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NGHIEN CUU ANH HUONG CUA SU XOAY LOC
TREN HE THONG NAP PEN PAC TINH PONG CO XE MAY

Truong Vin Mén!, Lé Thanh Nhan?, Lé Thanh Quang?

THE EFFECTS OF SWIRL AND TUMBLE RATIOS
ON THE ENGINE PERFORMANCE OF MOTORBIKES

Truong Van Men!, Le Thanh Nhan?, Le Thanh Quang3

Tém tat — Hién nay, xe mdy van la phuong
tién giao théng chii yéu va phé bién & cdc
qudc gia chau A, ddc biét la Viét Nam. Viéc
thiét ké hé théng nap trén cdc xe mdy thuong
c6 két cdu twong doi don gidn. Do do, két
cdu nay lam giam ddc tinh coéng sudt, tding
sudt tiéu hao nhién liéu trén xe mdy. Bai bdo
trinh bay nghién citu cdi tién hé thong nap
trén xe mdy 125cc, gop phan cdi thién su
hoa trén hon hop hoa khi nham ndng cao
ddc tinh dong co. Nghién citu st dung phdn
mém ANSYS mo phdng cdi tién hé théng nap
théng qua cdc hé sé xody loc doc (tumble
ratio) va xody loc ngang (swirl ratio) tuong
ung voi cdc truong hop khdc nhau. Ngoai ra,
mot mé hinh moé phong sit dung phdan mém
Matlab Simulink ciing duoc thuc hién nhdm
xem xét dnh hudng cdc hé sé xody loc dén
ddc tinh chdy cua dong co, qua do nghién
citu dnh hudng ciia sw xody loc dén cong
sudt, moé-men xodn, sudt tiéu hao nhién liéu
ciia déng co & cdc s6 vong quay khdc nhau.
Két qud mé phong cho thdy, khi goc nghiéng
ciia c6 nap 30° thi hé sé xody loc doc va xody
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léc ngang la téi wu nhdt. Pong thoi, ddc tinh
cong sudt, mé-men xodn cua dong co co hé
théng nap cdi tién la cao nhdt, trong khi sudt
tiéu hao nhién lidu ciia dong co la thdp nhdt
so Vdi cdc truong hgp khdc.

Tir khéa: cong sudt dong co, hé sé xody
loc doc, hé sé xody loc ngang, hé thong
nap, sudt tiéu hao nhién liéu.

Abstract — Nowadays, motorbikes are still
the main and most popular transport in Asian
countries, especially, in Vietnam. However,
the manifold intake systems in motorbikes
are usually designed in a simple structure,
which can reduce engine performance and
increases fuel consumption in motorbikes.
This paper presents the study of the im-
provement of the intake system in a 125cc
motorbike engine to enhance air-fuel mix-
ing quality that can increase the engine
performance. The study employs the ANSYS
software to obtain an optimal intake system
through the tumble and swirl ratios in dif-
ferent simulation cases. Another model was
also built by Matlab/Simulink to examine
the effects of swirl and tumble ratios on
engine performance and fuel consumption at
various engine speeds. The simulation results
show that the modified intake system with
an incline angle of 30° has optimal tumble
and swirl ratios. Accordingly in conclusion,
power output and torque of the engine with
the modified intake system are higher, while



TAP CHI KHOA HOC TRUONG PAI HOC TRA VINH, SO 39, THANG 9 NAM 2020

the fuel consumption is lower than previously
found.

Keywords: engine performance, fuel con-
sumption, intake system, swirl ratio, tumble
ratio.

