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NGHIEN CU'U MO HINH MO PHONG QUA TRINH CHAY
VA HINH THANH PHAT THAI TRONG DONG CO
LUGNG NHIEN LIEU LPG/DIESEL

MODELING OF THE FIRE PROCESS AND EMISSION FORMATION IN THE LPG/DIESEL FUEL ENGINE
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TOM TAT

LPG (Liquefied Petroleum Gas) la loai nhién liéu thay thé tiém nang cho dong
co diesel dé chuyén sang st dung ludng nhién ligu LPG/Diesel. Tuy nhién, qua trinh
chdy trong dong co lugng nhién liéu khi/diesel rat phic tap do cd su két hgp qua
trinh tu chdy cla nhién liéu diesel vdi qua trinh chdy lan tran mang Ida cla nhién
liéu khi. Bai bdo nay tap trung xdy dung cdc mé hinh nhiét dong va cdc mo hinh
ddng hoc phan ing chay dé md phdng qua trinh tao hon hop, chdy va phat thai
clia dong co lugng nhién liéu LPG/diesel. Sau d6, nhom tac gia da st dung phan
mém AVL-Boost va phan mém FORTRAN m phadng trén ddng co AVL 5402 loai
trang bi hé thong nhién liéu kiéu tich ap diéu khién bang dién ti (common rail).
Két qua nghién ctu cho thay, cdc mé hinh dugc lya chon ph hgp cho dong co s
dung lugng nhién liéu LPG/Diesel. Phat thai HC va NO, trung binh & 9 cap toc do
tang nhiéu trong khi phat thai CO va Soot giam. Ngoai ra, khi st dung ty Ié LPG
thay thé cao hon, phat thai HC, NO, tang cao.

Tirkhoa: Nhién liéu kép LPG/diesel, phdt thdi, AVL-Boost.

ABSTRACT

LPG (Liquefied Petroleum Gas) is a potential alternative fuel for diesel
engines to switch to dual-fuel LPG/diesel. However, the combustion process in a
gas/diesel dual-fuel engineis very complicated due to the combination of the self-
combustion process of diesel fuel with the spreading combustion of gaseous fuel.
This paper focuses on developing thermodynamic models and combustion
reaction kinetic models to simulate the processes of mixture generation,
combustion, and emissions of dual fuel LPG/diesel engines. Then, the author used
AVL-Boost software and FORTRAN software to simulate an AVL 5402 engine
equipped with an electronically controlled accumulative fuel system (common
rail). The research results show that the selected models are suitable for engines
using dual-fuel LPG/Diesel. Average HC and NO, emissions at 9 speed levels
increased much while CO and Soot emissions decreased. In addition, when using
a higher rate of LPG, HC and NO, emissions increase.

Keywords: Dual-fuel LPG/diesel, emissions, AVL-Boost.

'Khoa Ca khi, Trutng Dai hoc Kinh té Ky thuat Cong nghiép
ZKhoa Co khi, Truting Dai hoc Cong nghé Giao thong van tai
*Truting Ca khi 0 t6, Truting Dai hoc Cong nghiép Ha Noi
“Email: vtphuong@uneti.edu.vn

Ngay nhan bai: 10/6/2023

Ngay nhdn bai stfa sau phan bién: 28/7/2023

Ngay chap nhén dang: 15/10/2023

76 | Tap chi KHOA HOC VA CONG NGHE ® Tap 59 - S 5 (10/2023)

Vii Thi Phugng'”, Nguyén Tudng Vi',
Tran Ngoc Vii?, Bui Van Chinh?

1. GIGI THIEU

Hién nay, chat lugng khong khi clia cac trung tam thanh
pho xuéng rat thap do bi 6 nhiém tir khi thai déng co xdng
va diesel [1]. Viéc s dung nhién liéu LPG (Liquefied
Petroleum Gas - khi ddu mé hoéa 16ng) trén dong cao diesel
dugc nhiéu nha khoa hoc quan tdm nghién ctu [2]. LPG la
loai nhién liéu it gay 6 nhiém, da dugc nghién ctu va su
dung nhiéu trén déng co xang & cac nudc cliing nhu & Viét
Nam, cho biét c6 thé thay thé dén 30% diesel ma chua gay
kich né, phat thai HC tang manh, NO, tang dén 50%, CO va
Soot gidm manh [3, 4].

