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sang str dung ludng nhién lieu

yén déi dong co diesy
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TOM TAT: Viéc nghién ciu st dung nhién liéu LPG
trén déng co diesel & Viét Nam nham muc d‘\ich' da
dang héa nguén nhién ligu, tang tinh kinh té va gléﬁj
phat thdi déc hai clla déng co da dugc nhieu nP‘\la
khoa hoc quan tam. Nhiéu nghién ctu da cho thay
hoan toan cé thé chuyén d8i t dong co diesel sang
st dung déng co ludng nhién ligu LPG/diesel ma van
d3m bdo tinh nang ky thuat clia dong co. Hién ney,
gid x8ng va dau diesel ciing nhu LPG luén cé bién
dong phuc tap, viéc danh gia tinh kinh té khi st dung
LPG trén déng co diesel vdi cac i 1& thay thé khac
nhau dugc nhém tac gid lya chon phan tich dé lya
chon trong khi v8n ddm bao tinh nang ky thuat ban
dau. Trong nghién ctu nay, véi bé diéu khién phun
LPG trén dudng nap cho déng co diesel, cho phép
thay déi 1116 LPG khac nhau theo cac ché do lam viéc
cha dong co. Két qud cho thay, véi gia thanh diesel
va LPG hién nay trén thj truong thi khi thay thé diesel
10% chua cho thdy y nghta kinh t&. Tuy nhién, khi 1 &
thay thé diesel t&r 30% tr& lén bat dau cho thay higu
qua kinh té.

TU KHOA: Ludng nhién liéu LPG/diesel, tinh ning
va phéat 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. Many studies
have shown that it is completely possible to convert
from a diesel engine to 3 dual-fuel LPG/diese|
engine while still ensuring the technical features of
the engine. Given the complicated fluctuations of
the prices of gasoline, diesel and LPG, the economic
benefits when using LPG on diesel engines with
different conversion ratios are carefully analyzed b
the author group in order to select the optimal rati 3
while preserving the original Specifications. |n fh'o‘
study, with the LPG injection controller on fHe int; kls
manifold for diesel engines, it is Possible to ch s
different LPG ratios according to th it <L

! & working modes
of the engine. The results show that, with the cur
prices of diesel and LPG on the market re el
10% diesel has not shown a significant imy
on engine economy. However,
replacement rate is 30%
can be observed.

: Placing
t mprovemen’r
when the diese|
Or more, economic growth

: - i V of] A . . ” ' A i
| Mic3.209 (v/ph?l ONg sudt dinh murc 9 kw, téc do A"

98 LN e

KEYWORDS: LPG/diesel dual fuel, pe,meance »
exhaust emissions.

1. DAT VAN DE o
Dong ca diesel duac st dung rong réi trén cac phygp,
tién GTVT va hau hét trén cac thiét bj dong lyc €dng syjt
I6n, chi phi nhién ligu I vé cting I6n cting véi lugng
thai doc hai trén dong co diesel gay 6 nhiém méi truing
nghiém trong.
Mat khéc, nguén nhién liéu xdng va dau diesel ngay
cang dat dé va bién dong thudng xuyén gay ra nhiéu khs
khan cho viéc khai thac va sir dung déng co.
Viéc sir dung nhién liéu LPG trén déng co diesel duoc
nhiéu nha khoa hoc quan tam nghién cdu [1]. LPG I2 loai
nhién liéu it gay 6 nhiém, d3 dugc nghién citu va st dung
nhiéu trén ddng co xadng & cac nudc cing nhu & Viét Nam,
cho biét c6 thé thay th& d&n 30% diesel ma chua gdy kich
nd, van dam bao tinh nang ky thuat cdia dong co, phét théi
;C;fng manh, NO, téng &&n 50%, CO va Soot gidm manh
__Trong bai bao nay, tac gia di sau phan tich, dénh gié
MOt van dé khac, d6 1 nghién ciu lugng nhién liéu LPG
t'?,u ﬂ]U thay thé diesel & cac ché& de, &6ng thoi tinh todn
gia thenh.hién tai d€ dua ra nht'mg' két luan vé hiéu qué
k'"h,fe khi s dung Iudng nhién liéu LPG/Diesel. D4i tugng
29:'}’-" Clu la dong co Mot xi-lanh mau AVL 5402 trang
c(')m‘;f:grna?l Ty 2 <8P nhin ligu diesel didu knién dién *eul
cung c&p cho ;'“co thé diéu khién Iuigng nhien liéu d he
théng cung cip Lpe grg T, CAu cla thi nghiém V&
Cl v ch taorr)nc’in diéu khién bing dién tir dugc ng