I. PAT VAN BE

Thiét ké hinh dang c6 nap ctia hé thong
nap trén dong co d6t trong déng mot vai tro
kh4 quan trong trong viéc thiét ké dong co
do né anh hudng truc tiép dén chit lugng hoa
tron clia hon hop hoa khi true khi dudc hiit
vao xi lanh. Tu d6, nd s€ anh hudng dén chat
lugng lam viéc cta dong cd nhu anh hu’éng
dén qua trinh chay trong dong co, khi Xa,
cong suit dau ra, mo-men xoan. Tuy nhién,
chiing ta rat khé d€ quan sat hay do kiém
cac dic tinh ctia dong khi di chuyén trong
c6 nap trong qud trinh hoat dong cta dong
cd. Chinh vi vay, viéc st dung cdc phan mém
md phong dong chdy khi chuyén dong trong
c6 nap dugc xem la mot phuong tién hitu
hiéu nhit dé€ t6i uu hoa thiét ké. Hién nay,
ANSYS Fluent dudc dung kh4 phd bién trong
viéc md phdng cic dong chdy luu chit qua
cac dudng 6ng din c6 hinh dang khic nhau,
trong d6, c6 dudng dng nap va xa clia dong
co dot trong.

II. TONG QUAN NGHIEN CUU

Hién nay, mot sd cong trinh nghién ciu da
dugc cong b lién quan dén cic yéu t anh
huéng dén dic tinh ctia dong co dot trong.
Pic biét 1a su 4nh hudng clia su xody 16c dén
chit lugng hoa tron nhién lidu; qua d6, hiéu
qua qua trinh chdy trong dong co dudc cai
tién dang ké, hiéu sudt dong co dudc nang
cao, giam khi xa do dong co phat ra. Wu
et al. [1] dd st dung phan mém Matlab dé
xdy dung md hinh m6 phdéng dong cd xe
may 125cc. Nghién ctiu xem xét anh hudng
clia cac trudng hop hé s6 xody 16¢c doc va
ngang (tumble and swirl ratios) khac nhau
bang cach thay d6i thdi diém md cta van
didu khién trén hé théng nap, nhim tao ra
tbc do chuyén dong dong khong khi & céic
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truong hop khac nhau. Két qua md phdng
dugc kiém nghiém tir thuc nghiém chi ra ring
tdc do chuyén do dong khi cang cao thi nhiét
lugng toa ra cua qua trinh chay cang nhanh.
Do tdc dd chdy nhanh din dén cong suit dau
ra dap ung kip thdi dic biét & ché do tai
nhd. D€ xem xét dnh hudng cia cic hé sb
xody 16c dén khi xa va qua trinh chdy, Lee et
al. [2] da thuc nghiém trén dong cd mot xi
lanh phun xing truc tiép, tic gid da so sanh
cac truong hdp dong co nguyen thuy véi hai
truong hop 13 dong co cdi tién c6 xody 16¢
doc va xody 16c ngang. Két qua thuc nghiém
chi ra rang, cic trudng hop xody 16¢c doc va
ngang c¢6 nong d6 HC trong khi thii giam
dang k€. Tic dung cla su xody 16c c6 thé
gidm dén 10% nodng do HC so véi dong co
nguyén thuy & ché do hoat dong lanh. Pong
thoi, viée ting su xody 16¢ doc va ngang sé c6
loi dén su bay hoi, hoa tron nhién liéu, dic
biét trong trudng hop ting thoi diém danh
Itta s6m, qua d6 nang cao téc do chdy va cai
thién ding ké dic tinh dong co. Nghién ciu
ctia Lakshman et al. [3] da chi ra rang dong
khi bén trong budng dét 1a dong chdy rdi. Do
do, viéc tinh toan hé sb xody 1dc ngang va
doc 12 nhitng hé s6 anh hudng truc tiép dén
hiéu suét dong co, hé sb 16¢c xody phu thudc
vao su thay ddi diu vao cta dong khi, cu thé
1a hé théng nap khi trén dong co. Ngoai ra,
nghién ctiu cua Mohd Shafie et al. [4] cling
cho thdy dong khi tai 45° sau diém chét trén
sé lam gia ting hé sb r6i, giy ra hién tuong
“squish” tai géc vao ctia cd nap khi. Su thay
ddi ti s6 “squish” s& lam gia ting hé sd xody
doc va ngang.

