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TOM TAT

Khi dau mé héa long (LPG) ngdy cang dwoc quan tam nhw mét giai phdp thay thé mét phan
nhién liéu diesel truyén thong trong déng co dot trong, déc biét & phirong phdp sir dung hé thong
nhién liéu kép (lwdng nhién liéu). LPG c6 cdc wu diém nhuw ddc tinh chdy sach, san c6 va gid thanh
canh tranh, givp giam ddng ké phdt thdi trong khi van duy tri hodc thdm chi cdi thién hiéu sudt déng
co. Noi dung bai bdo di sau phan tich nguyén 1y hé thong, két qua thire nghiém cia cdc nghién ciru
tiéu biéu vé LPG cho dong co diesel trén thé giéi va cdp nhdt cac xu hieong cong nghé moi va trién
vong twong lai ciia LPG trong linh viee dong co diesel. Cdc két qua nghién ciru cho thdy, khi sir dung
LPG cho déng co diesel, givip giam dang ké phat thai PM, CO va HC, trong khi van duy tri hodic cdi
thién hiéu sudt dong co. Tuy nhién, kho khan 1om la viée kiém sodt phat thai NO,, can phdi thiét ké
hé théng phun phit hop va xdy dwng co s ha tang.

Twr khéa: Nhién liéu kép diesel/LPG, Phat thai; Dong co diesel.
ABSTRACT

Liquefied petroleum gas (LPG) is increasingly being considered as a partial alternative to
traditional diesel fuel in internal combustion engines, especially in the dual fuel system. LPG has
advantages such as clean combustion, availability and competitive price, helping to significantly
reduce emissions while maintaining or even improving engine performance. The article analyzes in
depth the system principles, experimental results of typical studies on LPG for diesel engines in the
world and updates new technology trends and future prospects of LPG in the field of diesel engines.
The research results show that when using LPG for diesel engines, it helps to significantly reduce
PM, CO and HC emissions, while maintaining or improving engine performance. However, the
major difficulty is the control of NO_emissions, which requires the design of appropriate injection
systems and the construction of infrastructure.
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1. GIOI THIEU CHUNG

Viéc st dung nhién li¢u sach dugc coi
1a mot trong nhing giai phap dé giai quyét van
dé 6 nhim moi trudng va gop phan giam sy
phu thudc vao ngudn nhién liéu truyén thong
nhu xing va dau diesel dang can kiét va ngay
cang dat do [1, 10].

bong co diesel dugc stir dung nhiéu trén
cac phuong tién van tai voi hiéu suat nhiét cao
va kha nang chiu tai tt, nhung phat thai PM,
NO, va CO,cao g’ﬁy 6 nhiém 16n vé méi truong
lam anh huong dén strc khoé con nguoi.

Trong khi cac quy dinh vé khi thai ngay
cang nghiém ngat thuc day cac giai phap giam
phat thai ma vin dam bao hiéu suat. Trong sb
cac nhién li¢u thay thé, LPG ndi bat nho trit
luong ddi dao, co s ha tang san co, kha ning
hoa hoi tot va gia thanh ré hon diesel tai nhiéu
qudc gia [1, 10].

Vi vay, nghién clru vé LPG nhu mot
giai phap nhién li¢u thay thé tiém ning, vira
dap tmg duoc yéu cau vé hiéu suat cua dong
co diesel vira giup gidm phat thai, mé ra huong
nghién ctru va tmg dung rong rai trong bdi canh
cac quy dinh khi thai ngay cang nghiém ngat
nham cung cap co s& khoa hoc va thyc tién cho
céc nghién ctru vé LPG cho dong co diesel.

2. NGUYEN LY VA SO PO HE THONG
LPG-DIESEL

C6 hai phuong phap chinh: hé thong
hoa tron hodac phun LPG vao du:ong nap va
hé thong phun LPG tryc tiép ap suit cao. O
hé théng hoa tron hodc phun LPG vao dudng
nap, LPG hoa hoi dugce tron véi khong khi nap
trude khi vao budng dot (Hinh 1). Diesel dugc
phun truc tiép nhu binh thudong dé moi chay.
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Phuong phap ndy c¢6 vu diém 13 don gian, chi
phi thap nhung khé kiém soat chinh xac ty 1é
LPG, nguy co chay kich nd. O hé théng phun
LPG tryc tiép (Hinh 2), LPG duoc nén & ap
suit cao va phun vao budng chay dong bo véi
phun diesel. Phuong phap nay c6 vu diém la
kiém soat chinh xac ti 16 LPG/diesel, hiéu suét
cao hon, phat thai thip hon. Nhung chi phi cao,
yéu cau kim phun chuyén dung véi hé thong
diéu khién dién tir phirc tap [1, 2, 12].

