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KET QUANGHIEN CUU TANG AP TREN DONG CO XE MAY
SU DUNG NHIEN LIEU KHi CHUYEN BOI TU DONG CO XANG
DANG LUU HANH

STUDY ON SUPERCHARGING IN MOTORBIKE ENGINE FUELED WITH LIQUEFIED PETROLEUM GAS
CONVERTED FROM CURRENTLY USED GASOLINE ENGINE

Ngo Van Chién, Nguyén Khic Tung, Nguyén Birc Khanh,
Nguyén Tién Han, Bli Van Chinh

TOMTAT

Bai bao trinh bay két qua nghién ctu Iy thuyét va thuc nghiém ting ap trén dong co xe may st dung nhién lidu khi chuyén ddi tir dong co xang dang Iyu hanh tai
Viét Nam. Trong nghién ciu ndy, gidi phap dwra ra d€ cai thién tinh néng lam viéc ctia dong co 12 tang lugng mi chét nap méi vao xy lanh trong méi chu trinh cong tac
(& nang cao cong suét ctia dong co khi str dung nhién liéu khi béng cach st méy nén téing ap. Nghién ciu mo phong duoc thuc hién trén phan mém AVL-Boost dé dénh
gia tinh nang ky thuat va phat thai clla dong co. Tinh ndng k§ thuat ctia dong co stk dung nhién liéu khi khi ¢ va khdng cd tang ap duroc danh gid trén bang thir xe may.
K&t qua nghién ctu thic nghiém cho théy, khi chuyén ddi dong co xang sang nhién liéu khi, cong suét va momen clia dong co giam khoang 16% do anh hudng clia
hién tuong chiém chd ctia nhién liéu khi, tir d lam giam Irong hon hop nap vao dong co. Tuy nhién, véi viée ting lrong moi chét nap méi bang may nén téng p, tinh
nang k§ thuét clia dong co da duroc cai thién déng ké. Cong sudt clia ddng co s dung nhién ligu khi sau khi tang ap cai thién 27,9% va 6,9% so vdi triong hop stk dung
LPG khong tang dp va sit dung xang truyén thong. Ngoai ra, theo két qua md phong phét thai clia dong co' khi stk dung nhién ligu khi ciing cai thién déng ké so voi s
dung nhién liéu xang truyén thdng.

Tir khoa: Khi thién nhién, khi héaldng, téng ap dong co.

ABSTRACT

This paper presents a simulation and experimental study on supercharging in motorbike engine fueled with liquefied petroleum gas converted from currently
used gasoline engine in Viet Nam. In this study, a solution for improving the performance characteristics of the engine fueled with LPG is increasing the air and fuel
mixture into cyclinder forimprovement ofbrake power by supercharging. Simulation study is conductedby AVL-Boost software to evaluate the performance
characteristics as well as exhaust emissions of the engine. The engine performance characteristics of the engine with and without supercharging fuel with LPG and the
original engine fueled with gasoline were evaluated in motorbike chassic dynometer. The results show that when the engine fueled with liquefied petroleum gas, the
brake power decreasesabout 16% incomparisonto that of gasoline because of the occupation of LPG in intake manifold that make the reducement in mass of
chargedmixture into the engine. However, theincreasement ofmass of charged mixture by supercharging, performance characteristics of the engine improve
considerably. By supercharing, the brake power of engine fueled with LPG improves up to 27.9% and 6.9% in comparison with the case of non supercharging and
conventional gasoline. Additionally, the results also shows that exhaust emissions of engine fueled with LPG are also improve remarkably in comparison to that of
gasoline engine.