Quad trinh chday va nha nhiét s€ lién quan
truc tiép dén cong sudt dong co. Qua trinh
nha nhiét trong dong co dudgc dac trung bdi
tdc do chdy ctia khdi lugng nhién lidu da chay
y, nhiét tri ctia nhién liéu Qgy va khdi luong
nhién liéu trén mot chu ki m theo cong thic
sau [5]:

thr
10 (1)

Trong d6, thong s6 y bi anh hudng cda

= y.(QHV).m
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nhiéu yéu t6 nhu phan khdi luong nhién liéu
bi chdy, goc quay cia tryc khuyu khi bit dau
danh lta dé dot chay nhién liéu. Va quan
trong hon la anh hudng cua xody 16c doc va
ngang qua hai thong sO a va m dudc udc
lugng qua md hinh chay Wiebe function:

(2)

Hé sb xody 16c ngang Ry ctia dong co dudc
dinh nghia bang tdc d6 quay ctia khi quanh
truc doc chinh ctia xi lanh chia cho téc do
quay cta truc khuyu. Hé s6 xody doc R; dudc
dinh nghia bang tdc do6 quay ctia khi quanh
truc ngang di qua trong tdm cuda xi lanh [6].

-Q-swirl : Rt
Qp
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Trong do:

Qqir: Toc dd quay quanh truc doc (rad/s).

Qrumpie : Toc d6 quay quanh truc ngang
(rad/s).

Qr: Toc d6 quay truc khuyu (rad/s).

Déi v6i cac hé sd xody 16c, ta tinh lai cic
hé s6 a vd m, d6 chinh 1a cac thong sb hiéu
chinh ctia qud trinh nap khi tinh dén hé s6
xody 16¢c doc va ngang (Swirl v Tumble).
Cong thic anh hudng t6i 16c xody bao gom
hé s6 a vi m ¢ 4nh hudng dén qu4 trinh nha
nhiét cia dong co dudc cho bdi cac cong thuc
sau [7]:

a=>5 + 0.1.Rst.€xp(Rsl - 2) (4)

(5)

trong d6, Ryt 1a tdng hé sb xody 16¢c doc
va ngang.

Trong nghién ctiu nay, md hinh hinh hoc
dung trong m6 phéng qua trinh chdy cua
dong co dbt trong bén ki mot xi lanh véi cac
géc nghiéng cd nap khi so v6i dudng tim
cta xi lanh khac nhau (tir 25 dén 35° véi
gia s6 1a 5%) dudc xay dung bang phan mém
Catia, chia lu6i va md phdng trong phan mém
Ansys Fluent [8], dva trén md hinh chay rdi

m=2+0.4.Ry.exp(Ry —2)

)
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k-¢. Bang cach sit dung mo phéng va phan
tich dong Iuc hoc chit luu (CFD), ta c¢6 thé
dé dang mo td phS van toc trong cdc ki nap,
nén, nd, xa. Hon thé, ciac d6 thi dién ta do
xody 16¢ ctia dong co dbt trong nhu do thi hé
s6 xody 16c doc va ngang dugc thuc hién mot
cach dé dang va thuén tién. Tir do, ching t6i
danh gia dac tinh dong co cia md hinh cai
tién dong co dot trong dung tich 125cc so
v6i nguyén ban ctia né nhd vao phan mém
Matlab.

Hinh 1: Hé thdng nap thuc té trén xe mdy
125¢cc

1. MO PHONG VA LUA CHON
GOC NGHIENG PHU HOP

CHO HE THONG NAP

Cac thong sd hinh hoc ciia ciu tric cd
nap khi, xi lanh va pittong dudc su dung
theo cdc tai li€u cua hang Honda danh cho xe
Future; mo hinh cai tién dudc tién hanh thiét
ké trén phan mém CATIA V5. Phuong phap
thiét k& mo hinh 13 st dung ki thuat bé miit
(Surface), xay dung tliing cum chi tiét (Part)
va tién hanh 1ap rap (Assembly). Nghién ctiu
st dung phan mém dé thiét ké theo céc thong
s6 dugc liét ké& trong Bang 1.

