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THIET KE, CHE TAO VA PANH GIA HE THONG PHUN NHIEN LIEU
LPG CHO XE GAN MAY
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DESIGN, FABRICATION AND EVALUATION OF LPG-FUEL INJECTION SYSTEM
FOR MOTORBIKES

Ho Trong Du'*, Truong Van Men?, Le Thanh Quang?, Pham Quang Du*

Tém tit — Nhién liéu khi héa léng LPG
(liquified petroleum gas) hién la nguon ndng
luong dang dwoc ving dung rong rdi trén nhiéu
linh vuc J Viét Nam, dong gop quan trong trong
viéc phdt trién kinh té ddat nudc. Bai bdo trinh
bay két qud nghién citu iing dung nhién liéu LPG
thic té trén xe gan mdy. Hé thong nhién liéu
Iong truyén thong (xdng) trén xe gdn mdy duoc
thay thé bdng hé thong phun nhién liéu LPG diéu
khién dién tit. Nhién liéu LPG duoc thiét ké phun
trén duong éng nap. Luu luong phun va thoi diém
phun dugc tinh todn va diéu khién bdng bo xit Ii
trung tdm thong qua viéc tinh todn va phdn tich
cdc thong soé dau vao bao gom dp sudt va nhiét
do khi nap, vi tri buém ga, téc do dong co va
vi tri truc cam. Két qud thuc nghiém trén duong
noi 6 thanh phé cho thdy xe hoat dong én dinh
trén dia hinh bdng phdng va duong doc. Thém
vao do, chi phi tiéu hao nhién liéu it hon so vdi
triuong hop su dung nhién liéu xdng.

Tit khéa: hé théng phun nhién liéu LPG,
nhién liéu LPG, xe gdn mdy dung nhién liéu
sach, xe gan mdy sit dung LPG.
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Abstract — Liquified Petroleum Gas (LPG)
fuel is currently an energy source being widely
applied in many fields in Vietham, making a
significant contribution to the development of the
national economy. This paper presents research
results of applying LPG fuel used in motorbikes.
The traditional liquid fuel system (gasoline) on
a motorbike was replaced by an electronically
controlled LPG fuel injection system. LPG fuel
is designed to inject into the intake manifold.
The injection quantity and injection timing are
calculated and controlled by the electronic con-
trol unit through the calculation and analysis
of the input of key parameters such as intake
air pressure and temperature, throttle position,
engine speed, and camshaft position. The testing
results on real roads in an urban area show
that the motorbike operates stably on flat and
uphill roads. In addition, the cost of LPG fuel
consumption is less than that of the gasoline fuel
consumption.

Keywords: LPG fuel, LPG fueled motorbikes,
LPG injection system, motorbikes using clean
fuel.

I. PAT VAN PE

Viét Nam 12 mot trong s6 cic qudc gia trén
thé gi6i st dung xe mo t6, xe gin mdy I6n,
chiém khodng 90% téng sb xe co gidi. Pay la
loai phuong tién di lai dudc nhiéu ngudi dan lva
chon bdi dé st dung, kha ning co dong cao va
gia thanh hop 1i [1]. Nam 2020, tdng lugng xe
gin mdy cd nuéc 1a hon 65 triéu chiéc [2]. Bén
canh mot s6 tién ich, viéc st dung xe gin mdy la
mot trong nhitng nguyén nhan chinh giy 6 nhiém
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moi trudng & cac thanh phd 16n. Do do, viéc tim
kiém va tng dung nhitng nguon nhién liéu méi
hodc cong nghé hién dai cho xe gén may nhim
giam sy 6 nhiém moi trudng dang 1a cdc van dé
rit dugc quan tdm bdi cic co quan quin 1i nha
nuée va nhitng ngudi lam nghién ctiu trén thé gisi
cling nhu § Viét Nam. Trong d6, khi héa 16ng
LPG (Liquefied Petroleum Gas) da dudc nghién
ctfu ing dung cho dong co d6t trong va két qua
cho thiy, viéc ddt nhién liéu LPG sé gidm dudc
lugng khi x4 doc hai tif dong co va dong thoi
ciing giam dugc gia thanh tiéu hao nhién li€u.
Tuy nhién, céc nghién cifu xa hon nham hién thuc
héa viéc st dung nhién li€u LPG trén cac dong
co dot trong van con rat han ché. Nhém nghién
citu da nhéan thy ring néu cic dong xe gan may
dang st dung bo ché hoa khi dudc thay thé bing
nhién liéu LPG thi sé gép phan lam gidm dang
k€ su 6 nhiém moi trudng. Chinh vi vdy, nhém
nghién ctiu da tién hanh thiét k& va danh gia thuc
nghiém hé théng phun nhién liéu LPG ting dung
trén xe gan mady.