Keywords: Natural gas, liquefied petroleum gas, supercharging.
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1. GIOI THIEU CHUNG

M0i trudng 6 nhiém da tré thanh van dé nghiém trong
& Viét Nam, dac biét la & cac thanh pho I6n. Theo Bo Tai
nguyén va Moi truong Viét Nam, Iy do chinh gay 6 nhiém
khong khi & cac thanh ph6 I6n la phat thai tir cac phuong
tién giao théng gay ra, chiém 85% lwgng khi CO, trong moéi
trvong. V6i gan 50 triéu xe, xe may da nhanh chéng tré
thanh phurong tién giao théng chinh va cac ngudn 6 nhiém
chinh & nuoc ta. V6i s6 lwvgng phuong tién giao théng I6n
nhu vay thi mic tiéu thu nhién liéu xang sé la rat 16n. biéu
nay chinh la nguyén nhan gay nguy co can kiét nhanh
nguoén nhién liéu truyén théng. Vi vay, van dé dat ra la can
nghién ctru va st dung cac loai nhién liéu thay thé dé bu
dap mot phan sy thiu hut nhién liéu truyén théng va c6
thé giam phat thai doc hai dé giam 6 nhiém méi treong. Do
da, Viét Nam can phai tim ra phuong phap phd hop dé tiét
kiem ngudn nang lvong dang dan can kiét va giam 6
nhiém méi truong bang cach st dung nhién liéu sach dé
thay thé cho nhién liéu truyén thong trén xe may.

Hién nay, da c6 nhiéu ngudn nhién liéu thay thé cho cac
phuong tién giao théng duoc tim ra dé giam thiéu 6 nhiém
moi treong cling nhu ti€t kiém nhién liéu truyén thong.
Nhién liéu thay thé cé thé duoc phan thanh hai nhom:
nhém céc nhién liéu c6 ngudn goc hda thach va nhém cac
loai nhién liéu c6 ngudn goc téi tao. Trong s6 doé, khi thién
nhién hoa lédng LPG la loai nhién liéu héa thach théng dung
va than thién véi moi truong vi LPG ¢c6 san pham chay than
thién voi moi trvong va ¢6 nang suat tda nhiét cao. Mat
khéac, nhién liéu LPG c6 dac diém chay gan twong tw nhién
liéu xang, c6 kha nang hoa trén t6t véi khong khi va c6 tri
s6 Octane cao hon xang nén rét thich lop lam nhién liéu
cho dong co dot trong danh Ia cwdng birc. Do vay, dac
diém két cdu chung clia dong co LPG dét chay cudng bic
hoan toan twong ty déng co xang va chi khac & hé théng
cung cap nhién liéu va tao hdn hop. Voi viéc co s6 luong xe
may Ién dang lvu hanh, thi viéc nghién clru chuyén doi
dong co truyén théng nay sang st dung LPG sé ¢ y nghia
thuc tién cao. Tuy nhién, do LPG duwoc cung cdp & dang khi
nén khi chuyén déi dong co xang sang st dung LPG theo
phuong phap théng dung cap nhién liéu vao duong nap,
LPG s& chiém chd ctia khong khi nap hon so véi nhién liéu
I6ng nén cong suédt dong co giam. Vi vay, nghién ctu sk
dung LPG trén dong co xang hién hanh va cac yéu té anh
hwang dé tim bién phap nang cao hiéu qua st dung LPG
kh&c phuc mot phan si suy giam cong sudt, cai thién tiéu
hao nhién liéu va phat thai clia dong co khi chuyén sang st
dung LPG la rat can thiét.

