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TOM TAT

Bai bdo nay trinh bay cdc tinh todn sirc dién dong tw cam trén mach so cdp cua hé thong
danh lwa lai hon hop dién dung dién cam va cac két qua thuc nghiém. Cdc két qua tinh toan va
thue nghiém giup xdc dinh dang dao dong va cdc thong so tac dong lén cdac dao dong néu trén.

Twr khoa: Svec dién dong tuw cam, mach so cdb, hé th(fng danh lwa lai, dao dong

ABSTRACT

This paper presents a computing method of the electromotive force on hybrid ignition system
which combines capacitor discharged and inductance ignitions. Evaluate these calculations.
The results have defined the oscillating pattern of waveforms and the parameters that influenced

on performance of hybrid ignition systems.

Keywords: Electromotive force, primary circuit, hybrid ignition, oscillation.

I. DAT VAN BE

Trén dong co dbt trong st dung nhién liéu
xing, hon hop duge hinh thanh bén ngoai dong
co va dugc dot chay ba°1ng tia Itra dién cua bu-
gi. Hé thdng danh Itra ¢6 nhiém vu bién dién
ap thap trén 6 t6 (12V hay 24V) thanh cic
xung dién cao thé (tir 15.000V dén 40.000V)
va phan bd dén cac bu-gi theo dung thoi diém
dé dot chay hoa khi [1-2]. Vi cac cong dung
trén hé thong danh lira c6 ¥ nghia hét sirc
quan trong trong viéc nang cao hi¢u suat lam
viéc, gidm tiéu hao nhién li€u va 6 nhiém moi
truong trén dong co danh Itra cudng birc.
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Hinh 1: So d6 nguyén Iy mach déanh lira thiong

Khi lam viéc, trén cudn so cép cta bién ap
danh Itra (bo-bin) xuét hién stc dién dong tu
cam e =W (d®/dt) (tir 100-300V) [1]. Dién ap
tu cdm nay la nguyén nhan chinh gay hu hong
céc thiét bi dong ngit dong so cap (vit lira hay
transistor cong sudt), gdy noéng bo-bin va lam
kéo dai thoi gian triét tiéu dong dién qua cudn
SO cép cua bo-bin, qua dé gidm gia tri cuc dai
cua dién ap thi cap. Ngoai ra, sy phong dién
nay s& gdy nhiu, anh hudng dén cac thiét bi
dién va dién tr khac trén 6 t6 [1].

Su ra doi ctia hé théng danh lira lai, két hop
gitta hé théng danh lira dién dung va dién cam
s& tan dung phan nang luong “thira” nay. Theo
do, suc dién dong tu cam trén cudn so c:?ip cua
bo-bin s€ dugc tich Iy vao mot tu dién va st
dung phan niang luong nay cho cac lan danh
Itra tiép theo. Nhu vay, ta vira dat dugc muc
tiéu tiét kiém nang lugng danh Iura, vira bao vé¢
duoc cho thiét bi déng ngit dong so cap khoi
cac tac hai cua suc dién dong tu cam, nang
cao dugc chét luong danh lura trén hé théng
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va chong nhicu cho céc thi€t bi dién khac trén
0 to.
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Hinh 2: Mach danh lira lai

Di c6 mot s6 nghién ctru vé hé thong danh
lira két hop dién dung va dién cam. Tuy nhién,
cac tac gia chi di sau nghién ctru viéc kéo dai
tia ltra dién xuat hién trén bu-gi [3-4]. Vi dé
xuét hé thong danh lira lai tan dung duoc ning
lugng tu cam néu trén, sé tiét kiém duoc nang
luong su dung trén dong co, gidm lugng khi
thai thoat ra mdi truong.

II. MO HINH TiNH TOAN

Dua trén mach danh lta dé xuét ta c6 mé
hinh tinh toan nhu sau:

Qua trinh tich lily ning luwgng (transistor
dén)

eq

Hinh 3: So @6 mach danh lita lai tai thoi
diém transistor cong sudt dan

Theo so dd trén ta c6 thé thiét 1ap duoc
phuong trinh vi phén sau :

@

Trong do:
R: Tong tr¢ cuia mach so cap
L,: H¢ s6 tu cam cua cudn so cap
i,: Cuong d6 dong di¢n so cap

Gidi phuong trinh vi phan (1) ta duogc :

