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NGHIEN CU'U LA CHON PHUONG AN SU’ DUNG JICLO LPG
THiICH HOP KHI CHUYEN POI PONG CO DIESEL D1146TI
SANG SU’ DUNG LUONG NHIEN LIEU LPG/DIESEL

A STUDY ON THE SELECTION OF THE APPROPRIATE LPG JET WHEN
CONVERTING THE D1146TI DIESEL ENGINE TO AN LPG/DIESEL DUAL FUEL
ENGINE

Nguyén Phi Cudong Anh
B mon Cong nghé Ky thuat O 10, Vién K¥ thuat Cong nghé¢, Truong Pai hoc Vinh

TOM TAT

Viec nghién curu sw dung nhién lieu LPG trén dong co diesel o Viét Nam nham muc dich da
dang héa nguon nhién liéu, tang tinh kinh té va giam phdt thai déc hai cia dong co da dwoe nhiéu
nha khoa hoc quan tam. LPG la logi nhién liéu it gdy 6 nhiém, da dwoc nghién ciru va sir dung nhiéu
trén dong co xang o cdc nuwoc ciing nhu o Viét Nam.

Tuy nhién, khi chuyén doi tir dong co diesel sang sir dung ledng nhién liéu LPG/Diesel, ty 1¢
LPG trong déng co luéng nhién liéu nhdt thiét phai dwoc nghién ciru cho phit hop vi né dnh hwong
rdt lom dén cong sudt, nong do cdac thanh phan phdt thai, téc dé tang ap sudt trong xy lanh, do rung
déng manh va phdt ra tiéng gé lam cho 1y 1é LPG thay thé bi han ché, dong thoi lam giam tuéi tho
dong co.

Bai bdo nay trinh bay két qud nghién ciru phirong én lwa chon jiclo phit hop cho déng co
diesel D1146TI c6 hé thong nhién liéu diesel diéu khién co khi truyén thong dwoc chuyén doi sang
s dung luwong nhién lieu LPG/Diesel. Tac gia di vao phan tich, danh gia anh huwong dwong kinh
jiclo, ap sudt LPG sau bé héa hoi va vi tri ldp jiclo dén cong sudt, tiéng g6 va thanh phan phdt thai
khéi dé lwa chon vi tri va dwong kinh jiclo phit hop véi dong co nghién ciru. Két qua nghién civu cho
thdy, jiclo c6 dwong kinh 1,6 mm, voi phun ldp & vi tri truée két lam mat khi ting dp va dp sudt sau
bé héa hoi la 2,65 bar la hop Iy nhat.

Tw khéa: Luong nhién lieu LPG/diesel; Tinh nang va phat thai.
ABSTRACT

Study of using LPG fuel in diesel engines to diversify fuel sources, develop the fuel economy
and reduce engine gas emissions has caught the interest of many scientists in Vietnam. LPG is a
low-polluting fuel, which has been studied and used a lot on gasoline engines in many countries,
including Vietnam. However, when converting from a diesel engine to using dual fuel LPG/Diesel,
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especially when increasing the replacement ratio of LPG, the pressure in the cylinder increases,
strong vibrations happen and knocking sound is emitted, which limits the replacement rate of LPG,
and at the same time, shorten the lifespan or even damage the engine.

This paper presents the results of the study on choosing a suitable jet for the D1146TI diesel
engine with the traditional mechanically controlled diesel fuel system converted to using dual fuel
LPG/Diesel. The author analyzes and evaluates the influence of jet diameter, LPG pressure after the
vaporizer and jet mounting position on the power, knocking sound and smoke emission components,
in hopes of selecting the appropriate jet position and diameter with respect to the engine in question.
Research results show that the most reasonable configuration is as follows: the jet has a diameter
of 1.6 mm, the nozzle is installed in the position in front of the turbocharger cooler and the pressure

after the vaporizer is 2.65 bar.

Keywords: LPG/diesel dual fuel; Performance and exhaust emissions.

1. GIOI THIEU

Pong co dt trong noi chung va dong
co diesel noi riéng hién dang dugc su dung
rong rdi trong hau khip cac linh vyc kinh té
khac nhau, chiém ty 1¢ 16n dén hon 90% trong
cac phuong tién van tai duong b, duong song,
duong bién, lugng khi thai doc hai trén dong co
diesel gay 6 nhiém moi truong nghiém trong

[1].

LPG la loai nhién liéu it gdy 6 nhiém,
da dugc nghién ciru va str dung nhiéu trén dong
co xang & cac nudc cling nhu ¢ Viét Nam [5,
6], d6i voi dong co diesel, nhiéu két qua nghién
cru bude dau cho thay, LPG c6 thé thay thé
mot ph?m nhién li€u diesel, dong co lam viéc
dudi dang ludng nhién li¢u, ddm bdo tinh ning
ky thuat, cdc thanh phan phat thai HC ting,
NO_ tdng, CO va Soot gidam manh [2, 3].

Ty 1€ LPG trong dong co ludng nhién
liu nhat thiét phai duoc nghién ctru cho phu
hop vi né anh huong rat 16n dén cong suit,
ndéng do cac thanh phan phat thai, tbc do ting
ap suét trong xy lanh, d6 rung dong manh va
phat ra tiéng g6 [4].

