do sir dung va do anh sang
mit troi va nhiét 6 moi trudng ... nén phai thay thé phan ludi cao su ndy mét cach dinh

ky.

Can gat va thanh gat nuéc

Mo to

Co cau dan dong gat nuéc

Thanh gat nuwéc
Nep tang cirng

Lw&i gat nwo

Hinh 9.4: C4u tao can gat nudc

Gat nu6c dugc che mgt nira/gat nwéc che hoan toan:
Gat nudc thong thuong cé thé nhin thay tir phia trude cua xe. Tuy nhién dé dam bao

tinh khi dong hoc, bé mat lap ghép phang va tim nhin rong nén nhiing gat nudc gan day
dugc che di dudi nap ca pd. Gat nude co thé nhin thdy mot phan goi 1a gat nudc che mot
ntra, gat nuéc khong nhin thay duoc goi 1a gat nude che hoan toan.

Vi gat nude che hoan toan néu né bi phii bang tuyét hoic ¢ trong cac diéu kién
khac, thi gat nudc khong thé dich chuyén duoc. Néu cb tinh 1am sach tuyét bang cach cho
hé thdng gat nudc hoat dong cudng birc c¢6 thé 1am hong md-to gat nude. Dé ngin ngira
hién tuong nay, phan 16n cac mau xe c6 cdu trac chuyén ché do gat nude che hoan toan
sang ché do gat nudc che mot phan bang tay. Sau khi bat sang gat nudc che mot nira, can
gat nudc c6 thé dong tré lai bang cach dich chuyén né theo héng miii tén duoc chi ra trén
hinh v&.
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Gat nwdc duwoc che mét ntra Trang thai

treo

/

Gat nwoc che hoan toan

Hinh 9.5: Gat nu6c che mot nira va che hoan toan

9.3.2 Cong tic gat nwéc va rira Kinh:

9.3.2.1 Cong tic gat nwéc:

Cong tac gat nudc duogc bd tri trén truc tru lai, d6 14 vi tri ma nguoi 1ai cé thé diéu
khién bat ky ltic nao khi can. Cong tic gat nudc cb cac vi tri OFF (dung), LO (téc do
thap) va HI (tdc d6 cao) va cac vi tri khac dé diéu khién chuyén dong ciia nd. Mot sd xe
¢6 vi tri MIST (gat nu6e chi hoat dong khi cong tic gat nuwdc & vi tri MIST (swong mu),
vi tri INT (gat nude hoat dong & ché d6 gian doan trong mot khoang thoi gian nhét dinh)
va mot cong tac thay doi dé diéu chinh khoang thoi gian gat nudc. Trong nhiéu trudng
hop cong tic gat nude va rira kinh duoc két hop voi cong tic didu khién dén. Vi vay, doi
khi ngudi ta goi 1a cong tic to hop.

O nhiing xe c6 trang bi gat nuéc cho kinh sau, thi cong tic gat nudc sau ciing nim &
cong tic gat nudc va duoc bat vé gitta cac vi tri ON va OFF. Mot s xe ¢6 vi tri INT cho
gat nude kinh sau. O nhimg kiéu xe gan day, ECU duoc dat trong cong tic t6 hop cho
MPX (hé thong thong tin da chiéu).

Gat nwéc va rira kinh trwoc Gat nwoéc va riva kinh sau

Bat riva kinh,

ONJ¥

Cong tac diéu chinh

N

Bat rtra kinh
¥ rLﬂO Bat riva kinh

Hinh 9.6: Céng tic gat nudc.

9.3.2.2 Ro-le diéu khién gat nwéc gian doan:

Ro-le nay kich hoat cac gat nudc hoat dong mot cach gian doan. Phéan 16n cac kiéu
xe gan day cac cong tic gat nudc co ro-le nay duoc st dung rong rii. Mot ro-le nho va
mach tran-si-to gdm c6 tu dién va dién tr& ciu tao thanh ro-le diéu khién gat nudc gian
doan. Dong dién t6i mo-to gat nude duge diéu khién bang ro-le theo tin hiéu dugc truyén
tir cong tac gat nude lam cho mé-to gat nude chay gian doan.

9.3.2.3 Cong tic rira kinh:

Cong tac bd phan ria kinh duge két hop voi cong tic gat nudc. Md-to rira kinh hoat
dong va phun nudc rira kinh khi bat cong tic ndy.
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Diém phun nuéc

Voi phun nwéce phia trude

Binh chira nwéc
(c6 méto riva kinh)

Hinh 9.7: Hé théng phun nudc.

9.3.3 M0-to gat nwérc:

MoO-to gat nude 1a dang dong co dién mot chiéu kich tir b::ing nam cham vinh curu.
M6-to gat nude gdm c6 md-to va bo truyén banh ring dé 1am giam tdc d6 ra cua md-to.
Mo-to gat nudce cod 3 chdi than tiép dién: choi toc do thép, choi tbe d6 cao va mét choi
dung chung (dé tiép mat). Mot cong tic dang cam dugc bd tri trong banh ring dé gat
nudc ding & vi tri ¢d dinh trong moi thoi diém.

Nam cham
Phan trng
i Truc vit
Q \
a
Chéi tha

Chéi than téc
d6 thap

Chéi than toc do cao

Hinh 9.8: C4u tao mé-to gat nudc.
Mot ste dién dong nguoc dugce tao ra trong cudn day phan tng khi mo-to quay dé
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han ché téc d6 quay ctiia mo-to.
Hoat djng 6 toc dé thip:

Khi dong dién di vao cudn day phan tmg tir choi than toc d6 thip, mot sirc dién dong
nguoc 1on duoc tao ra. Két qua 1a mé-to quay voi van tdc thap.
Hoat déng 6 toc dj cao:

Khi dong dién di vao cudn day phﬁn ung tur chdi tiép dién tdc do cao, mot suc dién
dong nguoc nho duoc tao ra. Két qua 1a mod-to quay voi toe do cao.

Co ciu gat nudc co chic nang dung thanh gat nudce tai vi tri ¢d dinh. Do ¢6 chuc
nang nay thanh gat nudc luon duoge bao dam dimg & dudi cung cia kinh chan gi6 khi tat
cong tic gat nude. Cong tic dang cam thuc hién chirc ning nay. Cong tic ndy c6 dia cam
xé ranh chit V va 3 diém tiép xtic. Khi cong tic gat nudc & vi tri LO/HI, dién 4p dc qui
dugc dat vao mach dién va dong dién di vao mo-to gat nudc qua cong tac gat nudc lam
cho mo-to gat nudc quay.

Tuy nhién, ¢ thoi diém cong tic gat nudc tit, néu tiép diém P2 ¢ vi tri tiép xic ma
khong phai & vi tri ranh thi dién ap ctua ac qui van duoc dat vao mach dién va dong dién
di vao mo-to gat nudc toi tiép diém P1 qua tiép diém P2 1am cho md-to tiép tuc quay.
Sau d6 bang viéc quay dia cam 1am cho tiép diém P2 & vi tri rdnh do d6 dong dién khong
di vao mach dién va mo-to gat nudc bi dimg lai. Tuy nhién, do quéan tinh cta phan tng,
mo-to khong dimg lai ngay 1ap tirc va tiép tuc quay mét it. Két qua 1a tiép diém P3 vot
qua diém dan dién cua dia cam. Thuc hién viéc doéng mach nhu sau:

Méto gat nuwée

+1

i Cam plate
Cubn day phan tn

«Q

>:\f‘

i --4H|

Céng tac gat nuéc

Hinh 9.9: Hoat dong cua cong tic dang cam
Phén tng — Cuc (+)1 ctia md-to — cong tic gat nudc — cuc S clia md-to gat nude
—> tiép diém P1 — P3— phédn tng. Vi phan tng tao ra sirc dién dong nguoc trong mach
dong ndy, nén qué trinh hdm mé-to bang dién duoc tao ra va md-to duoc ding lai tai
diém c6 dinh.
9.3.4 M0-to rira kinh:
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9.3.4.1 M6-to rira kinh trwéc/kinh sau:

Ca ruva Rira kinh

kinh trwéoc tridc va sau

va sau riéng ré
Méto rira ANV :
kinh 1
trudc — =1

M6 to - - i s
rira kinh PR L
Dén voi phun i

ruia kinh trydce Measll o . pén voi phun E?GIFF rira
rira kinh sau SIS

Hinh 9.11: Hoat dong két hop rira kinh va gat nudc

D6 nude rira kinh vao binh chira trong khoang dong co. Binh chira nudc rira kinh
dugc lam tr binh nhya mo va nudce rira kinh dugc phun nhd moé-to rira kinh dat trong
binh chira. M0-to bd rira kinh c6 dang canh quat nhu dugc st dung trong bom nhién ligu.

C6 hai loai hé théng rtra kinh dbi voi 6 t6 c6 rira kinh sau: Mot loai ¢6 binh chta
chung cho c4 bd phan rtra kinh trude va sau, con loai kia c6 hai binh chira riéng cho bd
phan rua kinh trude va bd phan rura kinh sau. Ngoai ra, con c6 mdt loai diéu chinh voi
phun cho ca kinh truée va kinh sau nho mé-to rira kinh diéu khién cac van va mot loai
khac co hai mo-to riéng cho bd phan rura kinh trudc va bg phan rira kinh sau dugc dat
trong binh chtra.