Khi nghién ctru chuyén dgi dong co xdng sang str dung
nhién liéu khi, Tahir va cong su [1] d& chi ra rang voi
phwong phap cdp nhién liéu khi vao dudng 6ng nap, cong
sudt dong co gidm 18,5% so véi sir dung xang & cung ché
do tai va téc dd do luong khi nap gidm dén 14,5% vi bi
nhién liéu khi chiém chd. Mot Iy do khéc niva c6 thé la tc
do6 chay cta nhién liéu khi nhé hon so véi xang [2] trong khi
g6c danh Iira sém van gitt nguyén khong dugc diéu chinh
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cho phu hgp véi nhién liéu khi, lam gidm chat lugng quéa
trinh chay. Chinh vi vay, khi nghién ctru chuyén déi dong co
xang sang st dung nhién liéu khi, cac nha nghién ctu da
chi ra rang déng co chay khi nén duoc thiét ké tang ty sd
nén clia déng co va thay déi géc danh Ira sém theo hwéng
tdng mot chdt so véi ddng co chay xdng dé ting hiéu suét,
cOng sudt va giam suat tiéu hao nhién liéu. Ngoai ra, dé
tdng céng suat cho dong co khi chuyén d6i sang s dung
nhién liéu khi, cé thé st dung phrong phéap ting lvgng
nhién liéu nap vao xylanh & mdi chu trinh cdng tac. Bién
phap s dung may nén tang ap cling da dwoc dé cap dén
trong nghién clru clia tac gia Fathollah Ommi va cong sw[3].
Trong nghién nay, nhém tac gia da st dung may nén tang
ap dé tang moi chat nap moi cho dong co khi sir dung
nhién liéu khi.

Trong nghién clru nay, nhom téc gia tién hanh cai tién
hé théng nap cla dong co xe may st dung nhién liéu khi
bang cach trang bi may nén tang ap. Qua trinh nghién ctu
mo phong duoc thyc hién trén phan mém AVL Boost va
danh gia thr nghiém hiéu qua cla hé théng tang ap duoc
thuc hién trén bang thir xe may tai Phong thi nghiém béng
co dét trong, Vién Co khi Bong luc, Trvong Dai hoc Bach
khoa Ha Noi.
2.NOIDUNG NGHIEN CUU
2.1. b6i tveng nghién clru

Dai tvgng nghién la déng co mot xylanh st dung nhién
lidu xang 1&p trén xe may Honda SCR. Py la loai xe trang bi
hé théng phun xang dién tir va dwoc st dung kha phé bién
tai Viét Nam, thong so co ban ctia déng co dwoc thé hién
trong bang 1.

Bang 1. Cac thong s6 co ban clia ddng co

T Thong s6 Gia tri/don vi
1 | Loaiddngco Honda SCR

2 | Dungtich 108cm?

3 | Budngkinh xylanh 50 mm

4 | Hanhtrinh piston 55mm

5 | Tisonén 111

6 | COng suat toida 6,5 KW/7500 v/ph

7 | M6men xoén tdi da 9,1 Nm/5500 v/ph

8 | Héthong nhiénliéu Phun xang dién t&

2.2. Nghién ctru m6 phéng trén phan mém AVL Boost

2.2.1. Xay deng mo hinh

Trong nghién ctru nay, mé hinh mé phéng dong co
duoc xay dyng trén phan mém AVL-Boost. M6 hinh dong
co nguyén ban duoc xay dung dua trén co s¢ déc diém két
cdu dong co thuyc té, cac sb liéu do dac va cac tai liéu lién
guan dén déng co nhuw thé hién trén hinh 1. M6 hinh dong
co tang 4p duoc hiéu chinh tr md hinh nguyén ban bang
céach bé sung thém phan t&r may nén co khi nhw trén hinh 2.
Céac phan t&r chinh xay dung md hinh dwgc trinh bay trong
bang 2.
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Béng 2. Cac phan tlt trong md hinh

T Ténphan tt Kihiéu 56 lwgng
1 | bongco E 1
2 | Xylanh C 1
3 | Locgid CL 1
4 | Voiphun I 1
5 | Binhtiéuam PL 1
6 | Cacdiémdo MP 8
7 | Phant(can R 3
8 | Diéu kiénbién SB 2
9 | Cécdudng Ong 8
10 | Maynén TCP 1

Hinh 2. M& hinh déng co ¢6 tang &p

2.2.2.Danh gia do tin cay cia mé hinh

D0 tin cay cila md hinh nguyén ban dwgc danh gia trén
co s& so sanh gilta két qua cdng sudt va moé men gitta md
phdng va thi nghiém nhu thé hién trén hinh 3. Két qua cho
thdy, duwong dac tinh céng suat gita mé phéng va thi
nghiém la kha twong déng. Sai léch I&én nhat khdng qua 5%.
Sai léch nay cé thé do mét s6 gia thiét clia qua trinh mo
phéng chua thue sy phu hgp v6i thi nghiém. Tuy nhién, véi
sai s0 nhd hon 5% da c6 thé dam bao duwoc do tin cay cla
mo hinh nguyén ban. Trén co s& dé c6 thé st dung mo
hinh nay dé tién hanh nghién cttru mo6 phong sir dung
nhién liéu khi cling nhu tang ap trén déng co.

