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» Bai giang
« Pdng co dot trong, Pham Minh Tuan
(Chwong 5 - Hé thong nhién liéu)
« Nguyén ly déng co dot trong, Nguyén Tat Tién

(Chwong 9 - Cung cap nhién liéu trong ddng co xang:
Chuwong 10 - Cung cap nhién liéu va hinh thanh hoa khi
trong déng co diesel)
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Binh thu hoi Pdng hd bao
nhién liéu murc nhién liéu

Van diéu ap

6f$

/'ﬂ
N\ 7"’

{
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Tong quan ve hé thong nhién lieu CoOO

Q Capnhién lieu dé tao hdn hop phu hop véi cac ché do lam viéc
cua dbéng co.

L

Hé sb du lwong khéng khi A 1a théng s6 quan trong.

L

Mbi loai hén hop chi c6 thé chay trong mot ving co hé sb A
thich hop goi la giol han chay.

u‘f ] "
Ny,

y
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Gioi han chay cua dong co 000

-E)'@'nI 'g'c'o”x'- an 'g'-

Hén hop khi hinh thanh bén
ngoai xilanh - déng nhat

Bieu chinh tai trong bang phwong
phap diéu chinh lwvong hén hop

(n.liéu & k.khi) cung cap.

bong co diesel
Hon hgp khi hinh thanh bén trong
xilanh = khéng dong nhat

Biéu chinh tai trong bang phwong
phap diéu chinh chat (Ilwong nhién
lieu cung cap)

Iﬂ}»
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5.1_Hé thong nhién liéu déng co xang 000
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5 1 1 Yéu cau va phan loai ooo

Cung cap hon hop véi A phi hop
vei tirng ché dé lam viéc.

YEU CAU
POl VO
HTNL

DONG CO Phan nhién liéu con lai dwoc xé toi.
XANG

HE THONG NHIEN LIEU DUNG CARBURATOR

HE THONG NHIEN LIEU PHUN XANG
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~5.1.2 HTNL duing carburator mluis
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Khong khi m Loc gio

1. Thung xang, 2. Loc, 3. Bom
4. Buong phao, 5. Gic lo,
6. Hong khuéch tan, 7. Bwédm ga Budm g|o

d Giclo tiét lwu dinh lwong
lwu lwgng xang hut ra

ding nhu thiét ké. Hoa khi
Q Lwong hén hop dwoc diéu Hong khuéch tan
chinh nh& bwém ga. Budm ga |
Q V,.=5+6 m/s; Vi«=25+30 m/s. g { Buong phao

é Faculty of Vehicle and Energy Engineering
Phenikaa University



5.1.2.2 Déc tinh Iy twéng cta bd CHKOC

A Tbc dé khéng déi = d6 chan
khéng tai hong (Apy,) chi phu
thuéc vao d6 mé budm ga va tai.

d Yéu cau cung cap hén hop phu
hop v&i cac ché dé lam viéc.

% do mé bwém ga

O Khong thai > tai nhd (a-b): khi sot Ién, nhiét do thap > didu kién tao hén
hop kém = hdn hop phai rat dam (L=0,4-0,8).

 Tainhd = tailon (b-c): bwédm ga mé to dan, diéu kién tao hén hop tot
l&n = hon hop nhat dan (0.=1,07+1,15) = hiéu suat cao nhat (g,.i,).

O Tailon = toan tai (c-d): bwdm ga m& hoan toan, can céng suat cao nhat
(Po.max) = hON hop dam, (A=0,75+0,9).

—
-~
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bac tinh cua bo CHK don gian

‘ ‘ ‘ Gux = Hnfav 20PnPri

Gn.‘ - “dfd \'ﬁZ(Aph o )"n.'Ah.)Pn.'

l
| A
PR Pn
\ Apn — YniAh

Aph

> f,, fy: thiét dién thong qua cda hong khuéch tan va giclo nhién liéu.
> un, lg: hé s6 bop dong cda hong khuéch tan va giclo nhién liéu.
> Ah: khodng céach tir mat thoang buéng phao dén miéng voi phun.
> k:hangsoty lé.
0 BO CHK don gian cho hdn hop dam dan khi tang Ap, > khéng thod man
dac tinh ly twdng cua bo CHK.
O B6 sung cac hé théng véi cac chire nang khac nhau cung cap hén hop voi
A phu hop cac ché doé lam viéc cua dong co'.
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Giam dbé chan khéng
sau giclo chinh