Vi chuyén dong ctia pittong 1am bién dang
mién tinh toan trong mot chu ki dong co dét
trong. Luéi tinh todn tai mot s6 diém méo mé
s& din dén 16i tinh todn. Mot gidi phap d€ gidi
quyét van dé nay 1a dung ludi tinh toan dong
bao phii toan bd chu ki nap nén nd x4 cla
dong co nhu dugc thé hién trén Hinh 2. D€
mo phéng dic tinh dong co ddt trong bdn ki,
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Bang 1: Thong sb dong co Honda Future

Théng sb Gia tri Don vi

Do dai thanh truyén 101,5 mm
Dbuong kinh xi lanh 52,4 mm

Thé tich xi lanh 1248 cm?

Ban kinh truc khuyu 28,95 mm
Dudng kinh ¢6 nap khi 23,2 mm

Ti s6 nén 9,3 -

S6 xi pap 2 -

Coéng suét cyc dai ¢ vong/phiit 7,06 kW/ 7500 vong/phut
Mo-men xoin cuc dai & vong/phit | 10,6 Nm/ 5500 vong/phuit

tac gia si dung phan mém ANSYS Fluent.
Céc su kién xay ra trong qua trinh phéan tich
dugc thiét 1ap nhu sau: tai thdi diém géc truc
khuyu dat 82°, kich hoat van nap md; tai
thoi di€ém goc truc khuyu dat 212°, kich hoat
van nap dong; tai thoi diém goc truc khuyu
dat 521°, kich hoat van x4 md; tai thoi diém
goc truc khuyu dat 640°, kich hoat van xa
déng. Thoi diém 7207, géc quay truc khuyu
cham dén diém chét trén. Tai thoi diém goc
quay truc khity trudc diém chét trén trong
ki nén 159, tic la goc quay truc khuyu dat
345°, kich hoat ché do danh ltia d€ dan dén
ki nd. Nhién liéu dudc phun vao trong ki nap
nhu da dinh nghia trong thé Injection. Pudng
dac tinh ngoai ciia dong cd dugc xdy dung
nhiam so sdnh hiéu suit lam viéc clia dong
cd khi thay d6i géc nghiéng cd nap. S6 quay
truc khuyu gia ting tit 200 vong/phit dén
trén 10.500 vong/phut va vi tri canh buém ga
dugc mé hoan toan. Lugng nhién liéu cung
cip cho mdi lan nap 1a 18,03.107® kg. Toan
bd cac thong sb dnh hudng dén qua trinh mo
phéng, gbéc quay truc khuyu, téc do dong co,
tham s6 phun xing [9] dugc dinh nghia trong
Bang 2.

IV. KET QUA MO PHONG
A. Anh hudng hé théng nap dén hé sé xody
léc
Phé van tdc cia luu chit bén trong dong co
ddt trong v6i géc nghiéng c¢d nap 30° trong
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Nodes
Elements

67315

| 225595

Mesh Metric
Min

Skewness

1.7864¢.004
Max 10.99539
Average 0.27337
Standard Devi... 0.1545

Nodes 67404
Elements 225243
Mesh Metric Skewness
Min | 1.9383¢-004
Max 0.99834

Average 0.27272
Standard Devi... 0.1543

67373

MNodes
Elements
Mesh Metric
T Min

225409

| Skewness
2.7431e-004
Max 099539
Average [0.27246
Standard Devi... 0,15403

Hinh 2: Lu6i tinh todan cho md hinh dong co
125cc v6i goc nghiéng c6 nap: (a) 252, (b)
307, va (c) 35°
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Bang 2: Céc diéu kién thiét 14p mo phong hé
théng nap