Muc dich cta viéc nghién ctiu st dung luéng nhién liéu
trong dong co diesel la dé gidm phat thai khéi bui va thay
thé mot phan nhién liéu diesel truyén théng dang ngay cang
can kiét [5, 6]. Tuy nhién, dé dat dugc muc dich nay khi s
dung nhién liéu LPG trong dong ca diesel can phai hiéu ro
su hinh thanh hén hgp va chay cta luéng nhién liéu nay
trong déng co vi qua trinh chdy trong déng co ludng nhién
liu khi/diesel rat phuc tap do c6 su két hgp qua trinh tu chay
cla nhién liéu diesel véi qua trinh chay lan tran mang Ira clia
nhién liéu khi [7].

Viéc nghién ctiu phat trién cdc mé hinh mé phdng toan
dién vé hoat déng ctia dong ca ludng nhién liéu cho dén nay
van con rat han ché, chd yéu do dac diém qua trinh chay cla
lu&ng nhién liéu khi/diesel qua phtic tap. Dén nay, cling da
cb moét s6 nghién ctu vé chi dé nay nhung thudng gidi han
& mét s6 ché dé lam viéc nhat dinh ctia dong co. Vi du nhu,
mo hinh mét vung clia Thyagarajian va cong su [8] hay cla
Cheikh Mansour va cdng su [9] chi c6 thé tinh toan cac théng
6 dac tinh lam viéc chung clia ddng co nhu 4p suét khi thé
trong xilanh va céng suat c6 ich. M6 hinh 2 viing ctia Karim
va cOng sy [10] cho phép nghién ctu dac tinh lam viéc
chung ctia d6ng co ludng nghién liéu & ché do tai lon.

Dé khic phuc cac han ché ctia cdc mé hinh néi trén trong
khi van rat ngan thai gian tinh toéan thi can phai lua chon va
xay dung mét mé hinh tinh toan hiéu qua hon. Mé hinh
dugc chon can mé phoéng dugc day dd qua trinh tao hén
hop va chay trong ddng cao ludng nhién liéu LPG/diesel, cho
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phép tinh toan dugc ap suat, nhiét dé va su thay déi thanh
phan khi thé theo thdi gian, lam cc s& dé danh gia duoc dac
tinh lam viéc va phat thai clia dong co.

Trong nghién cttu nay, nhdm tac gia sé xay dung va phat
trién cac mo hinh nhiét déng vdi cdéc mé hinh toan vé déng
hoc phan ting chdy dé€ mé phdng qua trinh tao hén hgp va
chay ctia déng co ludng nhién liéu LPG/diesel véi viéc tao
hén hop déng nhat LPG-khong khi tr bén ngoai va phun
moi diesel, sau d6 v6i cac mé hinh da nghién cuu, lua chon
ap dung trén déng co nghién ctu AVL 5402 trang bi hé
théng phun nhién liéu kiéu tich &p diéu khién bang dién tu
(common rail).

2. PHUONG PHAP VA BOI TUGNG NGHIEN CUU

Nghién ciu cac mé hinh cta cac tac gia trén thé gidi,
nhom tac giad lua chon va thuc hién moé phéng trén phan
mém AVL-Boost vsi ddng co AVL 5402 trang bi hé thong
phun nhién liéu diesel kidu tich ap (common rail) diéu khién
dién tl c6 cong suat 9kW & t6c do n = 3200v/ph. Mé men
cuc dai 31,4Nm & téc dd n = 2000v/ph.

3. KET QUA NGHIEN cUU
3.1. Qua trinh chay

Qua trinh chay dién ra thuc sy rat phic tap, c6 thé ton tai
dong thaoi cac qua trinh khac nhau nhu chay khuéch tan ctia
nhién liéu diesel véi hon hgp LPG - khong khi, su lan tran
mang Ita trong viing hon hgp dong nhat LPG - khéng khi,
su chuyén dong réi va khuéch tan ctia khong khi va LPG vao
vung chay [7, 11]. Tuy nhién, d€ don gian cho viéc tinh toan
qua trinh chay trong khi van phan anh dugc cac hién tugng
co ban dién ra trong qua trinh tao hén hgp va chay, méi chat
trong xilanh (ng véi méi tia phun trong qua trinh chay dugc
gia thiét chia thanh bén viung nhu trén hinh 1.