9.3.4.2 Van hanh két hop véi b phén rira kinh:

Loai nay ty dong diéu khién co cdu gat nudc khi phun nudc ria kinh sau khi bat
cong tac rira kinh mot thoi gian nhét dinh d6 1a “su van hanh két hop v6i bo phén rira
kinh”. D6 1a sy van hanh dé gat nuoc ria kinh dugc phun trén bé mit kinh trude.
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9.4 So' 46 mach dién hé thong gat nwéc va phun nwéc tiéu biéu:

9.4.1 So d0 mach dién hé thong gat nuwée va phun nwéce Toyota Camry:
9.4.1.1 So d6 mach dién:

|
|
|
| Ry _|b3 B[+1[+2[s[CcJE[W
| LB '
[ = i - OFF O o
EZE Ra ' NT| |o o|olo
PR | Lo | oo
| L Ty HI | o
| == M| O O
— i - % 1 A o0

T ———————————————— ey I l

Hinh : So db hé thong gat va phun nudc trén xe Toyota Camry.
9.4.1.2 Nguyén ly hoat dong:
Thuong thi tiép di€m (1) va (2) noi nhau. Khi c¢6 dong dién chay qua cudn day ro-le,

tiép diém (1) tir (2) ndi sang (3).
* () ché @9 INT: Chan C dwoc ndi mat qua cong tic, do do,

Cod dong tir (+)2> IG > B > R1 2 nap tu C1 > (2) > Sm -> mat. Khi tu C1 nap
no, ¢ dong qua R1, R2, R3, phan cuc thuan T1, 1am cho T1 dan = c6 dong dién qua
cudn day, lam cho vit (1) bo (2) ndi (3) cung cap dong tir: (+) = (3) > Ss > S > (+1)
> (+1) md-to > mat > md to quay, lic nay tu phong. Khi mé-to quay dén diém ding,
Sm ndi mat, tu lai nap, T1 khéa, mo-to ngimg hoat dong. Khi tu nap no, mé-to lai quay
va qua trinh 1dp lai.

* Ché do High:

Duong (+) tir binh dc-quy > 1G = ciu chi 2B > (+2) > chébi than téc cao d6 (HI)
- mat-> mob-to quay nhanh-> can gat lam viéc & ché d¢ nhanh.

* Ché d§ Low:

Duong (+) tir dc-quy > 1G = ciu chi & B 2 (+1) >chdi than (LO) = mb-to >
mét > md-to quay = can gat hoat dong & ché do cham.
* Mist:
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Duong (+) tir dc-quy > 1G = cau chi > B > (+2) > chdi than (HI) > md-to quay
- can gat hoat dong & ché do nhanh.
* Ché dd Washer:

Duong (+)=> 1G 2 cau chi > mé-to phun nuéc > W > E = mat > md-to phun
nuoc hoat dong.
* Ché do Off:

M6-to van ctr tiép tuc hoat dong khi dén diém diung, Sm bé mét ndi (+)=> mo-to
ngung hoat dong.

9.4.2 So' @6 mach dién hé thong gat nwéc va phun nwéce Nissan Bluebird:
9.4.2.1 So do mach dién:

1G5
<
Lo Washa? AMoior
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Hinh : So d6 hé thong gat va phun nudc trén xe Nissan Bluebird.
9.4.2.2 Nguyén ly hoat dong:
* Ché do Int:
Luc nay cum dién tir (intermittent relay) s& néi mat. Gia sir T1 dan trudce, cho dong

qua chan C. T1 va T2 la 2 tran-si-to hoan toan giéng nhau, nhung do sai s6 ché tao nén
mot tran-si-to dan sém hon. Gia st T1 dan trudce, dong chay nhu sau:

IBT1: (+) > C1>CT2 > R2 > mat

ICT1: (+)> T1 >R1 >mat.
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Pién ap (+) dit vao chan BV2 lam T2 khéa = V3 dan > cho dong qua cudn day,
lam (1) ndi (3), mo-to quay. Khi tu C1 nap no, T1 khoéa. C2 lai dugc nap khién T2 dan,
T3 khoa, mb-to ngirng hoat dong.

* Ché d§ Washer:

Khi bat sang vi tri WASHER, chan W dugc néi mat=> md-to phun nudc hoat dong,
dong thoi T3 dan > mo-to gat nude quay & toc d6 (LOW).
*Ché do Low:

Duong tir binh dc-quy > 1G > B> (+1) chdi than (LOW) > méat >mo-to quay &
tdc do thap.

* Ché d¢ High:

Duong tir ac-quy = 1G > B = (+2) = choéi than (HI) & mat = mod-to quay o toc
do cao.

* Ché d Off:

M6-to tiép tuc quay dén diém dimg, Sm bé méat ndi (+)>him dién dong > mo-to
ngung hoat dong.

9.5 Cac hu hong va stra chira:

Hu hong cong tic diéu khién gat va phun nudc (chay cac tiép diém bén trong, hodc
do su tiép xuc khong tot cua cac tiép diém->khong diéu khién gat nudc va phun nude
duge. Cach khic phyc 14 thay thé cum diéu khién gat va phun nuéc.

Hu hong mo-to gat nude (chu yéu 1a do su tiép xuc khong tdt cua céc tiép diém bén
trong mo-to gat nude) >1am cho mé-to khong hoat dong. Cach khéc phuc 1a vé sinh lai
cum tiép diém bén trong mo-to.

Hu hong moé-to phun nude (thuong do nghet mo-to)—>lam cho moé-to phun nude bi
yéu di. Cach khic phuc 13 vé sinh mo-to.

Ngoai ra hé thng gat va phun nudc con bi cac hu hong vé co khi (ding khong dung
vi tri, gat nuéc khong hoan toan) > diéu chinh lai co ciu gat nudc.

Cau hoi on tap:

1. Trinh bay chirc ning cua hé théng gat va phun nudc trén 6t6?
2. V¢ hinh, trinh bay nguyén ly mach dién h¢ thong gat va phun nudc trén 6t6?
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Chuong 10: HE THONG NANG HA CUA KINH
Muc tiéu:
Sau khi hoc xong chuong nay Sinh vién:
- Trinh bay duogc cong dung, chirc ning ciia hé théng ning ha ctra kinh trén xe.
- V& s0 d6 va trinh bay duoc nguyén Iy hoat dong ctia mach dién hé thong nang ha cira
Kinh trén xe.

10.1 Cong dung:

Hé thong diéu khién ctra s6 dién 1a mot hé thong dé mé va dong cac cira s6 bang
cong tac.

M6-to ctra s6 dién quay khi van hanh cf)ng tac dién ctra s dién.

Chuyén dong quay cua mo-to dién cua s6 dién nay sau do duoc chuyén thanh chuyén
dong 1én xudng nhd bo nang ha cira s6 dé md hodc dong cira so.
Nang ha kinh xe, nho mé-to dién mot chiéu.
10.2 Pac diém:

St dung nam cham vinh ctru, mé-to nho, gon, dé lap rap, bo tri md-to quay dugc ca
hai chiéu khi ta doi chi€u dong di¢n. Ctra c6 thé nang cao hodc ha thap kinh tuy y.
Cac chirc nang cia hé thong
Hé thdng ctra s6 dién c6 cac chiic ning sau day:
- Chure nang dong/mao bang tay
- Chirc ning tu dong dong/mé cira s6 bang mot 1an an
- Chirc ning khoa cira sb
- Chirc nang chdng ket
- Chirc ning diéu khién ctra s6 khi tat khoa dién
Chirc ning déng/ mé bing tay:

Khi cong tic cira s6 dién bi kéo 1én hodc day xubng gitra chimg, thi ctra s6 s& mo
hodc dong cho dén khi tha cong tac ra.
Chitc niing tw dong déng/mé cira so6 bang mot lan an:

Khi cong tdc dicu khién ctra s dién bi kéo 1én hodc déy Xuéng hoan toan, thi ctra s6
s€ dong va md hoan toan.
Chirc ning kho4 cira so:

Khi bat cong tic khoa ctra s6, thi khong thé mé hodic dong tat ca cac cira kinh trir cira
sO phia nguoi 1ai.

Mot s6 xe chi ¢6 chirc ning md tw dong va mot sd xe chi co chirc ning dong/mo tu
dong cho cua s6 phia nguoi lai.
Chirc ning chong ket cira so i i

Trong qua trinh dong ctra s6 tu dong ncu co6 vat thé la ket vao ctra kinh thi chiic nang
nay s€ tu dong dung ctra kinh va dich chuyén né xuéng khoang 50 mm.
Chirc ning diéu khién cira so khi tit khoa dién

Churc nang nay cho phép diéu khién hé thong ctra s6 dién trong khoang thoi gian 45
giay sau khi tat khoa dién vé vi tri ACC hoac LOCK, néu ctra xe phia nguoi lai khong
mo.
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Tuw déng dong
bgng mot lan ﬁ&

Bang/mer f
béng tay

Tu ddng mﬁrﬂ \/

bing mat 1in 4n

Hinh 10.1: Cac chirc ning cta hé thong nang ha cira kinh.

Chirc ning chéng ket Chire ndng diéu khién cira sb dién khi tit chia khod dién

Wi tri ACC hodic LOCK  Khodng 45 giay

)“'::,.;,:, D'i'?\ "
- T (N
Cira s (Cira kinh) V4t thé la = =)/

A\ '\52':_—_':’/5f

Hinh 10.2: Cac chirc ning cta hé thong nang ha cira kinh.

10.3 Cau tao h¢ thong ning ha cira kinh:
10.3.1 B¢ nang ha cira so:
Chirc nang

Chuyén dong quay ctia mo-to diéu khién cira s6 dugc chuyén thanh chuyén dong 1én

xuong dé dong mé cua so.

Cau tao

Ctra kinh dugc do bang don nang cua bo nang ha cura s6. Bon nay dugc do bang co
cau don chir X noi voi1 don diéu chinh cua by nang ha ctra s6. Ctra s6 dugc dong va mo

nho sy thay doi chiéu cao cua co cau don chir X.
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Don nang cla bd nang ha ctra so

Co cau don chir X

Hinh 10.3: B nang ha cira so.

10.3.2 C4ac mo-to diéu khién cira so6 dién:
Chirc nang

M6-to diéu khién cira s6 dién quay theo hai chiéu dé din dong bd nang ha cira so.
Ciu tao

M6-to diéu khién ctra s6 dién gom co ba bd phan: M6-to, bd truyén banh ring va
cam bién. M0-to thay doi chiéu quay nho cong tac. B truyén banh rang truyén chuyén
dong quay ctia mo-to tdi bd nang ha citra s6. Cam bién gom c6 cong tac han ché va cam
bién toc do dé dieu khién chong ket cira s6
Mo0-to nang ha kinh:

La dong co dién mot chiéu kich tir bang nam cham vinh ctru (giong nhu mo-to hé
thong gat va phun nuéc).

Méto clra
sO dién

Banh rang bao Pia AN
va dia cam \ 7))

Cong tac han ché )

0 © N
@ @7 O o Banh rang mat troi
: N\ S va dia tao xung
N RS Banh rang hanh tinh

" Dia "Pé banh rang

Cam bién téc do

Hinh 10.3: M6-to nang ha kinh.

