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TOM TAT

Khi thai va tzeng on trong dong co diesel la nhitng nguyén nhan gay ra tinh trang 6 nhiém moi
truong. Dé khac phuc nhitng khé khan trén, hé thong cung cdp nhién liéu diesel VE-EDC diéu
khién dién tir da dwoc ung dung nhiéu trén cdc dong co diesel hién dai. Bai viét dé cdp dén noi
dung nghién ciru, cdi tién dong co diesel sir dung hé thong VE kiéu co khi thanh hé thong VE-
EDC kiéu diéu khién dién tir trén dong co Hyundai H100 1T25. Nhing wu diém cua VE-EDC
ldp trén cdc déng co diesel truyén thong da mang lai mot so cdi thién vé hiéu sudt, khi thdi va
lwgng tiéu thu nhién li¢u do co sw kiém sodt chinh xdc vé thoi dzem phun va luu lwong phun.

Két qua cho thdy, hiéu sudt dong co tang 1én dang ké (mé-men xoan tang tir 5% dén 10%, cong
sudt tang tir 10% dén 15%), lwong tiéu thu nhién liéu ciing giam khodng 10% dén 30% khi sir
dung VE-EDC trén cac dong co diesel thong thwong. Thém vao do, sw cdi thién cua khi thai
trong dong co ciing thé hién ré rét: khi CO giam tir 40% dén 50% va HC giam tir 5% dén 20%.

Tir khéa: Cam bién vi tri ban dap ga (APP); Van diéu khién heu lwong phun (SCV); van diéu
khién thoi diéem phun (TCV);Hé thong diéu khién dong co diesel bang dién tur (EDC).
ABSTRACT

The emission and noise in Diesel engines are the main factors that cause the environmental
pollution. To overcome the disadvantages, the Electronic Diesel Control system (EDC) has
been equipted in modern Diesel engines. The paper study the installing and converting the
conventional VE fuel system to VE - EDC in Hyundai H100 1T25. The applying of VE - EDC
in traditional Diesel engine brings some advantages about performance, efficiency, emission
and fuel consumption due to the controlling exactly of fuel flow and injection timing which are
controlled by spill control and timing control valves, respectively. The results show that the
engine performance is significantly increased (about 5 10 % for torque and 10 ~15 % for
power), the fuel consumption is also reduced about 10 +30 % when using VE - EDC for the
conventional Diesel engine. In additional, the improving of emission in engine also achieve: the

reducing of CO about 40 +50 % and HC about 5+20 %..

Key words: Accelerator Position Sensor (APP); Suctioncontrol valve (SCV),; Timing control
valve (TCV); Electronic Diesel Control (EDC)

I. PAT VAN DE 1y, cAu tao va hoat dong ctia hé thong nhién
liéu dong co diesel; ché tao bo diéu téc dién
tir cho dong co diesel str dung bom cao &p VE
va céc cai tién vé str dung nhién liéu kép trén
dong co diesel. [1-3]

Nhiéu cong trinh khoa hoc lién quan dén viéc
nghién clru cai tién, ché tao dbi véi dong co
diesel di duoc dé cap dén. DPbi v6i mot sb
cong trinh nghién ciru trong nude da cong b,
tac gia chli trong dén cac noi dung vé nguyén D4i voi cac cong trinh nghién ciru quéc té,
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dé tai thuong tap trung dén nodi dung danh gia
lugng phat thai khi xa trén dong co diesel, cac
phan tich danh gia vé hiéu suat dong co khi st
dung hé thdng cung cip nhién liéu VE-EDC.
[7]

Do vay, chura c¢6 cong trinh ndo dé cap dén van
dé chuyén doi hé théng cung cip nhién licu
VE kiéu co khi thanh hé théng VE-EDC kiéu
diéu khién dién tir, ¢ danh gia tinh hiéu qua
trong viéc cai tién dong co diesel.

Dé tai nghién ctru thay thé hé thong cung
cap nhién liéuVE kiéu co khi bang hé théng
cung cap nhién liéu VE — EDC trén dong co
Hyundai H100 nhdm muc dich nghién ctru cai
thién cong suat va mo-men xodn ciia dong co.
Bén canh do, xac dinh lugng nhién li€u ti€u
thu va cai thién vin dé 6 nhiém méi truong
trén dong co Diesel.

