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ABSTRACT

Liquified petroleum gas (LPG) has been confirmed as one of preferably alternative fuels in the
current situation. It contributes to the diversification of energy sources to replace and reduce pollution
emissions from engines. However, it is necessary to carry out researches and experiments before
applying extensively to practice. This paper presents the foundation of designing, the Diesel-LPG
dual fuel system and experimental results. The study was conducted on Ford Ranger WL diesel engine.
The test results show that the Diesel-LPG dual fuel engine consumes less fuel than the baseline Diesel
engine while ensuring the basic features.

TOM TAT

Khi dau mé héa long (LPG) da dwoc khang dinh la mot trong nhiing nhién liéu thay thé tot nhat
trong tinh hinh hién nay. No gop phan da dang hoa nguon nhién liéu thay thé va giam é nhiém do khi
xa tir cac dong co. Tuy nhién, can thiét phdi tién hanh nhitng nghién ciru va thwc nghiém trude khi
ung dung no vao thuc 1é mét cach rong rdi. Bai bao nay trinh bay viéc thiét ké, ché tao hé thong nhién
liéu kép Diesel-LPG va cdc két qua thure nghiém. Nghién civu dwoc tién hanh trén dong co diesel Ford
Ranger WL. Cdc két qua cho thay déng co nhién liéu kép sir dung két hop Diesel véi LPG van dam

bao cac chi tiéu co ban, tiet kiém chi phi nhién lieu hon so voi dong co Diesel co so.

I. GIOI THIEU

Su gia tang nhanh chong céc loai 6 t6 s dung
ngudn nhién liéu 1ong c6 ngudn gdc hoa thach da
1am cho ngudn nhién lidu nay ngay cang can kiét.
Nguy hiém hon, céc loai 6 t6 khi sir dung ngudn
nhién liéu ndy di lam 6 nhiém méi truong do
thai ra cac khi doc hai, trong d6 dong co Diesel
12 nguon san sinh ra luong bd hong va oxyt nito
khé 16m. Bé giam khi thai trén xe chay Diesel, dac
biét 1a giam luong bo hong hinh thanh, mét trong
nhitng huéng nghién ctru 1a sir dung khi dau mé
hoa 1éng (LPG) trén cac dong co Diesel.

C6 nhiéu phuong an khac nhau duoc sir dung
dé cai tao hé théng nhién li€u Diesel sang su
dung LPG. C6 thé cAp LPG cho dong co Diesel
bang cac cach: dung hong khuéch tan, phun trén
duong nap hodc phun truc tiép vao budng chay.
Hong khuéch tan khong dap tmg duoc tat ca cac
ché do lam viéc cua dong co nén céc chi tiéu
kinh té k¥ thuat ctiia dong co khong cao. Phuong
phap phun truc tiép cho phép tao hdn hop chay

phan 16p, tiét kiém nhién liéu va giam 6 nhidm
khi xa nhung doi hoi ky thuat phirc tap. Phuong
an phun trén duong ong nap dat hiéu qua cao,
dap umg dugc cac chi tiéu vé kinh té k§ thuat cua
dong co nén da dugc ap dung. Hi¢n nay, & Vigt
Nam, con luu hanh kha nhiéu xe tai nho va trung,
sir dung dong co diesel v6i bom cao 4p kiéu cil,
gdy 6 nhiém moi truong. Chinh vi vdy, nhém
nghién ctru chon dong dong co nay dé nghién
ctru chuyén d6i sang hé thng dung nhién liéu
kép Diesel - LPG. Do do, phuong an dugc chon
la:

- Pong co FORD RANGER WL, 4 xy lanh thang
hang.

- Str dung Diesel lam nhién liéu moi.
- Phun LPG trén dwong ong nap.

- Sir dung vi diéu khién dé kiém sodt qud trinh
phun Diesel, LPG.



II. THIET KE HE THONG CUNG CAP NHIEN
LIEU LPG CHO PONG CO DIESEL

Dé dua LPG vao trong budng d6t thi phai xac

dinh dugc luong Diesel ¢ dinh dang phun dé
tor do tinh ra dugc luong LPG can phun. Vi vay,
nhiém vu quan trong nhat 1a phai xac dinh lugng
Diesel ¢b dinh dugc phun ¢ cac ché d6 hoat dong
cua dong co.
Mot bo phan quan trong cua dong co Diesel la bo
diéu toc. Bo diéu toc giup dong co chay 6 on dinh,
tranh vuot toc. Tuy nhién, véi bd diéu tdc co khi,
viéc kiém soat lugng Diesel phun ra rat kho thuc
hién. Giai phap dat ra 13 thao bo bo dicu téc co
khi st dung céc qua vang va thay vao do6 1a mot
bo diéu tde dién tir st dung Rc servo dé 6n dinh
tdc d6 dong co va diéu khién luong Diesel phun
vao trong budng dét.

Lugng LPG cung cip cho dong co duoc quyét
dinh bdi thoi gian nhac kim phun. Thoi gian nay

Tap Chi Khoa Hoc Gido Duc Ky Thudt, 50 18(2011)
BPai Hoc Sir Pham Ky Thugt Tp Ho6 Chi Minh

do b diéu khién tinh toan dya vao tin hiéu vi tri
ban dap ga va toc do dong co tir cam bién dién
tur gdi ve.

Tém lai, viée thiét ké hé théng cung cép LPG cho
dong co Diesel bao gém: lép dat, khao sat dac
tinh cam bién téc d6 loai dién tir va cam bién vi
tri ban dap ga, cdm bién do g16 day nhiét, thao bo
bo diéu tdc co khi trong bom cao ap va sir dung
Re servo dé diéu khién bom cao ap, xdy dung
thuat toan diéu khién, thiét ké bo diéu khién véi
phan tir trung tdm 13 vi diéu khién Atmega 32,
1ap trinh cho vi diéu khién.

