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TOM TAT
Trén déng co dot trong sir dung nhién liéu xang, hon hop dwoe hinh thanh bén ngodi déng co
va dwoc dot chdy bang tia lira dién ciia bu-gi. Dira vao cdch tich liy nang lirong, hé thong
ddnh lira trén 6 t6 dwoc chia lam hai logi: Hé thong danh lira dién dung (CDI) va hé thong
danh lira dién cam (TI). Tuy c6 sw khdc biét vé cach thire tich lily ndang lwong, hai hé thong
ddnh liva trén déu giong nhau vé cdach tao ra dién thé cao dp.

Cdc cong trinh nghién ciru tiv trude dén nay da co ging giai quyet cdc nhu’O’c diém ciia tirng
logi hé thong danh lia theo cdc cach khac nhau, nhwng hau hét déu cdi tién trén mét logi
hé thong danh lira duy nhdt. Pé tai ndy sé nghién ciru va thiét ké mot hé thong danh hia
bao g&m 2 kiéu ddanh lira riéng biét cho dong co voi mot bo diéu khién duwoc lap trinh san,
& viing lam viéc ndo ma kiéu danh lira dién cam phat huy wu diém thi ta diéu khién cho né
hoat ddng, va twong ti & viing ndo ma kiéu danh lira dién dung phat huy wu diém thi ta diéu
khién cho né hoat dong.

Tir khod : hé thong danh liva dién dung, hé thong danh lira dién cam, nang lwong danh lira,
hé thong danh lia ket hop.

ABSTRACT

In spark ignition engine (SI engine), the mixture of air and fuel is usually formed outside
the engine. Based on the way of energy-accumulation, the ignition systems on SI engine are
divided into two types: capacitor discharge ignition system (CDI) and transistorized ignition
system (TI). Although the two types of ignition system are differentiated basing on the way
of energy-accumulation, they have given out the same ways of producing high-voltage pulse.

The studies so far have tried to solve the drawbacks of each type of ignition system in
different ways, but most of the improvements have only sorted out on a single type of ignition
system. This paper will research and design a combined ignition system which consists of
two distinct types of ignition system above with an available programmable controller. In
what range of engine opperation that the advantage of transistorized ignition system far
outweight the advantage of capacitor discharge ignition system, we will trigger it to work
and vice versa.

Key words: capacitor discharge ignition system, transisrorized ignition system, ignition
energy, combined ignition system.

1. GIOI THIEU sir dung phé bién nhét 1a hé théng danh lira
Cho dén nay, trén nhing dong co ddt chay dién dung va h¢ thong danh lia dién cam.
cudng birc van chi c6 hai kiéu danh ltra duoc Loi thé quan trong nhét ctia hé théng danh
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Itra dién cam 13 thoi gian ton tai tia ltra dién
kha dail. Piéu nay c6 dugc 1a vi lic ban
dau, ning luong danh lira chi can cung cap
du dé vuot qua khoang cach khe ho bugi,
phén con lai s€ duogc sir dung dé duy tri tia
Itra. Tuy nhién su tang trudng dong dién trén
cudn so cap dién ra twong dbi cham. Vi vay,
khi dong co quay & tdc do cao, s& co nguy co
dong dién ting truong chua dén duoc gia tri
can thiét thi d4 bi ngat, ddn dén nang luong
danh lira khong cao. Trong khi d6, ¢ toc do
thip, dong dién ton tai kha lau nén s& lam
néng cudn so cap va tidu hao nhiéu ning
lugng.

Véi loi thé dién ap thir cap tao ra caol'),
tia lira dién dung co6 thé dé dang bén chay
luong hoa khi trong budng ddt dong co bi du
thira dau boi tron, hdn hop hoa khi qua giau
hodc nhiét d6 budng dot con thap. Mot uu
diém quan trong nira 13 thoi gian nap xa cia
tu dién rat ngin, do d6 né van dam bao duoc
nang lugng dau ra du cao khi dong co hoat
dong ¢ s6 vong quay 16n°). Diéu nay dic biét
c6 loi khi ding cho dong co cao toc.