10.3.3 H¢ thong diéu khién:
Cong tac chinh cira s0 dién (gdm co6 cac cong tac cira s6 dién va cong tac khoa cura so)
- Cong tac chinh cura s6 di¢én di€u khién toan bd hé thong cira s6 dién.
- Cong tac chinh ctra so dién dan dong tat cacac mo-to dicu khién cira s6 dién.
- Cong tac khoa ctra s6 ngan khong cho dong va mo ctra s6 trir ctra sO phia nguoi 1ai.

Viéc xac dinh ket ctra sO dugc xac dinh dua trén cac tin hi€u cia cam bién toc do va
cong tac han ché tir mo-to di€u khién ctra s6 phia nguoi lai (cac loai xe c¢6 chirc nang
chong ket ctra s0).
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Céng tac clra sé dién

Khoa dién
B6 nang ha clra s6 ‘

Méto dieu khién ctra sb dién .
A /B

Wi

Cong tac chinh clia sb dién

<P

Cong tac khoa ctra s6

Cong tac clra sé dién

Céng tac clra
Hinh 10.4: Hé thng diéu khién nang ha cira kinh.
Céc cong tac cira so dién:

Cong tac cira sO dién diéu khién dan dong mo-to diéu khién cira sd dién cta cira sd
phia hanh khéch phia trudc va phia sau. Mdi cira c6 mot cong tic dién diéu khién
Khoa dién:

Khoa dién truyén cac tin hiéu vi tri ON, ACC hoic LOCK t6i cong tic chinh ctra sd
dién dé diéu khién chirc ning cira s6 khi tat khoa dién
Cong tic cira (phia nguoi lai):

Cong tac ctra xe truyén cac tin hi¢u dong hoac mdé ctra xe cua nguoi lai (mé ctra: ON,
dong cira OFF) t&i cong tac chinh cira so dién dé diéu khién chirc ning ctra s6 khi tat
khoa di¢n.

Hg¢ thong diéu khién:
GOom c6 mot cong tac di€u khién nang ha kinh, bo tri tai ctra bén trai nguoi lai xe va

mdi cira hanh khach mét cong tic.
- Cong tic chinh (Main switch)
- Cong tic nang ha cra tai xé (Driver’s switch ).
- Cong tac nang ha cira trudc noi hanh khach (Front passenger’s switch).
- Cong tic phia sau bén trai (Left rear switch).

- COng tic phia sau bén phai (Right rear swich).

10.4So @6 mach dién hé thong ning ha cira kinh Toyota Cressida:
10.4.1 So' dd mach dién:
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B6 ngit mach (CB)

W

[ [ LY [RY] S, RB 5. RY S,
. : WE
LY LY =
§ Cau chi F-E

s, S S
__I_ (RWIH{GW) (RWYIGWY  (RW) | (GW) (RW) | (GW
| or or or or ar or or or
IL (R} | (G) (Ry | (G} (R)y | (G)| (R} | (G)
M1 M2 M3 M4

Mo6-to niang ha kinh

Hinh 10.5: So dd mach dién nang ha ctra trén xe TOYOTA CRESSIDA.

10.4.2 Nguyén ly hoat dong:

Khi bat cong tac may, dong qua Power window relay, cung cap nguon cho cum cong
tac diéu khién noi nguoi 1ai (Power window master switch).

Néu cong tic chinh (Main switch) ¢ vi tri OFF thi nguoi lai s& chu dong diéu khién
tat ca cac cua.
Cua sb My

Bat cong tic sang vi tri down: lac nay (1) s& ndi (2), md-to s& quay kinh ha xubng.

Bat sang vi tri UP (1°) ndi (3) va (1) nbi (3) dong qua md-to nguoc ban dau nén kinh
dugc nang 1én.
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Tuong tu, nguoi lai ¢6 thé diéu khién nang, ha kinh cho tit ca cac ctra con lai (cong
tac S, ,Ss3 va S4 )

Khi céng tic chinh duoc md, ngudi ngdi trong xe dugc phép su dung khoang thong
thoang theo ¥ riéng (truong hop xe khong mo hé thong di€u hoa, duong khong 6 nhiém,
khong on...).

Khi diéu khién qua gigi han UP hoic DOWN, vit ludng kim trong timg md-to s& mo
ra va vi¢c diéu khién khong hop 1y nay dugc vo hicu.

10.5 Cac hu héng va sira chira:
Hu hong mo-to nang ha kinh (mon choéi than, cham mat cac day vao vo ...) = lam

cho md-to khong hoat dong. Cach khic phuc 1a thay chdi than méi, do kiém tinh trang
cham mat va khic phuc.

Hu hong cong tic nang ha kinh (bao gdm cong tic chinh cia tai xé va cong tic phu
ctia hanh khach) >nhirng hu hong thudng gip & cong tic nang ha kinh 12 do tiép xuc
khong tot cac tiép diém (co thé do bi chay, hodc do tinh trang vé sinh kém). Khac phuc
bang cach vé sinh lai céng tic, nhitng hu hong khac lién quan dén bd mach bén trong chi
¢ khic phuc bang cach thay thé.

Ngoai ra hé théng nang ha kinh con bi cac hu hong vé co khi (dimg khong dung vi

tri, bi ket) >diéu chinh lai co ciu nang ha kinh.

Cau hoi on tap:

1. Trinh bay chirc ning cua hé théng nang ha cira kinh trén 6t6?
2. V€ hinh, trinh bay nguyén ly mach dién hé thong nang ha ctra kinh trén 6t6?
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Chuwong 11: KHAI QUAT VE PIEU HOA NHIET PQ TREN OTO
Muc tiéu:
Sau khi hoc xong chuong ndy Sinh vién:
- Trinh bay duoc CI}I'IC nang cua h¢ thong diéu hoa nhiét dg trén xe. ’
- Trinh bay dugc cau tao va nguyén ly hoat dong ctia cac b0 phan co ban trén hé thong
diéu hoa 0t6.
11.1 Khai quéat vé diéu hoa nhiét do:

Piéu hoa khong khi diéu khién nhiét do trong xe. NO hoat dong nhu 1a mot may hut
am co chirc ning diéu khién nhiét 6 thay doi tir cao dén thap. Piéu hoa khéng khi ciing
gitip loai bo cac chat can trd tim nhin nhu swong mu, biang dong trén mat trong cta kinh
xe. Didu hoa khong khi 1a mot bo phan dé:

- Diéu khién nhiét d6 va thay d6i d6 am trong xe.
- Piéu khién dong khong khi trong xe.

- Loc va lam sach khong khi.

Gidc két néi Asc B0 diéu chinh nhiét

Cluat két nwéc

Ré le
quat gian nong

Quat gidn ndng
Giac ndi AIC

May nen
Hinh 11.1: Hé thong diéu hoa trén xe.

11.1.1 Piéu khién nhiét do:
- B§ swéi ém:
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DPau vao

ol WA k

Hinh 11.2: B0 suoi.

Nguoi ta dung mot két suoi dé 1am nong khong khi. Két suoi ldy nude lam mat dong
co da dugc ham néng va dung nhiét nay dé 1am nong khong khi thoi vao trong xe. Khi
dong co khoi dong, nhiét do nudc lam mat con thép nén két sudi chua lam viéce.

- H¢ thong lam mdt khéng khi:

M6i chat (Ga diéu hoa)
N

Dau vao AN
\ X

Gian'ianh )
Hinh 11.3: Hé thong lam mat.

Gian lanh duoc dung dé lam mat khong khi trudc khi dua vao trong xe. Khi bt cong
tac diéu hoa khong khi, may nén bat dau lam viéc va day chat lam lanh (ga diéu hoa) toi
gian lanh. Gian lanh dugc lam méat nho chat 1am lanh va sau d6 nd 1am mat khong khi
duoc thdi vao trong xe tur quat gian lanh. Viéc lam nong khong khi phu thudc vao nhiét
do nudc lam mat dong co nhung vi¢c lam mat khong khi 1a hoan toan doc lap voi nhiét
doé nudc lam mat dong co.

- Hiit dm:
Luong hoi nudc trong khong khi tang 1€n khi nhi¢t d§ khong khi cao hon va giam

xudng khi nhiét d6 khong khi giam xudng. Khong khi duoc 1am mat khi di qua gian lanh.
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Nudc trong khong khi ngung tu va bam vao cc canh tan nhiét cia gian lanh. Két qua 1a
d6 am trong xe bi giam xudng. Nudc dinh vao cic canh tan nhiét dong lai thanh swong va
duoc chtra trong khay xa nude. Cudi ciing, nude ndy dugc théo ra khoi khay cua xe bang
mot vOI.
- Dieu khién nhigt dj: ‘ q ‘

bicu hoa khong khi trong 6t6 dieu khién nhiét do bang cach st dung ca két suoi va

gian lanh, va béng cach diéu chinh vi tri canh hoa tron khong khi cling nhu van nudc.
Canh hoa tron khong khi va van nudc phéi hop dé chon ra nhiét d6 thich hop tir cac nUm

chon nhiét d§ trén bang diéu khién.

By Iy gt
= =

Quat Gian lanh ~Két sudi

Cénh_hoé trdn khi

=) ll‘"\.‘l‘

q
l

’ "~ Van nuoc

Num chon nhiét dé
Hinh 11.4: Piéu khién nhiét do ra thap.

- @ M i» Cénh‘hoé trdn khi

Quat Gian lanh

ll Két sudi

‘ ‘ Van nuéc

NUm chon nhiét dé
Hinh 11.5: Diéu khién nhiét do ra trung binh
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m i Ca'nh_diéu khién hoa tron khi

~Két sudi

TITLTN

Quat

’ ‘ Van nuéc

NUm chon nhiét dé
Hinh 11.6: Diéu khién nhi¢t d ra cao
11.1.2 Piéu khién tuin hoan khong khi:
- Thong gio tu nhién :
Viéc 1ay khong khi bén ngoai dua vao trong xe nhd chénh 4p duge tao ra do chuyén

dong cua xe duoc goi 1a su thong gid tuy nhién. Sy phan bd ap suat khong khi trén bé mat
cua xe khi n6 chuyén dong duogc chi ra trén hinh v€, mot sb noi ¢o ap suét duong, con
mot s6 noi khac co ap suat am. Nhu vy cira hut duoc bé tri ¢ nhitng noi c6 ap suét d-
wong (+) va ctra xa khi dugc bd tri ¢ nhitng noi c6 ap suat am (-).