TONG QUAN NGHIEN cUU

Khi héa 16ng LPG la khi dau mé héa 14ng,
thanh phan chinh propane c6 cong thic héa hoc
la C3Hg va butane c6 cong thdc hoéa hoc la
C4Hjo, ca hai dugdc ton trit riéng bi€t hodc chung
v6i nhau nhu mot hén hop [3]. LPG dudc hoa
16ng bang céach ting dp suat viia phai va & nhiét
dd binh thuong. Trong thanh phan ctia LPG,
thong thudng pha tron Propan: Butan la 30 : 70,
40 : 60, 50 : 50 [4]. Hién nay, viéc dng dung
khi héa 16ng LPG cho dong co xe gan mdy la
mot trong nhitng huéng méi tai Viét Nam nham
gidm 6 nhiém khi thai va giai quyét vin dé niing
lugng thay thé cho nhién liéu truyén théng la
xing va dau diesel. Mot sb nghién cifu cong bd
cho thiy cdc thanh phan trong khi thi bao gom
CO, CO,, HC, NOx tir dong cd st dung nhién
lieu LPG gidm so v6i viéc st dung nhién liéu
xang [5-9]. Trung tdm Nghién ctiu Bao vé Moi
truong, Pai hoc Da Néng da nghién ciu chuyén
ddi xe gan mdy st dung bd ché hoa khi thudng
thanh xe st dung khi héa 16ng LPG thong qua
viéc dung b tron [10]. Tuy nhién, viéc dap tng
cham trong diéu khién ciing nhu gi6i han ctia
bd tron kiéu co khi 1am cho dong co hoat dong
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khong t6i uu. Ngoai ra, Tongchit Suthisripok et
al. [11] da chuyén doi xe Honda Air Blale i110
phun xing sang phun khi LPG diéu khién dién
tl. Xe c6 thé hoat dong & hai ché do xing hoic
khi LPG. Két qua thuc nghiém cho thy ring,
néng do khi CO thip hon 44,4% va HC thip
hon 26,5% so v6i khi dung nhién liéu xang. Miic
dd tiéu thu nhién liéu la 40,1 km/lit khi xe van
hanh & diéu kién dudng thanh phé va toc do trung
binh 60 km/h.

Trong nghién ctiu nay, nhém nghién ctu tap
trung vao viéc thiét ké va ché tao hé théng phun
nhién liéu LPG diéu khién dién ti d€ thay thé hé
théng nhién liéu xing ding bd ché hoa khi trén
xe gan may. Cac chi tiét chinh trong hé théng sé
dudc tinh todn va lya chon cdc san phidm dugc
ban trén thi truong. Hé thong dugc lap trén xe
gan may Wave S 110, dugc danh gia v6i diéu kién
lam viéc thuc té. Két qui danh gid thuc nghiém
budc dau da cho thiy, hé théng phun nhién liéu
LPG lam viéc 6n dinh va c6 thé phat trién dé
ting dung vao thuc té.

KET QUA VA THAO LUAN

A. Tinh todn, thiét ké hé thong phun nhién liéu
LPG cho xe gin mdy

III.