Tuy nhién, vi sy phong dién dién ra qua
nhanh, nang luong trén tu s€ nhanh chéng
can kiét, thoi gian ton tai tia lura dién s&
ngin. Do d6, nd s& kho 1ong ddt chay hoan
toan lugng hoa khi trong mét sb truong hop
dac biét cuia dong co. Vi du: hoa khi ngheol?.

Uu nhuoce diém cua mot kiéu danh lira bat
ky s& chi anh huéng xau dén mot sb mién
lam viéc nao do6 cua dong co. Hon thé nita,
d6i v6i hai loai hé thong dénh lira dién cam
va dién dung thi vu diém cua hé thong nay
lai gﬁn nhu 14 nhuoc diém cua hé théng kia
va nguoc lai. Do do, viéc nghién ctru mot hé
thong danh lira két hop c6 thé tan dung duoc
vu diém cua ca hai kiéu danh lira trén 1a hét
suc quan trong.

Noi dung nghién citu : Ché tao thir
nghiém hé thong danh lira két hop trén dong
co Honda Wave RS.

I. NOI DUNG
1. Khdo sdt mam liva dong co xe gin mdy
Honda Wave RS

Trén dong co xe Honda Wave RS, c6 ba tin
hiéu phat ra tir mam lira bao gdm: tin hiéu
sac (may phat), tin hi¢u dién &p cao dé nap tu
va tin hiéu xung kich 6 36°BTDC.

Hinh 1: Bo banh da va mam lira xe Honda Wave RS.

"

Hinh 2: Tin hiéu phat ra cia cam bien vi tri

truc khuyu.

1.2. Khao sadt xung dién dap nap tu

Khao sat di¢n ap nap tu truc tiép tr dang
song cua dién 4p phong qua cudn so cip
bobin. Gié tri di€n ap tai dinh xung cao nhét
déu tién chinh la gia tri dién ap tu nap duoc
trude khi phong qua cudn so cap bobin.

—t
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Hinh 3: Xung dién cao ap do tu phong qua
cudn so cdp bobin.

Ta ¢6 thé v& dugc do thi thé hién su thay
doi cua dién ap nap tu nhu sau:

Dign dp nap ty (V]
250

] 2000 4000 6000 8000 10000 12000
V/Phit

Hinh 4: Do thi thé hién dién ap nap tu thay doi
theo s6 vong quay dong co.



Tap Chi Khoa Hoc Gido Duc Ky Thudt (27/2014)
Trwong Pai Hoc Sw Pham Ky Thudt Tp. Ho Chi Minh

Khao sat ciu tao bén trong IC danh lira
ctia hing Honda, ty dién dung dé tich ning
luong co thong s6 1a 225K400. Ty nay co gia
tri dién dung 1a 2.2puF, dién &p 12 400V.

Véi cong thire tinh nang lugng danh Ita:

Moi quan hé gifra ti sO vong quan va hé
sO tu cam la:

N L 16.5
—2= |2 = | = ~+09] [9]
Ny ALy \ 0.002

Dang song so cip cua hé théng danh lira

CU> dién dung:
W:

2 | l l

Nang llrg;lg‘;inh Ira ’ [ (

0.035 3 ‘7{ “V W
u::: =S Hinh 7: Dang song danh lia dién dung va cam

ooz bién vi tri truc khuyu.
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Hinh 5: D6 thi nang heong déanh lira dién dung
thay doi theo sé vong quay déng co.

1. Khao sat goc danh liva som.

Trén xe gan may Honda Wave RS, tin
hiéu nay dugc thiét ké xuat hién ¢ 36° trudc
diém chét trén. Do d6, 36° chinh la goc danh
Itra s6m co ban.

54 Géc danhliva
55 s6m (°BTDC)
56 =

H1nh 6 Do th1 goc danh Itra sém theo toc do
dong co.

2. Khao sat bobin danh lira trén xe Honda
Wave RS

Céc thong sb cua bobin danh lira trén xe
Honda Wave RS.
R =08Q,R =12700 Q,L =2mH, L, =
16.5H

T

Hinh 8: Dang song danh lira dién cam va cam
bién vi tri truc khuyu.

A
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Hinh 9: Dang song cua dong dién tang truong
qua cudn so cdp bobine.

Ta tang thoi gian ngdm dén khi dong dién
tang trudng qua cudn so cap dat gid tri bao
hoa.