2. THIET LAP TH( NGHIEM

a

-1.Déng co thi nghiam

Doéng co thy .l
s dl.mgs:\é ththu "Ghiém 13 dong co 1 xy-lanh AVLA

2
¢ thd e S COCLNRYEIaRDE I
CommOn Rail ng Cung <ap nhién heu diéu khién d‘|ent

U

10C 46 t6i ¢y 3.500

2. Nhia 10" . . v/ph).

2. Nhian ligy thit nghiam i h

theo tigy ez o thi trudng cé ham lugng Iuu MW |
4 chugn 13 500 ppm, EPG itrie chita trond il
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ﬂ‘;’;gs/”-’j,'gng thiét bj thif nghldm
b 23 Ht jfva cac hé théng dl_ kém gémy BN thyy i
BanaK ¢6 mo-men l6n nhat 105 Nm, cdng sudt ‘62
m’“o‘A , dal toc db‘o dén 8.000 (v/ph), he théng lam
!M( 45; bol tran va nuac lam mat AV‘L5,77. thigt bl do tien
(0 g Fuel Balance 7335, thIdt bl dléu ki tay go
WM théng didu khién va glam sit bang thy PUMA,
ﬂ{.’\wo' diéu khlél"\ ECU cung cap nhién ligu cho aQng co
AI819 ¢ <6 thiét bl phu tro khdc, 158
r‘.cA"a Quy trinh thi ngt‘\lem
uénh gié ddc tinh cda dong co khi sit dung Iiding
-V ta dung phuong phdp ddi ching, Ban dau thy
& do dac’tinh toc d¢ ddng co st dung 100%
on liéu diesel, @& c6 dugc cac thdng s8 ma-men, can 9

KHOA HOU CONG NGHL

R\ V3022
AN Adng cot st chung g nhidn How vl
XUONG nhwg 0%, 20%, 40%, §4% va igng dlesel QM
M&-men 89 NG car s dung hang nian lidu €6 €ing
46, ta co 3\5‘9;\\&\ VU NG cof dom nhidn lidw dimsel, T
thuie say de\y:k € dinh duigie 19 18 LPG thay the bang cong

LR = Mg NG 00
Trong do;

“"‘ (14 n"‘ “ a " ay
hoan t &‘R“(‘\\Iﬁsé,‘\? 0 t1du thi nhidn lidu diesel Kht st dung

Bl o™ LAGNQ tidu thy niva ssel K s dung
\Eing nhian TNy dlase\\;“m n ldu diesel kh wng
\ * Do ddng that igng nhian 1ldu LPG thay thé diesel
1ong mat gio bang cdm bidn i kigng va kigng dlesel dd
dutgre glam xudng, sau dé cin e vao gia thanh hién tal dé

€, San a8 van
LN \e LG 100, \

idu va thanh
e thy nhién liu nh phén khi thal cda ddng danh gid tinh Kinh t& ki st dyng LPG/dlesel,
2.5, H§ thdng cung cdp LPG

B vy
e ’f‘-l_fg“' Mk " e
4 " — (‘\ k \ u\\ii\\
L NS 1
et 1y \1—4 ““]»-»Q'*\-{\l\\}_*
R ] Ma . N
Mg ] WLK Vi gl
AL | N '
e WX
) B L
ELC |l ve \
DingcoAVL SR =03 - T J Bl
&‘\ CBthed) dlog 0 - \T)j?!i_)

