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NGHIEN CUU CAU TRUC CUA HE THONG
PIEU KHIEN PHUN XANG VA PE XUAT
CAC GIAI PHAP HIEU CHINH TI LE HOA KHI

ABSTRACT

Tran Thanh Thwéng

This paper introduces methods to correct air-fuel ratio of gasoline injected engine based
on the operation of electronic fuel injection control system and structural analysis of

electronic control unit.

1. COSO LY THUYET VE HE THONG
DPIEU KHIEN PHUN XANG DIEN TU

bé xac dinh luong nhién liéu can phun,
ta can phai biét luu lugng khong khi di vao
dong co:
A

m

- Ty so khongkhi | nhienlieu canthiet
Trong do:

F_:luong nhién li¢u;

A _:luu lugng khong khi, A=A . A

A, : luu lugng khi nap tinh bang thé tich
A ;- khoi luong riéng cua khong khi.

Luu luong thé tich khong khi di vao dong
co ¢o thé dugc xac dinh theo biéu thic:

RPMXQ v

RPM 6 0 2

Trong do:

RPM: téc dd dong co; D: khoang chay
piston; V_: the€ tich hi¢u dung.

Néu dong co co hé théng luu hoi khi
thai (exhaust gas recirculation - EGR), luu
luong thé tich khi luan hoi phai duoc trir
khoi luu luong thé tich tinh toan:

Av - ARPM -A

Thong thuong lugng nhién lidu thyuc té
G,, tai ché do van hanh binh thuong duoc
tinh thong qua cong thuec:

G, =G,k k,k,

feb™ 1
Trong do:

G,,: luong nhién li€u co ban phu thudc
s0 vong quay n va lugng khi nap G,; k, k
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k, 1an lugt 14 hé s6 phu thude nhiét do dong
co, nhi¢t d6 nap khi, vi tri mé budm ga.

1. Tinh toan d¢ rong xung phun co ban

b¢ rong xung phun co ban duoc xac
dinh tr luu lwong nhién ligu F can thiét va
dugc diéu chinh theo cac hé so diéu chinh
tuy thude vao céac diéu kién van hanh cua
dong co. Dé tao dugc sb liéu vé lugng nhién
lidu co ban, thong thuong cac hing 6t6 xuat
phat tir tinh toan 1y thuyét. Sau khi xem xét
cac yéu t6 anh huong va s liéu nay s& dugc
t61 vu hoa nho thuc nghiém. Gia tri lugng
nhién li¢u co ban phu thudoc vao lugng khi
nap vao va tdc do cua dong co:

Taco: G, =1(n,G)

Trude tién ta xét dén quan hé giita G,
vaG .

Hé s6 du luong khong khi duoc tinh
theo cong thirc sau: G,

GnlLO

G,, G, Luu lugng khong khi di qua
buém ga va lugng nhién li€u dugc phun
trén duong 6ng nap cho mét chu trinh
(kg/chu trinh).

L,: Luong khong khi ly thuyét ding
dé dot chdy hoan toan 1 kg nhién liéu
(kg khong khi/kg nhién li¢u ); L = 14.7 d6i
v6i dong co xang.

Gia tri G, mét chu trinh dugc tinh theo
cong thuc:

Vk nvpk
0,1R

G, = (kg/chu trinh)

~
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V6i V. thé t1ch cong tac cua 1 xi lanh
(m’), R: Hang s6 chat khi cta khong khi,
T,: Nhlet do m01 truong (T, =297°K), P
Ap suat duong dng nap (Pa) n : Hi¢u suat
nap ctia dong co 1 ham ciia toc do dong co,
dd md budm ga, nhiét 40 dong co. Ngoai
ra n6 con phu thudc vao két cAu, chiéu dai
dudng dng nap.

2. Hé s6 1am dam trong qua trinh siy
nong dong co

Qua trinh sdy néng dong co bat dau sau
khi khoi dong. Trong subt qué trinh siy
noéng dong co can thém mot lugng nhién
liéu dé bu vao phan nhién liéu dong trén
thanh vach xy lanh vi xylanh van con lanh.
Luong nhién liéu thém vao dugc lay tur
luong phun co ban va nhan véi hé s6 goi 1a
hé s6 lam dam. Hé s6 nay s& giam dan khi
nhiét d6 dong co ting va bang 1 khi nhiét
do dong co dat dén nhiét do lam viéc.

3. H¢ s6 1am dam theo nhiét d khi nap

Khi nhiét do khi nap thap, khéi luong
riéng cta khi nap sé& ting. Néu khong phun
thém nhién liéu s& lam cho hén hop ng-
héo vi khi A > 1 cong sudt dong co giam.
Vi thé, luong phun thuc té can phai duogc
hi€u chinh theo nhiét d khi nap. Viéc hi¢u
chinh ciing gidng nhu ddi v6i hiéu chinh
theo nhiét do dong co véi hé sd k..