Théng sb Gia tri Pon vi

S& vong quay truc khuyu 200~10500 vong/phut
Ap sudit vao (tuyét dbi) 140 Pa
Khdi lugng khong khi 324E-6 kg
Khoi lugng nhién ligu phun & | g 130 6 | K o/tan phun
vi tri buém ga md hoan toan
Gdéc md xud pap nap 82 Do ()
Goéce dong xu pap nap 212 Do ()
Do md xu pap nap 0,2 mm
Goéc md xud pap xa 521 Do ($704)
Goc dong xu pap xa 640 Do (%)
Do md xu pap xa 0,2 mm

95 RON Octane (CgHig)
Loai xdng va khong khi

(02 +3,773 N»)
Nhiét do nhién liéu trude khi 40 oc
phun
Puong kinh ti kim phun 0,6 mm
Goc bugi danh lira 345 bo ()

toan bo chu ki dugc biéu dién trén Hinh 3.
Theo d6, gid tri phd thay ddi dan theo chu
trinh 1én xudng cda pittong, phd van tdc thé
hién qua trinh chuyén dong ctia dong luu chit
trong xi lanh, tu khi xd pap nap mé va dong
cho dén khi xi pap x4 md va déng. Mau
sac phS dic trung cho gid tri van tdc trong
xi lanh. Qu4 trinh xody 16c doc va xody 16c
ngang ctia dong Iuu chit ciing dudc thé hién
thong qua su phan bd mau sic. Nhiing ving
ma c6 su xody 16¢c doc va ngang thi van toc
ctia Iuu chit s& cao hon so v6i mién luu chit
xung quanh. Dua vao dd thi hé sb xody 16c
theo phuong ngang (xody l6c ngang) va theo
phuong ding (xody 16¢c doc) theo cic goéc
nghiéng c6 nap khdc nhau dudc md phong
va dua vao hinh dang dong khi, chung ta c6
thé quan st dudc cac khu vuc xody 16¢ ngang
(swirl) va doc (tumble). Hinh dang dong luu
chét trong xi lanh nhan dugc tir két qua mo
phong cling dudc thé hién trén Hinh 4. Hinh
5 trinh bay hé s xody 16c ngang ctia dong co
nguyén mau (c6 géc nghiéng cd nap 25°) va
dong co c6 goc nghiéng cb nap cai tién (30°
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Hinh 3: Hinh dang dong luu chét trong dong
cd dbt trong dugc mod phong bang phan mém
ANSYS
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Hinh 4: Hinh dang dong luu chét trong xi
lanh dong co

