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Bai bao nay trinh bay két qua nghién ctru lwa chon lweng phun méi hop ly tai ché dé momen

I&n nhat khi chuyén ddi dong co diesel sang s dung luvéng nhién liéu LPG/diesel. Dong co
diesel ban dau c6 hé théng nhién liéu diesel diéu khién dién t&r kiéu tich ap, hé théng cung
cap LPG diéu khién dién t&r dwoc thiét ké, ché tao méi. Tac gia thir nghiém thay déi cac
lwong phun méi khac nhau khi st dung nhién liéu kép 20%LPG & ché dd 100% tai, 2000
v/ph, momen I6n nhat. Anh hwéng clia lwgng phun mdi diesel dén ndng dd cac thanh phan
phat thai, dién bién ap suét trong xilanh va sw rung déng cta dong co lwéng nhién liéu
LPG/diesel dwoc phan tich va danh gia dé Iwa chon lwong phun méi hop ly. Trong nghién
ctu nay, lwong phun méi hop ly dwoc xac dinh nam trong khoang 110 dén 120 ps.

This paper presents the results of research on selecting the appropriate amount of primer

injection at the maximum torque mode when converting a diesel engine to use dual fuel
LPG/Diesel. The original diesel engine had an electronically controlled accumulator fuel
injection system. A new electronically controlled LPG supply system was designed. The
author tested engines with different amounts of primer injection with 20% LPG dual fuel at
100% load, 2000 rpm, and maximum torque. The influence of diesel priming on the
concentration of emission components, pressure changes in the cylinder, and the vibration
of the LPG/Diesel dual-fuel engine were analyzed and evaluated to select the appropriate
amount of priming injection. In this study, the appropriate amount of priming injection was

Tom tat:
Tw khéa: Lwéng nhién lieu LPG/diesel, tinh nang va phat thai, phun méi.
Abstract:

determined to be in the range of 110 us to 120 ps.
Keywords: LPG/diesel dual fuel, perfomance and exhaust emissions, pilot.
1. DAT VAN BE

Viéc str dung nhién li¢u LPG trén dong co
diesel duoc nhiéu nha khoa hoc quan tam
nghién ciu [4, 5, 6, 7, 8, 9, 10, 11, 12, 13].
LPG la loai nhién liéu it gay 6 nhiém, da duoc
nghién cau va st dung nhiéu trén dong co
xdng & cac nudc ciing nhu & Viét Nam, nhiéu
két qua nghién ciru cho thay, LPG c6 thé thay

thé mot phan nhién liéu diesel, dong co lam
viéc dudi dang ludng nhién ligu [1,2].

Nhiéu nghién ctu cho thay, khi ting ty 1& LPG
lam cho tdc d6 tang ap suét trong xilanh cang
I6n, d6 rung dong manh va phét ra tiéng gd
lam cho ty 1& LPG thay thé bj han ché va giam
tudi tho dong co, tham chi hu hong dong co
nhanh chong [2].
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Vi vay, trong bao nay, tac gia nghién ctu lya
chon luwong phun méi diesel hop ly khi sir
dung nhién liéu kép 20%LPG & ché d6 100%
tai, 2000 v/ph, momen Ién nhat. Sau khi phan
tich, danh gia anh huong cua phun moi diesel
dén ndng d6 céac thanh phan phat thai va dién
bién 4p suit trong xilanh dong co st dung
ludng nhién liéu LPG/diesel, lugng phun mbi
hop 1y nén lya chon & ché d6 nay la 110 dén
120 ps.

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

DPong co thir nghiém 1a dong co mau 1 xilanh
AVL5402 sir dung hé thdng cung cdp nhién
liéu diéu khién dién td Common Rail c6 giao
dién diéu khién bén ngoai, cho phép thay doi
cac thdng sé dau vao nhu luong nhién liéu,
thoi diém phun. .. theo yéu cau thi nghiém voi
cong suat dinh muac 9 kW, téc d6 dinh muac
3200 v/ph, téc d6 tbi da 3500 v/ph [5].

Hé théng cung cip LPG diéu khién bang dién
ter dugc nghién ctu va ché tao méi gom bo
diéu khién trung tam ELC, cac cam bién, voi
phun LPG. Ngoai ra, hé théng cung cap LPG
duoc mua hoic ché tao va lap dat phuc vy thi
nghiém [2].