Vi vay, trong bai bao nay, tac gia nghién
cuu lya chon vi tri lép dat va duong kinh jiclo
pht hop cho dong co D1146TI dugc chuyén doi
sang st dung ludng nhién liéu LPG/Diesel. Déi
tuong nghién ctru 1a dong co diesel D1146TI
trang bi hé théng cung cap nhién liéu diesel kiéu
co khi va hé théng cung cip LPG dugc mua cua
hang Eco Gas (Australia). Cac jiclo dugc cung
cép theo bo v6i hé thong LPG, ngudi sir dung
c6 thé lua chon jiclo phu hop voi dong co cua
minh.

Viéc lua chon thanh cong vi tri 1ap dit va
duong kinh jiclo cling chinh la ty 1¢ LPG thay
thé diesel, 1a tién dé cho nhitng nghién ctru sau
hon vé dong co ludng nhién liéu LPG/diesel.

2. THIET LAP THi NGHIEM
2.1. Pong co thir nghiém

Dbong co thir nghiém la dong co 4 xy
lanh D1146TI mot hang, bén ky, 1am mat bang
nuée str dung hé thong cung cap nhién liéu diéu
co khi véi cong suat dinh muac 151 kW, & toe do
2200 (v/ph) dugc ldp nhiéu trén xe buyt tai Viét
Nam.
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2.2. Nhién li€u thir nghiém

Nhién li¢u diesel thi truong c6 ham
lwong Ivu huynh theo tiéu chuan 1a 500 ppm.
LPG dugc chira trong binh chira v6i ap suat
7 bar ¢6 ty 1& vé thé tich cua propan/butan 1a
40,25/59,75.

2.3. H¢ thong thiét bi thir nghiém

Cac thong sd kinh té k¥ thuat cua dong
co dugc xac dinh trén bang thtr dién APA 100
v6i can nhién liéu AVL 733S. Tu CEB II phan
tich cac thanh phan doc hai trong khi thai:
thanh p!l'?ln CO va (;O2 dugc do bang phuong
phép hap thu tia hong ngoai (NDIR), thanh
phan NO, do bang phuong phap quang héa
(CLD), thanh phan HC xéc dinh bang phuong
phap ion hoa ngon lira (FID). Thiét bi Smart
Sampler xac dinh ham lugng chat thai dang hat
bang phuong phép trong luong. PO khoi cia
khi thai dugc xac dinh qua do den ctua giéy loc
bang thiét bi AVL Smoke Meter 415.

2.4. No¢i dung thir nghiém

+ Thir nghiém cong suat dong co véi
cac jiclo va vi tri lap dat khac nhau.

+ Thtr nghiém do dd khai trong khi thai
v6i cac ap suat LPG sau bo hoa hoi khac nhau.

+ Két qua do do khoi trong khi thai véi
cac jiclo khéac nhau.

2.5. Hé thong cung cip LPG

Trong nghién ctru ndy, dong co dugc lap
thém hé théng cung cip LPG gém binh chira
LPG, by héa hoi LPG, bd diéu khién ECU,
van dién tur, jiclo va voi phun (Hinh 1). LPG
tor binh chtra di vao bd hoa hoi do hang Eco

Gas (Australia) san xut va duoc hoa hoi hoan
toan nho nhiét lugng cua nudc noéng tir dong
co. Sau do, LPG ¢ dang hoi di qua van di¢n
tur, qua jiclo va tdi voi phun, phun vao duong
nap & vi tri sau két lam khi tang ap. ECU nhan
tin hiéu 4p suat khi ting ap trén dudng dng nap
va tin hiéu toc do dong co dé diéu khién van
dién tir. Trong truong hop giam tai, ECU diéu
khién van dién tir dong dé cit luong LPG. Van
dién tr cling dong khi tde do dong co thép dudi
1000 vong/phut dé tranh hién tuong kich né do
ty 1€ LPG/diesel 16n. Cac jiclo c6 duong kinh
trong 0,8 mm; 1,0 mm; 1,2 mm; 1,4 mm; 1,6
mm, kich thudc nay quyét dinh luu lugng LPG
phun vao dong co. Trén bd hoa hoi LPG ¢6 gin
bo diéu chinh ap suat. Bo diéu chinh nay ldy
tin hiéu ap suat khi tang ap trén duong nap dé
diéu chinh ap suat phun LPG & cac ché do khac
nhau.