10 12
—0—Ne-md phong -<--Ne-thi nghiém

— -0--Me-thi nghiém 1 10

Céng suit (kW)
Mé& men (Nm)

SIJIOO 4l]ll]l] SDIOO ﬁl]I[l[l 7I]I[l[l 8000
Tée do (v/ph)

Hinh 3. So sanh ¢6ng suat va mé men gitta mo phdng va thi nghiém

2.2.3. Quy trinh m6 phéng

Qua trinh m6é phoéng trén phan mém AVL Boost duwgc
thuc hién nhu sau:

- Tai & duong dac tinh ngoai voi téc dd dong co thay
dai tir 3000 dén 8000 v/ph, véi bude 1000 v/ph.

- Chay mé phéng mé hinh nguyén ban véi hai loai
nhién liéu xang va LPG trong hai truong hgp c6 va khdng
c6 tang ap (v6i thanh phan chinh la ctia LPG la C;H, va C,H,,
c6 ty 1é 50:50).

Theo cbng thic tinh cdng sudt c6 ich clia dong co [4]:

Qu n U

N, =V, .. 0. —.——. .~

e hﬂvpl Mo 302_77ma

Cong sudt c6 ich cta dong co (N,) ti Ié thuan voi hé s6
nap (n,) va khéi lvgng riéng ctia khi nap méi (p,). Theo cac
nghién ctru, khi st dung nhién liéu LPG thay thé trén dong
co xang, hé sd nap sé gidm khoang 15%. Vi vay, ap suat khi
nap cling can tang thém 15% dé bu d&p phan céng suét bi
gidm. Tuy nhién, khi s dung nhién liéu LPG trén dong co
xang, do ti s6 nén va goc danh Itra ban dau chua phu hop, vi
vay cong sudt dong co chua duwgc toi wu nhw dung nhién liéu
xang. DE tang thém cbng suéat thi ty s tang ap cling can
duoc tang Ién. M6 phong trén phan mém Boost, ty s6 tdng
ap duoc lya chon bat dau tir 1,15 va moi lan tang thém 0,1
dé danh gia hiéu qua va chon ty s6 tang ap phu hop.

2.3. Nghién ctru thyc nghiém

2.3.1. Thiét ké hé thdng thir nghiém

Trén doéng co xe may thir nghiém sé dwgc chuyén doi
sang s dung nhién lieu LPG bang cach bd tri voi phun
nhién liéu trén dwong nap. Hé théng cung cdp nhién liéu
LPG cho xe bao gdm binh chita nhién liéu, bd giam ap, van
diéu chinh lvu lvgng, duong 6ng dan khi, voi phun khi va
cac dong ho do do ap suét.

Pé thuc hién tang ap cho dong co khi sir dung nhién
liéu LPG, b6 tri m6t may nén trén duong nap clia déng co
va cap dién tir nguon dién ac quy trén xe. Ap sudt khi tang
ap duwoc xac dinh bang cAm bién ap suat BMP180. Hé théng
thir nghiém dwoc thé hién trén hinh 4.
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3. KET QUA NGHIEN CUU

o Van didu dp 3.1. K&t qua nghién cttu md phéng

R Q@ =y 3.1.1. banh gia tinh nang ky thuat cia dong co

‘ K&t qua mo phéng trén hinh 6 cho thay, khi si dung

nhién liéu LPG, cdng suat dong co gidm trung binh khoang

17% trong dai téc do tir 3000 v/ph dén 8000 v/ph. Nguyén

Binh nhan la do LPG cung cép vao dwong nap dudi dang khi sé

LrG chiém chd khong khi nap trén dudng nap tir d6 lam giam

lvong mai chat nap mai vao dong co, diéu nay duogc thé
. hién trén hinh 7. Hé s6 nap ctia ddng co khi st dung nhién

e liéu LPG khi khéng tang ap thap hon trung binh khoang

10% khi str dung nhién liéu xang.