== D%

Hinh 1. So' do6 cung cdp LPG trén dong co ding bé
tron va diéu khién dién tw [12]

Hinh 2. So d6 hé thong phun truec tiép LPG vio
trong xilanh dong co [12]

3. TONG QUAN NGHIEN CUU VA HIEU
QUA UNG DUNG

Céc nghién ctru quoc t€ cho thay tiém
nang rat 1on cua LPG, nghién ctru cua tac gia
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Ashok chi ra rang khi st dung LPG cho dong
co diesel thi PM khoang 40% va tang NO_
khoang 8% khi ty 1¢ LPG 1a 30% [1]. Tac gia
Saleh va cong sy nghién ctru v6i thanh phan
LPG giau propane giup gidm CO khoang 25%
va PM khoang 30% nhung NO, c6 thé ting
khoang 10% ¢ tai cao [2]. Tac gia Lee va cong
sy thr nghiém bd sung propane, PM giam
khoang 35%, khoéi giam khoang 50% [3]. Tac
gid Aydin nghién clru trén may phat dién don
xy-lanh gidm tiéu hao diesel khoang 20% va
PM khoang 45% [4]. Toledo-Guerrero va cong
su thuc nghiém phat thai hat si€u min, giam )
luong hat khoang 60% khi LPG thay thé 40%
nang luong [5]. Nhin chung, hiéu sudt nhiét
duy tri hodc tang 2-5%, tiéu hao diesel gidm
20-40%, PM va khoi mudi giam 15-50%, CO
va HC giam 10-30%, NO_ c6 xu hudng tang
nhe néu ty 1€ LPG cao [1-5].

Nguyén nhan PM va khoi mudi giam
15-50% 1a do PM (nhan hat mudi bo hong)
hinh thanh chu yéu tir cac ving qua giau nhién
liéu khi diesel phun tryc tiép. Khi ding LPG
(chdy dang hon hop khi-khong khi), ving qua
giau giam di, do d6 it hat muoi hinh thanh hon.

Ngoai ra, LPG hau nhu khong chira luu
huynh va cic hop chit niang, nén khong tao
nhan mudi bd hong. Vi vdy, PM giam dang ké,
ddng thoi khoi den ciing giam rd rét.

Nguyén nhan CO va HC giam 10-30%
tuy diéu kién 1a do CO (Carbon monoxide) va
HC (hydrocarbon chua chdy) hinh thanh do
chay khong hoan toan. LPG giup hon hgp chay
dong déu hon, thoi gian chay du lau hon, nén
qua trinh oxy hoa CO va HC hi¢u qua hon nén
giam CO va HC. Tuy nhién, néu & tai thap hoic
ty 16 LPG qua cao, do6i khi CO/HC ¢6 thé ting
vi LPG c6 thé khong chiy hoan toan khi nhiét
d6 chay thap (Hinh 3, 4, 6, 7).

Nguyén nhén hiéu suét nhiét duy tri
hodc ting 2-5% la do LPG co chi s6 octan
cao va kha nang bay hoi tbt, khi duge tron véi
diesel s& gitp chay dong déu hon trong budng
d6t, giam cac vung nhién liéu-khong khi quéa
giau hodc qua ngheo. Qua trinh chay hoan thién
hon dan téi 4p suat chay toi da gan diém tbi uu
hon, cai thién hiéu suat nhiét. O tai cao, néu ty
16 LPG hop ly, hién twong chay mat hon va toc
d6 lan truyén ngon lira 6n dinh hon, ciing gitp
hiéu suit tang. Tuy nhién, néu ty 16 LPG qua
cao, nguy co chdy cham hon hodc hi¢n.

Nguyén nhan tiéu hao diesel giam 20-
40% la do trong ché do ludng nhién li€u, mot
phan ning lugng cung cip tir LPG thay thé cho
diesel, diesel van can phun dé lam mdi chay,
nhung lugng diesel giam dang ké nhd ning
lugng tir LPG (vi LPG chay trong hon hop khi-
khong khi) nén két qua giam tiéu hao diesel,
dic biét c6 loi vé chi phi nhién liéu.

Tuy nhién, thanh phan NO_c6 xu huéng
tang nhe néu ty 1€ LPG cao 1a do NO_hinh thanh
manh & nhi¢t do chay cao va du oxy, LPG co6
tbc do chay nhanh, va hdon hop thuong nghéo
hon so voéi diesel thuan, lam nhiét d6 chay cuc
bo tang 1€n, do d6 NO, tang nhe. Khi ty 1¢ LPG
vira phai, NO_c6 thé giir on dinh hodc tang rat
it; khi ty 1€ qua cao va nhiét d6 chay cao, NO_
tang dang ké (Hinh 5, 8).