Cé giclo bd sung

Piéu chinh d6 chan
khdong & hong

Thay doi tiét dién
giclo + khéng tai

1l B EeARRER M bt
Lam dam co khi

Lam dam chan khéng

HT tang

- Co cau han cheé
rpm

|

HT dong
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(i)

Giclo nhién ligu| s_

Q Ban dau: Ap,, con nhé = xang chwa dwoc hut ra, mie xang tang dan.
d Boan ab: Apy, = v, Ah = xang dwoc hat ra: nhw béd CHK don gian.

Q Piém b: y = H 2 k.khi qua giclo 2 vao 6ng 3 ra voi phun = hén hop
dam dot ngot.

Q Tw diém c: : Ap,, tiép tuc tdng nhwng hén hop nhat dan.

,(,3 Az, ”e,
R
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HEEEE

O Ap,, con nhd: xdng chwa dwoc hit ra nhwng mdre & voi phun tang dan.

d Apy = yyAh: xang dwoc phun ra & HT lam viéc nhw CHK don gidn = hon
hop dam dan & y tang dan.

d y = H tré di: Ap, tiép tuc tdng nhwng nhién liéu qua giclo’ 1 (phu thudc H)
khéng déi = hén hop nhat dan.

4 Lwa chon twong quan thong sb cla 2 giclo dé dap (rng dac tinh Iy twéng
ciia CHK (h6én hop nhat dan tir khi'y =H).

,g\eamEe,
SN
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d Bwdm ga m& du lén > dd chan khdng & hong khuéch tan mé

cac 1a 16 xo/van > thém khéng khi > hén hop nhat dan.
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(iv)—HT chinh thay ddi tiét dién giclo' + HT khongtai

¢ vung tai Ién
d B6 m& bwdm ga tang - kim 6
di lén > hon hop sé dam Ién.

d D6 chan khong sau buwdm ga
gidm dan > hén hop qua HT
khong tai nhat = hon hop di
vao xilanh nhat dan.

3 Lwa chon twong quan thédng sb cua cac giclo = hén hop ti hai hé
thong nhat dan.

é Faculty of Vehicle and Energy Engineering
Phenikaa University



(v) —Hé thong khong tai oooQ

O O ché d6 khong tai: bwém ga déng kin >
dd chan khéng nhé - kha nang hut xang
& hoa tron kém.

d Do chan khong sau bwdém ga I6n > hut
xang ra hong khuéch tan va tao héon hop
cho dong co chay khéng tai.

O Xang hut qua giclo 6 + khong khi qua
giclo 5 = hén hgp (nhi twong) trong 6ng
4 - vao hong qua 16 1.

@ Khi chuyén tr ché dd khong tai sang co tai; bwuém ga mé to dan > d6
chan khdéng sau buwdm ga gidm = hon hop qua HT khdng tai giam.

0 Do HT chinh Chua lam viéc (d6 chan khérng tai hong con nho) - déng
co co thé bi chét may = dung 16 chuyén tiép 2 bd sung thém khéng khi.
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(v) rHé thong khﬁng'“'t'éi”"”;”;””"'"'"""
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a

d

O ché_d6 tai nhé va trung binh: buém ga 5
m& chwa Ién = chi cé HT chinh lam viéc.

Buwdm ga moé du lén > kim 3 dwoc nang Ién
- tang tiét dién lwu théng qua giclo 1 = bd
sung thém nhién lieu cho HT chinh.

Thoi didm bat dAu lam dam chi phu thudc
vao dé6 m& buwdm ga ma khéng phu thudc
vao tbc dé ddng co = anh hwéng dén dac
tinh tai.

HT lam dam chi lam viéc t& 80% d6 mo
buwdm ga: & toc do cao (1) 1a hop ly; con &
toc dod thap (2) cong suat tang rat it > nén
lam dam s&m hon (50%).

60 80 100

—
-~
* *
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(vi)
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........................

déng nho > ch| co HT chlnh cung cap hén
hop nhat dan.

d Budm ga mo lon: d6 chan khéng sau bwém
ga gidm > 10 xo 7 day piston 6 di xuéng >
van 4 di [én 2 giclo lam dam 2 bd sung
thém nhién lieéu cho HT chinh.