Qua trinh transistor ngit
Khi transistor ngat ta c6 md hinh tinh toan
sau

R
—>
11 12¢
3 Leg —

C»

Hinh 4: M6 hinh tinh todan mach danh lira lai
Trong do6:

R: tong trd cia mach so cap
r: dién tré ro cua tu C,

Leq: hé sb tu cam cua cudn so cép
b : dong dién qua dién tré R
b : dong dién qua tu C,
h : dong dién r0 qua tu C,
C,. Dung lugng cua tu
Ap dung dinh luat Kirchoff cho mach trén

ta co

di, . .
-L,, 7; =i (£)R+i,(t)r 3)

il(t) = iz(t)+i3(t)

riy(1) = CLI’Q (t)dt

2

Giai h¢ phuong trinh (3) ta dugc i,(t):



Tgp Chi Khoa Hoc Gido Duc Ky Thudt (32/2015)
Truong Dai Hoc Sw Pham Ky Thudt TP. Ho Chi Minh

i(t)=ae B Los(Jd——r)Jr

p- z )
+ e * sin(4/d ——t)
g-<
4
Véi:

L, +RC.r
Q—I( L=—_'
L,C.r
b I, _ R+r
Oy L, Cur
bat
c
Xx=-—
2
cl
= Jd-=
’ 4
b—E
z= 2
<
4

Phuong trinh i,(f) dwoc viét lai:
i, (1) =ae™ cos(yr)+ ze™ sin(yr) (5)
Sirc dién dong ty cam trén cudn so cip khi
transistor ngat

Dé tinh toan sirc dién dong ty cam trén cudn so
cép khi, ta dung cong thirc tinh todn sau:

di
V.=-L —L 6
1 eq dt ( )
Tién hanh dao ham phuong trinh (5) ta c6:

i = ax.e™ cos(yt) —ay.e™ sin( yr) +

+ xz.e™ sin( yf) + zy.e™ cos( ). 7
di , , '

— ﬁ = (ax + zy)e™ cos(yr) +

+(xz —ay)e™ sin( yt).

Thay két qua vira tinh duoc & trén vao cong thic
tinh 7, (6), ta dugc:

, di

: ¥ cos( (®)
+(xz —ay)e™ sin(yt)

III. MO PHONG

Mach danh Itra nhu da trinh bay dugc mo
phong hoat dong bang phan mém Matlab.
Céc gi4 tri ciia cac thong sb tinh toan gidng
nhu cac thong sé dung trong cac thuc nghiém
dugc trinh bay trong phan 4.

Mo phéng cuwong do dong dién

Mo phong cuong do dong dién qua cudn
so cAp cua bién 4p danh lia cua hai qua trinh
transistor dan va transistor ngat dua trén hai
phuong trinh (2) va (8), véi thong sb cua hé
théng nhu sau: R=1.9 Q, L=4,52mH; V=12,54
V; C= 0,33pF, thoi gian tich 1iy nidng lugng
tng=7ms.

Fie DM View Wt Took Delug Dskim Wimdow Help
Do e |fE S BH«s A OTE ol
do thi dong dien cuon so cap khi xuat hien tia lua o bugl

~nx
BoeE=O

cuong do dong dien (A)
> &

-—

0005 001 0015 002 0025 003 0035 004 0045 005
Thoi gian (ms)

Hinh 5: Két qua mé phong cuong do dong
dién qua cuon so cap cua bo-bin

Mo phéng sirc dién dong tu cam

Mo phdéng va tinh toan strc dién dong tu
cam trén so cap ciia bo-bin dya trén phuong
trinh (8), voi thong sd cia hé théng nhu
sau V=12,54V; R . =1,6 Q; L =4,52mH;
r.=1000000€2; C=0,33uF;

R: Rbo-bin + Rigniter :1’6 + 0’3 - 1’9Q
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Hinh 6: Két qua mé phong sike dién dong tie
cam trén cugn so cdp bo-bin, twong wng voi
thoi gian tich lity nang luong tng=3,7ms

IV. THUC NGHIEM VA PANH GIA KET
QUA THUC NGHIEM

Nham muc dich dénh gia cac két qua tinh
toan trén, nguoi thuc hién dé tai tién hanh cac
thuc nghiém theo mo hinh hé théng da néu.