(+):Ap suét duong
(-):Ap suét am

Hinh 11.7: Thong gi6 ty nhién
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Quat"ﬁfé&;g\/

Hinh 11.8. Thong gi6 cudng birc

- Thong gio cwong birc:

Trong cac hé thdng théng gidé cudng birc, ngudi ta st dung quat dién hat khong khi
dua vao trong xe. Cac cua hut va ctra xa khong khi dugc dat ¢ cung vi tri nhu trong h¢
théng thong gi6 tu nhién. Thong thudng, hé thng thong gidé ndy dugc dung chung véi
cac hé thong thong khi khac (hé thong diéu hoa khong khi, bo sudi 4m).

11.1.3 Loc va lam sach khong khi:

11.1.3.1 B§ loc khong Khi:

- Chirc nang:

Mot bd loc duge dit ¢ cira hit ctua diéu hoa khong khi dé 1am sach khong khi dua

vao trong xe.

7Bb loc khéng khi

- Thay thé:
Khi bo loc khong khi bi tac do ban s& rat kho dua khong khi vao trong xe, diéu nay

lam cho hiéu suat ciia didu hoa kém. D¢ ngin ngira diéu ndy xay ra can phai kiém tra va
thay thé bd loc khong khi mot cach dinh ky. Chu ky dé kiém tra va thay thé b6 loc khong
khi khéc nhau tuy theo kiéu xe va diéu kién lam viéc va do d6 phai tham khao lich bao
duong xe.

- Phan logi bd loc khong khi:
Cé hai loai bd loc khong khi: Mot loai chi loc bui va loai kia con ¢é tac dung khu

mui bang than hoat tinh.

B0 loc khong khi dugce lip dit & phan 16n cac xe ngdy nay va bo loc c6 thé duoc thay
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thé mot cach d& dang.

11.1.3.2 Bo 1am sach khong khi:
- Cong dung:

B6 lam sach khong khi 1a mot thiét bj ding dé loai bo khoéi thube 14, bui... dé 1am
sach khong khi trong xe.
- Ciu tgo:
Bo6 lam sach khong khi gém c6 mdt quat gian lanh, mb-to quat gian lanh, cam bién khoi,

bo khuyéch dai, dién trd va bau loc ¢o cac bon hoat tinh.

B6 khuyéch dai

| .
Dién tré Quat

T

Hinh 11.10: BY lam sach khong khi

- Nguyén ly hoat dong:
Bo loc khong khi ding mot mo-to quat dé lay khong khi ¢ trong xe va lam sach

khong khi déng tho1 khir mui nho than hoat tinh trong bd loc. Ngoai ra, mot sb xe ¢o
trang bi cam bién khoi dé xac dinh khéi thude va ty dong khoi dong khi mé-to quat gian
lanh & vi tri “HI”

11.1.4 Cac chirc nang:
11.1.4.1 Bang diéu khién:
Co rat nhiéu bd chon (nim, cﬁn) diéu chinh trén bang diéu khién cua diéu hoa khong

khi. Nhitng by chon nay dugc phan loai nhu sau: Bo chon dong khi vao, bo chon nhiét
do, bo chon lu6ng khong khi va b chon tbc do quat gian lanh. Hinh dang cta cac nim
chon nay khac nhau tuy theo kiéu xe va cp noi that, nhung cac chic ning thi gidng

nhau.
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Num chon ludng khi Num chon dong khi vao
M M
‘ lw-j D C ln /I
H <H ~A <A e S [
[ 0opo000000000000000000000 A OFF = o J
(HE= :D: G=)
Num chon Num chon téc Cong tac diéu hoa
nhiét do doé quat
Num chon dong khi vao NUm chon ludng khi

K

]

Céng tac diéu hoa Num chon Num chon téc
nhiét do dé quat

Hinh 11.11: Bang diéu khién.

11.1.4.2 Cac canh diéu tiét khong khi:

Viéc diéu khién dong khong khi vao xe, nhiét do khong khi va khong khi ra co thé
duoc thuc hién bé“mg viéc diéu chinh cac bd chon (nim hoac can chon) trén bang diéu
khién. Canh din lay khi vao diéu chinh lugng khong khi vao trong xe, canh tron khi 1am
nhiém vu diéu khién nhiét d6 khong khi trong xe, canh din ludng khi ra diéu khién luong
khdng khi ra. Cac canh diéu khién nay dugc diéu khién bang cap dan hodc bang mé-to.

Céanh dan khi vao

-

Khi tuan S,
hoan Gianlanh B4 13m tan swong

Khi J9—_ ‘\‘ Anhchon ludng khi

Quat ~
(moto quat)

I v
7
7 !
f { ,
; ;
s !
- y /
/

_ Chép thong
Chép théng gio bén/ gi6 bén
ya 2 Khi huéng xudng san
Canh trén khi Chép thong gio trung tam

Hinh 11.12: Céc canh diéu tiét khong khi.

11.1.4.3 Chirc niing diéu tiét din khi vao:

Num chon khéng khi vao thyc hién viée diéu tiét lugng khong khi vao trong xe bang
cach hoic 14 tuan hoan khéng khi hodc 1a 14y khong khi tir bén ngoai vao trong xe. Trong
su dung thong thuong, ngudi ta lya chon viéce léy khong khi tir ngoai xe va c6 quan tdm
dén viéc tuan hoan khong khi trong xe. Khi Iwra chon 14y khong khi tir ngoai xe thi canh
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dan khi vao s& mo ctra hut khong khi bén ngoai va dong cira tuan hoan khong khi bén
trong. Khi khong khi bén ngoai ban thi c6 thé diéu chinh sang ché d6 tuan hoan khong
khi bén trong.
Cénh dan khi vao
Khi tuén g

M y
OT v

Khi Je—=

sachC>

NI

Hinh 11.13: C4nh diéu tiét dan khi vao.

U (] L

Canh trén ﬁhi
Hinh 11.14: Céanh diéu tiét diéu khién nhiét do.

11.1.4.4 Chirc ning diéu khién nhiét d¢:

Chtrc nang diéu khién nhiét do bang cach thay doi luong khong khi lanh di qua gian

lanh tron v&i khong khi am di qua két sudi nho thay doi d6 mo ciia canh tron khong khi.

11.1.4.5 Chitc ning diéu tiét dong khong khi ra:
Viéc diéu chinh cac canh (ctra gio) diéu tiét dong khong khi ra. Co 5 ché do dong

khong khi ra. - FACE : Théi 1én vao nira trén cua co thé.

FACE .

L .
~ IAT chon ludng khi
’ D =
PR X /N

21 r& Qhép}t@ng

Chop théng gid bén @ gidé bén

Chép théng gio trung tdm
Hinh 11.15: Ché do FACE.
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BI-LEVEL

Q ;
E{} | T/ g ) @\ Chop thong

Chép théng gid bén gro bén
Khi huéng xubng san
C!wo’p théng gid trung tadm
Hinh 11.16: Ché¢ d6 BI-LEVEL.

- BI-LEVEL: Thdi vao phan than trén ciia co thé va xudng chan
- FOOT: Thdi vao chan

FOOT .

N “}]

gxo ben
Khi huéng xudng san

Hinh 11.18: Ché do DEF.
- DEF: Lam tan suong & kinh trudc

- FOOT-DEEF: Thdi vao chan va 1am tan swong & kinh trudc
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FOOT-DEF
"4

Canh chon ludng khi

7

Khi hwéng xubng san
Hinh 11.19: Ché d6 FOOT-DEF.
11.1.4.6 Cac kiéu hoat dong ciia canh diéu tiét:
- Loai diéu khién bing day cap
Loai nay c6 cAu tao sao cho su dich chuyén ctia nim diéu chinh s& tac dong truc tiép
t6i cac canh diéu tiét. Loai nay co céu tao don gian nhung vi¢c lya chon ché do s& trd nén

khé khan khi d§ ma sat cua cép 16n.

Day cap e
Hinh 11.20: C4nh diéu tiét diéu khién bang cap

Mo to canh didu khign="
Hinh 11.21: Canh diéu tiét diéu chinh bang mé-to
- Loz%i din dong bing m(“)-‘tO’ 7 o
O loai nay do mo-to diéu khién d6 mo cta canh diéu tié€t nén viéc lwa chon chinh xac
nhung ciu tao phirc tap. Tuy nhién loai nay giam dugc lyc diéu khién va 1am cho viéc
diéu khién d& dang hon.

11.1.4.7 Piéu khién toc dd quat gian lanh:
Viéc di€u chinh cuong do dong dién qua mo-to sé dicu khién duoc toc do quat gian

lanh. C6 hai phuong phéap diéu chinh: Piéu chinh bang dién tr¢ va diéu chinh bang Tran-

si-to.
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Loai diéu chinh bang dién tré
Role bo suwdi &m

lopmre'
Méto
quat —
U HI Loai diéu chinh bang Tranzistd
Dién tr&r
quat e 3
0 2 1
0 LO T
1| oFF HI
Num chon
= . L LO
OFF LO 2 3 HI

I = Yy,

Hinh 11.22: Piéu khién tbc d6 quat gian lanh.
- Logi diéu chinh bang dién tré:

Loai nay thay ddi dién tré mac ndi tiép vOi quat gian lanh. Céu tao ctia nd 1 hai dién
tré duoc mac nbi tiép. Khi chung ta thay doi vi tri cia nim diéu chinh thi gia tri cua dién
tré trong mach thay d6i sé 1am cho cuong do dong dién trong mach thay doi. Khi dat nam
diéu chinh & vi tri "LO" dong dién chay qua tat ca cac dién trd. Do d6 cuong do dong
dién qua mo-to giam xuéng va tbc do cua quat cham lai. Khi dat niim diéu chinh & vi tri
"3" thi dong di¢n chi qua mot dién trd. Khi dat nim diéu chinh & vi tri "HI" thi khong co
dong dién qua cac dién trd. Vi vay toan bo dong dién chay qua mo-to quat gian lanh va
tdc do quat gian lanh la cao nhat.

- Logi diéu chinh bang Tran-si-to:

Loai nay diéu chinh cuong d6 dong dién bang mot Tran-si-to cong suit. So vai loai
diéu chinh béng dién trd loai nay co thé diéu khién toc do cua quat gian lanh & nhiéu muc
hon do vay dugc st dung & h¢ théng diéu hoa tu dong.