Ving chay lan tran mang

Vung nhién ligu
diesel chwa chiy

Mang I <
Vimg hén hop déng nhét chwa chay R

Hinh 1. So d6 phén viing xilanh ting vdi 1 tia phun trong qua trinh chdy
3.2. Cac mo hinh toan

3.2.1. Mé hinh chdy va téa nhiét

+ Thai gian chay tré [13,14,15]:

Thai gian chay tré tinh theo géc quay truc khuyu dugc
xac dinh theo cong thuc dudi day:

Ticcay = C(0gp)*(0,36 + 0,22Mpg)exp [EA (

1 )+( 21,2 )0'63
17190 P (ra)?—12,4

1
RTp (re)P1

Website: https://jst-haui.vn

A= 2222 ]/mol M
Trong d6: C, k la cac hang s6 (v6i LPG thay thé C = 0,99,
k =1,2); O« la ty 1& gilta ham lugng dxy trong méi chat nén
trong xilanh khi c6 LPG va khi khéng c6 LPG, phu thudc vao
ty |& LPG thay thé (Og = 0,99 - 0,96 khi ty & LPG = 0 - 40%);
Mps 1a téc dé piston (m/s); P (atm), Tr (K) la ap suat va nhiét
dé khi nén trong khi lanh; r. la ty s6 nén,R=8,314,n = 1,35-
1,32 khi LPG = 0 - 40%; CN la s6 xé tan cta nhién liéu diesel.
+ T6c d6 chay va toa nhiét ctia nhién liéu diesel va LPG:
T6c do chdy clia nhién liéu trong vling tia phun:

Mp Mp.4
ﬁ=011&(MP+1). Ll exp| —a, Ll
dt 6, 0, 6,
My Mg
+a, Q (M, +1). o exp| —a, S
0, 8, 6,

Trong do, cac chi s6 p va d lan lugt chi cac phan chay hon
hgp chuan bi trudc va chéay khuéch tan; as, a;, M, va Mg la cac
hé s6; Q, va Qq lan luot la téng nhiét chay cta phan nhién
liéu chudn bi trudc va téng nhiét chay cla phan nhién liéu
chéy khuéch tan; 0 1a géc quay truc khuyu tinh ti thoi diém
chay; 0,, 04 1an lugt la khoang thai gian chéy tinh theo goc
quay truc khuyu ctia phan hén hgp chuan bi trudc va phan
nhién liéu chay khuéch tan.

Téc d6 chdy ciia hdn hop LPG - khéng khi bén ngoai tia
phun:

Mé hinh chay lan tran mang Ia kiéu r8i dugc ap dung dé
tinh toan téc do chay va tda nhiét trong giai doan nay.

a 8
d T
T = pyArSL S =S [T—} {H (1-2,0657%)  (3)

dt

T, - nhiét d6 hén hgp chua chay (K), P - ap suat hén hop
(atm)

To, Po - nhiét d6 va ap suat méi trudng

fo- hé s6 khi sét (c6 thé chon trong khodng 0,05 - 0,06)

¢ - Ty 1& nhién liéu - khéng khi tuong déi (¢ = 1/N)

+ Thanh phan san vat chay & trang thai can bang

Theo Ferguson va Rakopoulos, phuong trinh phan tng
chay clia nhién liéu khi xét dén 11 thanh phan san vat chay
la:

o o

£@C,H;O N; +0,210, +0,79N, —>v,CO, +V,H,0+V,N,
+v,0, +v,CO+VH, +v,H+v,0+v,OH+v, ;NO+ Vv, N

Trong d6, £ la s6 mol nhién liéu chay véi 1 mol khéng khi;
cp:;\ la nghich ddo ctia hé s6 du lugng khong khi A;
vi (i=1-11) la s6 mol ctia cac thanh phan san vat chay;

11
N=>"v, laténg s6 mol san vt chay.
i=1
Cac phuong trinh phi tuyén néi trén dugc giai bang
phuong phép lap Newton-Raphson ta dugc cac thanh phan
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mol y1, Y2, Y3, Y4 Vs, Yo Y7, Ya, Yo Yo, Y11 Nhu vay, tai moi thai
diém Uing véi méi diéu kién nhiét do va ap suat cda chu trinh
nhiét dong ta déu c6 thé xac dinh dugc thanh phan mol cda
cac thanh phan san vat chay & diéu kién can bang héa hoc.

