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TOM TAT

Bai bdo nay trinh bay két qua nghién ciru tinh todn mé phong cdc thanh phan phdt thdi ciia
dong co nhién liéu kép diesel/LPG voi cac ti l¢ LPG khac nhau trén dong co diesel 01 xilanh. Qua
trinh nghién ciru dwoc tien hanh véi dong co su dung thuan nhién liéu diesel va dong co lam viéc
Véi cdc cdc ti 1é pha tron LPG vao nhién liéu diesel. Két qua tinh todn cho thdy déng co sir dung
nhién liéu kép diesel/LPG vdi cdc ti 1é LPG 10%, 20%, 30%, 40% va 50% (giit nguyén tong lwong
LPG+diesel) thi phat thai HC trung binh tang 200%-300%, phat thai CO trung binh giam twong
ung la 34,03%, 41,41%, 46,04%, 55,03% va 56,98%, Soot trung binh giam twong vung la 9,56%,
31,53%, 35,20%, 51,74% va 57,28%. Tuy nhién, NOx lai tang trung binh tuwong ung la 24,88%,
38,51%, 48,69%, 70,77% va 84,01%. Nghién curu nay gop phcfn lam tai lieu tham khao cho nhitng
nghién ciru thire nghiém vé sir dung ti 1é LPG trén déng co dot trong.

Tw khoa: Nhién liéu kép diesel/LPG, Phat thai; AVL-Boost.
ABSTRACT

This paper presents the results of a study on the simulation of emission components of a
diesel/LPG dual-fuel engine with different LPG ratios on a 1-cylinder diesel engine. The study
was conducted with an engine that uses pure diesel fuel and an engine that operates with different
LPG-diesel blending ratios. The calculation results show that the diesel/LPG dual-fuel engine with
LPG ratios of 10%, 20%, 30%, 40% and 50% (keeping the total amount of LPG+diesel constant)
has an average HC emission increase of 200%-300%, average CO emission decreases by 34.03%,
41.41%, 46.04%, 55.03% and 56.98%, respectively;, The average SOOT decreased by 9.56%,
31.53%, 35.20%, 51.74% and 57.28%, respectively. However, the average NOx increased by
24.88%, 38.51%, 48.69%, 70.77% and 84.01%, respectively. This study contributes as a reference
for experimental studies on the use of LPG ratio on internal combustion engines.
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1. GIOI THIEU CHUNG

Viéc sir dung nhién li¢u sach duoc coi la
mot trong nhiing giai phap dé giai quyét van dé
6 nhiém moi truong va gop phan glam su phu
thuéc vao ngudn nhién liéu truyén thong nhu
xang va dau diesel dang can kiét va ngay cang
dat do [1, 2]. Mat khac, dé khic phuc cac nhuogc
diém khi st dung ludng nhién liéu LPG/Diesel
nhu ty 18 LPG thay thé thip, kich n, kho diéu
khién lugng LPG cung cip... [3, 4] can nghién
ctru sau anh hudng cua ludng nhién ligu LPG/
diesel dén tinh nang kinh té, ky thuat va phat thai
cua dong co, dac biét la anh hudng cua ty 1€ LPG
thay thé dén phat thai cua dong co, tir d6 xac
dinh duogc ty 16 LPG tdi wu. Do d6, bai bao nay
nghién ctru tinh ton cac thanh phan phat thai
cua dong co nhién li€u kép diesel/LPG véi céc ti
1¢ LPG khéac nhau bang phin mém AVL - Boost
trén dong co diesel mot xilanh.

2. PHUONG PHAP NGHIEN CUU

AVL - Boost la mdt cong cu mo phong
cac qué trinh cong tac va qua trinh trao doi khi
cua dong co. AVL - Boost cho phép xay dung
mo hinh day du cua toan b dong co bang cach
lwa chon cac phan tir ¢ trong hop cong cu va
ndi chung lai bang cic phan tir. Xac dinh cac
thong s trong qua trinh nhiét dong hoc, dong

chay trong qu4 trinh trao d6i khi qua trinh phun
nhién li€u, qua trinh chdy. M6 phong cac qua
trinh cong tac cua dong co véi do chinh xéac
cao, tao thuan lgi trong muc tiéu thiét ké dong
co hodc phan tich cac qua trinh nhié¢t dong hoc.

Vi véy, nghién ctru nay lya chon phan
mém AVL - Boost md phong dong co diesel 1
xilanh. Qu4 trinh nghién ctru m6 phéng duoc
tién hanh voi dong co thuan nhién liéu diesel va
dong co nhién liéu kép diesel/LPG véi ti 1€ pha
tron LPG 10%, 20%, 30%, 40% va 50% trong
hdn hop diesel/LPG.

Tac gia di so sanh két qua vé cac thanh
phan phat thai cia dong co sir dung nhién liu
kép diesel/LPG & cac ti 18 trén va dong co thuan
diesel dé phan tich, khuyén nghi cho nhiing
nghién ctru tiép theo vé viéc sur dung ti 1¢ LPG
trén dong co ddt trong.