11.2 B swoi:

H¢ thong suéi 4am bao gdm cac chi tiét sau day:
1. Van nuéc

2. Két sudi (B phén trao doi nhiét)

3. Quat gian lanh (md to, quat)

- Van nwoc:

Van tiét lvu duoc lip trong mach nude lam mat cia dong co va duoc dung dé diéu
khién luong nude 1am mat dong co t6i két suoi (bd phan trao d6i nhiét). Nguoi lai didu
khién d0 mé cua van nuéc bé“mg cach dich chuyén nim chon nhi¢t d§ trén bang diéu
khién.

Mot s6 mau xe gan day khong c6 van nude. O cac xe ndy nude lam mat chay lién tuc
va 6n dinh qua két suoi.
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Van nwéc

\ o
Ong/canh tan nhiét

Hinh 11.24: Van nudc. 11.25: Két suoi

- Két swoi

Nudc lam mat dong co (khoang 80°C) chay vao két suo1 va khong khi khi qua két
sudi nhan nhiét tr nude 1am mat nay. Két sudi gom co cac dudng dng, canh tan nhiét va
vo. Viée ché tao cac duong 6ng det s& cai thién duoc viéc dan nhiét va truyén nhiét.
- Phén logi swéi ém

O mot so6 kiéu xe hiéu ey phet
suat nhi¢t cia dong co dugc
cai thién va do do6 nhiét cung

cap cho bd sudi am tir nude

. L . , Cam bién nhiét Khoa
lam mat dong co khong du. |66 ben ngoai T dién

Vi ly do nay can thiét phai 1
cung cap nhiét cho nudc | Cambiénnhiet 3 -
R L ) B doé nuwéc %
dong co bang cac phuong ECU déng co
, , F A (Bo khuyéch dai PTG}
phéap ,khac de su dung cho bd —
sud1 am. MAX HOT
Cdc phuwong phap cung
A > Cam bién
cap nhiét. vitri Két sudi
truc khuyu

B swéi am PTC

Céc phuong phap cung
cAp nhiét nude lam mat dong ’
Hinh 11.26: Hé thong sudi PTC
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co nhu sau:
+ Hé thong sudi PTC (hé s6 nhiét dirong)
Gan bo sudi 4m PTC trong két sudi dé 1am néng nude 1am mat dong co.
+ B swdi am bcing dién
Bo swoi 4m béng dién
Khoa dién

_{ Cam bién nhiét dé nudc l
ECU déng co

o<p—
:@ ﬂ Cam bién nhiét d6 khi nap ]
— |
oot

@ Cong tic MAX HOT
00 0

Céng tic dén pha
Al

-4}

Cac role,
b swéi a

Cac bugi say

[ may — _ mmd  wER | Kétsudi
N phat ¥
. 4
4
Pong co / E
DQ Bd sudi
| am
| I \ * n
4l i
L us R

Hinh 11.27: Bo suoi 4m bang dién.
Pit thiét bi gidng nhu bugi xong vao duong nude ¢ xy lanh dé ham néng nude 1am
mat dong co.
+ Bé sudi logi dot nong bén trong
D6t nhién liéu trong budng ddt va cho nude 1am mat dong co chdy xung quanh
budng d6t dé nhan nhiét va nong 1én.
Bo swoi loai dot néng bén trong

o Jl
B6 loc nhién liéu "
=

Ong hdi S— 'n
nhién liéu _1 l L] | Bom Binh nhién liéu
r»—] | | nhién ligu
Ong phin prdi 4 B9 20
Lt
Béng co
Ong xa
""d:ﬂ-bKDi
4
L]
] B el =

<= | Nhién liéu ::: Nuwdc [am mat dong cor
Hinh 11.28: B6 sudi am dot nong bén trong.
+ B¢ suwoi am loai khop chat long

Quay khép chat 16ng bang dong co dé 1am noéng nudc 1am mat dong co.
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B& swéi 4m loai khép chét 1dng

Tin hiéu li hop tir - Bosusiam
- e L3
— ==
—— ] Két sudi
- Pong co [
?{ un
Céng tac
b6 swoi
Tin hiéu li hop ) BU khéng tai
[V gleu hc?a —Bo khuyéch > ECU Bom cao
khéng khi t?'ai Suwai dong co ap
Khoadign ~ ——{°" -

1

Hinh 11.29: B6 sudi am loai khép chét 1ong.
11.3 Hé théng lam lanh:

11.3.1 Nguyén ly co ban:

Trong mot ngdy néng nuc, chiung ta cam thay hoi lanh sau khi boi. D6 1a vi khi bay
hoi, nu6c di lay nhiét tir co thé cua chung ta. Tuong tu nhu vAy chung ta ciing cam thay
lanh khi chiing ta boi con vao tay: Con da lay nhiét ciia chung ta khi bay hoi. Chiing ta c6
thé 1am cho cac vat lanh di bang cach st dung cac hién tuong tu nhién nay: chat 1ong bay
hoi c6 thé 1dy nhiét tir cac chat.

Nhiét ké Voi
\\-\\ /4’ . 1 B ki
// , \\ Q % Sy bay hoi Jl 77 7,
& LA /
!\;A"' j 0] o g 8 o /\
A ‘I A Lam am /, e '\::A ) - ,///( \

Q H Lanh ™~ ‘ Nhigt# /3=y ™[] Hap cach nhigt

i ] a4 I‘ / D S /’:// § 4 // 5

./
Chét tdng (dé bay hoi)

Hinh 11.30: Nudc bay hoi liy nhiét ctia co thé Hinh 11.31: Thi nghiém vé sy hap thu nhiét

Quan sat thi nghiém trén hinh vé. Mgt binh c6 voi dugc dat trong mdt hop cach nhiét
t6t. Chat 16ng trong binh 13 chét c6 thé boc hoi ngay & nhiét do khong khi. Khi miéng voi
duge mé chat 16ng trong binh s& bay hoi. Khi d6 n6 hap thu nhiét tir khéng khi nam giita
binh va hop. Nhiét nay dugc truyén vao hoi cta chat 1ong va bay ra ngoai. O thoi diém
nay, nhiét do cta khong khi trong hop s& thdp hon so véi nhiét do cia né trude khi mo
VOl.
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11.3.2 Pon vi BTU-mai chét 1am lanh:

11.3.2.1 Pon vi BTU:

Nhiét d6: Nhiét 46 dung dé biéu thi trang thai nhiét cta vat chat 1a nong hay lanh.
Nhiét do 1a mirc van dong hodc rung dong trung binh cua cac phén tor trong ndi bd vat
chét & thoi diém d6. Cang lam lanh vat chit thi mic d6 rung dong cua cac phan tir cang
nho.

Trang thai: Vat chat c6 thé ton tai & mot trong 3 trang thai chinh: thé ran, the long,
thé khi. Trang thai cta vit chat dugc quyét dinh boi cac thong sd trang thai 4p suat, nhiét
dd va nhiét dung.

Ap suat: ap suat 1a luc tac dung cua vat chit 1én mot don vi dién tich thanh binh
chtra.

Nhiét lugng va nhiét dung riéng:

Nhiét luong 1 ning luong ¢ dang nhiét c6 thé 1am thay ddi nhiét do hodc trang thai
cua mot vat.

Nhiét dung riéng cia mot chat 13 nhiét luong can thiét dé nang nhiét do cua lkg chét
do 1én 1°C.

BTU (British Thermal Unit): 14 nhiét lugng can thiét dé ning nhiét d6 1 pound nuéc
(454g) tir 39 1én 40°F.

Nhiét 4n hoa 1ong va nhiét an hoa hoi:
Nhiét 4n hoa 16ng cia mot chat 13 nhiét luong can thiét dé 1am cho 1kg ctia chat d6 o

trang thai rin chuyén hoan toan sang trang thai 1ong (& diéu kién nhiét do va 4p suit nhat
dinh).

Nhiét an hoa hoi ctia mot chat 1a nhiét luong can thiét dé lam cho 1kg cta chat d6 &
trang thai long chuyén hoan toan sang trang thai hoi ¢ diéu kién nhiét do va ap suét
khong doi.

Ap suat va diém soi: Néu thay doi ap suét trén bé mit chat long s& lam thay d6i diém
s0i ctia chat 1ong d6. Ap suat cang 16n thi diém soi cang cao va nguoc lai. Trong hé thong
diéu hoa khong khi, ngudi ta tng dung anh hudng nay cua ap suat dbi véi su boc hoi va

ngung tu ciia mot chét long dac biét dé sinh lanh.

Qua trinh bdc hoi chit long: qua trinh nay s€ hép thu mdgt nhiét luong dang ké.

11.3.2.2 Mdi chit 1am lanh:
M0i chét 1a chat trao d6i nhiét khi né tudn hoan. N6 nhan nhiét khi bay hoi va giai

phong nhiét khi né hod 16ng, tuy theo 4p sudt va nhiét d6 ma moi chit c6 thé & trang thai

16ng, hodc khi. Bang trang thai cia moi chat:
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F %
(176) 80-

hét

(140) 60

~

(104) 40+

>

(68) 20-

0 clia mdi ¢

(32) 0On

Nhiét 4o

(-4) 20
(-22) -301

Ap suat
Hinh 11.32: Do thi trang thai ctia moi chét.

§W¢é

é Mat troi

i,/'\‘\%

Tia cyc tim

40km W . . .

Pha huy tang
6 z6n

Xa CFC

STUIIIRN R

1= Botailieid Ban .

Hinh 11.33: Chtrc ning cua tang O-z6n.
- Khai niém:

Moi chat 1am lanh 13 chat méi giéi sir dung trong chu trinh nhiét dong nguoc chiéu
dé hép thu nhiét ctia moi trudong can lam lanh c6 nhiét do théip va tai nhi¢t ra moi truong
¢6 nhiét do cao hon.

- Yéu ciu:

Phai bén virng trong pham vi ap suét va nhiét do lam viéc, Khéng dn mon céc vat
lidu ché tao may, khong phan Gmg véi dau boi tron, 6xy trong khong khi, Phai an toan ,
khong dé chay va dé nd.