3.2.2. M6 hinh hinh thanh phdt thai déc hai

a) M6 hinh hinh thanh phat thaiHC [11,17 - 19]

+ Nguén HC ban dau:

- Nguén HC tir hén hgp khong khi - nhién liéu:

Nguén HC nay bao gém HC do su lot khi tai cra thai, HC
tao ra do chdy khong hoan toan tai viing phan ung chdy, HC
tao ra do mang Ira bi dap tat do diéu kién chay khéng thuan
Igi (hén hgp qua nhat) va HC thoat ra tir cac khe hep trong
buéng chéy. Trong d6 hai nguén HC cudi cung la dang ké,
cdn cac ngudn trudc rat nhé cé thé bé qua. Nguén HC do
dap tat mang Itra dugc tinh toan tirqua trinh chay trong chu
trinh nhiét ddng. Nguén HC tir cac khe hep dugc tinh toan
nhu sau:

Lugng HC khong chdy trong khe hep:
P V Mgas PVcreMgas V

cre Ycre cre (5)

m as—crevice -
’ RTcre QTW Vgas (P’ TW)

Trong d9, P 1a &p sudt trong xilanh, Ve 13 thé tich khe hep,
Mgas 1a khéi lugng mol ctia hdn hgp khi chay; R la hang sé khi;
Tw la nhiét do xilanh; vg.; la thé tich riéng cda khi khong chay
trong khe hep tai 4p suat p va nhiét dé T..

Luu lugng hén hgp khi va HC khéng chay:

dm as—crevice W Vcre M as d
m, = 9 _ gas AP ©6)
dt RT, d6
Thé tich khe hep:
d. . —d._
Vcre _ VC,E,O liner piston (7)
dliner,o - dpiston,O

-Nguén HC tir nhién liéu:

Co ché hinh thanh HC tir ngudn nay la trong qua trinh
nén, mét phan nhién liéu bay hoi trong hén hgp dugc mang
dau béi tron hap thu theo dinh luat Henry.

2
%:Da tf (8)
ot 0z

Trong d6, Y; la thanh phan khéi lugng ctia nhién liéu

trong I6p dau, phu thudc vao Z va ttic Y, =Y (Z,t). Tai bé
mat thanh xilanh ti€p xuc véi I16p dau thi Z = 0 va tai bé mat
I6p dau tiép xuc véi moi chét thi Z = 6 (bang bé day mang
dau); D la hé s6 khuéch tan.

+ Su 6xi hod HC phia sau mang Itra:

d{HC a E

%:-CRA[HC] [0,] exp(—ﬁj 9

Trong d06, cac ky hiéu trong ngodc vuéng [] la néng do
mol (mol/cm?), A - hing s6 ty 1&; E - (cal/mol) nang lugng
kich hoat; C 1a hang sé hiéu chinh; T 1a nhiét d6 khi (K); R la
hang s6 khi (cal/mol.K); Gid trj ciia cac hang s6 trong phuaong
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trinh nhu sau: A=7,7.1015,E=37230,a=1,b=1,R=1987.
Ham lugng 6xy trong phuong trinh nay dugc tinh theo mé
hinh nhiét ddng, khi cac sdn vat chdy dugc gid dinh la can
bang.

b) M6 hinh hinh thanh phat thai CO [11, 211

T6c d6 phan ting tao thanh CO dugc tinh theo cong thic:

ALy 1)

dt

(10)

Trong d6 [COJ. la ham lugng can bang ctia CO, dugc xac
dinh tir mé hinh tinh toén cac san phdm chdy can bing hoa
hoc da néi & trén. Cac gia tri Ry va R 1a cac téc d6 dong hoc
cla cac phan iing CO + OH «» CO, +Hva CO,+ 0 <~ CO+0O;

€) M6 hinh hinh thanh phat thai NO, [22].

d|NO

u:2(1_az) R LR
dt 1+a0K, 1+K,

Trong d6, a=[NO]/[NQ], ; Ki = Ri/(R; + Rs); Ks = Ra/(Rs +

Re); Ri (v&ii=1-6) la cac téc d6 phan ting hda hoc cla cac
chudi phan tng

+ M6 hinh hinh thanh phat thai ran
Khoi lugng bo héng :

(1

S S,0X

dm, dm, dm

dt dt dt
dm,, -E
—L A, .m, p°ex s 13
dt Mg, P p{ RT (13)
dm P -E
ﬂ:A m ﬂ 1'8ex _Sox 14
LS S 5 I

T6c d6 dxy hoa b6 hong :

dm P —15.
— sox on 'Lms 02 exp[m} (‘I 5)
dt Ttrb POZ,ref T

Trong d6: ms 1a khéi lugng bé héng; my, la khoi
lugng nhién liéu boc hoi; Po, la dp suét riéng cta Oy;
Es = 52,335kl/kmol la ndng lugng hoat hog;
Esox = 58,615kJ/kmol la ndng lugng Oxy hod; A A la cac
hang s6 kinh nghiém phu thuéc vao loai ddng co cu thé.