3. KET QUA NGHIEN CUU
3.1. Cac thong s6 k¥ thuit cia dong co

bong co nghién ctu la loai dong co
diesel dugc thiét ké chuyén dé nghién ctru vé
thuc nghi¢m dong co dbt trong [5]. Thong )
ky thuat ctia dong co nay dugc trinh bay trong
bang 1.

Bdng 1. Théng sé co ban ciia déng co

Théng sb Gia tri Don vi

Hanbh trinh piston 95 mm
Duong kinh xylanh 80 mm
S6 xylanh 1 -

Thé tich cong tac 510,7 cm?
Cong suat dinh muc ¢ toc do n = 3200 v/ph 9 Kw
M6 men cuc dai & n = 2000 v/ph 31,4 Nm
Ty s6 nén 17,3 -

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 327, thang 4 nim 2025
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

3.2. Xay dung mo6 hinh mé phéng
3.2.1. Mé hinh dong co

Dua vao két cdu cua dong co thuc té,
nhitng phan tr i dugc dinh nghia trong AVL
— Boost va cac thong sb ky thuat cua dong co,
tién hanh lya chon céac phﬁn tir cho mo hinh va
duogc trinh bay nhu trén hinh 1 [6].

Hinh 1. M6 hinh mo phong dong co mot xilanh

3.2.2. Danh gia do tin cdy ciia mo hinh

Trude khi duoc st dung dé tinh toan
cac truong hop khac thi mé hinh tinh can duoc
hiéu chinh dé dam bao do tin cay. Do tin cay
cua mod hinh dugc danh gia thong qua viéc so
sanh mot sd két qua nhu mé men (hoic cong
suat), suat tiéu hao nhién liéu giira mo phong
v6i duong dic tinh ngoai thuc té cua dong co
thuc theo catalog. Pic tinh ngoai thyuc té dugc
do trén bang thir tai Pai hoc Bach khoa Ha Noi
dé hiéu chinh dam bao do tin cdy ciia mo hinh
mo phong [2]. Theo két qua nhu bang 2 va bang
3 v6i cac sai léch khong quéa 5%, c6 thé khang
dinh rang mo hinh moé phong du tin cay dé su
dung nghién clru qua trinh lam viéc cua dong
co voi ludng nhién liéu LPG/diesel.

Bang 2. Bang so sanh mé men dong co gitta mo phong va thuc nghiém khi st dung luong nhién lieu LPG/
diesel o cac ty I¢ LPG khac nhau

Tée Diesel LPG 20% LPG 30% LPG 40%
STT do (11:1/[;1) Me Me Me S:l(l)h Me Me sgr(:h Me Me s:r(l)h
vg/ph wmp | TN | MP | TN o, | MP TN o, | MP | TN 0,
1 1000 |27.85 |27.37|27.75 | 27.33 | 1.54 | 27.52 | 26.90 | 2.30 | 27.32 | 27.40 | -0.29
2 1200 |29.03 |28.35| 28.89 | 28.50 | 1.37 | 28.62 | 28.30 | 1.13 | 28.52 | 28.20 | 1.13
3 1400 |30.20 129.07 | 30.16 | 29.17 | 3.39 | 30.36 | 28.97 | 4.80 | 29.65 | 29.00 | 2.24
4 1600 | 31.36 |30.10 | 31.28 | 30.07 | 4.02 | 31.34 | 29.93 | 4.71 | 31.08 | 29.57 | 5.11
5 1800 |31.92 130.77 | 31.26 | 31.2 | 0.19 | 3221 | 30.97 | 4.00 | 31.62 | 30.9 | 2.33
6 2000 |32.27 |31.40 | 31.34 | 31.37 | -0.10 | 32.09 | 31.93 | 0.50 | 31.81 | 31.6 | 0.66
7 2400 | 30.20 | 29.63 | 29.63 | 29.90 | -0.90 | 30.47 | 29.97 | 1.67 | 29.75 | 29.27 | 1.64
8 2800 | 28.68 | 27.37 | 28.56 | 27.33 | 4.50 | 28.88 | 27.53 | 4.90 | 29.03 | 26.97 | 7.64
9 3000 | 28.08 | 27.03 | 28.10 | 26.90 | 4.46 | 2824 | 27.93 | 1.11 | 27.68 | 26.8 | 3.28
Trung binh 2.05 2.79 2.64
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Bdng 3. So sanh lwong nhién li¢u tiéu thu khi su dung luong nhién liéu o cac ty ¢ LPG khdc nhau

3.3. Két qua mé phong

Phat thai HC (hinh 2): M6 hinh tao
thanh HC dugc tinh todan mé phong ¢ toc do
dinh mtrc n = 3000 v/p v&i cac ché do tai 25%,
50%, va 100% tai dinh muc. Khi tang ty I1¢ LPG
thay thé, ham lugng phat thai HC déu tang. O
ché d6 tai cang nho thi ham luong HC cang
tang manh khi tang ty 16 LPG thay thé.