Hinh 4. So d6 hé thdng thi nghiém
2.3.2. Trang thié€t bi th&r nghiém ~o-NeLPG-ting ip -~

14

—0-Ne-xing -o--NeLPG

2 or -O--Me-LPG-tang ip

Qua trinh th* nghiém duwgc ti€n hanh trén bang thir xe
may tai Phong thi nghiém Bong co dét trong, Vién Co khi
bong lwc, Truong Pai hoc Bach khoa Ha Noi. Bang thir duoc
san xuat bdi AVL Zollner, ph6i hop voi hé théng thi
nghiém khi thai ¢c& nho dé thir nghiém cho xe may. Bing
thir c6 thé xac dinh cac tinh nang lam viéc clia xe may nhuw

10

Cong suat cé ich (kW)
Mé men céich (Nm)

cong sudt, sudt tiéu thu nhién liéu, van tdc, gia téc cling , /v
nhu cac yéu cau thir nghiém vé khi thai. So do trang thiét bj
thir nghiém dugc thé hién trén hinh 5. o 5 -
3608 4000 R0 6IH 7006
Toe do (viply
“Méu Hinh 6. So sanh tinh ndng ki thuét ca dong co khi st dung nhién liéu xang

nhién

liéu

lugng

Can Do
khéng khi

i vaLPG
So v6i trvong hop dong co st dung LPG khéng c6 tang
ap, sau khi tang ap voi ty s6 tang ap 1,3 thi hé s6 nap tiang
ke trung binh 22,6% trong dai téc do tir 3000 dén 8000 v/ph khi
A ™ trang bi thém may nén tang ap, tham chi con cao hon so véi
treong hop st dung nhién liéu xang khoang 11,7%. Khi tang
duwoc hé sb nap, tinh nang lam viéc clia dong co céi thién
dang ké. Cong sudt va momen ctia dong co déu tang lén so
voi truong hgp dong co st dung nhién liéu khi khdng tang
ap lan luot trung binh la 22% va 25%. Qua do thij trén hinh 7
con cho thay, khi st dung bd tang ap, hé s6 nap clia dong co
duogc cai thién ngay & téc do thap. Tuy nhién, 6 ving toc do
Hinh 5. So @ b6 trf trang thiét bi thir nghiém cao, do anh hudng st can khi dong trén may nen I6n lam
2.3.3. Quy trinh thiv nghiém gidm hé s nap. Vivay tir sé vong quay déng co 1a 6000 v/ph,

hé s6 nap ¢é xu huéng gidm dan.
Qua trinh th®* nghiém duwoc thwc hién theo phuong "

Baing thix xe may

phap déi ching véi trudng hop st dung nhién liéu xang -0 Hg sé nap-xing —~H 56 nap-LPG
nguyén ban, khi LPG c6 va khong c6 tang ap & ché do: el
- Bwém ga mé hoan toan. 1o |

- T6c do cla xe thay d6i tlr 30km/h dén 80 km/h ((rng
V@i téc do dong co trong khoang tir 3000 dén 8000 v/ph).
Treong hop st dung LPG can diéu chinh ap suat phun

s L

88

Hé 6 nap (-)

nhién liéu dé cong suét clia xe la l6n nhat. W
Treong hop st dung LPG c6 tang ap, can diéu chinh toc 0s |
doé may nén tang ap va ap suat phun nhién liéu dé dam bao .
cdng suat bang hoac I6n hon so véi chay xang. “3000 1000 <000 5006 000 5000
Tai méi diém thir nghiém, xac dinh cong suat tai banh TR
xe (tng v&i cac nhién liéu khac nhau dé danh gia. Hinh 7. So sanh hé s6 nap clia dong co khi si dung nhién liéu xang va LPG
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3.1.2. So sanh thanh phan phat thai doc hai

K&t qua mod phéng phat thai déc hai ciia dong co khi str
dung nhién liéu xang va LPG trong hai truong hop c6 va
khong cé tiang ap dugc thé hién tir hinh 8 + 10.