So d6 nguyén 1y bd tri cac cam bién, bo diéu
khién va co cau chap hanh dugc trinh bay trén
hinh 1.

Turbo ting ap Khdng khi

Khi thai

diéu khién

Hinh 1. So do bé tri cdc thiét bi

Khi hoa long LPG tur binh chtta duge cap truc
tiép toi cac kim phun duoc b6 tri trén dudng o ong
nap. B diéu khién tinh toan thoi gian nhac kim
dya vao céc tin hi¢u cam bién vi tri ban dap ga
va cam bién toc d6 dong co. Re servo kiém soat

luong dau diesel bang cach quay can diéu khién
bom cao 4p, nd quay can dleu khién qua do kéo
vong tran bom cao 4p, quyét dinh lugng dau
diesel. Hoat dong cua Re servo do bd diéu khién
kiém soat.
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Hinh 2. Péng co Ford Ranger véi hé thong nhién liéu kép

Ehditac LCD
Ehéditao ADC
Ehditao timer 0
Ehai tao timer 1

Thuat toan diéu khién 1ap trinh duoc chi ra trén hinh 3.
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Hinh 3. Thudt todn diéu khién



Khi bat cong tac kh01 dong, Rc Servo kéo can diéu
khién bom cao ap vé vi tri cung cap nhién liéu cao,
du dé khoi dong Khi dong co da khoi dong, tin hiéu
dong co duge goi toi bo diéu khién, tir d6 diéu khién
Rc Servo dé diéu tdc dién tir & ché do hoat dong
diesel. Khi chuyén sang st dyng két hop voi LPG, bd
diéu khlen nhap tin hiéu khéi luvong khong khi nap,
tin hiéu toc dd dong co, tin hiéu ban dap ga r01 tinh
toan, tra ban do, tir d6 diéu khién Rc Servo va xuit tin
hiéu dén kim phun LPG.

O ché dj chay 100% Diesel, bd diéu khién dwa vao
téc do dong co dé tra bang dir li¢u luu trong bo nhé
chuong trinh, tir d6 diéu khién Rc Servo. Dya vao
thue nghiém, 1ap ban d6 bé rong xung diéu khién Rc
Servo theo toc dd dong co.

0] che do o sur dung LPG, sau khi trur di 1uorng khong
khi can thiét dé a6t chay luong diesel moi, dua vao
tin hiéu do gio, thoi gian kim phun m¢ duge diéu
chinh dé cung cép mot lugng LPG vira dii tuy theo
ché d6 hoat dong cua dong co. Cac bang tra dugc luu
vao bo nhé cua vi diéu khién.

Pau tién, cam bién do gi6 gui tin hiéu luu lwong khi

nap (m ) vé bo diéu khién. Tir dién ap cua cam bién,
vi diéu khién tim ra Iuu luong khi nap.

:f(Vb)

Luc néy, b6 diéu khién dan kiém soat Re servo ¢
mot vi tri dinh trude nén ta biét khoi luong dau diesel
(m d,m) phun ra tir kim phun dau. Khéi lugng khong
khi can dé d6t hét luong diesel trén 1a:

m. . =(A/F), =144%m, .

Luong khong khi con lai diung dé d6t chay LPG, d6
la:

*
adiese sel mdr’ewe sel

Mmypg =m, —m

a adiesel

Vi mot luong khong khi (m ) nhu vay, chon A=1,
chay ly tuong, lugng LPG la:
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n

7 alPG

alPG

15.5

m; pg

Tra bang, vi diéu khién thu dugc thoi gian nhac kim
phun LPG.

Lins :f(mLPG)

B diéu khién dugc thlet ké dé tong hop céc tin hiéu
dau vao, tinh toan, xuit cac tin hiéu dau ra diéu khién
kim phun va Rc servo. So dd khdi bo diéu khién dugc
chi ra trong hinh 4.
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Hinh 4. So do khéi bé diéu khién

Hinh 5 trinh bay so d6 mach dién cia bo diéu
khién. Phan trung tim cua bo diéu khién 1a chip
atmega 32, dugc 1ap trinh bang ngon ngir C. Mot
ngudn 5V duoc dung dé diéu 4p va ha dién ap
12V ctia accu, cung cdp cho hoat dong cta ca
bd diéu khién. Ngoai ra, con c6 bo chuyén doi
ADC, mach khuéch dai va cong suét, va mot sb
linh kién khac.
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Hinh 5. So d6 mach dién bg diéu khién

IIIl. THUC NGHIEM DANH GIA
MOMENT, CONG SUAT KHI THAI
VA TIEU HAO NHIEN LIEU

Dé danh gia cac tinh ning ctia dong co diesel
nhién lidu kép, mot s6 thir nghiém dugc tién
hanh dé do moment, cong suat, khi thai, tiéu hao
va tiéu phi nhién li¢u. Trong d6, cac thir nghiém
duoc tién hanh ¢ phong thir nghiém dong co,
khoa Co khi Pong luc, truong Cao ding Su
pham K¥ thuat Vinh Long.

Két qua mot so chi tiéu thuc nghiém dugc chi ra nhu
sau:

» Moment xo{in cuc dai dat duoc 98,2%
so vo1 dong co chuan.

» Cong suit cuc dai dat duge 86% so voi

dong co chuan.

> Luong LPG thay thé 38,5% luong nhién
liéu diesel.

> Ham lugng bd hong va NO,_ giam dang
ke.

» Tiéu phi nhién li¢u giam 5,6%.
Pong co diesel dung nhién liéu kép vé co ban,
dam bao cac yéu cau, it 6 nhiem va tiét kiém hon
dong co diesel tuong ung.
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