Tin higu ip sudt
duimg nap
| Bédubuchink
fip st
| Nude néag i ddag co
[ vac vara b boa by
- = | LpG .
Nhién ligu diesel tir [ i | 1 vin G

Tan dién tir | J - ~

5 F
LT e |

——

Bij hia hoi LPG

— “Tin higu tée 45
ECV ding cor

Hinh 1. So' do ldp dat hé thong cung cap LPG

Binh chira LPG

3. KET QUA NGHIEN CUU

3.1. Lua chon jiclo va vi tri lip dit cho dong
co

bong co duoc thtr nghiém va danh
gi4 tinh nang kinh té, k¥ thuat véi cac jiclo c6
duong kinh khac nhau va vi tri lép dat khac
nhau (vi tri cung cAp LPG vao dudng nap cta
dong co) nham lya chon ra loai jiclo va vi tri
lap dat t6t nhat. C6 5 loai jiclo v6i cac duong

kinh: 0,8 mm; 1,0 mm; 1,2 mm; 1,4 mm; 1,6 &
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mm. C6 3 vi tri gdm: vi tri 1 gan vi tri phan
nhénh duong nap; vi tri 2 ngay sau két lam mat
khi tang ap; vi tri 3 trude két 1am mat khi tang
ap (hinh 2 va hinh 3).

Hinh 2. Cac jiclo voi dwong kinh khac nhau

Hinh 3. Cdc vi tri lap jillo LPG

bong co dugc thir nghiém véi 5 jiclo co
duong kinh khac nhau va 3 vi tri lap jiclo nhu
trén tai hai ché d6: Ché do 1 - toc d6 1400 v/ph,
40% tai va ché do 2 - toc do 1800 v/ph, 60% tai,
giit nguyén lugng nhién liu diesel va cung cip
thém LPG véi luong khac nhau bang cach thay
dbi cac jiclo.

3.2. Két qua thir nghiém véi céc jiclo va vi tri
lap dat khac nhau

3.2.1. Két qud do céng sudt dong co
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Hinh 5. Céng sudt déng co (kW) véi cdc jiclo ldp
tai cac vi tri o ché do 2

Két qua trén hinh 4 va hinh 5 cho thay,
cong suat dong co ting ty 1 thuan véi kich
thuée duong kinh jiclo do lugng LPG cung
cap thém nhiéu hon. Voi phun lap & vi tri s6 3
thudng cho cong suét 16n nhét, do tai vi tri nay
thoi gian hoa tron LPG va khong khi dai hon
nén chit lugng qua trinh hoa tron tot hon.

3.2.2. Két qua do dp khéi trong khi thdi véi
cdac ap suat LPG sau by hoa hoi khdac nhau

Dé lua chon ap suit sau bd hoa hoi hop
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1y, do khoi trong khi thai dugce do trong truong
hop ép suit sau bo hoa hoi 1a 2,4 bar; 2,65 bar
va 2,8 bar véi jiclo 1,6 mm; ché do dong co
100% tai & 1400 v/ph va 2200 v/ph.

Két qua trén hinh 6 cho thay, so voi
truong hop st dung nhién liéu diesel, khi sir
dung ludng nhién liéu véi ap sudt sau bo hoa
hoi 13 2,4 bar, do khoi khong giam; véi ap suit
2,65 bar va 2,8 bar, d§ khoi gidam trung binh
5,3% va 8,2%. Tuy nhién, voi ap suat 2,8 bar,
dong co rung dong va co6 hién tuong kich nd
& cac ché do tai nho, déng thoi luong LPG du
khong str dung dugc trong binh chira cling 16n
hon. Do d6, lya chon ap suét sau bo hoa hoi 1a
2,65 bar.
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Hinh 6. DB khéi trong khi thdi véi cdc dp sudt
LPG khac nhau

3.2.3. Két qud do dé khéi trong khi thdii véi
cdc jiclo khdac nhau

Véi ap suat LPG sau bo hoa hoi la
2,65 bar, do khoi dugc so sanh khi dung jiclo
1,4 mm véi jiclo 1,6 mm tai hai ché d6 lam
viéc cua dong co ndi trén. Két qua trén hinh
7 cho thay, d6 khoi khi sir dung ludng nhién
li¢u voi jiclo 1,4mm cao hon khi str dung diesel
trung binh khoang 3,5%, trong khi d6 d¢ khoi
v6i jiclo 1,6mm thap hon trudng hop sir dung
diesel 1a 5,3%. Thu nghi¢m véi jiclo 1,6 mm,

ap suat sau bo hoa hoi 2,65 bar khong co6 hién
tuong kich nd trén toan dai toc do.
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Hinh 7. Do khoi trong khi thai voi cac jiclo khac
nhau

Tur cac két qua trén cho thay, phuong an
su dung jiclo c6 duong kinh 1,6 mm, voi phun
lap & vi tri s6 3 (truwdc két lam mat khi ting 4p)
va ap suét sau bd hoa hoi 1a 2,65 bar 1a hop ly
nhat.

4. KET LUAN

Hoan toan c6 thé sir dung LPG trén
dong co diesel hi¢n hanh duéi dang dong co
ludng nhién liéu ma van dam bao cong suat
dong co va co thé ché tao hé thong cung cap
LPG dé st dung trén cac loai dong co diesel
truyén thong.

Dbi véi hé thdng cung cip LPG cho
dong co D1146TI do hang Eco Gas (Australia)
san xuat, phuong an st dung jiclo c6 duong
kinh 1,6 mm, voi phun lap & vi tri trudc két lam
mat khi ting ap va ap sudt sau bo héa hoi la
2,65 bar 1a hop 1y nhat. <
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