So d6 nguyén li ctia hé thdng phun nhién liéu
LPG cho xe gin mdy dudc md ta qua Hinh 1. Khi
lam viéc, khi LPG dudc nén trong binh nhién liéu
(1) v6i 4p suét ban dau khoang 6 — 7 (kg/cm?) va
dudc thé hién bang dong hd ap suét (2). Trude
khi van hanh, tai xé s& md van tay ctia binh nhién
liéu d€ nhién liéu di chuyén dén cho sin tai van
dién tir (3). Khi bat cong tic mdy (17) sang vi
tri ON, ngudn dién 12 V tit binh ic quy (16)
dugc cung cip d€ md van dién tir va cho phép
nhién liéu di qua va dén van diéu 4p (4). Tai day,
4p suit nhién liéu dudc giam xudng khoang 0,7
kg/cm? (10 psi), tuong duong v6i dp suit lam
viéc clia kim phun. Binh loc (5) ¢6 nhiém vu
loai b cac tap chét trong nhién liéu trudc khi
dua dén kim phun (7). Trong qua trinh lam viéc,
bd diéu khién trung tim ECU (14) sé nhan tin
hiéu tit cam bién vi tri truc cam (8), cam bién
tbc do dong co (11), cam bién vi tri buém ga,
4p suit va nhiét do khi nap (13) d€ xt 1i va tinh
toan dudc thoi di€ém phun phu hop véi tiing ché
d6 hoat dong ctia dong co.
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ﬂ;‘ === duong 6ng cao dp

dwong ong thap ap

Hinh 1: So dd thiét ké hé thong
phun nhién liéu LPG

Ghi chu: 1: binh LPG; 2, 6: déng hé dp sudt;
3: van dién tir; 4: van diéu dp; 5: binh loc; 7:
kim phun; 8: cam bién vi tri truc cam; 9: bdnh
rang truc cam; 10: bdnh da; 11: cdm bién tbc
do dong co; 12: 6ng khuéch tdn; 13: bé ba cdm
bién gom vi tri cdanh buém ga, dp sudt va nhiét
do duong ong nap; 14: bo diéu khién (ECU);
15: loc khi; 16: dc quy; 17: cong tdc mady.

Phuong trinh héa hoc khi dét chay 1 kg nhién
liéu hydrocarbon la:

€+ 0y = COy + 406976 k] (1)

ey

Theo dinh luit bao toan khdi lugng, ta co:
12(kg) € + 32(kg) 0, = 44(kg) CO; (3

)

Nhu vy, ti 1 khdi lugng theo C va H nhu sau:
c(kg) C + Sclkg) 02 = Telkg) CO;  (5)

Hy + %o: = H,0 + 287000 k]

2(kg) H; + 16(kg) 0, = 18(kg) H.0

h(kg) Hy + 8h(kg) 0, = 9h(kg) H,0  (6)

Goi Oy (kg/kg nhién liéu) la lugng oxy li
thuyét tinh toan can dét chdy 1 kg nhién liéu
hydrocacbon thi ta cé:

O = Sc+8h— Oy (kg/kg nhiénligw) (7)

Trong d6, Oy, 1a thanh phan Oxy trong nhién
liéu. Lugng O, d€ d6t chdy nhién liéu trong
budng d6t dong co dudc lay tir O, trong khong
khi. Thanh phan trong khong khi c6 hai thanh
phan chinh 1a O, va N,. Theo thanh phan khbi
lugng khong khi kho, O, chiém 0,232 (23,2%)
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trong khong khi va N, chiém khoing 76,8%. Nhu
vay, khdi lugng khong khi can thiét dé€ d6t 1 kg
nhién liéu la:

Oy 1

L, = =
07 232 o232

Gc +8h— om) (kg/kg nhidn lidu)  (8)

Nhién liéu LPG c6 hai thanh phan chinh
1a propan (CsHg) va butan (C4Hpg). Trong do,
propan chiém 50% va butan chiém 50%. Vi vy,
thanh phan khéi lugng cia C va H tuong ting 1a
0,823 va 0,177. Do khong c6 thanh phan Oxy
trong thanh phan nén O; = 0. Theo cong thiic
(8), ta co:

Ly = Dl;z(g x 0,823 +8x 0,177 — u)

= 15,56 (kg/kg nhién lidu)

Hay (4/p),,, = 15,56

()
(10)

Goi my 13 lugng khong khi nap vao dé dbt
chay nhién li€u LPG va mypg 1a lugng nhién liéu
LPG can thiét cung cip cho dong co. Khi d6, dé
phan dng chdy nhién liéu xay theo nhu li thuyét
thi:

Myps = %(kg nhién ligu) (11)

Viéc xdc dinh dugc khdi luong khong khi vao
xi lanh 12 yéu t6 quan trong trong viéc diéu khién
thoi gian nhic ctia kim phun nhién liéu. D& dam
bdo dudc lugng hoa khi gitta khong khi va nhién
liéu theo y mudn, luong LPG dugc phun phai
tuong ung véi lugng khong khi nap vao xi lanh.