Céc thong s6 ctia mach duoc x4c dinh
bang dong hd LCR, ngudn dién ap st dung
trong thuc nghiém dugc on dinh ¢6 gia tri
DC= 12,54V. Thiét bi déng ngit dong so cip
(Igniter) co thé thay d6i dugc thoi gian tich
Iy nang lugng va c¢d dién trd 1a 0,3Q, céc
thong so cia hé thong: V=12,54V; R, =1,6
Q; L =4,52mH; r,=1000000 Q; C=0,33uF;
R=1,9Q

Cuong d6 dong dién qua cudn so cip

B GidEA oA G148 A

Hinh 7: Két qua thuc nghiém cuwong do dong

dién qua cuon so cap cua bo-bin wng voi thoi
gian tich lily nang luwong: tng=7ms

11

Dya vao két qua thuc nghiém cuong do
qua cudn so cdp cia bo-bin cho thiy, & giai
doan tich liy nidng lugng (Ung véi thoi gian
ngam dién tng = 0,007s), qui ludt tang truong
dong dién gidng nhu két qua tinh toan, gi tri
cuc dai cua cuong do dong dién co sai 1éch
khoang 1% so véi két qua tinh toan. Tuy
nhién, ¢ giai doan transistor ngét, s6 dao dong
va bién d6 dao dong cua dong di€én nho hon
két qua mo phong.

119,3 V

Hinh 8: Két qua thiee nghiém ddnh gid sic

dién dong tu cam trén cudn so cdp cua bo-

bin urng voi thoi gian tich liiy nang luong:
tng=3,7ms.

Két qua thuc nghiém cho thiy dang séng
dién 4p trén cudn so cap phu hop véi céc
tinh todn va mo6 phdéng. Bién dd cua cac dang
song thuc nghiém vao khoang 60% so vdi gia
tri tinh toadn. Cac dao dong trong mo phdéng
¢ tan sb nhiéu hon so vdi cac s6 liéu thuc
nghi¢m. Sy khac bi¢t nay 1a do chua danh gia
hét cac anh hudng cia cac yéu td khac. Vi du
tdc d6 dong ngat dong so cap. Diéu nay giy
ton that nang lugng va giam bién do cua céc
dang song dién ap.

Khi dua vao phuong trinh (8) mot hé sd k

tac dong vao thong s6 y (v6i y=4 |4 _i )
voi k = 0,19 tng véi R cudn so

cipR,,,,= 1,6Q; k=0,15 tmg véi

R cudn so c:c”lp R, .. = 0,9Q; k=0,12 @ng voi
RcujnsocapR, . =0,60Q, sai’ 1&ch vé gia tri
cuc dai cua dao dong di€n thé trén cudn so
cap khi so sanh giita cac két qua tinh toan va
thue nghiém nim trong khoang <=> 10%
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Ve bumt Tosk Detug Dt Sodow Hel e
s ) = B A QA 0H ocE [=ER=Nini)
Thue nghiem danh gia suc dien deng tu cam va dien the tren BOBIN-HITACHI

= Dien ap V1 ly thuyet
== = Cuc dai cua suc dien dong tu cam tren cuon day so cap
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Hinh 9: So sanh dién ap cuc dai cua sic dién
dong tw cam tinh toan V, voi cac gia tri thuc
nghiém o cdc thoi gian tich liily nang lwong
khac nhau

Trén hinh 9 trinh bay so sanh cuc dai cua gia tri
suc dién dong ty cam trong tinh todn va thuc

VI. TAI LIEU THAM KHAO

nghiém khi thay d6i thoi gian tich liiy ning
luong trén cudn so cdp ciia bo-bin Hitachi,
véi cdc thong so: U=12,54V; R, =16 Q;
L1=4,52mH;’ r.=1000000£2; Q=0,33 uF; R=
1,9Q cho thay sai léch giira két qua tinh todn
va thyc nghiém nho hon 10%.
V. KET LUAN

Tir két qua thir nghiém va cic tinh toan
dua trén mo hinh toan da xay dung, cho thay
suc dién dong tu cam trén mach so céip cua hé
thong di trinh bay 1a mot dao dong dang sin
tat dan. Gia tri cuc dai cua stc dién dong tu
cam dugc tinh todn theo mo hinh dé xuét sai
léch so vdi cac gia tri thuc nghiém khoang 10
%. Két qua nay s& 14 co so dé danh gia cac yéu
t6 lién quan dén strc dién dong tu cam trén mo
hinh da dé xuat.
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