MBbi chit 1am lanh duogc st dung trén 6t6 thuong co6 hai loai : R12 va R 134a

11.3.2.2.1 Méi chat lanh R12 (Freon 12) :

MBoi chét lanh R 12 gdy anh huéng dén ting 6z6n bao vé qua dit, bao phu trén cao
cach mat dat tir 16 - 48 Km, téng 0z6n bao v¢ qua dia cu béng cach ngan chan tia cuc
tim cua mit troi chiéu vao qua dat. Su can kiét va huy hoai tﬁng 0z6n 1a do ching ta thai
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qua nhiéu vao khi quyén chit “chlorofluorocarbons” (CFCs), c6 trong mdi chat lanh R
12.

Hién nay nganh cong nghiép hoa chat dang tim kiém cac méi chat lanh khac dé thay
thé cho R 12.

11.3.2.2.2 Méi ch{lt lanh R 134a (H-FKW134a) :

Dé giai quyét van dé moi chat lanh R12 pha huay tang 6zon cua khi quyen mot loai
moi chit 1am lanh méi ra doi, g01 la mo1 chat lanh R134a (HFC134a). Moi chat nay giam
b6t mirc 6 pha hiy cua tang Ozon. Pa sb cac loai xe tir 1991 tré vé sau, d6i moi chat
R12 bing loai moi chat R134a.

Moéi chét R134a, dang khi, khong mau, mui éte nhe, nhiét do soi 1a 26,5 °C.

Bang 11.1 Bang ciu tric k¥ thuat vat 1y an toan ciia R12, R134a.

R12 R134a

- Nhiét do két tinh 158°C 117 °C

- Nhiét d6 soi 29,5°C 26,5 °C

- Ty trong 20°C 20°C

- D6 hoa tan trong nuéc 20°C 20°C

- Ap suét boc hoi 20°C,50°C 20 °C, 50 °C
- Piém bit lira Khong Khong

- Nhiét do bdc chay Khong Khong

- Gi6i han nd Khong Khong

- Nhitng phan Ung gay
nguy hiém

dinh
- Hydroflorua trong vét

Carbonylfluorid, Chlor,

Fluor

- Phan rng v6i kim loai
kiém va dat kiém duéi
dang bot, sy phan huay ¢
dang xtc tac.

- Su phéan huy theo nhiét . n . - Khoéng phan huy khi
- Nhiing san vat phan -?Kt?ong (I;ftantZuy khi st dung dung theo quy
huy gdy nguy hiém swdyng aung eo quy | ginh

- Hydroflorua trong vét
Carbonylfluorid

- Phan tng v6i kim loai
kiém va dat kiém dudi
dang bot, sy phan huy &
dang xtc tac.

Chay:

Trong qua trinh bao tri va stra chita khong dung 1an méi chat nay v6i moi chat kia.
Néu khong sé& gay hu hong cho hé thong lanh.
Khéng nén dung dau bdi tron ctia may nén ctia hé thong R12 cho hé thong lanh st
dung moi chat R134a vi dic tinh ctia méi chat lanh R12 va R134a hoan toan khac nhau.
11.3.2.3 Nhirng quy dinh an toan Khi sir dung méi chat 1am lanh :

Cac méi chat 1am lanh nhu R12, R134a duge xem nhu 1a mdi chat 1am lanh ¢6 tinh
an toan, c6 nghia 1a moi chat 1am lanh khong phat hoa, khong gay nd ... mic du vy can
phai chu ¥ cac van dé sau day :

Tranh khong tiép xtc véi moi chat 1am lanh, phai deo kinh bao vé cho mét

Khi méi chat lam lanh bay vao mét thi phai dén bac si ngay. Khi lam cong viéc sta
chtra, khi can phai mé 6ng 1am lanh thi khong nén cho méi chat lam lanh thoat ra moi
truong xung quanh
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Khéng dugc phép rira hay lam sach méi chét lanh bang hoi néng hoic bang gi6 nén,
chi st dung Nito lam sach.

Moi chat lam lanh & nhiét d6 binh thuong thi khong ddc, tuy nhién do tiép xtc véi
ngon ltra hoac nhiét d cao thi bi phan hiy thanh Clohydric va Flohydric.

Nhitng san phim ndy anh hudng dén stc khoe. Do do, trong nhitng noi hoan toan
kin hodc nhitng khu vuc lan can khong dugce han, sir dung cac phuong phéap gia nhi¢t nhu
han, nung ...

Khoéng nén dit binh chia ddy gas ra ngoai ning qua lau hoic nhitng noi c6 ngudn
nhiét cao. Nhiét d6 toi da cho phép dbi voi binh da dugc nap day méi chit 1a 50 °C.

Khi hé thong diéu hoa hu hong hodc khong kin, vi du nhur xe bi tai nan thi phai tat hé
thong lanh ngay, néu khong, may nén sé& thiéu lam mat va boi tron sé dan dén hu hong.
Str dung ding loai nhét cho may nén lam lanh.

Bang 11.2: Bang nhiét d va ap sudt moi chat 1am lanh R12, R134a.

Nhiét do Ap suét tinh theo bar R12 Ap suat tinh theo bar R134a
-30 1,00 0,84
-25 1,24 1,06
-20 1,51 1,33
-15 1,85 1,64
-10 2,19 2,00
-5 2,61 2,34
0 3,08 2,92
5 3,63 3,49
10 4,24 4,14
15 4,92 4,88
20 5,68 5,71
25 6,53 6,65
30 7,47 7,69
35 8,50 8,,86
40 9,63 10,16
45 10,88 11,59
50 12,24 13,17
55 13,72 14,90
60 15,53 16,82
65 17,07 18,89

18,96 21,17

Cau héi on tap:
1. Trinh bay chirc nang cta h¢ thong di€u hoa trén 6t6?
2. Néu cau tao, nguyén ly lam viéc ctia cac bg phan co ban trén hé thong diéu hoa?
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Chuwong 12: HE THONG PIEU HOA NHIET PO

Muc tiéu:

Sau khi hoc xong chuong nay Sinh vién:

V& so dd va trinh bay duoc nguyén Iy hoat dong cuia hé thong diéu hoa trén xe.

Trinh bay duoc ciu tao va nguyén 1y hoat dong ciia cac bd phan co ban trén hé thong

diéu hoa 6td.

12.1 So’ d ciu tao tdng quat hé thong dién lanh trén 6to:
12.1.1 Chu trinh lam lanh:

Khoang
déng co

May nén

lGlian n'gungllg'ian néng Binh chira/S4y kho
Hinh 12.1: Chu trinh lam lanh.
12.1.2 So' d6 hé thong:

Ga R - 134a 1dng bay hai

<3ng cam bién nhiél T Van gian nd

W: ; 5 'I/..'..::';‘m;l':" A a2 sas A
S
R T AN AR VAN T

= ""‘".‘h?.....\.m}i{‘.ﬁ

# Ganhiétde  Cianlanh {] £ t

va ap sual thap Aﬁﬁ = % 1 Gals
Khi Quat Khi ! R

Ga nhet do va
ap suat cao

<

Quat lam maét

May nén

Binh chlra / sdy kho

Y

Gian ngung (gian ndng) ““Ckp; Ga long nhigt do
va &p suét cao

Hinh 12.2: So d6 hé thdng lanh trén 6t6.
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12.2 Nguyén ly hoat dong:

Pong Co Ciia Xe Thiét bi dién phu
e Kéobomnén ciahé thong e Dindongkhidongco dingyén
didu hoa khong khi
| I ! 1 khi bén
R Lo o ngoai
The khi B Tr vvy
om nen -~
e  Hiit mdichtlim Thé Kkhi B¢ ngung tu Thé
Moéi ch » lanh » | ® Nhi€tdosinhratrongqua trinh 16
vo1¢ at . . . nén vabochoi sé duoc duara ong
lam lanh * Nenchunglal ngoai khong khibén ngoai
Pay dénbo ot S i ial =
!. 1 ?y !en 1 ° ngunb v e Moichatlam lanh dugce hoa
vV v vV long Ap lye
cao
B6 bdc hai _ "' ; ;
* Moichatlamlanh ¢ the _ Van thoat mé _ Binh lgc va hut am
10"15 d:u’a vao bf-’l bo? hoi | Thé | ¢ Duocdiéu khiénbing Thé | e Locsachhithoiam
* Khibochoi méi chat long nhiét ké trong tmg véi long trong mdi chat lam lanh
D lam lanh sinh han hap P nhiét 46 mong mudn
Ap luc thu nhigt 46 lam mat
thap lanh thoi vao xe
Van an toan mé khi
1+ 1+ 1 Khong khi lanh thoi vao xe ap suat tang cao
Yvvyy

Hinh 12.3: So dd trinh bay nguyén 1y hoat dong ciia hé théng diéu hoa.
12.3 Céu tao hé thong 1am lanh trén 6to:
12.3.1 May nén:
Sau khi duogc chuyén vé trang thai khi c6 nhiét do va ap sudt théip méi chat dugc nén

bang may nén va chuyén thanh trang thai khi & nhiét d6 va ap suét cao. Sau d6 né duogc

chuyén td1 gian nong.

12.3.1.1 May nén Kiéu dia chéo:

- Cau tao

Céc cdp pit-tong duogc dit trong dia chéo cach nhau mot khoang 72° dbi voi may nén

10 xy-lanh va 120° d6i v6i loai may nén 6 xy-lanh. Khi mot phia pit-tong & hanh trinh

nén, thi phia kia ¢ hanh trinh hat.

Van giam ap e

Li hop tw

Hinh 12.4: C4u tao may nén.
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- Nguyén ly hoat dong
Pit-tdng chuyén dong sang trai, sang phai déng bd véi chiéu quay cua dia chéo, két

hop véi truc tao thanh mot co ciu théng nhat va nén moi chat (ga diéu hoa). Khi pit-téng
chuyén dong vao trong, van hut md do sy chénh 1éch 4p suat va hiit moi chat vao trong
xy-lanh. Nguoc lai, khi pit-tong chuyén dong ra ngoai, van hat dong lai ¢é nén mai chat.
Ap sudt ctia moi chat 1am mé& van xa va day moi chat ra. Van hut va van x4 ciing ngin

khoéng cho moéi chét chay nguoc lai.

#

Vanxa - H” I

Van hut

Hinh 12.5: Nguyén 1y hoat dong ciia may nén.
12.3.1.2 M4y nén loai xoin oc:
- Cdu tgo
M4y nén nay gdm c6 mot duong xoan dc ¢b dinh va mot duong xodn dc quay tron.