Vi viy, d€ xdc dinh khdi lugng khong khi, ta
st dung phuong phap do 4p suit trén dudng 6ng
nap (MAP). Vi, ciac xe may phd thong trén thi
truong dang su dung phuong phap nay va do da
c6 tai li€u thuc nghiém.

Mit khéc, khéi lugng riéng ctia khong khi &
nhiét d6 T va 4p sudt P so v6i diéu kién tiéu
chuén la:

Py
Puﬁ

Prr = (12)

Trong dé:

po = 1290 g/m>: khéi lugng riéng ctia khong
khi & diéu kién tiéu chuén.

Py = 101,325 kPa: 4p sudt & diéu kién tiéu
chuan.

Ty = 273°K: nhiét do tiéu chuan.

p: 4p suét tai thoi diém xét (kPa).

T: nhiét do khoéi khong khi tai thoi diém xét
(K).
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Mbi quan hé gifta luu lugng khong khi tinh
bing thé tich Qv va luu lugng khong khi tinh
bang khdi luong Q,:

Qm = Ppp * Qv {lj:l

Ngoai ra, luu lugng khong khi nap vao budng
dbt dudc xdc dinh bang cong thifc sau:

e=2%21, ™ 9

Trong dé:

n: tbc do vong quay clia dong co (vong/phit)
D: dung tich xi lanh (m3).

n,: hiéu suét nap (0,7 — 0,9). Chon 7, = 0,8.
Tur cong thiic (5), (6) va (7), ta co:

Om=p (15)

Prn nbD
a e
Pol 60 2

Dua vao cong thifc trén, ta thiy ngoai cam bién
MAP d€ do 4p suét trén dudng 6ng nap thi con
phéi st dung hai cdm bién khéc 12 cdm bién nhiét
dd khi nap dé c6 thong s6 T va cam bién toc do
vong quay ctia dong co dé€ c6 thong s n.

Khéi lugng nhién liéu LPG can phun la:

Mypg = (Aiﬂﬂ (16)

J’F]Lpa

= Om
1556

Thoi gian phun nhién liéu dugc xac dinh bang:

(17)

£ = TWPG _ 1 papTenD
i ‘?.‘ﬂ._f 1867.2 Pﬂrq!ﬂj

Ny (5)

Trong nghién cttu ndy, vi 4p suat phun dugc gitt
khong d6i nén luu lugng qua kim phun Q;,; la
mot hing s6. Thong qua thuc nghiém, luu lugng
nhién liéu LPG qua kim phun & 4p suét phun Dinj
=0,7 kg/cm2 la Qjnj =20,15 (g/s).

So dd hé thdng diéu khién kim phun dugc mo
ta trén Hinh 2. Khi bat cong tic mdy sang vi tri
ON, ngudn 12 V cip dén hé thdng, ngudn 12
V nay di qua mach giam dp (9) cho ra dién ap
5 V d& cip ngudn cho mach arduino (1), bo ba
cam bién ap suit, nhiét do khi nap va vi tri canh
budm ga (2) va cac mach xt 1i tin hiéu (3), (6) tu
cam bién vi tri truc cam G (4) (model: CHE12-
4NA-A710) va toc do dong co Ne (5) (model:
LJ12A3-4-Z/BX). Nguon 12 V dén mach xi 1i
tin hiéu G va Ne d€ cip nguodn cho cim bién G
(4), Ne (5) va kim phun (7). Khi bat cong tac
sang vi tri khéi dong, may khéi dong quay lam
quay truc khuyu va truc cam quay. Khi d6, cam
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bién G, Ne va bo ba cam bién hoat dong va gii
tin hiéu vé mach xt 1i arduino. Mach arduino xi
Ii tin hiéu dva chuong trinh da I4p trinh va dua
tin hiéu diéu khién d€ diéu khién kim phun (5)
(model: 0280150842).