va 359) trong khoang gdéc quay truc khuyu tu
327° dén 517°. Trong khoing géc quay truc
khuyu ndy, su xody léc trong xi lanh dién
ra manh mé€ hon so véi cac vi tri khac nén
thudng dudc chon d€ trinh bay su thay doi
ctia cac hé sb xody 16¢ [10], [11]. Két qua cho
thiy rang, miic dao dong do xody 16¢c ngang
cua dong co xe may Honda Future FI (Fuel
Injection) 125cc khi chua cai tién dat -0.1 +
1,3 va cua dong co véi géc nghiéng 30° dat
-0,1 + 2,7 va v6i 35° dat -0,1 <+ 1,25. Nhu
véy, hé s6 xody 16c ngang & dong co nguyén
mau va dong co c6 géc nghiéng cd nap 35°
c6 gia tri khong thay ddi nhiéu & qua trinh
nén va dau qua trinh chdy. Tuy nhién, hé s6
xody 16¢ ngang & géc nghiéng 30° ¢6 su dao
dong 16n hon dong cd nguyén mau hay c6
géc nghiéng c6 nap 35°. Cu thé 1a, gia tri
cuc dai cta hé sb6 xody ldc ngang ctia dong
co géc nghiéng 30° (2,7) ting 2,1 1an so véi
dong co nguyén mau (1,3) va khoang 2,2 1an
so v6i dong co c6 goc nghiéng c6 nap 35°
(1,25). Bo ting cta hé s6 xody 16¢ 1a 1,4.
Diéu dé cho thidy dong co véi géc nghiéng
c6 nap 30° c¢6 hé s6 xody 16c ngang la 16n
nhét, c6 nghia 12 ti 1 hoa tron hoa khi tét hon
so v6i ban dau, do d6 qud trinh chdy thudng
dién ra hoan hio hon va din dén dong co sé
sinh cong 16n hon.
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HE s xoay loc ngang
e = 2 e
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Hinh 5: Hé s xody 16c ngang ctia md hinh
dong co khi thay d6i géc nghiéng c6 nap: (a)
259, (b) 309, va (c) 35°
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Trong qua trinh dong co hoat dong, co
thanh phan xody 16¢ doc (tumble). Hé s xody
16¢ doc ctlia cic trudng hop mod phéng dudc
thé hién ¢ Hinh 6. M6 hinh dong co nguyén
mau c6 hé s6 xody 16¢c doc dao dong tir -
0,71 dén 0,9 va mo6 hinh dong co véi goc
nghiéng c6 nap 30° c6 hé s6 xody 16¢ doc
dao dong tr -1,3 dén 1,35 va géc nghiéng
35° c6 hé sb x04y 16¢ doc tir -0,7 dén 0,6.
Nhu viy, gia tri cuc dai cia hé sd xody 16¢
doc ctia dong co c6 goc nghiéng cd nap 30°
(1,35) cao hon dang k€& gia tri cuc dai cla
hé s6 xody ldc doc ctia dong co ban dau
(0,9) va khi géc nghiéng c¢d nap 35° (0,6).
Hay noi céach khac, gia tri cuc dai va do dao
dong cia hé sd xody 16c doc cia dong co
c6 goéc nghiéng cb nap 30° 16n hon nhiéu so
v6i dong co xe may Honda Future nguyén
mau hay géc nghiéng c§ nap 35°. Tir hé sb
xody 16¢ doc ctia dong co nguyén mau ¢ goc
nghiéng 25° va géc nghiéng céi tién 30° va
359, ta thy rang v6i hé sd xody 16¢ doc cia
dong co v6i géc nghiéng c6 nap 30° 1a 16n
nhit & cudi qua trinh nén, diéu d6 hoa khi
hoa tron déu dé tap trung tai bugi (do hop
hai hé sb xody 16c ngang va xody 1éc doc
chinh 12 hé sb xody 16¢ tong Rst) nén danh
Itta t6t hon, dong thoi gidp tbc do chdy xay
ra nhanh hon, qua trinh toa nhiét 16n hon vua
ddp tng nhanh cong suit diu ra, viia ning
cao hiéu qua dic tinh dong cd. Cac gia tri
hé s6 xody 16¢ doc, xody 16c ngang va hé sb
xody 16¢ tdng & céc trudng hop géc nghiéng
c6 nap khic nhau dugc dién ta trong Bang
3. Tréi lai, gia tri cuc dai clia hé s xody 1bc
ngang & goc nghiéng 25° va 35° 16n & cubi
qua trinh chdy khong c6 y nghia vé mit 1am
tang hiéu qua chay ¢ dong co ma chi nang
cao hiéu qua chay rét trén dong co.