Céc 1n6i dung nghién ctru bao gom:

-Nghién ctru, cai tién va lép dat hé théng cung
cap nhién liéu DieselVE-EDC véi cac cam
bién 1a tin hiéu dau vao, bd phan cung cap
nhién liéu phun diesel dién tir gdm bom cao ap
VE-EDC, van diéu khién luong phun (SCV),
van diéu khién thoi diém phun (TCV), bd xir
Iy trung tam (ECU), cam bién dau vao dugc
lap trén dong co Hyundai H100, thay cho hé
thong cung cap nhién liéu cil.

-Ché tao mo6 hinh hé thdng cung cdp nhién
li¢u dong co Diesel VE-EDC.

- Thtr nghiém dong co trén bang thir cong
suat, danh gia mot s6 két qua thuc nghiém
nhu: dudng dic tinh ngoai, suit tiéu hao nhién
liéu va thanh phan khi x4 cta dong co sau cai
tién.

II. COSOLY THUYET

1.Cac vin dé¢ chung vé dwong dic tinh
ngoai va thanh phan khi xa cia dong co
thue nghiém Hyundai H100

Hoat dong hé thong cung cip nhién liéu Diesel
VE-EDC trén dong co thuc nghiém dua trén
cac tin hiéu cam bién dau vao: vi tri truc khuyu
(N,), vi tri ban dap ga (APP), nhi¢t 40 nudc
(THW), ap suat duong éng nap (MAP)...
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Hinh 1: So dé khéi diéu khién van SCV, van TCV
va kim phun diesel trén dong co thyc nghiém
Hyundai H100.

ECU duoc thiét ké dé tong hop cac tin hiéu
dau vao, tinh toan, xuét cac tin hiéu dau ra
diéu khién van luu lugng phun nhién liéu SCV
(suction control valve), van diéu khién thoi
diém phun TCV (timing control valve) thich
hop véi tiing ché do hoat dong cua dong co
[6].
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Trong khi xa, ta kiém tra nong d¢ cuia oxit-
cacbn (CO), céc loai hydro-cacbon (HC) va
cac loai oxjt-nito (NO,). NO, ,du’qc tao ra
trong céc dicu kién tdng cong suat tiéu thy, cu
thé 1a khi tang toc 6 t6. Sy tao ra CO lién quan
chinh t&i sy 1am viéc cta hé thong cung cép
nhién liéu. Khi ting téc va khoi dong ngudi sé
lam cho luong thai CO tang 1én. Thanh phan
HC dugc tao ra do c6 sy chay khong kiét cua
nhién liéu. Didu niy xay ra khi dong co lam
viéc & ché d6 khong tai, khi phanh dong co
[5].
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2. Nghién ctru, lip dit hé thong cung cip
nhién liéu Diesel VE-EDC trén djong co xe
Hyundai H100 1T25.

bong co Hyundai H100 1a dong co diesel voi
4 ky, 4 xy lanh thang hang, ¢ nho, co cac
thong s6 k¥ thuat co ban [4]:

Bdngl: Dac tinh ky thuat cua dong co

Hyundai H100

Loai dong co D4AL Tang ap
B’ucfng kinh x hanh trinh 91,1 x 100
pittong (mm)
Thé tich xy lanh(cm?) 2,476
Cong suit toi da (kW) 58/4000
Momen cuc dai (kG.m/ 17/2200
ve/ph)
Ti s6 nén 22:1
Suét tiéu thu nhién liéu

~ -\ 285
(gam/malyc.gio)
Ap suit mo voi phun
(kG/cm?) 320

Trong do:

1 PS0,7355 kW 0,98632 hp.

1 kG/cm? 98066, 5 Pa 0,1 Mpa.

Gilr nguyén két cau dong co, sau khi thao bo
hé thong cung cap nhién lidu cii ( bom cao ap,
bo diéu tdc co khi), hé thong cung cap nhién
liéu VE-EDC dugc thiét ké va lap dat moi trén
dong co cua hang Hyundai (hinh2).

Hinh 2: Hé thong cung cdp nhién liéu VE-EDC
ldp trén dong co Hyundai.

Cam bién dién tir xéc dinh vi trf va téc d truc
khuyu dugc gin trén than dong co lay tin hi¢u
thong qua banh ring ctia banh da. Cum 6ng nap
dugc thiét ké va gla cong lai dé phu hop véi
viéc lap cac cam bién nhu: APP, THA,MAP,
THF.. kim phun trong budng dét dwoc gii
nguyén glong nhu Vl tri cua kim phun ci.
Céch bd tri mot sécam bién chinh trén mo
hinh dong co thuc nghiém.

Hinh 3:Thiét ké, lap ddt cac cam bién trén dong
co Hyundai.