1600

a0 b
1200 |
1000 | =

800

Phat thai NOx (ppm)

3000 4000 o006 6004 T000 {609
Tée d6 (viphy

Hinh 8. So sanh phét thai NO, khi sir dung nhién liéu xang va LPG

10.000

-t--CO-xdng -0 CO-LPG CO-LPG-tang ap

2000
5000 ©
7000 |
5000 T T

5000 £

4006 -

Phat thai CO (ppm)

3000 ¢
2006 -

1000 ©

¢
3004 4000 F000 G000 o0 S000

Tac a6 (viph)
Hinh 9. So sanh phét thai CO khi sir dung nhién liéu xang va LPG

1000

--a--HC-xang -0-HC-LPG HC-LPG-tang ap

500 r
S0

o0

600

£ r}\0\4

400 | S

3‘)& - \‘\b;(
—0

00 ¢

Phat thai HC (ppm)

W00 r

o . . N N
3000 4000 F040 6000 THO 3000

The &6 (viply

Hinh 10. So sanh phét thai HC khi si dung nhién liéu xéng va LPG

Phat thai NO, ctla dong co khi st dung nhién liéu LPG c6
xu huéng gidam manh so véi khi dong co st dung nhién liéu
xang. Phat thai NO, giam trung binh 65% khi dong co st
dung LPG khong tang ap va giam 55% khi st dung may
nén tang ap trong dai téc do tir 3000 dén 8000 v/ph. Phat

thai NO, duoc hinh thanh trong diéu kién nhiét dé cao va
thira 6xy nén co thé giai thich nguyén nhan giam phat thai
NO, la do t6c dd lan tran mang Ia clia LPG nhé hon xang
nén qua trinh chay dién ra chAm hon lam ting tén that
nhiét qua thanh vach xylanh, tir d6 giam nhiét dé cuc dai
trong budng chay. Ngoai ra, LPG c6 nhiét dd6 mang Ira nhd
hon cda nhién liéu xang va cé chi s6 Octan cao hon xang
nén qua trinh chay tré kéo dai hon cting 1am gidm nhiét do
qué trinh chay. Nhitng yéu td trén déu dan toi két qua 1a
nhiét dd qua trinh chay giam, tir d6 giam phat thai NOx.
Trong treong hop st dung LPG cé tang ap thi phat thai NO,
cao hon trung binh khoang 30% so véi truvong hgp khdng
c6 tang &p. Nguyén nhan cé thé ly giai do khi tang ap lam
tang lvgng moi chat nap mai vao dong co tir do tang nhiét
lvgng tda ra trong quéa trinh chay dan téi phat thai NO,
tang lén.

Phat thai doc hai CO va HC déu c6 xu hwéng giam khi sty
dung nhién liéu khi. Do nhién liéu LPG ton tai & dang khi
nén cai thién dwoc chat lugng hinh thanh hén hop, tir d6
cdi thién qua trinh chay lam gidm phét thai CO vi phét thai
nay hinh thanh do qué trinh 6xy hda khéng hoan toan.
Phét thai HC c6 xu huwéng gidm manh khodng 37% va 34%
khi dong co st dung LPG khong cé va c6 tang ap so V6i
treong hop st dung nhién liéu xang. Nguyén nhan chinh la
do hén hop LPG va khong khi dugc hoa tron t6t hon dan
toi qua trinh chay triét dé hon, diéu nay cling gép phan lam
gidm phat thai CO nhu d& phan tich. Mot yéu t6 nita dan toi
giam phat thai HC cling phai ké dén d6 la nhién liéu LPG
cung cdp & dang khi nén sé giam thiéu dwoc phat thai HC
sinh ra do co ché hdp thu va giai phong HC trén bé mat
guong xylanh.