Bang 1. Théng sé co ban cua DC AVL 5402

Hanbh trinh piston 95 | mm
buong kinh xilanh 80 | mm
S6 xilanh 1 -
Thé tich cong tac 510,7 | cm®
Cong suat dinh muc & toe do

n = 3200 v/ph O kW
Momen cuc dai & n = 2000 v/ph 31,4 | Nm
Ty s6 nén 173 | -

2.2. Nhién liéu the nghiém

Nhién liéu diesel thi truong c6 ham luong luu
huynh theo tiéu chuan 1a 500 ppm [14]. LPG

duoc chira trong binh chtra vai ap suét 7bar co
ty 16 vé thé tich cua propan/butan la 40,25/
59,75.

2.3. Thiét bj thie nghiém

Hé thdng thiét bi thir nghiém duoc thuc hién
trén bang thu AVL 5402 tai Trung tdm Nghién
ctu cac ngudn dong luc va phuong tién tu
hanh, Truong Co khi, Pai hoc Bach khoa Ha
Noi, gom: [1, 2].

Bang thu dién Dyno-AMK, dong co nghién
ctu 1 xilanh 5402, hé thong lam mat dau bdi
tron va nudc lam mat AVL577, thiét bi do tiéu
hao nhién liéu Fuel Balance 733S, thiét bi
diéu khién tay ga THA100, hé théng diéu
khién va giam sat bang tht PUMA, hé thong
diéu khién ECU cung cap nhién liéu cho dong
co INCA, thiét bi do dién bién ap suat trong
xilanh INDICATING, thiét bi xac dinh nong
d6 khi thai CEB-II, thiét bi xac dinh do mod
khoi Opacimeter 439, Smoke Meter va mét s6
thiét bi phu tro khéc.
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Hinh 1. So’ dd bang thir ddong co 1 xilanh
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2.4. Quy trinh thor nghiém

So sanh dac tinh cta dong co khi str dung don
nhién li¢u va luong nhién li¢u ta dung phuong
phap d6i chimg. Ban dau thir nghiém dé do
dic tinh téc do dong co st dung 100% nhién
licu diesel, d& c6 dugc cac thong s momen,
cong suit, &p suat trong xilanh, d6 rung dong
va thanh phan khi thai cua dong co. Sau do,
van hanh dong co st dung ludng nhién li¢u
véi lugng diesel giam xudng 20% nhung van
dam bao momen, cong suét véi dong co don
nhién liéu diesel. Ta goi d6 1a LPG thay thé
20%.

Tién hanh thuc hién qué trinh phun mdi voi
dong co st dung ludng nhién ligu LPG/diesel
tai toc d6 cho momen 16n nhat 2000 vg/ph,
100% tai, ty lé LPG thay thé 1a 20%. Thoi
gian phun moi nhién ligu diesel lan luot la
90, 100, 110 va 120 ps.

Do thanh phan phat thai, dién bién ap suat
trong xilanh va d¢ rung dong cua dong co dé
lya chon lwong phun moi hop ly khi sir dung
ludng nhién liéu LPG/diesel.

2.5. Hé théng cung cap LPG

Trong hé thdng cung cap nhién liéu LPG,
nhién liéu LPG dugc tich trong binh chua
thuong mai trén thi truong. Viéc diéu chinh ap
suit LPG trong qué trinh thi nghiém duoc
thuc hién bang van giam ap dang co khi. LPG
dugc hoa hoi hoan toan qua bd chuyén doi
hoéa hoi truge khi vao dong co. Trén duong
cung cap LPG cho dong co con ¢ cac cam
bién do nhiét 4o, ap suat va luu luong LPG.
LPG dugc phun vao duong 6ng nap cua dong
co qua voi phun. Céc tin hiéu tir cam bién téc
d6, cam bién nhiét do, cam bién luu luong,
cam bién chan ga, cam bién ap suit,... duoc
dua vé bo didu khién hé thdng cung cap nhién
lieu LPG. Tin hiéu diéu khién phun LPG dugc
gui t6i van dién tir dong ngat nhién liéu dat

phia trudc bd hoa hoi va tin hiéu didu khién
voi phun. Qua4 trinh diéu khién cung cap LPG
dugc thuc hién théng qua giao dién cua may
tinh két ndi véi bo ELC[2].

L ELc | FC
ugeofLSIR =]
B =
Hinh 2. So’ db |4p dat hé théng diéu khién cung cap
nhién liéu LPG

3. KET QUA NGHIEN clru

3.1. Lwa chon lweng phun méi hop ly qua
néng doé phat thai

Két qua cho thay phat thai CO va Do khéi déu
giam xuéng (hinh 3) va NO, ting 1én khi ting
luong phun méi (hinh 4). Biéu nay chang to
khi phun méi qué trinh chay cua dong co da
duoc cai thién tét hon. Khi phun moi voi thoi
gian 120 ps (Pilot120 trén hinh vé) thi CO
giam 46,68% va do khdi giam 26,85% so voi
LPG20% (LPG20% la ty 1&6 LPG thay thé
20% diesel va khong phun maoi). Pong thoi,
phat thai NOy tang 24,91%. Tuy nhién, khi
phun mdi véi thoi gian 90ps thi ca CO va do
khoi déu tang tuong tng 12 19,66% va 15,07%.