L Do chan khéng sau buwédém ga phu thudc vao
dd mé va sb vong quay n > thdi diém bat
dau lam dam phu thudéc vao d6 mé bwom
ga va s vong quay n.

O Khin thdp & buém ga mé Ién > dd chan khdng sau buwém ga nhd = piston 6 di
xubng = giclo’ 1am dam 2 bd sung nhién liéu cho HT chinh.

R

d Do 6n dinh cia hé théng kém.
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(vii) ~Hé thong lam dam - dan déong chan khéng [ [

Trong lugng toan tai A . & { ; ;
(Vien bi) | Ong lam dam Ong phun chinh

_~Buém gid
Ranh lén

Giclo khong khi véi
ong nhil tuong

Giclo lam dam

Van lam dam Giclo xang chinh

~Buém ga

Faculty of Vehicle and Energy Engineering
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(vm) Hé thong khO’I dong mimfm

Khi kh&i ddng, n thap (50-100 v/ph) >
toc do dong khi qua hong nhé > nhién
liéu phun vao it va chat lwgng phun kém.

Pong co dang trang thai lanh - xang
kno bay hoi va tao mang trén dwong nap
> hdén hop rat lodng = khoé khéi dong.

Khi kh&i ddng: buwdm gidé 5 déng = dd chan khdng tai hong va
sau bwdm ga I&n = ca HT chinh & HT khéng tai déu lam viéc >
hon hop dam.

Khi déng co hoat dong: bwdm giéo 5 mé & trwdc dé van 4 mo -
bd sung khéng khi = tranh hén hop qua dam.
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W rrrrr———— Y

g (ix) He thong tang toc Oooo

.............

dot ngdt bwom ga =2 lwgng khong khi tang

nhanh nhwng lvong nhién lieu khong tang R E LN v it

kip & hon hop nhat di dét ngdét > co thé <M\, =

chét may.

Buwédm ga m& dot ngdét > don 2 va 16 xo 6 day piston 4 di xudng > ap suat dudi
piston 4 tang lén dét ngdt > déng van 3 = nhién liéu nang van 8 1én = bd sung
cudng blrc lwong nhién liéu cho qua trinh tang toc.

Khi tang tai tir tlr: bwdm ga m& cham > nhién liéu lot qua van bi 3 tré lai budng
phao = khdéng c6 qua trinh bom tang toc.

Khi dong buwédm ga: piston 4 di Ién = nhién li€u qua van bi 3 nap vao khéng gian

bén duwdi piston 4.

é Faculty of Vehicle and Energy Engineering
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—1(ix) Hé thong tang toc 000

SN 7572
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L6 khoan d¢ gio

vao (Lo hing gid)

Budm gio

Giclo khong khi voi =T | j Ong phun
] ~ bom ting téc

ong nhii tuong

Giclo lam dam

Pha

Thiét bi tang toc
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Khi src can bén ngoai giam/mat dot ngot
(gay truc truyén céng suat hodc chan vit cla
tau thuy nhé khéi mat nwéce...) 2 khéng dong
kKip bwdm ga - déng co chay khong tai voi
toc dd vong quay Ién = tdng mai moén va co

thé Iam hw héng céac chi tiét chuyén déng >

can co cau tw dong gidm toc dé vong quay.

Khi n tang vwot gia tri da dinh trong luc bwdm ga mé to: dong khéng khi
vao dong co voi n cao =2 dong nang lon = ép |én mat vat trén bwém

ga 2 thang strc cang 16 xo 1 > dong bét bwdm ga > n gidm.
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..................................................

O Tai noi cé dd cao I&n so v&i mue nwédc bién: mat do khéng khi giam -
lwong khéng khi thue té gidm > hén hop dam lén.

O Lwong khéng khi nap gidm = gidm céng suat dong co' & tang phat thai
doéc hai © can co cau hiéu chinh theo dé cao.