Cira
X3 Cira hat

Xoan 6c cb dinh
_Xoéan éc quay

[ Cua
xa

, N\ Van
( xa

Hinh 12.6: C4u tao may nén loai xo0én dc.
- Nguyén ly Hoat dong
Duong xoan oc quay chuyén dong tuan hoan, 3 khoang trong gitta dudng xodn Oc

quay va duong xoan Oc co dinh s€ dich chuyén dé lam cho thé tich cua chung nhé dan.
Khi d6 méi chat dugc hiut vao qua ctra hat bi nén do chuyén dong tuan hoan cua duong
xoan 6¢ va moi lan vong xoan 6¢ quay thuc hién quay 3 vong thi moi chat dugc x4 ra tu

ctra xa. Trong thuc t€ moi chat dugc xa ngay sau moi vong.
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Hinh 12.7: Nguyén 1y hoat dong ctia may nén loai xoén dc.
12.3.1.3 M4y nén khi dang dia lic:
- Cdu tgo
Khi truc quay, chét din huéng quay dia chéo thong qua dia c6 vau dugc ndi truc tiép

v6i truc. Chuyén dong quay ndy cua dia chéo dugc chuyén thanh chuyén dong tinh tién
ctia pit-tdng trong xy-lanh dé thyc hién viéc hat, nén va xa trong moi chat.
Pé thay d6i dung tich cia may nén c6 2 phuong phap: Mot 1a dung van diéu khién

duogc néu ¢ trén va dung loai van di€u khién dién tur.

Khoang dia chéo bia cheo Pitténg
\ Y

e pir'1 __Khoang &p suat thap
blacovau
__Khoang &p suét cao
__Van
~_ Van didu khién
- Ong xép
Truc

Hinh 12.8: C4u tao may nén loai dia lic.
- Nguyén ly hoat dong
Van diéu khién thay dbi 4p suit trong budng dia chéo tuy theo mirc d6 lanh. N6 1am

thay doi goc nghiéng cua dia chéo nho chdt din huéng va truc c6 tac dung nhu 13 khop
ban 18 va hanh trinh pit-tdng dé diéu khién may nén hoat dong mét cach phu hop.

Khi d6 lanh thip, 4p suit trong budng ap suét thap giam xubng. Van mé ra vi ap suit
ctia 6ng xép 16n hon ap suat trong budng ap suat thap. Ap suat ciia budng ap suit cao tac
dung vao budng dia chéo. Két qua 1a ap suét tic dung sang bén phai thip hon ap suit tac

dung sang bén trai. Do vay hanh trinh pit-tbng trd 1én nhé hon do dugce dich sang phai.
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Dia : _ Khoang ap suét cao
chéo —F =
_|[~ Pitténg Dia chéo
]7 chamber Van
‘ Hanh trinh pittong E .
— O S
- ng xép
Khoang ap
suat thap

Hinh 12.9: Hoat dong may nén loai dia lic.
12.3.1.4 Mot so0 loai may nén khac:
- Loai truc khuyu
O may nén khi dang chuyén dong tinh tién qua lai, chuyén dong quay cia truc khuyu
may nén thanh chuyén dong tinh tién qua lai cta pit-tbng.

Loai truc khuyu X o Loai canh gat xuyén
Van xa dung khi stra chira

Van hut dung
khi stra chira

Thaph
truyen

Chan van

P Pittong

Bia lam kin
Van
xa

Tam van

Van hut
«‘\\ ///
* Phdt lam kin truc

Ea Truc khuyu

Hinh 12.10: M4y nén loai truc khuyu va loai gat xuyén.
- Loai canh gat xuyén

M&di canh gat cia may nén khi loai nay dugc dat ddi dién nhau. C6 hai cdp canh gat
nhu vy mdi canh gat dugc dit vudng goc véi canh kia trong ranh cia Rotor. Khi Rotor
quay canh gat s& duoc nang theo chiéu hudng kinh vi cac ddu cia ching trugt trén mit
trong cua xy-lanh.

12.3.1.5 Van giam ap va phét lam kin truc:

Néu gian néong khong dugc tan nhiét binh thuong hoac bi nghet, thi ap suét cta gian
néng va bo loc sé tré nén cao bat binh thudng tao 1én sy nguy hiém cho duong 6ng dan.
Dé ngan khong cho hién tuong nay xay ra, néu 4p suét & phia ap suit cao ting 1én khoang

tir 3,43 MPa (35kgf/cm?®) dén 4,14 MPa (42kgf/cm?), thi van giam ap mé dé giam 4p suét.
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o At
I vht thumg
| € Phét lam kin truc
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Hinh 12.11: Van giam ap va phdt lam kin tryc.

12.3.1.6 Dau may nén:
- Chirc nang

Dau may nén can thiét dé boi tron cac chi tiét chuyén dong cia may nén. Dau mdy
nén boi tron cho may nén bang cach hoa vao mdi chat va tudn hoan trong mach ctia hé
théng diéu hoa. Vi vay can phai str dung dau phu hop.

Dau may nén str dung trong hé théng R-134a khong thé thay thé cho diu may nén
ding trong R-12. Néu dung sai dau boi tron c6 thé 1am cho méy nén bi ket.
- Lwong ddu béi tron mdy nén

Néu khong c6 du lwong dau boi tron trong mach ctia hé thong diéu hoa, thi may nén
khong thé duoc boi tron tdt. Mit khac néu luong dau bdi tron may nén qua nhiéu, thi mot
lugng 16n dau s& phu 1én bé mat trong cta gian lanh va 1am giam hiéu qua qua trinh trao
d6i nhiét va do d6 kha nang 1am lanh cta hé thong bi giam xudng. Vi Iy do ndy can phai
duy tri mot luong dau dung qui dinh trong mach cua hé théng diéu hoa.
- B6 sung dau sau khi thay thé cdc chi tiét

Khi mé mach mai chat thong voi khong khi, moi chat s& bay hoi va duoc xa ra khoi
hé thong. Tuy nhién vi dau may nén khong bay hoi & nhiét ¢ thuong hau hét dau con &
lai trong hé théng. Do d6 khi thay thé mot bd phan chéng han nhu b loc, gian lanh hoac
gian néng thi can phai bd sung mot luong dau twong duong véi luong dau & lai trong bd
phan cii vao bd phan méi.

Chi tiét thay thé | Luwong dau thay thé Dau may nén va kiéu may nén thich
(mm°) hop
Gian néng 40 -R-134a: i
May nén canh xuyén: NDOIL9
Gian lanh 40 Trir loai may nén canh xuyén: NDOILS
-R-12:
B0 loc 10 May nén canh xuyén: ND OIL7
. Trur loai may nén canh xuyén: ND OIL6
Cac ong 10

Bang 12.1: Luong dau bd sung khi thay thé cac bo phan trong hé thong diéu hoa.
12.3.1.7 Ly hgp tir:
- Chirc nang
Ly hop tir duge dong co dan dong bang dai. Ly hop tir 1a mot thiét bi dé ndi dong co

Giao trinh Hé théng dién va dién tir 6t6 Trang 111



Chuwong 12: Hé théng diéu hoa nhiét do

v6i may nén. Ly hop tir ding dé din dong va dirmg may nén khi can thiét.
- Ciiu tgo
Ly hop tir gom c6 mot Sta-to (nam cham dién), pu-li, by phan dinh tam va céac bo

phan khac. B6 phan dinh tdim duoc ldp cing véi truc may nén va sta-to dugc lap & than

trude cua may nén.

Role li hop
tir tAt OFF
Li hop tor Q00
== Khoang \. - Dai dén déng
phia trugc 1 '— r\ C Pl
Stato ___| |
T
T
: I -
| "B phan
in m
| ‘ _P dinh ta
o~ Truc may
nén

Hinh 12.12: Li hgp may nén.

12.3.2 By ngung tu (gian nong):
- Chirc nang

Gian nong (gian ngung) lam mat moi chat & thé khi c6 ap suat va nhiét do cao bi nén
bdi may nén va chuyén né thanh moi chat ¢ trang thai nhiét do va ap suét thap (phan 16n
moi chit & trang thai 10ng va c6 1an mot s & trang thai khi).
- Cdu tao

Gian nong gdm co6 cac dudong ong va canh tan nhiét, ndé duoc lap dat & mat trudc cua
két nudc lam mat.
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Hinh 12.13: Gian nong.
- Nguyén ly hoat dong
Moi chat dang khi & nhiét d0 va 4p suat cao dugc dua tr may nén qua 3 duong ong

cua gian nong dé dugc lam mat.

12.3.3 Binh loc va hiit 4m:
- B loc hiit am

B6 loc 12 mot thiét bj dé chira moi chat duoc hoa long tam thoi boi gian nong va
cung cap mot luong méi chit theo yéu cau t6i gian lanh. Bo loc ¢6 chat hut am va luéi
loc dung dé loai trir céac tap chit hodc hoi &m trong chu trinh lam lanh. Néu ¢6 hoi 4am
trong chu trinh lam lanh, thi cac chi tiét s& bi mai mon hodc déng bang & van gidn nd dan
dén bi nghet.
- Kinh quan séat
Churc nang:

Kinh quan sat 13 16 dé kiém tra dé quan sat moi chat tuan hoan trong chu trinh 1am
lanh ciing nhu dé kiém tra lvong moi chét.
Cdu tao:

C6 hai loai kinh kiém tra: Mot loai duoc lép & dau ra cua binh chira va loai kia dugc
lap & gitta binh chtra va van gian ng.

“>Lwdi loc

¥

Chét hut &m |~ [|425

Mai chét dang khi

- Galéng

Hinh 12.14: CAu tao b loc.

—— Kinhquansdt | Khéng di
s

Déng bot
khi lién tuc

Cé it bot khi

Qua nhiéu g

Khéng ¢6
bot khi

Hinh 12.15: Quan st lwong moi chat.
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Nhitng chii y khi kiém tra:

Nhin chung khi nhin thdy nhiéu bot khi qua kinh quan sat nghia 14 lwong méi chit
khong du va khi khong nhin thay cac bot khi thi lugng méi chat thira.