|t
M,

S 4

6
Hinh 2: So db hé thong diéu khién kim phun

Ghi chii: 1: mach vi xit li Arduino; 2: bd ba
cdm bién; 3: mach xit li tin hiéu cam bién vi tri
truc cam; 4: cam bién vi tri truc cam; 5: cam
bién téc do dong co; 6: mach xit li tin hiéu cdm
bién téc do dong co; 7: kim phun; 8: mach diéu
khién kim phun; 9: bé gidm dp tir 12 'V xudng
SV

So d6 mach dién diéu khién déng/mé kim phun
dugc trinh bay trén Hinh 3. Khi c6 tin hiéu diéu
khién tif mach arduino 5 V, dong di qua R1 dén
chian 1 va chan 2 ctia Opto (Pc 817) va vé mass
(Hinh 4). Khi d6, Opto hoat dong cho ngudn 12
V qua R3 dén chin 4 va qua chan 3 cta Opto
va tiép dén chan G ctia Mosfet (IRF 640). Liic
ndy, mosfet cho phép dan tif chan D sang chan
S va vé mass. Khi d6, kim phun dudc nbi mass
nén hoat dong. Ngudc lai, khi tin hiéu tor mach
diéu khién arduino 1a 0 V, khong c6 dién 4p di
dén R1 va chan 1 ctia Opto. Khi d6, Opto khong
hoat dong nén khong cho dong tir chan 4 cda
Opto sang chan 3 cta Opto lic nay chian G dugc
ndi v6i mass thong qua dién tré R2 nén mosfet
khong dan. Liic nay, kim phun khong hoat dong.

So d6 mach dién xd 1i tin hiéu cam bién tbc
dé dong co (Ne) hodc truc cam (G) dudc trinh
bay trén Hinh 4. Cam bién Ne 12 loai cAm bién
tiém can loai NPN c6 dau do dudc lip trén vo



Hb Trong Du, Truong Van Mén, Lé Thanh Quang, Pham Quang Du

Kim phun
++12V
arduino R3
330 |
4 |
3 G |
|
Opto R2
Pc 817 K IRF640 |5

Hinh 3: So d6 mach dién diéu khién déng/mé
kim phun

ling (Hinh 5), trén vo ling c6 hai mAu kim loai
cach nhau 180°. Khi méu kim loai & ngay vi tri
dau do cam bién, chan output cia cdm bién O
V nén khong c6 ngudn dién qua R1, R2, chin
1 ctia Opto nén lic nay Opto khdong hoat dong.
Khi d6, ngudn 5 V qua R4 va dén mach arduino.
Ngudc lai, khi mau kim loai di qua khoi vi tri
dau do thi chin output cdm bién xuét ra ngudn
12 V. Nguodn nay qua R1 va diode zennor vé mit.
Diode zennor loai 5 V nén c6 dién ap 5 V qua
R2 va chéan 1 ctia Opto dén chan 2 ctia Opto va
vé mat. Lic nay, Opto hoat dong cho nguodn 5
V qua R3, chin 4 cta Opto chan 3 cta Opto va
dén chan B ctia Transistor vé mét. Transistor dn
nén cho ngudn 5 V qua R4 dén chan C va E vé
mat. Tin hiéu dau ra vio cta arduino 12 0 V. Bén
canh d6, cadm bién G 13 cam bién tiém cian PNP
lap trén nip dia cam va trén dia cam khoan mot
16 tron. Khi 16 tron niy & ngay vi tri cia dau do
cam bién thi chan output ctia cdm bién xuét ra 0
V va khi 15 tron & vi tri khéc thi chan output cia
cam bién xuét ra 12 V. Khi d6, nguyén 1i lam
viéc tuong tu nhu trong trudng hop cam bién toc
dd dong co Ne.