B. Anh hudng hé sé xody léc dén ddc tinh
dong co

Anh hudng ctia géc nghiéng ¢4 nap 1én
cong suit dong co dudc biéu dién trén Hinh
7. Két qua md phdng cho thiy & téc do vong
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Hinh 6: Hé s6 xody 16c doc ctia mo hinh dong
co khi thay d6i géc nghiéng c6 nap: (a) 25°
(b) 30° va (c) 35¢
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Bang 3: Hé sb xody 16¢c & cac trudng hop géc
nghiéng ¢d nap khac nhau

Géc nghiéng cd nap 250 | 300

He s6 xody 16¢

35¢

Hé s6 xody 16¢ doc R; 1,327 | 1.2
Hé ) x0dy 16¢ ngang R_s 0,9 1,3 0,6
Tong hai hé s6 xody 16c Ry, 2,2 4 1,8

quay truc khuyu tit thip dén cao thi cong
sut clia dong co ting véi goc nghiéng cd
nap 30° ludn 16n hon so v6i cac goc nghiéng
con lai. Cu thé 1a trong diy tdc do tir 1.000
dén khoang 8.500 (vong/phiit), cong suit ctia
dong co v6i goc nghiéng 30° c6 su phan
hod 16 rét, dudng cong suit niy 1a cao nhit
va cong suat dat cuc dai khoidng 7,2 kW &
s6 vong quay 6.500 vong/phit so v6i goc
nghiéng 25° cta dong co nguyén mau la
khoang 6,8 kW & toc dd 6.500 vong/phiit va
so v6i goc nghiéng 35 la khoang 6,7 kW &
s6 vong quay 6.400 vong/phiit. Két qua nay
12 do su xody 16¢ doc va ngang trong budng
ddt & géc nghiéng 30° dién ra manh mé hon &
cubi qua trinh nén nén gidp cho qua trinh hoa
tron nhién liéu tot hon. Do d6, qua trinh chay
tiép theo sé dién ra hoan hao hon nén toc do
toa nhiét ciia qua trinh nay nhanh hon, giup
ting cong suat dong co. Trong khi d6, céac
hé sb xody 16¢c ngang va doc cta hai truong
hop vGi géc nghiéng 25° va 35¢ co gia tri
tuong ddi gan nhau nén cong suit clia dong
co hau nhu tuong duong nhau. Tuy nhién,
khi téc do dong co trén 7500 vong/phiit, anh
hudng clia su xody 16c sé 1am cho cong suit
dong co giam (nhu truong hgp géc nghiéng
30° so v6i hai truong hgp con lai) vi khi
dé, qua trinh xody 16c dién ra 16n nén ning
ludng ciia ti 1€ hoa khi bi ton hao. Hon nifa,
quy luit xody 16c bi anh hudng cta nhiéu
yéu td nén ti 1& hoa khi lic nay c6 thé phan
bd khong déu, nghia 14 c6 khu vuc hén hop
hoa khi dam, c6 khu vuc hén hop hoa khi
nhat nén qué trinh chdy dién ra khong hoan
h4o. Khi d6, hiéu qué chdy thip nén din dén
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Hinh 7: Cong suit dong co tuong ng vdi
cac goc nghiéng ¢6 nap 259, 30° va 359