Q O cao d6 Ion: ap suét khi troi giam
- ba-r6-mét gidn n& day kim vé bén
trai > dong bot giclo 2 > giam
lwe'ng nhién liéu twong wng voi do

giam lvong khéng khi nap.
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9.1.2.4 Bo CHK diéu khién dién tip
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5.1.3 HTNL phun xang 000

Electronic Fuel Injection and Throttle Control

] High-pressure pump

Y

B . |
TR B \\.‘\\&: *

»
Electronic throttle control &4

- A ?_ (umr— "
-‘g' Fuel N s/ Lambda ,2 %
1 distributor = sensor ¢ ‘

Injoctor

NOx catalytic
converter

'
-
b ]

Lambda sonsor
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HT phun xang
trwce tiep
(Gasoline Direct

Injection - GDI)
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Phun xang don diém
(Single-point)

Phun xang lién tuc

{

Phun xang gian doan )
\
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Multi-Point
Fuel Injection

Intake
valve

™

Intake
manifold

Intake
port

Single Point Fuel Infection (TBI)
| Foal

2

3 Theettlo Velee

4 Imoke Mosilckd

5 Ingow

6 Engihe
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K- Jetronic: phun xang da diém, lién tuc va diéu khién co khi
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AN

Mono - Jetronic: phun xang don diém
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Voi phun trong he thong phun xang OO

..... Piezo injector for the gasoline direct injection
: from Bosch

S \’\'ﬁ\\\\\\\“\\.

Connector
assembly

Actuator
assembly

Amplification _
urit

Nozzle
unit
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5.1.3.4 So sanh HT phun xang & bo CHK

S

HTNL dungb

> Dan gian, gia thanh thap
» Lam viéc chac chan

HIINLE phun xang

Hé sb nap cao hon (khdng that nhu hong khuyéch tan & khéng phai sdy ndng

dudng ong nap).

Hé so du lugng khong khi & gilra cac xilanh dong déu (multi-point).
C6 thé téng ty sb nén.

Khong can hé thong tang toc riéng ré.

Pong ca co tinh tich Uhg cao trong cac diéu kién st dung khac nhau.
Giam dudc thanh phan phat thai doc hai ra moi trvdng.

Faculty of Vehicle and Energy Engineering
Phenikaa University

8D



5.2_He thong nhién liéu déng co diesel D00
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—19.2.1 Yeu cau va phan loai 000

Tu dong cung cap lucgng nhién liéu phu
hdp vai ché do tai va toc do dong co.

Nhién liéu phai dudc xé nho, phan bo deu

‘ trong thé tich xilanh.
« HTNL diesel dung
bom cao ap
@ * HTNL diesel dung
ong tich ap

é Faculty of Vehicle and Energy Engineering
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__ Pumpen-
~ zylinder

___ Pumpen-
kolben
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zylinder
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HINL diesel thwong - So do hé thong o OC

1: thung nhién liéu, 2: loc, 3: bém
chuyén nhién liéu, 4: bom cao ap,
5: dudng Ong cao ap, 6: voi phun,
7: dudng dau hoi, 8: van hoi dau,
9: vit xa khi khong khi.

g Faculty of Vehicle and Energy Engineering
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******* 5 2 21::::iB'o"m"cao ap OO0

BOM
CAO AP

Bom phan phoi
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Bom Bosch
(boom day)
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HYEEE
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< Nguyén ly lam viéc cua bom.
< Dieéu chinh lugng nhién li€u cung cap.

% Diéu chinh thai diém cung cap.

< Diéu chinh su dong déu cua bam.
< BO doi siéu chinh xac (khe hé 0,002
+0,008 mm), d6 6van 0,0005 mm.
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(i) Bom cao ap kiéu Bosch
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NN

1: truc dan ddng bom, 2: con I&n, 3: dia cam, 4: 16 xo, 5: piston 6: qué ga, 7: cUa
thoat, 8: nhanh phan phoi, 9: van moét chiéu, 10: dudng cao ap dén cac voi |ghun
11: dudng nhién liéu hoi, 12: clra nap, 13: xy lanh, 14: can diéu khién, 15: 16 thoat
két thuic phun, 16: dudng nhién liéu t&r bom chuyén vao bam cao ap.