3.2.3. Két qua tinh todn mé phéng

Viéc tinh todn mé phéng dé xac dinh céc thong s6 danh
gia cac chi tiéu kinh té ky thuat va phat thai ctia déng co
dugc thuc hién mé phong trén phan mém AVL BOOST két
hagp vai lap trinh tinh toan trén ngén ngt FORTRAN, la phan
mém tién tién hién dai chuyén dung cho mé phong chu
trinh déng co d6t trong cho phép xac dinh cac chi tiéu kinh
té, ky thuat va phat thai cila dong co véi do tin cay cao.

a) Bdnh gid dé tin cdy ctia mé hinh [3]

Hinh 2 va 3 cho thdy, két qud mé men va suat tiéu hao
nhién liéu clia dong ca trén ly thuyét mé hinh va két qua
thuc nghiém & dac tinh ngoai (100% tai) khi chay vé&i nhién
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lieu diesel (chua cap LPG) va khi chay ludng nhién liéu
LPG/diesel. C6 thé thdy, cac sai léch gilta két qua tinh toan
va két qua thuc nghiém khéng qua 5% va 3%, mé hinh dam
bao d6 tin cay dé thuc hién cac nghién ctu tiép theo [3].

52 T 268
30 —— il B
28 \_\ & 264
|
26
\n_—n——n\—./ 1 260
24
22 e, . T 1 256
e H
20 £ =3
° Me_thyc nghiém Me_Mb phdng -~ T 252
18 3
3 —+—ge_M06 phong -=-ge_Thuc nghiém %
16 o S 248
;8- [=
14 ¢ ;
g S 1244
12 -0 - 2
= Téc do dong co ( viph)
10 240
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Hinh 2. M6 men va sudt tiéu hao nhién liéu clia dong co giia thuc nghiém va
m0 phdng trén duGng ddc tinh ngoai khi chay don nhién liéu
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Hinh 3. Mo men clia dong co gita thuc nghiém va mo phdng trén duong dac
tinh ngoai khi chay luGng nhién liéu LPG/diesel

b) Két qua anh hudng cta ty 1€ LPG dén ndng doé phdt thai

Phat thdi HC (hinh 4): M6 hinh tao thanh HC dugc lap
trinh trén ngon ngt FORTRAN két hgp véi cac thong s6 nhiét
dong ti phan mém AVL BOOST vi phan mém nay khéng tich
hop dé tinh HC, viéc tinh todn mé phéng dugc thuc hién &
téc do dinh mdc n = 3000v/p vGi cac ché dé tai 25%, 50% va
100% tai dinh muc véi cac ty 1& LPG thay thé thay d&i tir 0%
dén 10%, 20%, 30%, 40% va 50% & moi ché do tai. Khi tang
ty 1& LPG thay thé & cac ché d6 tai, ham lugng phat thai HC
déu tang. O ché d6 tdi cang nho thi ham lugng HC cang ting
manh khi tang ty l& LPG thay thé. Vi du, & toan tai néu c6 thé
st dung LPG thay thé dén 40% thi & 50% tai thi nén sir dung
LPG thay thé khéng qua 20%. Véi tai trong nhé thi khéng
nén st dung luéng nhién liéu ma chi stt dung don nhién liéu
diesel.
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Hinh 4. Két qua md phong phat thai HC 6 cic ché d6 tai va ty 1é LPG thay thé
khac nhau

Phat thai NOy (hinh 5): Khi cang tdng ty 1é LPG thay thé
thi néng d6 phat thai NO, cang c6 hudng tang so vdi trudng
hgp don nhién liéu, véi ty 1& LPG 10% thi ndng dé NO trung
binh tang 24,08%, khi ty I&é LPG 20%, 30%, 40% va 50% thi
néng d6 trung binh clia NO, ting tuong Ung la 37,52%,
49,67%, 70,27% va 83,21%.