Hinh 2.1: Sod8 I3p diit h@ thdng didu khién cung cdp nhidn ligu LPG

Hé théng cung cdp nhién liéu LPG dugc giél thidu trén Hinh 2.1, LPG duge tich trong binh ehdia thuong mal trdn thy
niéng. Vigc diéu chinh &p suét LPG trong qua trinh thi nghidm duge thye hign bang van gldm 'c\p_dm'\g ¢o khi, LPG dugc
iahoi hoan toan qua b chuyén d6i hoa hai trude khi vao ddng cc.Mq duding cung cdp LPG cho ddng ca edn cd ct\c_ c&\n\\\
sén do nhiét @6, 4p sudt va luu lugng LPG. LPG dugc phun vao Qu()‘ng ang nap c(\a‘d(mg € qua Vol phun\‘cac ttn‘ higu tu
timbién téc 46, cam bién nhiét @, cdm bién luu luong, cam bidn chn ga, cdm bien ap sudt.., duge dua vé bd didu khidn
Wthéng cung c&p nhién liéu LPG (ELC - Electronic LPG Control (5,61). Tin higu didu Khidn phun LPG duge gt 1t van dign
ildbng ngt nhién liéu dt phia trudc b hoa hol va tin higu didu khién vol phun, Qua tiinh didu khidn cung cdip LPG duge
hichién théng qua giao dién ciia may tinh két ndi véi bd ELC.

:~1K€T€QUA NGHIEN CUU o
1. Két qua xéc dinh lugng nhién lidu LPG tieuthu . _
Bés0 sanh 9% suté;mg hodc ggiém t6ng lugng nhién ligu LPG + dlesel tidu thy, ta st dung cdng thue:

Sosanh = JHwre +BH piauap ~BH pioee) % 100

BHDI(]U(%)
BH -Lu a no
rg* LUONG tiéu thy LPG td juding nhidn ligu & cde t) 1 LPG khdenhav
3 lidu tiéu thy khi strdyng ¢ Ny e
e NS N Bang 3.1, So sdnh lupng nhlé"_ ¢ o L,PG = = LPG 30% U‘C,\‘\Q‘),(\M B U’GS-\“(&
LPG 10% : " — PRI A
om | Tt B Dlesel Tl TN | ol (S0l piouol _|Sosdah | oHDual_|SORN 7} BtDul | Sosdnh
ua ) /) Ko | W
Fweny —— T | v [ et R O
S | eon |t SRR T o (MR o (SRSl o7 8
SR | o | ose e IR cov [N ovo (SN o | 00
~_'200 | o9 | 102 LE&—JBB,LM . __ P ok -
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KHOA HOC CONG NGHE — T LPG40%

$6 112022+ e
— ] weaw ———Tasdnh | BHDual | Sosdnh WIO'GT%\

LPG 109 ~ ok | BHDual [ REST - - ;

o ; 45 - LS /h g \ 0
G T8cdd | BH Diesel oHDual | Sasdoh o | (96) (Kg/h) (96) (Kgrh) \M””
: ™ ———— [ a5 | 1053 | <1225 |~
voph) | om) | (Ko s 1123 [ v 021 ]\
3 1400 1,200 1252 | 432 B | 265 i 192 W%
- : 1330 | 342 ] 7 L 1316 | ~1ase |ty
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5 1800 1540 | 1,599 ‘_8,54” L — 1 e ?'.’:jp,m;-"‘" 1483 141 | 1 }2‘
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" 21 | 200 |60l ] — —
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Trong Bdng 3.1, ct BH Diesel Ia lugng nhién liéu disel khi st dung don nh 2u, €d la téng k>

| g

LPG+Diesel khi str dung luéng nhién ligu. ¢
K& qua trong Bdng 3.7 va Hinh 3.1 cho théy, véi ty & LPG 10% thi trong toan dai téc o déu cho luong hign

Diesel+LPG cao hon so véi khi st dung don nhién liéu diesel. Tuy nhién, khi déng cosu dung luéng nhién ligy ieselp
VO tY 1& LPG tif 20% trd 1&n, nhat I3 & téc d% trung binh va cao thi lugng nhién liéu Diesel+LPG bt dAy €6 XU hutdngy
thu it hon khi s dung don nhién liéu diesel. Lugng nhién liéu Diesel+LPG trung binh trong toan dai t6¢ dé sty lé Lpg 200:
giam 1,81%, khi ty 1& LPG 30% giam tdi 8%. Khi ty 1& LPG 40% giam t6i 12,82%. Khi ty & LPG 54% gidm 11,68%, Tuy Nhiéy
khong nén sirdung ty 1& LPG dén 54% & téc dd cao do déng ca bj kich né.