4. Hé s6 1am dam phu thudc d6 mé buém ga

Pbi voi dong co xang st dung bd xuc
tac 3 thanh phan (three way catalyst), bat
bugc phai lam viéc tai ving A = 1 dé bo
xtc tadc hoat dong hi¢u qua nhét. Thong
thudng, khi xe chay trong thanh phé 1a luc
can lugng khi xa ddc hai 1a it nhét con khi
xe & ché do tai 1on, dong co can dat cong
suét cuc dai nén hoa khi phai hoi giau. Do
do tir vi tri 75% budm ga thi ECU bat dau
lam dam hon hop.

G,.un= 1L11.G

G, 4. Luong nhién li¢u lam dam tai
90% dé md budm ga.

co ban

G __ . : Luong nhién li¢u phun co ban

coban

phu thuéc nva G,.

Nghién ciru cdu triic ciia hé thong diéu khién phun xang va
dé xuat cac giai phap hié¢u chinh ti 1¢ hoa khi

II. KHAO SAT MACH THUC TE ECU
LOAI L-JETRONIC TRANG BI TREN
XE TOYOTA CAMRY, PONG CO 3S-
FE VA PE XUAT PHUONG AN HIEU

CHINH TY LE HOA KHi
= TS5V Ve )
Ré04
THW D949577
R411 e
TH[!

Cdm bin
| b df

| nudc Bim
{ Sh— mAITHW

Hinh 1: So dé mach hi¢u chinh cim bién nhigt
do nwdc lam mdt mac bién tré noi tiép voi ECU

( svve )
| Q
[ Re [;]RA-N
L THW D949577
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IE21 Réll oo
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Rew| Cdm higu ECU
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Hinh 2: So @6 mach hiéu chinh cdm bién nhiét dp

nwéc lam mdt mic bién tré song song véi ECU

Sau khi nghién ciru mach thyc té trong
hop ECU, so do mach tong thé dugc trinh
bay trén hinh 3.

C6 nhiéu phuong 4n hiéu chinh ty 1¢ hoa
khi, nhung trong bai b4o nay, nguoi nghién
ctru chon phuong 4n hi¢u chinh tin hi¢u cam
bién nhiét do nude lam mt, tire thay doi h¢
sO k . Trén hinh 1, trinh bay so d6 mach cam
blen nhlet d6 nudc lam mat trich ra tir so do
mach tong thé & trong hinh 3 cta ECU.

Dé hiéu chinh dién ép trén ngd THW ta
dung mot bién tre R, mac song song hodc
noi tlep vao mach, (trong truO’ng hop nay
chon méc song song). So d6 mach dién khi
Rb mic song song nhu trén hinh 2.

Nhu vay trong mach tin hi¢u nhiét do
nude lam mat (hinh 2), bo qua dién tré nodi
trong ECU ta co thé thiy R o VAR +R.
tao thanh cau phan ap nhu hinh 4.

Dong dién I chay trong mach la:
V.

R,.R404
R, + R404

I =

THW
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Hinh 3: So d6 mach téng thé ECU loai L-Jetronic
‘FC - S‘F

Rp R404

Virw

RT!-IWI

Hinh 4: So dé tinh todn va cau phin dp
(R, miic song song)
Hiéu dién thé do dugc & dau THW:
V.
=Koy = R, RA04 v

+ J  —
"R, + R404

VTHW

Chia 2 vé cho R, ta duoc:

v
R404.R,

(R + R404).R,,,,,

Vigw =

Do R,, va V_la céc hang s6 R,

=2700Q,V = SV) nén dién ap tai dau THW
s& phu thuoc chu yéu vao R, vaR ..

Trong truong hop nhiét do nudc
lam mat co dinh & nhiét d6 80°C thi
R ,w = 300Q = const.

Pién tré' Rb (kQ) Vi V)
0,033 4,50
0,053 425
0,077 4,00
0,103 3,75
0,135 3,50
0,171 3,25
0,215 3,00
0,270 2,75
0,337 2,50

Bing I: Bién thién di¢n dp & diu THW
khi Rb mac song song

D6 thi biéu dién V., = f(R,) ¢ hinh 5.

Nhdn xét: D6 thi trén hinh 5 cho thay
khi dién tr¢ R, ting thi dién &p ¢ dau
THW giam va nguogc lai, nghia 1a thoi
gian nhic kim thay d6i theo. Do d6 muén
thay doi thoi gian nhac kim tac ting hay
giam ty 18 hoa khi thi chi can thay ddi gia
tri di¢n trod Rb tor d6 nhién li€u phun sé
tang hodc giam.