—
-~
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(iff) Voi phun Eimim

\Voi phun kim Voi phun chot

1: d& kim phun, 2: kim phun, 3: dai &c, 4: thanh day, 5: than voi phun, 6: 10 xo, 7:
6ng 16ng, 8: ch6t dg 10 xo, 9: vit diéu chinh, 10: nap che, 11: dém, 12: 6ng hdi dau
lot, 13: dau lap vdi ong cao ap, 14: khoang nhién liéu, 15: 16 phun, 16: chot kim phun.
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.(iv_) Bom cao ap - Voi phun (P-T) 0©OC

1: dé€ kim phun, 2: 6ng kep, 3: than voi phun (xy Ianh), 4: kim phun (piston),
5: 16 tiét luu, 6: khoang nhién liéu, 7: 16 phun 8 va 9: du’dng dau lam mat kim phun,
a) qua trinh nap nhién liéu vao khoang 6, b) qua trinh phun.
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Cam bién ap suat Binh tich &ap
Pu3ng hoi

Cac cam bién

VoI phun

L

Vandiduchinhapsust ~ S@ d0 va nguyén ly lam viéc
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High-pressure
pump

Pressure-control
valve
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5.2:3 HTNL

i
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Tirbom
chuyén

1. Truc léch tam
2. Vong dém

3. Piston

4. Xilanh

5. Van xa

6. Nhién liéu vao
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HTNL common rail - Voi phun 000

1. Kim phun

2. Piston

3. Ti€t luu

4. Van diéu khién

5. Cua vé dudng hoi
6. Thanh day

7. Pau noi dién

8. Nam cham dién
9. Clra vao tir 6ng cao ap
10. Lo xo kim phun

11. Khoang cao ap

12. L6 phun

Voi phun dién tu

é Faculty of Vehicle and Energy Engineering
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Hon hop thé tich

Hon hop thé tich -
mang

Hon hop mang
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Buong chay thong nhat
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Buong chay thong nhat

///// /ﬂﬂl/

& NONZ
//;
> /y/

)//// ///

/A

\/,,

/%ﬂ//

\I

/4.04

HAn hop thé tich - mang
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5.4 Co cau dieu toc mimlm

{_\‘__‘ AOCRADLODDL

&

qua vang

g
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5.4:1 Tinh can thiet phai lap dieu toc cho d.co diesel

O Dong co kéo may cong tac > ché
do lam viéc 6n dinh cda déng co 1a
diém cat nhau.

O Ché do Iam viéc cang 6n dinh khi
toc do vong quay tdng > mé men
dong co giam nhanh va mé men
can cua may cong tac tang nhanh
- hai dwdng dac tinh cat nhau véi
dd doc cang lon.

L)

> Néu ché do lam viéc ctia dong co véi may coéng tac khéng 6n dinh >
dong co phai dwoc trang bi co cau tw ddng diéu chinh (co cau diéu
tdc) dé gitr cho tbc dd vong quay cla hé thdng 6n dinh.

L)

é Faculty of Vehicle and Energy Engineering
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Trong dong co xang: dé diéu chinh tai trong ctia ddng co > trén dwdng
nap bd tri buwdm tiét lwu/buwdm ga. Khi tdc dd déng co tdng > tdn that
khi ddng qua bwdm tiét lwu tang rat nhanh (~n2) > mo men sau khi dat
cwc dai sé giam nhanh & cang giam nhanh khi dong nhé bot bwdém ga
(dwdng 2,3) > ché do lam viéc cia déng co v&i may cdng tac rat 6n
dinh = khdéng phai trang bi co cau diéu toc.
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5.4.1 Tinh can thiét phai lap diéu toc cho d.co diesel

O DPongee’diesel; viéc diéu chinh tai
trong dwoc thue hién do thay doi
lwong nhién liéu cap cho chu trinh,
trong khi lwgng khéng khi nap hau
nhw khéng doi.

O Lwong nhién liéu cap cho chu trinh
theo dac tinh bom cao ap tang
theo toc dd vong quay.

-

Pac tinh cta ddng co rat thodi & hinh dang céac dac tinh & cac vi tri khac
nhau clia co’ cau diéu chinh cung cap nhién liéu thoai twong tw nhau
(dwdng 1,2,3) = khi dung dong co diesel doi v&i hau hét cac may cong tac
déu phai 1ap diéu toc dé bao ddm ddng co’ lam viéc 6n dinh.
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5.4.2 Cau tao bo dieu toc OO0

Co cau diéeu toc kiéu Watt

1: Truc diéu toc, 2: Qua vang, 3: Lo xo, 4: Khép truot,
9. Thanh ndi, 6: Thanh rang bom cao ap
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5.4.2 Cau tao bd diéu toc 000

T
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a)

biéu toc mot ché do

C)

L Pidu tdc hai ché& do
/_2\
Q
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