Mot s6 nghién ctru dung EGR (hoi luu
khi thai) hodc diéu khién phun dé khac phuc
hién tuong nay [1, 11, 12].
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Hinh 3. Anh hwong ciia tdi trong dén phat thai HC [1]
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Hinh 5. Anh huéng cia tdi trong dén phdt thdi
NO_[1]
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Hinh 7. Anh hirong cia ty 16 LPG thay thé dén
phat thai CO [12]

k =i S Pt
] s " ———
i'--. . LA S — e
" = - = L
] T i -
i I
- ey
- . - o s
=
- R o o B
- - - st e e - wa e

Hinh 8. Anh hurong ciia ty 1é LPG thay thé dén
NO, [12]

4. XU HUONG VA CONG NGHE SU
DUNG LPG

Dén nay, nhiéu xu huéng méi da xuat
hién nhu cong nghé phun LPG truc tiép ap
suét cao; ung dung tri tu¢ nhan tao va IoT; két
hop diesel-LPG; xu hudng dung bio-LPG giup
giam CO.,,.

+ Phun LPG tryc tiép (DI-LPG) & pha
long, ap luc cao:

Dich chuyén tir hoa tron duong nap
sang phun truc tiép dé kiém soat chinh xac ti 16
thay thé, thoi diém va lugng phun, han ché kich
n6 va cai thién do dong déu nhién liéu theo xy-
lanh. Dong thoi tang cuong lam mat khi LPG
hoa hoi trong budng chay giup ting mat do nap,
cai thién sut dién day va giam xu hudng tao
muoi.

Str dung kim phun chuyén dung (chéng
s01 bot, chiu ap luc, vat li¢u tuong thich LPG)
va chién lugc phun mdi gitp mé rong ving van
hanh 6n dinh ¢ ti 18 LPG cao [6], [8].

+ Diéu khién thong minh dua trén cam
bién va mo6 hinh (AL IoT, MPC):

ECU thé hé méi dung tin hiéu phan hdi &~
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ap suét xy-lanh/lambda va diéu khién dy doan
(MPC) d¢ toi uu dong thoi NO_—PM — hi¢u suét
theo tai/tbc do nham ty dong thich nghi thanh
phan LPG va diéu kién méi truong; sir dung cac
thuat toan dé bao vé dong co. Ngoai ra, co thé
cho phép hi€u chinh tir xa, cap nhat hi¢u chuén
theo chu ky van hanh thyc t& (RDE) [8, 9].

+ Quan Iy NO_:

EGR lam mat phdi hop vé6i hé thong
SCR kiém soét NO, khi dung ti 1¢ LPG cao; can
bang giita nhiét do dinh chay va do dong nhat
hén hop. Dong thoi, toi wu thoi diém phun dau
moi, 4p sudt phun diesel, va phéi hop tang ap,
EGR d¢ duy tri hiéu suat ma khong lam NO_
vuot ngudng cho phép [6, 7, 8].

+ Chan doan OBD va tiéu chuin hoa
ludng nhién li¢u:

Tich hop OBD ludng nhién lidu dé
giam sat hiéu suat bo xu 1y khi thai, ro ri LPG,
va sai 1éch ti 1é thay thé theo thoi gian.

Quy trinh thir chuan hoa cho ché d6
ludng nhién li€u (chon chu trinh tai, ti 1€ thay
thé, nhién liéu LPG dai dién) gitip két qua giira
phong thi nghiém va phat thai trong diéu kién
1ai xe thyc té twong thich hon [6-9].

+ Pdi twong ing dung va trién khai:

Tap trung nghién ctru cho xe tai hang
ndng, xe buyt, may nong — cong trinh, may phat
—noi tai van hanh trong ddi 6n dinh, ¢6 loi cho
ti 16 LPG cao va chi phi thap.

Thiét ké va ché tao Bo kit chuyén doi
cho doi xe chay ¢ dinh 10 trinh (d6 thi/lién
tinh) mang lai thoi gian hoan vén ngan hon nho
tiét kiém diesel va giam chi phi khi thai [6-9].

5. KET LUAN

Céc nghién ctru cho thdy LPG 14 nhién
lidu thay thé tiém ning cho dong co diesel, gitip
giam PM va khéi mudi 15-50%, CO va HC 10-
30%, dong thoi tiét kiém 20-40% lugng diesel
va duy tri hodc tang nhe hiéu suét. NO, co thé
tang, nhung c6 thé kiém soat nhd diéu khién
dién tr va x1r 1y khi thai.

Xu huéng phat trién sir dung LPG trén
dong co tap trung vao phun LPG truc tiép, diéu
khién thong minh, ludng nhién liéu va bio-
LPG, cing cac giai phap an toan va tiéu chuan
hoa phat thai trong diéu kién 1ai xe thuc té. Vi
cong nghé va chinh sach hd trg, LPG hira hen
1a giai phap bén vimg cho dong co diesel. %
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