‘Nhu vy, xét vé chi tiéu kinh t&, néu gid nhién lidu diesel va LPG nhu nhau thi khi sit dung lugng LPG thay thé kngy
nhé hon 209 cho phép tist kiém dugc chi phi nhién ligu, Tuy nhién, gia thanh diesel thap hon so véi LPG Nén nhém té ;
di sdu phan tich chi tiét vé tinh kinh t& nhién liéu va duoc trinh bay & Bdng 3.1. !
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Hinh 3.1: Luong nhign ligu tigy thy khi 15
<, 2 : K ® L khi dgng co'st’ .
s o QU trong Bing 3.2cho thay, ch; phi nhsiglwd T g Kb i dyng utng nhign ligu diesel/LPG & céc ty Ié LPG khdc nhay
gid ban & nhién ligu tran thitrudng ngy s5/g I€U diesel v3 chj PhILPG tinh togn 1 cdc WigLPa bing
26.506 déng/kg) (ngugn; Www.petroliy gx ) /2022\nhUsau: V6i san pham dies IC:)an toi (?’a trong 1h, dé tai c’{a su dl.lnf;j i
dong/p:nh 48.kg (tuong duon 935667 énOf/'L-vn) va sén Pham khj héa Idng - L:G '0,55 =9 gia 22.5:30 dc?ng/l‘lt (tu‘dr;g7 200
LPG/diesel khi LPG thay the diesel 20 9/kg) (nguén: wyyy, Pgassg, €O gid ban & trén th truong la1./! "

2% 0 hon chi pht thye g khi st q /7). Chi ph thyc té khi sir dung lugng nhién "
. H L i D 3

. sU 3 A SE 1o W 4 +6c 00
€ diesel 309 nhg hdung hoan toan nhian liéu diesel & céc ché ot

1 2000
Tée dd ddng cor (vdnglphm)
el va khi s¢ gy,

N 000 v/ph on khi sy e K : jcC
hon khi st dung hoan toan, nhién Jja ph, /ph, 2 I'stt dung hoan t hién lidu diesel & ¢4
nliéy d; . . P, 2, v/ Vo oan nhieén liéu aie 0
2.800 v/ph, 3.000 v/ph, khj | pg tha)}l:hdé!esel o 3 ché d6 tec g 1 22' 3.000 v/ph, khi Lpg thay thé diesel 40% va 54% "

Nhan thay trén 9 chi d tec g g, o ¢! 96N 30% va 400 thi coi\;,/ﬁht'; 600 v/ph, 1.800 v/ph, 2.000 v/ph, 2400
; i ché dg S t€ khi st luging nhian lieu gidm.
V61 40% 5& 12 62 déng/km, Con g 1o Y V&Y, chi phi g LPG t‘:]‘:r;gt Hong 9h) xe chay tl:;j :3 S‘.:lﬁ rtll.lr's:gg('iéun;ng 40 km/:
.2 o . n G, é H - - . A (!
LPG giam xudng nhung sg ¢4 ich ngy siy cliisneg'j gzr; 30% cho phép giam 25 dﬁ'}%/ikr? anf
=19 40ng co'vi mot thei gian dai va
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AIKéTu:UrA\:hién ctu thyc nghiém st dung ludng
| ,Két'é?] LpG/Diesel trén ddng co diesel mét xi-lanh AVL
in € b hé théng cung cdp nhién liéu diesel kiéu
ik "angil va hé théng cung cdp LPG diéu khién bang \
%“’“‘m.o ’\‘,'Zl két qdé thit nghiém cho thdy c6 thé tng dung |
iﬁ'égntt;'n dong co diesel v ty 1& dén 30% va c6 thé t&i 54% \
lgt&déth"ép.wﬁi ty lé thay th€ LPG trén ?0°/f>AV6i ?éc t6c do
iwngliinh va cao thi lugng tieu thu r‘\plerlheu. diesel+LPG
udhunhd hon khi s dung dgn nhién liéu d|<?se|..

" {hi LPG thay thé diesel dén 39% cho phcfp gléin} 2§
!‘;aéng/km, con véi 40% sé la 62 dong/knj. Khéng nen su
189G dén 54% G5 d6 cao do ddng ca bi kich né.
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