3.THU NGHIEM VA PANH GIA
1. Thir nghiém va danh gia hiéu suit cia
dong co

DPong co thir nghiém hoat dong kéo bang thiét
bi tao tai thuy luc (hinh 5), dugc lap dat tai
nha may Z751-BQP.

Hinh 4: M6 hinh tong thé ldp ddt hé thong cung
cdp nhién liéu Diesel VE-EDC trén déng co
thyc nghiém.

Lan lugt cho cac dong co hoat dong & céac
day toc do tur 1200 vong/phut dén 4000 vong/
phut, ta thu thap két qua thir nghiém nhu sau:
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Bing 2: Théng so thwc nghiém cong sudt
dong co trudc va sau khi cai tien.

Trong do:
M,, M, :Moémen xoan dong co trudc va sau

Két qua thir nghiém duoc trinh bay trén bang
2. Ta ¢6 do thi thong s6 nhu sau:

DO THI DUONG DAC TINH NGOAI DONG CO HYUNDAI H100
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Hinh 6: Do thi mé ta cong suat cua dong co
trudc va sau khi cai tien.

O cac day toc d6 vong quay thap thi khong co
su chénh I¢ch dang ké vé cong suét dong co,
nhung khi tién hanh tht tai & cac ddy téc do
cao thi duong cong suét cua dong co sir dung
VE-EDC tang cao hon so vdi dong co st dung
VE thong thuong. Cong suit sau khi cai tién
tang 1én tir 10% cho dén 15% tuy theo toc do
dong co va cong suit dong co phat ra 6n dinh
hon trude khi cai tién.

khi cdi tién (kG. m/vg/ph);
’ ‘ N,, N,,:Cong suat dong co truoc va sau khi

0 0 | N, | N | viesd phun (miphiy | Gt | carfenti ,
phy | Wy | &w) chi m,, m, .'Lu"a{ag thé tich dau diesel phun trudc

va sau cdi tien (ml/phut).
1200 | 74 | 74 5 47 Bing 3: Théong so thic nghiém mémen xodn
1200 | 103 | 103 60 49 dong co trudc va sau khi cai tien.
1600 | 13,2 | 14,7 68 60 Thdi ne (V/ Mel Me2 . ,
1800 | 16,9 | 18,4 80 72 glgyn ph) (kG.m) [ (kG.m) Ghi chd
2000 | 20,6 | 22,1 95 85 “;‘;’I‘Etl 1200 6,1 6,1
2200 | 23,5 | 257 112 99 1400 7,3 7,3 o
2500 | 27,2 | 29,4 135 120 1600 8,1 8,9 T;hm %lan
2800 | 29.4 | 33,1 1800 9,2 10,1 lay ?2;1:1
3000 | 30,9 | 36,1 2000 10,1 10,9 P
3400 | 353 | 39,7 Khong iy miu thir & céc day 2200 10,8 11,7
3600 ) 37,5 | 419 t6c 9 cao. Két qua thr nghi¢m dugc bay trén bang 2. Ta
3800 [ 37,5 | 434 ¢06 do thi thong s6 nhu sau:
4000 39,1 45,6 DO THI DAC TINH NGOAI DONG CO HYUNDAI H100
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Hinh 7: Bo thi mé ta mémen cua dong co trudc
va sau khi cai tién.

Pbi véi duong dic tinh momen ta nhan thiy
su ting 1én so véi trude khi cai tién tir 5% dén
hon 10%. Buong dac tinh on dinh hon so véi
trude khi cai tién.

2. Thir nghiém va danh gia lwgng tiéu thu
nhién liéu va mic d§ phat thai nong do HC
va CO:

Dua vao qué trinh 14y mau thir dudng dic tinh
ngoai ciia dong co trude va sau khi cai tién, ta
tién hanh do luong phun dau Diesel bang can
loai VIBRA, két qué do dugc nhu sau:
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DO THI BIEU THI LUONG DAU DIESEL PHUN
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Hinh 8. Do thi biéu thi luong dau Diesel phun
ciia dong co trude va sau khi cdi tién.

Vi @6 thi biéu thi lugng dau Diesel phun vao
dong co su dung VE-EDC, ta nhan théy o su
giam rat 16m lugong ti€u thu nhién liéu tir 10%
dén 30% so voi dong co s dung VE thong
thuong. Nho viée thong qua cac cam bién cho
tin hiéu dau vao va xu Iy cua ECU, viéc tinh
toan thoi diém phun va luong phun nhién liéu
duoc chinh xac hon.