Thuat todn xdc dinh lugng nhién liéu can cung
cAp thong qua viéc xdc dinh thdi gian m& kim
phun dudc trinh bay & Hinh 5. Dbi v6i cam bién
4p suat va nhiét do cta khi nap, tin hiéu dién 4p
ra clia cam bién va gid tri 4p suat va nhiét do
tuong tng dudc chuyén ddi dua vao dudng dic
tinh thuc nghiém dugc xay dung bi nhém nghién
cttu nhu Hinh 6 va Hinh 7. Thoi diém phun nhién
liéu LPG dudc 1ap trinh 1a vi tri pittdng & di€m
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Sensor

to arduino

Hinh 4: So dd mach dién xt li tin hiéu cam
bién téc do dong co (Ne) va truc cam (G)

chét trén va bat diu di xubng trong thoi ki hut.

Cam bicn nhiét

N, =07 —09 } .

Cam bien toc | |
d6 dong co

d6 khi nap

| Cambien dp
suat khi naj

pxTo nD
PoxT602 1

Qm = po

Mk __ Qmn
(A/F)Lec  (A/F)Lpa

Mmppg =

1 8
(A/F)ipg= m(gc +8h -0y

)

)
mypg
fn =208 (g) " ”.
inj

Hinh 5: So db tinh toan thdi gian nhéc
kim phun

2.5
2.0
1.5
= 1.0

out (V)

0.5

40 60 80 120

Ap suéit (kPa)

100

Hinh 6: Buong ddc tinh thuc nghiém cua
cam bién 4p sult duong dng nap (MAP)

B. Két qud ché tao va ddnh gid thuc nghiém
Trong nghién cdu nay, xe Wave S 110 dugc

st dung dé chuyén d6i hé thdng nhién liéu tir bd

ché hoa khi sang hé théng phun nhién liéu LPG.
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4.5
4.0 g
250 Teee,
e 2.0 Ry
525 e
= 2.0 e
15| y=-0.0417x +4.2676 — *“w.,
1.0
0.5
0

0 10 20 30 40 50 60 70 80

Nhiét d§ (°C)

Hinh 7: Buong dic tinh thuc nghiém ctia cam
bién nhiét d6 dudng dng nap (IAT)

Ciéc thong sd co ban cia dong co trén xe Wave
S 110 dudc trinh bay 6 Bang 1. Hinh anh thyc
té cac chi tiét chinh trong hé théng phun nhién
liéu LPG sau khi ché tao va bd tri & cic vi tri
trén xe gin mdy Wave S 110 dudc trinh bay &
Hinh 8. Hinh anh thuc ctia xe Wave S 110 sau
khi 13p hé théng phun nhién liéu LPG thay thé hé
théng nhién liéu xing ding bo ché hoa khi. Binh
nhién liéu khi hoa 16ng LPG c6 kha nang chua
khoang 13 lit nhién liéu v6i khbi lugng nhién
liéu khoang 6 kg dugc dat § phia trudc ngudi lai.
Binh nhién li€éu dugc bao vé bdi mot 16p vo duge
lam chii yéu bang nhua c6 do bén cao. Ngoai ra,
cdc chi tiét khéc trong hé thdng dudc bb tri & cac
vi tri khac nhau nhu Hinh 8 va khong lam thay
déi hinh ddng hay kich thudc bén ngoai cua xe.
Ngoai ra, ching ta ciing c6 thé bd tri binh nhién
liéu & phia sau cung giébng nhu mot s6 xe c6 lap
thém thung dung d6 & dudi xe.

Dé danh gid thuc nghiém vé kha ning van
hanh ctia hé théng phun nhién liéu LPG, nhém
nghién ctiu d tién hanh cho xe chay thuc nghiém
trén dudng G hai trudng hgp nhu duge trinh bay
6 Bang 2. Truong hgp 1, xe dugc chay thuc
nghiém trén dudng ngoai 6 Thanh phé H6 Chi
Minh tuong d6i biang phing véi quang dudng thi
nghiém 1a 25 km va c6 tai la ché thém 1 nguci
ngdi phia sau v6i khdi luong 50,3 kg. Van tdc
t6i da ctia xe 12 50 km/h va gidm xudng t6i miic
an toan khi can thiét. Két qua chay thuc nghiém
trong trudng hop nay cho thiy xe hoat dong on
dinh, khong bi tit mdy dot ngot khi chay & céc
ché do khac nhau. Van tdc trung binh clia xe dat
dugc 1a khoang 45 km/gio. Tuy nhién, kha nang
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Hop diéu khién kim phun (ECU)