Hinh 10: Dang song cuia dong dién
tang truong qua cugn so' cap bobin khi da dan
bao hoa.

Tur s6 liéu do duge, ta co thoi gian ngdm
toi thieu dé dong dién dat cuc dai 9.3A la:
T =3.3ms.

ng Emax
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Dé dam bao cho transistor cong suét
trong IC danh lra di¢én cam lam viéc on
dinh, khong bi qué nhiét, ta chon ti 1¢ gilra
thoi gian ngam t6i da va,chu ky danh lira nho
nhat nam trong khoang 3

Tng max 2
Tmin 3 51
The T, . =T, ... tacochukydanh lira

nho nhat (T ;) tuong Gng voi sO vong quay
cua dong co cao nhat (n, ) ma luc d6 van
con du thoi gian dé dong ting trudng qua
cudn so cép dat gia tri cuc dai la:

3% Dlhgmmax  3+33

in = ~ 5ms
min 2 2

0  60%1000
Tmin 5

= 12000 .
vong/phut

Ne max =

Tbc d6 cuc dai ma & d6 van con dam bao
cho hé théng danh Itra phat ra dwoc ning
luong toi da 1a 12000 vong/phit.

Xe Honda Wave RS dat cong suit cuc dai
13 5.5 kW tai sb vong quay 8000 vong/phiit.
Ta thdy néu chuyén dbi hé théng danh lira
clia Xxe may nay sang kiéu danh lira dién cam
thi van khong anh huéng xau dén kha ning
phat huy cong suét ctia xe.

Két luan:

Ta sé& thiét ké mot hé thong danh lira két
hop, ma & d6 ta c6 thé diéu khién chuyén dbi
kiéu danh lira tuy ¥ theo cc ché do lam viéc
cua dong co. Viéc diéu khién chuyén mach
danh lira va diéu khién goc danh ltra sém doi
hoi phai 1am thuc nghiém rat nhiéu va didu
chinh céc thong s6 lién tuc moi c6 thé tim ra
duoc diém tdi vu. Tuy nhién, ta co6 thé can
ctr vao 1y thuyét va tham khao cac thong sb
diéu khién cua cac dong co khac, thiét ké ra
mot s6 md hinh diéu khién so bd cho dong
co ¢6 thé hoat dong dugc. Sau do qua thuc
nghiém tién hanh diéu chinh cac thong s6 dé
tim dugc gia tri thich hop.

it

| Bobi

{ﬁj«

Mach didukhién

cong

IC danh I dign cam

Hinh 11: So d6 nguyén y hé thong ddanh hia két
hop lap trén xe gan may Honda Wave RS.

I. LI LUAN LUA CHON THOI BIEM
CHUYEN MACH PANH LUA

Theo [7], c6 3 diém mau chét s& quyét
dinh tia lra dién ki€u gi la phu hop hon cho
cheé d6 lam viéc cua dong co.

1. Ap suét nén trong long xy lanh

Néu ap suét nén trong 1ong xy lanh 16n thi
doi hoi mét dién ap danh Itra cao hon binh
thuong. Luc nay twong tng la dong co dang
& ché do tai ning hodc dang ting tdc. Vi
dic tinh c6 téc do ting truong dién ap cao
hon so véi tia Itra di¢n cam, tia Itra dién dung
s€ phu hop hon cho dong co luc nay.

2. Ti 1¢ hoa khi

Ti 1¢ hoa khi trong long xy lanh khong
phai 1a hang s0, n6 sé thay doi lién tuc theo
cac ché do tai ctia dong co.

. £ an s Til€ hoa
srr | Cacchedolam | ke
viée
. h(.),p
1 Khoi dong lanh 11
(0°C)
2 Khoi dong (20°C) 5:1
3 Cam Shung nhanh 10: 1
(h&m nong)
4 Cam chimg 11:1
5 Tai nho 12-13: 1
6 Téi trung binh 16-18 : 1
7 Toan tai 12-13: 1
8 Tang toc 8:1
9 | Giam toc (Cét toc) 0
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Bang ti 1¢ hoa khi thong thuong theo céac
ché do tai trén dong co dot chay nhién li¢u
cudng bucl?