Do6i véi cac mach khac cling khao sat
tuong ty nhu mach cam bién nhiét 46 nuéc
lam mat.

Vi (V)

R(KQ)
Bién trd

0,033 | -
00S3f-==—"
0077|------
0103 | - - -
0,135

0218 ===
0210} ===
0337} ----

Hinh 5: Bién thién dién dp dau THW khi thay doi
gid tri bién tré (mdc song song)
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III. THUC NGHIEM HIEU CHINH
TREN PONG CO

Tién trinh thuc nghiém dugc thuc hién
qua cac budc sau:

1. Giao tiép giita dong co va may chan
doan dong co Snap-on.

2. Piéu chinh toc do dong co 6n dinh &
s0 vong quay 3000 rpm.

3. Thay d6i gia tri bién tro, mg v6i mdi
gia tri dién tré do thoi gian nhac kim bang
may chan doan dong co.

Két qua do dugc trinh bay trén bang 3.
Khi chua tac dong bién tré R, vao mach,
dang xung cua voi phun c6 dang nhu hinh
6 (chup tir dao dong ky).

2L INJ WAYEFORM
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Hinh 6: Dang xung voi phun mach L-Jetronic
khi chwa tic dong di¢n tré R,

Dién tré R (kQ) Thoi gian nhic kim
) t. (ms)
0,033 2,23
0,053 2,21
0,077 2,18
0,103 2,15
0,135 2,12
0,171 2,10
0,215 2,07
0,270 2,04
0,337 2,01

Bing 2: Thoi gian nhéc kim bién thién theo Rb

mic song song
Puong dic tuyén nhu trén hinh 6.

Dang xung ctia voi phun khi hiéu chinh c6
dang nhu trén hinh 7. (chup tir dao dong ky).

Nghién curu cau tric cua hé thong diéu khién phun xang va

IV. KET LUAN

Nhu vay, duong dac tuyén hiéu chinh
giita thi nghiém thyc té va theo tinh toan
1y thuyét gan nhu khong co su khac biét,
khang dinh tinh ding din ctia phuong phap
dd dé xuat. Mudn hiéu chinh thoi gian mo
voi phun hay ty 1& hoa khi ta chi can méc
song song (hodc ndi tiép) mot dién tré phu
hop vao mach bang phuong phap tinh toan
da néu.

UEL INJ WAYEFORN
2w a sy

RPM 18666 at

Hinh 7: Dang xung voi phun khi hiéu chinh cuc
THW (mach L-Jetronic) bang cdach mdc song
song di¢n tré' R,=0.337 kQ

t(ms) # Thyi gian nhde kim

2,23
2,21}

2,18
2,15}
212

210
207
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Hinh 8: Puwong dic tuyén cam bién THW khi

miic bién tré song song
V. TAI LIEU THAM KHAO

1. Aldefeld. B, Numerical Calculation of
Electromagnetic acutators, Archiv fur electro-
technik, Bd.61, 1979, pp.347-352.

2. Budd. John W, A look at Pressure Trans-
ducers Sensors, July 1990, pp. 10-15.

3. b6 Van Diing, Trang bi dién va dién tir
0td hién dai, NXB DPHQG TPHCM, 2004.

4. Doeblin, Ernest O., Measurement Sys-
tems Application and Design, McGraw-Hill,
New York, 1975.



Tap chi Khoa hoc Giao duc Ky thudt, 56 2/(2)2006
Dai hoc Su pham Ky thudat Thanh pho Ho Chi Minh

5. Gregory’s, EFI and Engine Management
(Volume 4), a Division of Universal Press Pty
Ltd, Sydney.

6. Pokrovski A Electronic Control Of Auto-
motive Engines, Moscow, 1994.

7. Henry P.Baltes. Nad popovic, Radivoje S,
Integrated magnetic field sensors, Proceedings
of the IEEE vol. 74, no. 8, Aug.1986, pp.1107-
1132.

8. Jonhn B.Heywood, Interual Combustion
Engine Fundamentals.

9. Lynch, Terrence, Integrated Valve Meters
EGR and Idle Air”, Design News, Feb.22.1993,
pp159-160.

AL

10. Norton, Harry N, Transducers and
Sensors. Electronic Handbook, McGraw-Hill,
New York.

11. Hammond P., Electromagnetism for
Engineers, Pergamon PressLtd, Oxford, Eng-
land, 1965.

12. Robert Bosch GmbH, Automotive
Handbook, 3d ed, 1993.

13. Ronald K.Jurgen, Automotive Elec-
tronic Handbook.

14. Stone, C.R and Green-Armytage, D.I.
Comparison of methods for the calculation of

mass fraction burnt from engine presure, Proc.
[.Mech.E, 201 (D1). 1987.