Hinh 8: Hinh 4nh céc chi tiét ctia hé thong
phun nhién liéu LPG sau khi ché tao

Hinh 9: Hinh 4nh xe Wave S 110 v6i hé thong
phun nhién liéu LPG
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Thong sb ki thuit ctia dong co Wave S110

Loai déng co Xang, 4K, 1 xilanh

Hé thong lam mat Khéng khi

Dung tich xi lanh 1091 cm?

Puémg kinh = hanh - o

trinh pittong 50 mm = 556 mm

T1is6 nén 9.0:1

Cong suit t61 da 6_103 %W@'hm
vong/ phit

M6-men xodn cye dai | i Nm (@ 6000
vong/phat

dép ting su ting tdc trong thdi gian ngan thi chua
dat dugc nhu truong hop dung bd ché hoa khi.
Két qua so sanh v& mic tiéu hao nhién liéu khi
st dung nhién liéu xing véi bo ché hoa khi va hé
théng phun nhién liéu LPG & cic lan thit nghiém
khac nhau dudc thé hién & Hinh 10. Dya trén gid
nhién liéu LPG va xing tai thoi diém thit nghiém,
chi phi trung binh cho xe dung nhién li€u xdng
cao hon chi phi dung nhién liéu LPG la 57,56
ddng/km. Nhu vay, khi xe chay bang nhién liéu
LPG sé viia giam dugc khi thai ddc hai nhu cac
nghién cifu da cong bd, vira gidm dugc chi phi
nhién liéu. Dbi véi trudng hop chay thuc nghiém
2, xe dudc chay 1én dbc & mot nha giit xe mdy
nhiéu tang v6i dudng doc 1a 19,6% va véi tai
trong gibng nhu trudng hop 1. Xe chay & s6 1
va canh buém ga dudc mé hoan toan. Xe dugc
xult phét cich vi tri bat diu Ién dbc 1a 3 m. Két
qua ciing cho thiy xe chay 6n dinh va c6 thé dat
dugc van toc tdi da 13 khoing 20 km/h.

Thong s6 bd tri thuc nghiém

Thong s6 | Trwémg hop 1 | Trwimg hop 2
. Ngoai & Nha giit xe

Nai chay TPHCM phidu ting
Quing duong 25 km 40m
Vin tdéc 161 da 50 km/gid 20 km/gi
36 truvén
hép s6 ! :

. 2 ngwii 2 ngwin
Tai trong (~110 ke) (~110 ke)

IV. KET LUAN

Hé théng phun nhién liéu LPG diéu khién dién
tl da dudc thiét k& va ché tao thanh cong dé thay
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LPG mXang
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Hinh 10: D) thi so sanh muc tiéu hao nhién
liéu thyc nghiém khi xe st dung nhién liéu
xang va LPG.

thé hé thdng nhién liéu xing dung bo ché hoa khi
trén xe gan may Wave S 110. Két ciu cia xe sau
khi I3p hé théng phun nhién liéu khong c6 su thay
d6i dang ké. Két qua danh gia thuc nghiém budc
dau cho thiy xe hoat dong 6n dinh va dap tng
tuong ddi tot cac ché do lam viéc thuc té clia xe.
Chi phi nhién li€u trung binh cho xe dung nhién
liéu xdng cao hon chi phi dung nhién liéu LPG
1a 57,56 dong/km. Huéng nghién ciu tiép theo
clia nhém 12 hoan thién chuong trinh diéu khién
hé théng phun nhién liéu nham t6i uu héa lugng
nhién liéu phun va thdi diém phun khac nhau &
cdc ché do lam viéc clia dong co.

Loi cam on

Nhom tac gia chan thanh cam on Truong Dai
hoc Cong nghiép Thanh phd HO6 Chi Minh va
Truong Dai hoc Tra Vinh da hd tr¢ thdi gian va
thiét bi thi nghiém cho nghién ciiu nay.
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