Khi hoa khi giau (A/F<14 7, cac phan tu
nhlen ligu va khong khi s& ndm gan nhau nen
chi can mot mdi ltra nho trong thoi gian ngin
1a dd du dé bén chay luong hoa khi nay. Khi
ti 1€ hoa khi nghéo (A/F>14.7), cac phan tr
khong khi va nhién liéu s& nam céch xa nhau.
Do d6, kha nang bén chay s€ khé hon nén
chung can moéi ltra 1au hon méi chay duoc.

Tia lta dién dung véi dic diém la thoi
gian ton tai tia ltra dién ngdn nén s& phu hop
hon cho cac ché do tai d6. Ché do tai trung
binh s& co ti 1& hoa khi twong dbi ngheo.
Véi dic diém c6 xung dién ap thir cp ting
truong cham va thoi gian ton tai tia lira dién
dai[1], tia Itra dién cam s& phu hop hon cho
ché do nay.

1. Toc d dong co

Khi téc d6 dong co cao, thoi gian tuyet
dbi cho mot chu ky danh lira s& giam xudng.
Néu ta st dung hé thong danh Itra dién cam,
thoi gian ngadm cling s€ phai giam theo®. Do
do, s€ co nguy co dong dién tang truong qua
cudn so chua dat dén gia tri can thiét thi hé
théng s& bi mat lira va cong sut cua dong
co s& giam. Ddi véi hé théng danh lia dién
dung thi thoi nap va phong dién cua tu rat
nhanh nén kiéu danh lira dién dung s& phu
hop khi dong co hoat dong & sé vong quay
cao.

II. THIET KE BOARD MACH PIEU KHIEN
HE THONG PANH LUA KET HOP
4.1 So dd nguyén ly

Mach diéu khién hé théng danh lua két
hop gdbm module chinh nhu sau:

INPUT VOLTAGE sw o5
1 o 1 LD NGLION

owun] T

HGMITER CIH

Lmﬁiﬁ@

Hinh 12: Cdc module chinh cua board mach
diéu khién hé thong danh lva ket hop
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4.2 Luwu d6 thuit toan diéu khién chuyén

mach.

| i s g e o e 0 |
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| Tinh todn géc dénh ii¥a sém theo tbc dd |

|1t todin g asnh hra sém theo ti |

Bibu it chupkin mach
i ki [gritoe T1 ainn i e 1)

Hinh 13: Thudt todn diéu khién chuyén mach
danh lia.

Hinh 14: Board mach hoan thién va Icfp
thir nghiém trén xe.

V. THU NGHIEM HOAT PONG CUA
HE THONG.

5.1 Kiém tra dang séng dién ap so cip
khi dung ki€u danh Iira dién dung va dién
cam.

Hinh 15: Dang séng dién dp so cdp bobin
khi dung kiéu danh lia dién dung.

= |

9]
o Jr—pgl‘

p——

Hinh 16: Dang séng dién dp so cap bobin
khi diing kiéu danh lira dién cam.

Dua vao dang song ta c6 thé xac dinh
duogc thoi gian ton tai tia Itra dién 1a 64 1ps.

5.2 Kiém tra dang séng so cAp khi chuyén
mach danh lira.

U |

Hinh 17: Dang séng dién dp so cdp ciia bobin
tai thoi diém chuyén mach.

Ta thay thoi diém chuyén mach luon nam
sau mdt chu ky danh Itra va khong xay ra cac
xung gai cao ap khi chuyén mach.

1.Thwe nghiém do lwong nhién li¢u tiéu
thu.

Thuc nghiém do lugng nhién liéu ti€u
thu tai phong thi nghiém dong co ddt trong
truong Pai hoc Bach Khoa Tp H6 Chi Minh.
Tai thoi diém do, xe gin may Honda Wave
RS san suit nim 2005 di di dugc khoang
67000 km. Nhién liéu dung dé thir nghiém
la xang A95.

Hinh 18: Xe gin may Honda Wave RS duoc lip
trén bang thir tao tdi dé do lwong nhién liéu.