Déi voi phét thai HC, khi bat ¢au phun moi
véi thoi gian phun & 90 ps thi HC giam
15,01%. Tuy nhién khi ting lwong phun moi
thi HC ciing tang 1én, véi luong phun moi
120 ps thi HC tang 5,75% so vai truong hop
khong phun méi (LPG20%).

Két qua trén kho lya chon lwong phun moi
hop Iy vi cai thién dugc thanh phan nay thi lai
lam tang thanh phan khac. Vi vay, dé di dén
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lya chon hop 1y can tiép tuc nghién cau vé do
dn rung cua dong co.
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Hinh 3. Anh hwéng caa phun méi dén phét thai CO
va dé khoi
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Hinh 4. Anh hwéng cta phun méi dén phat thai NO
va HC

3.2. Lwa chon lwong phun méi hop |y dién

bién ap suét xilanh va dé rung déng cua

déng co

Két qua trén hinh 5 cho thiy, khi thay doi
thoi gian phun mdi lan luot 1a 90, 100, 110 va
120 ps thi dién bién ap suat trong xilanh thay
dbi khong dang ké, tuy nhién toc do ting ap
suit Ap/A¢ so véi khdng phun mdi giam, do
d6 d6 6n va rung dong cua dong co giam
xudng.

Hinh 6 thé hién méi quan hé gitra goc quay
truc khuyu va cuong do rung dong, két qua
cho thay, dong co sir dung ludng nhién lidu

khi phun mdi 110 ps cho bién d6 rung dong la
nho nhat, tin sé rung dong ciing nhd nhat
(khoang céch gitra hai bién do rung dong Ion
nht).

Trong truong hop chi st dung nhién liéu
diesel véi ap suat phun 1000 bar thi gia tri
Ap/A@ 12 4,11 bar/°TK, khi dong co sir dung
ludng nhién liéu LPG/diesel 20%LPG thi gia
tri Ap/A¢ tang lén 25,69% (dat gia tri 517
bar/°TK).

Khi dong co str dung ludng nhién liéu va co
phun mai véi thoi gian 90 ps thi gia tri Ap/Ag
giam 18,86%, tiép tuc ting ty 1¢ phun moi thi
gia tri Ap/Ag cang giam. Khi ty I¢ phun moi
véi thoi gian 110 ps gia tri Ap/Ae la 3,78
bar/°TK giam 26,86%, véi thoi gian 120 ps
gié tri Ap/Ag 12 2,81 bar/°TK giam 31,56% va
lGc nay gié tri Ap/A¢ thip hon so vé6i dong co
chi sir dung nhién li¢u diesel.

Nhu vay, khi dong co st dung ludng nhién
licu diesel/LPG véi ty 1& 20% c6 do on va
rung dong cao hon dong co chi su dung nhién
liéu diesel. Tuy nhién, khi dong co st dung
ludng nhién liéu c6 phun mbi thi dong co lam
viéc ém hon va véi ty 18 phun mdi tir 110 ps
dén 120 ps thi dong co 1am viéc ém hon ca
trueong hop chi stir dung nhién liéu diesel.

85
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Hinh 5. Anh hwéng caa phun mai
dén dién bién ap suat trong xylanh
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o b - pus 4 KET LUAN
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—Pilot90  ——Pilot-100 Két qua nghién ciru thuc nghiém nghién ctu
il ==Pibtll0. —Pibk0 aph huéng cua phun moi diesel dén nong do
céc thanh phan phét thai va dién bién &p suét
trong xilanh dong co str dung ludng nhién liéu
LPG/diesel trén dong co diesel mot xilanh
AVL 5402 trang bi hé thdng cung cap nhién
licu diesel kiéu tich 4p va hé thdng cung cip
LPG didu khién bing dién tir cho thdy, khi
dong co st dung luong nhién ligu LPG/diesel
nén b sung phun méi nham giam d6 on rung.
Luong phun mdi hop 1y lva tly chon theo ché

180 d6 lam viéc cua dong co. Cu thé, ddi véi dong
Hinh 6. Anh huéng cda phun méi co mot xilanh AVL 5402, c"fché dd momen Ién
dén d6 rung déng cuia déng co’ nhat nén lya chon la 110 dén 120 ps.
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