Phat thai NO, & toan tai ting Ién khi tang ty lé LPG c6 thé
do téc d6 qua trinh chay cao hon, nhiét d6 chay cuc bé tang
dan tGi kha nang hinh thanh NO, tang 1én so véi trudng hop
st dung don nhién liéu diesel.
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Hinh 5. Két qua md phang phat thai NOx theo tdc do dong ¢ 6 cac ty 1é LPG
khac nhau
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Hinh 6. Két qua md phong phat thai C0 theo téc do dong co & cac ty 1é LPG
khac nhau
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Phat thai CO (hinh 6): Khi tang ty |& LPG thi ndng dé phat
thai CO giam so v&i trudng hgp don nhién liéu & moi ché do
thr nghiém. Xét trung binh, v3i ty 1& LPG thay thé 10%, 20%,
30%, 40%, 50% thi néng d6 CO trung binh giam tuong tng
la 35,13%; 41,41%; 46,54%; 55,53% va 56,48%. CO lai dugc
tao ra trong vuing chdy cta nhién liéu diesel; & ché d6 toan
tai, nhiét do cua khi chdy cao nén khi tang ty 1é LPG thi qua
trinh chdy cang thém manh liét, nhiét do tang cao giup oxy
héa nhanh CO lam cho ham lugng CO gidm.

Phat thai Soot (hinh 7): C6 thé thay khi tang ty 1é LPG thi
phat thai Soot gidm so véi truong hgp don nhién liéu & moi
ché& dé thi nghiém, véi ty 1& LPG 10%, 20%, 30%, 40%, 50%
thi Soot trung binh gidm tuong Ung la 9,86%; 32,53%;
34,23%; 50,84% va 56,27%.

Do LPG dugc hoa tron vai khéng khi trén dusng 6ng nap
nén hén hop khi nap vao xilanh d6ng nhat hon so vai khi chi
st dung nhién liéu diesel, Soot cla khi thai do dé gidm.
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Hinh 7. Két qud mo phdng phat thai Soot theo tdc do dong co & cac ty 1é LPG
khdcnhau

¢) Két qua anh huéng cua ty lé LPG dén dién bién dp sudt
trong xilanh déng co

~
G

Peyl (bar)
N

— Dual(50%LPG)
— - Dual (40%LPG)

Dual (20%LPG)
— Dual (30%LPG)
30— -Dual (10%LPG)

e

-40 -35 -30 -25 -20 -15 -10 -5 0 5 10

—Diesel

AN

I5 20 25 30 35 40 45
Goce quay Truc khuyu (d9)

Hinh 8. K&t qua md phong dién bién ap sudt trong xilanh ddng co & tdc do
2000v/ph, 100% tai véi cac ty 1é LPG khac nhau

Hinh 8 thé hién dién bién ap suat trong xilanh déng co
khi stt dung don nhién liéu diesel va khi sttdung luéng nhién
lieu LPG/diesel véi cac ty & LPG khac nhau & t6c dé
2000vg/ph, 100% tai. D6 thi cho thay khi st dung luéng
nhién liéu, ap suat cuc dai va téc dé qua trinh chay cao hon
mét chit so véi khi st dung don nhién liéu. Véi ty 1& LPG 10%,
20%, 30%, 40%, 50%, toc d6 tang ap suat Ap/Ae tuong tng
la 2,41 bar/°TK; 2,42 bar/°TK; 2,44 bar/°TK, 2,45 bar/°TK 2,47
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bar/°TK cao hon so véi trudng hop sit dung don nhién liéu
V@i gia tri Ap/Ag la 2,40 bar/°TK.
4, KET LUAN

K&t qua nghién ctu trén da lua chon dugc cac mé hinh
hinh thanh hén hop va chay trong dong co LPG/Diesel va
gidi thich dugc dnh huéng ctia LPG dén cac chi tiéu kinh té&
ky thuat va phat thai cha dong co diesel s&t dung ludng nhién
liéu LPG/diesel.

Khi st dung ludng nhién liéu, phat thai HC va NOy trung
binh & 9 t6c d6 tang nhiéu trong khi phat thai CO va Soot
giam. Cu thé: G ché d6 100% tai, khi thay thé 30% LPG, 100%
tai thi phat thai CO gidm 46,54%, Soot giam 34,23%, HC tang
500%, NO, tang 49,67%.

Két qua nghién clru c6 thé dinh hudng cho viéc nghién
ctu thuc nghiém st dung nhién liéu LPG trén cac dong co
diesel khac nhau dé dua ra cac diéu kién cu thé khi chuyén
déi déng ca diesel cu thé sang st dung luéng nhién liéu
LPG/diesel.
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