Phat thai NO_ (hinh 3): Khi cang tang ty
1¢ LPG thay thé thi nong do phat thai NO cang
c¢6 xu hudng tang, voi ty 1¢ LPG 10% thi nong
do NO_ trung binh tang 24,88%, khi ty 1¢ LPG
20%, 30%, 40% va 50% thi néng d¢ trung binh
cua NO_ tang twong ung la 38,51%, 48,69%,
70,77% va 84,01%.

Té BH LPG 10% LPG 20% LPG 30% LPG 40% LPG 50%
oc
do Diesel BH So BH So BH So BH So BH So
STT : Dual sanh Dual | sanh Dual sanh Dual sanh | Dual sanh
(;f)/ (Kg/h) | (Kgh) | (%) | (Kgh) | (%) | Kgh) | (%) | (Kgh) | (%) | (Kgh)| (%)
1 1000 | 0.757 | 0.825 9.02 0.894 | 18.04 | 0.962 | 27.07 | 1.030 | 36.09 | 1.153 | 52.25
2 1200 | 0.935 | 1.000 6.94 1.061 | 13.50 | 1.112 | 18.90 | 1.173 | 2545 | 1.260 | 34.71
3 1400 | 1.200 | 1.206 0.50 1.212 1.00 1.279 6.60 1.296 8.00 1.392 | 16.00
4 1600 | 1.377 | 1.391 0.98 1.408 2.22 1.450 5.29 1.474 7.06 1.553 | 12.75
5 1800 | 1.540 | 1.548 0.52 1.545 0.34 1.618 5.06 1.608 4.42 1.634 6.10
6 2000 | 1.727 | 1.716 | -0.62 | 1.688 | -2.28 | 1.731 0.23 1.720 | -0.39 | 1.728 0.03
7 2400 | 1.927 | 1.900 | -1.41 1.855 | -3.75 | 1.871 | -2.91 1.804 | -6.37 | 1.792 | -7.03
8 2800 | 2.160 | 2.102 | -2.67 | 2.034 | -583 | 1.994 | -7.67 | 1.944 | -10.00 | 1.890 | -12.50
9 3000 | 2.273 | 2.197 | -3.35 | 2.124 | -6.54 | 2.059 | -941 1.958 | -13.87 | 1.929 | -15.16
Trung binh 1.10 1.86 4.80 5.60 9.68
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11 s |
——Tai 25%

6000
5000
4000
3000
2000
1000

0d
0

—a-—Tai 50%
Tai 100%

Ham lwgng phat thai HC (ppm)

20 30
Ty i LPG thay thé (%)

10

Hinh 2. Két qua mé phéng phdt thai HC ¢ cdc ché
do tai va ty I¢ LPG thay thé khac nhau
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Hinh 3. Két qua mé phéng phat thai NO_ theo toc
do dong co o cac ty 1é LPG khac
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Phat thai CO (hinh 4): Khi tang ty 1¢
LPG thi nong d6 phat thai CO giam so voi
truong hop don nhién liéu & moi ché do thu
nghiém. Xét trung binh, véi ty 1¢ LPG thay thé
10%, 20%, 30%, 40%, 50% thi nong d6 CO
trung binh gidm tuong tng 1a 34,03%, 41,41%,
46,04%, 55,03% va 56,98%. CO dugc tao ra
trong vung chay cta nhién liéu diesel; & ché do
toan tai, nhiét do cta khi chay cao nén khi tang
ty 1¢ LPG thi qua trinh chdy cang manh, nhiét
do tang cao gitp 6xy héa nhanh CO.
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Hinh 4. Két qua mé phong phat thai CO theo toc
do dong co o cac ty ¢ LPG khdc nhau
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Hinh 5. Két qua mé phong phdt thdi Soot theo toc
do dong co o cac ty ¢ LPG khdc nhau

Phat thai Soot (hinh 5): C6 thé thay khi
tang ty 1¢ LPG thi phat thai Soot giam so vdi
truong hop don nhién liéu & moi ché do thu
nghiém, véi ty 1€ LPG 10%, 20%, 30%, 40%,
50% thi Soot trung binh gidam tuong ung la

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 327, thang 4 nim 2025
cokhivietnam.vn / tapchicokhi.com.vn

9,56%, 31,53%, 35,20%, 51,74% va 57,28%.

Do LPG dugc hoa tron vé1 khong khi
trén dudng ong nap nén hdn hop khi nap vao
xilanh ddng nhat hon so voi khi chi sir dung
nhién li€u diesel, Soot cta khi thai do d6 giam.

4. KET LUAN

Két qua nghién ctu trén khi thay
thé diesel bang LPG v&i cac ti 1& 10%, 20%,
30%, 40% va 50% (giit nguyén tong lugng
LPG+diesel) thi phat thai CO, Soot giam khi
tang ti 16 LPG thay thé diesel. Tuy nhién, HC,
NO_ lai tang khi ting ti 1&¢ LPG thay thé diesel.

Két qua nghién ciru c6 thé dinh hudng
cho vi¢c nghién ctru thuc nghiém st dung nhién
li¢u LPG trén cac dong co diesel véi ti 1€ LPG
thay thé khac nhau dé dua ra cac dicu kién cu
thé khi chuyén d6i dong co diesel sang sir dung
ludng nhién li¢u LPG/diesel. %
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