3.2. Két qua nghién ctru thir nghiém
T

-4A--Ne-LPG

—0—Ne-xang

—0—Ne-LPG-ting ap

Coéng suit ¢o ich tai banh xe (kW)

30 4I0 SI'I) 6l0 7I0 80
Téc do xe (km/h)

Hinh 11. So sanh ¢6ng sudt tai banh xe khi st dung nhién liéu xang va LPG

Ké&t qua thtr nghiém danh gia tinh nang cdng suat cla
xe khi str dung xang va LPG c6 va khong cé tang ap duoc
thé hién trén hinh 11. K&t qua cho thay, khi st dung LPG
khong trang bi tdng ap thi cdng sudt xe gidm trung binh
khodng 16% so voi trvong hop st dung nhién liéu xang
trong dai téc do tir 30 dén 80 km/h. Khi si dung LPG c6
tang ap véi ty so tang ap 1,3 thi cdng suat dong co cai thién
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dang ké so véi treong hop st dung nhién liéu LPG khong
¢ tang ap va st dung nhién liéu xang truyén thong. Cu thé
la cong suét xe khi sir dung LPG c6 tang ap tang trung binh
khoang 6,9% so v6i treong hop st dung xang va 27,9% so
voi truong hop st dung LPG khdng téng ap.

4. KET LUAN

Nghién clru tang ap trén dong co xe may st dung nhién
lieu khi hoan cai tr dong co xang truyén théng da duoc
thuc hién, cac két qua thu dugc nhu sau;

- Sir dung may nén tang ap gilp cai thién duogc hé s
nap cda dong co khi st dung nhién liéu khi, tir d6 cai thién
dang ké tinh nang ky thuat ctia dong co.

- Theo két qua mo6 phdng trén phan mém AVL-Boost,
khi thirc hién tang &p téi ty s6 tang ap 1,3 thi hé sd nap clia
dong co cai thién 22,6% so véi truong hop khdng tang ap
va 11,7% so véi treong hop st dung nhién liéu xang truyén
thong. Cac thanh phan phat thai NOx, CO va HC c6 xu
hutng gidm khi déng co st dung nhién liéu LPG trong ca
hai trvdng hop ¢ va khdng cé tang ap.

- Theo két quéa do dac trén bang thlr xe may, cong suat
c6 ich tai banh xe khi déng co si dung LPG c6 tang ap cai
thién 27,9% va 6,9% so voéi trvong hop st dung LPG khdng
tang ap va st dung xang truyén thong.

Loicamon

Nhém nghién ciu chan thanh cdm on Phong thi
nghiém Dodng co d6t trong, Vién Co khi Bong luc, Trrong
Pai hoc Bach khoa Ha NOi da tao diéu kién thuc hién
nghién ctru nay.

TAI LIEU THAM KHAO

[1]. Musthafah Mohd, Tahir, et.al, 2015. Performance analysis of a spark
ignition engine using compressed natural gas (CNG) as fuel. Energy procedia 68,
pp. 355-362.

[2]. Varde K.S, Asar G.M.M, 2001. Burn rates in natural-gas-fueled single
cylinder spark ignition engine. SAE Paper 2001-28-0023.

[3]. Fathollah OMMI, Ehsan MOVAHEDNEJAD, Kouros NEKOFAR, 2013.
Comparing performance characteristics of a gasonline and CNG engines and
increasing volume efficiency and power using designed turbocharger comparing.
ACTA Technica Corviniensis — Bulletin of Engineering, Tome VI (2013) - Fascicule
2 (April - June), ISSN 2067-3809.

[4]. VO Nghfa, L& Anh Tuén, 2005. Tang ap dong co ddt trong. NXB Khoa hoc
va Ky thuat.

78 | Tap chi KHOA HOC & CONG NGHE @ S8 43.2017