Ty trong riéng cua dau: y = 0,82 + 0,68 . Chon
[8]y=0,85

Ta c6 cong thirc quy doi tir m, sang G,, nhu

Sau:
970,85

— 1000
Gnl -

0 (kg/h) 3)

Qua do, bang suét tiéu hao nhién liéu duogc
tinh nhu sau: G
nl 3
9. = .10
Ne  (gkWh) (4

Bang 4: Bang 5o li¢u g, trudc va sau cdi tien.

DO THI SUAT TIEU HAO NHIEN LIEU
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Hinh 9. D6 thi so sanh sudt tiéu hao nhién liéu
trudc va sau khi thir nghiém.

bong co sau cai tao co g thip hon han du
¢6 cung ap sudt phun, cho thiy goc phun dau
dugce tdi wu tdt hon.

Lap thiét bj do khi x4 NHT-6, cho dong co
hoat dong, thay ddi 1an luot tde do dong co tur
1200 vong/phut dén 2200 vong/phit, thu thap
cac s6 lidu vé nong dd6 HC va CO trong thir
nghiém. Thoi gian 13y s6 liéu timg truong hop
la 1 phat.

Bing 5. Théng sé thuc nghiém do HC, CO
cua dong co trudc va sau khi cdi tien.

HC
n, HC, ( [ co@%v- | CO(%v- | Ghi
(v/p-h) | (pp-m) bp ol) ol) chu
m)
1200 21 18 0.18 0.13
1400 21 20 0.19 0.13 Thoi
1600 | 185 [ 175 | 022 | 0.4 gllfn
a
1800 20 165 | 025 0.18 :y
mau: 1
2000 | 188 | 175 0.6 0.4 .
phut
2200 17 15 0.7 0.48

g, |1o1]o83f072] 067 | 065 067 | 0,69
g, |0.89]067[058] 055|056 | 057 [0,58
Trong do:

g, 8 sut tiéu hao nhién liéu trudc va saucai
tién, (g/kW.h).

K&t qué so sanh nhu sau:

Két qua thir nghiém duogc bay trén bang 4. Ta
c06 do thi thong s6 nhu sau:

DO THINONG DO HC TRUOC VA SAU CAITIEN

29
‘. @ HC truoc cai tien
20 - @ HC sau cai tien
* PR .
19 QA N * L4 N
—_ R/
E / \‘cr * ~.

21 \ s R
2y \ / AN
16 \

I8
1|‘200 1400 1600 1800 2000 >O
ne (v/ip)

Hinh 9: Do thi biéu thi nong d¢ HC ciia dong co
truede va sau khi cdi tién.
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DO THINONG DO CO TRUOC VA SAU CAITIEN
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Hinh 10: P6 thi biéu thi néng do CO cua dong co
trude va sau khi cdi tién.

Nong d6 HC va nong do CO trong thir nghiém
& dong co sau cai tién ludn thap hon so véi
dong co ban dau. Piéu nay cho thay rd tinh
hiéu qua cao khi thay thé hé thong cung cap
nhién liéu VE thong thuong bang hé théng
cung cap nhién liéu VE-EDC.

IV. KET LUAN

71

nhién liéu diéu khién bang dién tit VE-EDC
trén dong co Hyundai H100. Viéc mg dung
VE-EC da dem lai mot s6 wu diém trong viéc
cai tién hiéu suét, suit tiéu hao nhién liéu va
khi xa trén dong co Diesel. Nghién ctru da rut
ra mot s6 két luan nhu sau:

+M_ tdng tir 5% dén 10%;

+ N, tang tr 10% dén 15%;

+ g giam tir 12% dén 24%;

+ CO va HC déu giam (% ting giam khong
dang ké vi thiét bi sir dung c6 do nhay thap
d6i v6i ngudng phat thai CO va HC ciia dong
co diesel).

Day la budc dau trong viéc nghién ctru cai tién
va thay thé dan cac dong co Diesel st dung hé
thong VE kiéu co khi bang hé thong VE-EDC
diéu khién dién tir. Cac két qua thuc nghiém
cho thdy hudng nghién ctru sir dung hé théng
cung cip nhién 1iéuVE-EDC trén dong co
Diesel 1a c6 tinh kha thi, cAn dugc dau tu

nghién ctru va hoan thi¢n, dac bi¢t 1a k¥ thuat
dicu khién nham giai quyét bai toan vé nang
lugng va gidm thiéu 6 nhiém moi trudong.

Nghién ctu da thuc hién viéc thay thé hé
thong nhién liéu VE co khi bang hé thong
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