- Thong s6 do khi sir dung hé théng danh
ltra két hop TI-CDI:

Date :3/1/2014
Start time :10:43:11 AM
End time :10:51:41 AM

No. of driving errors : 24

Travel distance  :4294m
ml 806.5 g
m2 745 g
Fuel Consumption 61.5 g

Bang thong s6 do khi sir dung hé thong
danh lira két hop TI-CDL
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Hinh 19 Do thi thé hlen sw tiwong quan gitta
van toc thiee va van toc chudn cia chu trinh
khi sir dung hé thong déanh lira két hop TI-CDI.

- Théng s6 do khi st dung hé thong danh

Ira truyén thong CDI:
Date :3/1/2014
Start time :10:59:21 AM
End time :11:07:51 AM

No. of driving errors : 9

Travel distance  :4102m
ml 741.5 g
m2 680.5 g
Fuel Consumption 61 g

Bang thong sd do khi st dung hé thong
danh ltra nguyén thuy CDI.

Tée & furwty

.
e i e EE

Thaiet e
Hinh 20: Do thi thé hién sy twong quan gitka vin
toc thuc va van toc chuan cua chu trinh khi sir
dung hé thong danh lira nguyén thuy CDI.

Nhén xét:

Mac du luong nhién liéu tiéu thu do duogc
¢6 phan cao hon 0,5g nhung quing duong
di duoc ciing nhiéu hon (4294m so voi
4102m) khi st dung kiéu danh ltra truyén
théng. Tu day, ta tinh duoc lugng nhién li¢u
ti€u thu trung binh trong 100km tuong Ung

khi sir dung hé théng danh lira két hop va
hé théng danh lira nguyén thuy la 1432. 23g
va 1487.08g. Tir d6, ta co thé két luan rang
lugng nhién li€u tiéu hao khi st dung hé
thdng danh ltra két hop sé it hon 55g/100km
so v6i khi str dung hé thong danh lira truyén
thong.

2. Kiém tra nong dé khi thii.

Thuc nghi¢m do khi thai duoc thuc hién
tai phong xuong dong co xang truong Pai
hoc Su Pham K§ Thuat Tp H6 Chi Minh.
Dung cu do néng do khi thai dugc stir dung la
thiét bi phan tich khi thai MEXA-324L cia
hang Horiba. Thiét bi nay co6 thé phan tich
duoc 2 thanh phan khi thai 1a CO va HC.

Hinh 21: Thiét bi do khi thai Horiba két n6i véi
duwong ong thdi xe gan may.

Hinh 22: Théng so két qua do khi thai khi
sw dung kiéu danh lira TI-CDI va kiéu danh lia
nguyén thuy CDI.

Nhan xét:

Duea vdo két qua do, ta thdy néng do CO
va HC khi s dung kiéu danh lira dién cam
TI déu thap hon so véi khi sir dung kiéu ddanh
lvra dién dung CDI.

Péi véi nong do CO, ta thdy gan nhw
khéng cé sw chénh léch dang ké khi ta thay
doi kiéu danh hira. Tuy nhién, doi véi nong
dé HC thi khi sir dung kiéu danh lira TI thi
thap hon ré rét so véi khi ding kiéu danh liva
CDI. Piéu nay cé dwoc la do thoi gian ton
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tai tia lira dién cam dai hon so voi thoi gian
t6n tai cua tia lira dién dung. Do do, hoa khi
sé chay kiét hon va luong HC thai ra do hoa
khi chiea chdy hét sé giam xuong.

VI. KET LUAN

Viéc st dung ding ki€u danh Itra s€ mang
lai nhiéu hiéu qua cho dong co va nguoi st
dung nhu tiét kiém nhién li€u, gidm 6 nhiém
moi truong,..

Cac két qua dat duoc cua dé tai:

e D3 thtr nghiém so sanh hoat dong cua xe
truée va sau khi dung hé thdng danh lira
két hop.

e Ciac két qua cho thiy board mach diéu
khién lam viéc 6n dinh va c6 do chinh
Xac cao.

Dé tai dat dugc mot s6 két qua nhét dinh
dem lai nhiéu y nghia vé& mit khoa hoc ciing
nhu thyc tién. Noi dung dé tai di dua ra
mat hudng nghién ctru hoan toan maéi va co
tinh thuc tién cao khi d dugc ap dung trén

e Di thiét ké thanh cong hé théng danh lra  PhUONE tién giao thong van tai thye.

két hop mg dung trén xe Honda Wave
RS.
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