men xoin cta dong cd tuong ung vdi céc
gbéc nghiéng khic nhau dudc bi€u dién trén
Hinh 8. Két qua cho thiy, néu géc nghiéng
cdi tién 1a 30° thi gia tri mo-men la cao, tinh
cd dong cua dong co 16n, do d6 kha nang
ting téc cla xe la tot. Do gid tri xody 16c
cua goc nghiéng 30 1a 16n nén ti 1 hoa tron
hoa khi dudc ning cao, diéu nay din dén qua
trinh chay hoan hao sinh cong 16n. Trén dong
co nghién ctiu, géc nghiéng cb nap 30° 1a tbi
vu nhét. Gia tri cuc dai ctia md-men dong co
& géc nghiéng 30° 1a cao nhat dat 9,2 N.m &
s6 vong quay 4000 vong/phiit, trong khi hai
gia tri md-men cua hai goc nghiéng con lai
thi dat gid tri nhd hon. Xét t6ng quat theo
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Hinh 8: Md-men xoan dong co tuong tng véi
cac goc nghiéng 6 nap 259, 30° va 35°
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s6 vong quay truc khuyu, suét tiéu hao nhién
liéu c6 xu huéng gidm dan t6i mot gia tri ndo
d6 va sau d6 ting dan nhu Hinh 9. Gia tri
suét tiéu hao nhién liéu ctia goc nghiéng 25°
va 359 ludn 16n hon goéc nghiéng 30°. Hon
nita, gid tri sut tiéu hao nhién liéu nhé nhét
d goc nghiéng 30° dat khoang 112 g/kW.h va
nho hon so véi suat tiéu hao nhién liéu nhd
nhat ctia hai géc nghiéng 25° va 35° (khoang
124 g/kW.h). Do d6, goc nghiéng c6 nap cai
tién 307 1a tdi wu hon. Két qua dat dudc nay
la do, v6i géc nghiéng 30°, hé sd xody 16¢
doc va xody 16¢ ngang phu hop, diéu nay dan
dén su hoa tron hon hop hoa khi tét hon. Vi
viy, qud trinh chdy hoan thién hon, diéu nay
gilip ning cao dic tinh cong suit, mo-men
xoan ctia dong co, dong thoi giam suét tiéu
hao nhién liéu va gép phan cai tién hiéu suit
dong co.

%10t

5.0
45 — 25 Ry 22
— 300, Ry 4
4. > Bt
0 —35% R, 1.8

2w W
wn S W

2.0

—

Suiit tiéu hao nhién liéu (kg/kW.h)
o ,

. 4000 6000 8000
Toc d§ dong co (vong/phit)

0
0 2000 10000 12000

Hinh 9: Suét tiéu hao nhién liéu dong co
tuong ng véi cac géc nghiéng cd nap 259,
30° va 35°

V. KETLUAN

Qua trinh nghién ctiu da thanh cong trong
viéc st dung phin mém CATIA d€ xay dung
mo hinh hinh hoc dung cho sy m6 phdng
qua trinh chdy ctia dong co xing bén ki mot
xi lanh trén xe Honda Future FI 125cc véi
cac goéc nghiéng c6 nap khi khac nhau (259,
30°, 35°) va van dung phan mém ANSYS
Fluent v6i m6 dun ICE (Internal Combustion
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Engine) dic trung cho phan tich dong co dbt
trong. Hon ntia, ki thuat lu6i dong cling dudc
van dung thanh cong vao bai todn nham md
phéng chu trinh ctia dong co bdn ki. Céac do
thi mo t4 do xody cia dong co dbt trong nhu
do thi hé sb xody 16¢ doc va xody 16c ngang
da phan anh ding ban chét chuyén dong cla
dong luu chit trong dong co tng véi ting
gbc nghiéng c6 nap khi. Qua trinh chdy clia
dong co bdn ki dugc md phéng bing phuong
phép dong luc hoc luu chit gitip thu dugc két
qua nhanh chéng, tiét kiém chi phi ché tao
thtt nghiém. Két qua mo phdng cho thy ti
1¢ ctia hé s6 xody 16¢ doc va xody 1dc ngang
theo géc nghiéng c¢d nap khong dong bién
va khong hoan toan tuyén tinh. Nghién ciu
cling da ddnh gia hiéu suit ctia mo6 hinh cai
tién ctia dong co dot trong dung tich 125cc
so v6i nguyén ban ctia né nhd vao phan mém
Matlab v6i mo-dun Simulink. Pinh cuc dai
clia dudng cong ddp Ung md men xoin va
cong suit dat tai 30° v6i suat tiéu hao nhién
liéu 1a nhd nhit. Qua d6, ching ta thiy, su
cai tién géc nghiéng cb nap 30° sé gitip dong
co lam viéc hiéu qua hon so véi thiét ké ban
dau clia nha san xult & sd vong quay dong
co tu 1.000 =+ 8.500 vong/phiit.
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