12.3.4 Cong tic ap suit kép:
- Chirc ning

Cong tic ap suat duoc lip & phia ap suit cao ctia chu trinh 1am lanh. Khi cong tic
phat hién 4p suat khong binh thuong trong chu trinh lam lanh né s& dimg may nén dé
ngan khong gay ra hong hoc do sy gian nd do dé bao v¢ dugc cac bd phan trong chu trinh

lam lanh.

k.~ Cong téc 4p suét trung binh

| Céng téc ap suét
| cao va thap

.....

‘ Ap sudt mai chét (ga diéu hoa)

Hinh 12.16: Cong tic ap suat kép.

- Phdt hién dp sudt thdp khéng binh thuwong

Cho may nén lam viéc khi méi chét trong chu trinh 1am lanh thiéu hoac khi khong ¢
mai chét trong chu trinh lam lanh do 10 ri hodc do nguyén nhan khéac s& lam cho viéc boi
tron kém c6 thé gy ra su ket may nén. Khi 4p suit moi chat thap hon binh thudng (nho
hon 0,2 MPa (Zkgf/cmz)), thi cong tic 4p sut phai ngat dé ngat ly hop ti.
- Phdt hién dp sudt cao khong binh thwong

Ap suit méi chat trong chu trinh 1am lanh c6 thé cao khong binh thuong khi gian
noéng khong duge 1am mat du hodc khi lwong méi chit dugce nap qua nhiéu. Pidu nay cé
thé 1am hong cac cum chi tiét ciia chu trinh lam lanh. Khi 4p suat méi chat cao khong
binh thudng (cao hon 3,1 MPa (31,7kgf/cm?)), thi cong tic ap suét phai tit dé ngit ly hop

tur.
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Vi tri l1ap clia cong tac ap suat

Van giérjl>n% i
Binh chira ﬁ

Gian néng

v

Hinh 12.17: Vi tri lap coéng tic ap suét.

1
23
1]
L o—o—0"0
Céng tac ap suat e T
ECUA/IC I

Hinh 12.18: Hoat dong cta cong tic ap suat.
12.3.5 B§ diéu nhiét:

B6 lam mat
(Van gian n&, gian lanh)
;
[ B0 loc sach khi

| ~
! \

“._ . Quatgié

* Binh chira/séy kho
(Kinh quan sat)

_‘/"; T Gian nong
May nén
Hinh 12.19: Céc bd phéan ciia hé thong lam mat.

Cong tic nhiét do

May nén khi loai canh gat xuyén c6 mot cong tac nhiét d6 dat & dinh ciia may nén dé
phat hién nhiét d0 cua moi chat. Néu nhiét 36 mdi chét cao qué muc, thanh ludng kim &
cong tic s& bién dang va day thanh day 1én phia trén dé ngit tiép diém cia cong tic. Két
cua la dong dién khong di qua ly hop tir va lam cho may nén dung lai. Do dé ngan chan
dugc may nén bi ket.

Giao trinh Hé théng dién va dién tir 6t6 Trang 115



Chuwong 12: Hé théng diéu hoa nhiét do

Cong tac nhiét

Tiép dién

co dinh -l ) Nhiét dé

cao
+B

> Nhiét do
Thanh lutng kim

May nén

Hinh 12.20: Céng tac nhiét do.

12.3.6: Van gian né:

Van gidn nd phun mdi chit ¢ dang 16ng c6 nhiét do va ap suét cao qua binh chira tir
mot 16 nho lam cho moi chat gian no dot ngot va bién n6 thanh moi chat & dang suong co
nhiét d6 va ap suat thap.

Tuy theo d6 lanh, van gian ng diéu chinh lugng moi chat cung cap cho gian lanh.

12.3.6.1 Dang hop:
- Ciu tao:

Mot van truc tiép phat hién nhiét d§ cua moi chét (do lanh) xung quanh diu ra cta
gian lanh bang mot thanh cam nhan nhiét va truyén toi khi & bén trong mang ngan. Sy
thay d6i ap suat khi 1a do sy thay doi nhiét 46 can bang giita 4p sudt dau ra ctia dong lanh
va ap luc 10 xo day van kim dé diéu chinh lugng méi chat.

Nhiét 46 xung quanh cira ra ctia gian lanh thay d6i theo dau ra cua gian lanh.

Van kim
Mang

Thanh cam nhan nhiét
Hinh 12.21: Cau tao van gian nd dang hdp.
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- Hoat dong:

Khi d6 lanh nho nhi¢t d§ xung quanh dau ra cua gian lanh giam Xuéng va do do nhiét
d6 duoc truyén tir thanh cam nhan nhiét t6i moi chat & bén trong mang ngin ciing giam
xubng lam cho khi co lai. Két qua 1 van kim bi ddy béi ap luc méi chat ¢ cira ra cia gian
lanh va 4p lyc ctia 10 xo nén chuyén dong sang phai. Van dong bét lai 1am giam dong moi
chét va lam giam kha ning 1am lanh.

Khi d¢ lanh 16n, nhi¢t do xung quanh ctra ra cua dong lanh tang 1€n va khi gian nd.
Két qua 14 van kim dich chuyén sang trai day vao 10 xo. P6 mo cia van ting 1én 1am ting
lwong moi chét tuan hoan trong hé thong va lam cho kha niang 1am lanh ting 1én.

tir Binh chira
(Ap suat cao)

Hinh 12.22: Hoat dong van gidn nd dang hop.
12.3.6.2 Loai ¢6 6ng cam nhan nhiét:
- Cdu tgo
Bd phan cdm nhén nhiét d§ cua van gidn n¢ dugc dat & bén ngoai cla clra ra gian

lanh. O dinh cua mang dan téi 6ng cam nhan nhiét, c6 chira méi chat va ap suét ciia moi
chét thay ddi tuy theo nhiét d6 bén ngoai ctia gian lanh. Ap suat moi chit & bén ngoai cua
gian lanh tac dong vao day mang. Sy cin bang giita lyc ddy mang 1én (4p suit moi chat &
bén ngoai cua gian lanh + 10 x0) va ap suit moi chit cia dng cam nhan nhiét 1am dich
chuyén van kim do d6 diéu chinh dugc dong moi chat.

¢

Budng can bang

Ong cam
nhan nhiét

'

Hinh 12.23: Cau tao van gidn nd loai ¢6 dng cam nhan nhiét.
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- Chirc nang va nguyén ly hoat dong
Hoat dong twong ty nhu van gian né dang hop.

Ong mao déan

Pudng can bang

Gian lanh )
Hinh 12.24: Hoat dong van gian nd loai c6 ong cam nhan nhiét.
12.3.7 B§ boc hoi (gian lanh):
- Chirc ndng Thing.chira
Gian lanh 1am bay hoi méi chit ¢ dang

swong sau khi qua van gidn no. Moi chat
trong gian lanh c6 nhi¢t do va ap suét thép,
nd lam lanh khong khi ¢ xung quanh gian
lanh.

- Cdu tao

" Canh 1am lanh
Ong

Gian lanh gém c6 mdt thung chira, cac
duong 6ng va canh lam lanh. Cac dudng 6ng Hinh 12.25: Gian lanh.
xuyén qua céac canh lam lanh va hinh thanh c4c ranh nho dé truyén nhiét dugc tot.
- Nguyén ly hoat dong

Mot mo-to quat thoi khong khi vao gian lanh. M6i chat 1iy nhiét tir khong khi dé bay

hoi va néng 1én rdi chuyén thanh khi. Khong khi qua gian lanh bi 1am lanh, hoi 4m trong
khong khi dong lai va dinh vao cac canh cta gian lanh. Hoi am tao thanh cac giot nudc
nho xubng va dugc chia & trong khay s& dugc xa ra khoi xe thong qua dng xa.
Diéu khién nhigt dé gian lanh

- Chirc nang
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Role

Nhiét dién trd % “\| li hop
‘- ot j
S |

ECUA/C : %

~—— oy e

Gian lanh

Il

Hinh 12.26: biéu khien nhiét d9 gian lanh. 9 ‘
Dé ngan chdn khong cho gian lanh bi phu bang, can thiét phai diéu khién nhiét dg bé

mat cua gian lanh thong qua diéu khién su hoat dong cia may nén. Nhiét do bé mat cua
gian lanh duoc xac dinh nho dién tré nhiét va khi nhiét d6 nay thip hon mot muirc d6 nhat
dinh, thi ly hop tir bi ngit d& ngin khong cho nhiét do gian lanh thip hon 0°C. Hé théng

diéu hoa c6 bo diéu chinh ap suat gian lanh khong can thiét diéu khién nay.

Cau hoi on tap:

1. V& so do khéi va trinh bay nguyén 1y 1am viéc ctia hé théng diéu hoa 6t6?
2. Trinh bay cong dung, chirc ndng cua may nén, cong tac ap suat kép, gian nong,
gian lanh trén h¢ thong di€u hoa?

Giao trinh Hé théng dién va dién tir 6t6 Trang 119



9.

TAI LIEU THAM KHAO

TS P4 Vin Diing. Giéo trinh Hé théng dién déng co. Pai Hoc Su Pham K§ Thuat TP
HCM, 2006.

TS P4 Van Diing. Giéo trinh hé thong dién théin xe va diéu khién ty dong trén 6td. Pai
Hoc Su Pham K§ Thuat TP HCM, 2006.

Nguyén Tan Loc, Gido trinh thuc tdp déng co xdang 2. Pai Hoc Su Pham Ky Thuat TP
HCM, 2007.

Lé Thanh Phuc. Giéo trinh thuc tdp dién 6td 1. Pai Hoc Su Pham K¥ Thuat TP HCM,
2008.

Lé Thanh Phuc. Giao trinh thuc tdp dién 6t0 2. Pai Hoc Su Pham K Thuat TP HCM,
2008.

ThS Nguyén Vin Thinh. Thuc tdp trang bi dién 6t6 1. Pai Hoc Su Pham Ky Thuat TP
HCM, 2004.

ThS Nguyén Vin Thinh. Thuc tdp trang bi dién 6t6 2. Pai Hoc Su Pham Ky Thuat TP
HCM, 2004.

ThS Nguyén Van Thinh. Giéo trinh Trang bj dién 6t6. Pai Hoc Su Pham K§ Thuat TP
HCM, 2006.

BOSCH Germany, Automotive Handbook, 2000.

10. Toyota service trainning.



