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TOM TAT
Bai bao trinh bay két qua nghién citu dong co xe may Honda wave khi siz dung khi CNG
trén co sé cua mgt hé thong phun nhién liéu xang. Nhém nghién ciru da tién hanh phan tich
dé dwa ra giai phap si dung hai voi phun cho phu hop khi chuyén sang si dung nhién liéu
CNG. Thi nghiém duwoc tién hanh theo dé mé bwom ga va tir két qua do dwoc c6 thé khang
dinh dong co khi sir dung CNG c6 c¢bng sudt va md men giam so véi khi siz dung xdang. Tuy
nhién viéc sir dung hé thang cung cdp nhién liéu CNG tir hé thong phun xang tiét kiém duwoc
thoi gian va chi phi thiét ké, ché tqo. Viéc lap ddat don gian, khong can can thiép vao buon dot
dong co. Pong co trén xe vdn hanh dam bao, én dinh va tin cdy.

Tir khoa: Pong co wave; hé thang phun nhién ligu; CNG; xe may wave; cdng sudt va mo
men.

ABSTRACT

The article presents research on Honda wave motorcycle engines using CNG gas based
on a corresponding gasoline fuel injection system. In the study, we choose a solution using
two nozzles suitable when switching to using CNG fuel. According to the throttle opening, the
test results are conducted and can confirm that the engine, when using CNG, has reduced
power and torque compared to gasoline. However, using a CNG fuel supply system from the
fuel injection system saves time and cost of design and manufacture. The installation is
simple, no need to interfere with the engine combustion chamber. As a result, the engine on
the car operates reliably, stably, and reliably.

Keywords: Wave engine; fuel injection system; CNG; wave motorcycle; power and torque.

an toan hon céc loai nhién liéu khac trong
treong hop do tran, vi khi tu nhién nhe hon
khong khi va phan tan nhanh chong khi duogc

1. PAT VAN DPE
CNG (Compressed Natural Gas) la khi

thién nhién nén, thanh phan cha yéu la
methane (CHs) duoc lay tir nhitng mo khi
thién nhién. Do khong cO benzene va
hydrocarbon kém theo, nén loai nhién li¢u
nay khi d6t khong giai phong nhiéu khi doc
nhu NO;, CO, ...va hau nhu khong phat sinh
bui [1-9]. Trén thé gioi, CNG duoc sir dung
nhiéu dé thay thé xing do cd nhiéu lgi thé.
CNG dé phét tan, khong tich tu nhu hoi xing

Doi: https://doi.org/10.54644/jte.66.2021.1068

giai phong. Néu CNG bi r0 ri ra méi truong
khong khi, nguy co hoéa hoan chua bang mot
nira xang dau nén han ché nguy co chay no.
Chi phi nhién liéu s& thip hon do gia ban cua
khi CNG thap hon cac loai nhién liéu dang
sur dung. Mat khac lam giam thai phat thai ra
moi truong khéi bui, tro bay, cac khi doc hai
do khi CNG chita dén 85% la CHs. Khi dt
chi thai ra khi CO2 va hoi nuéc do hiéu suét
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d6t cao. Tir d6 dap ung duoc cAc tiéu chuan
vé stric khoe va an toan moéi truong theo céc
quy chuan hién hanh. CNG c6 thé dugc tim
thiy & trén cac mo dau, hoic c6 thé duoc thu
gom tir cac bdi chon I4p hoic cac nha may xir
Iy nudc thai [9-11]. Trong cac nghién cuau
dugc cac nha khoa hoc trén thé gisi thuc hién
trong viéc st dung CNG cho dong co débt
trong két qua cho thay cong suat dong co sir
dung CNG giam tir 10% dén 18,5% so véi six
dung xdng & cung ché do tai va toc do do
luong khi nap giam dén 11% dén 14,5%
[12,13] vi bi nhién liéu khi chiém chd va mot
nguyén nhan khéc 1a chua thay ddi goc danh
lra som. Bai vi khi gitt nguyén goc danh lira
sém, khong diéu chinh lai cho phu hop Vi
CNG thi téc d6 chay cia CNG cham hon so
v6i xang, diéu nay lam cho qué trinh chay
khong tbi wu.

Cu thé hon vdi timg loai hé thng cung
cap nhién liéu, khi sir dung bo hoa tron. Két
quéa cho thiy cong sudt cua dong co khi sir
dung CNG vao dudng nap thap hon so véi
khi st dung nhién liéu xang khoang 20%,
nhung suét tiéu hao nhién liéu cai thién dugc
11%. Khi chuyén d6i dong co tir str dung bod
hoa tron sang st dung hé théng phun khi trie
tiép, két qua thir nghiém cho thay hi¢u suét
dong co tang 1én kha nhiéu, céng suat cua
dong co tang td1 10% so véi truong hop st
dung nhién liéu xing véi cung hé sb du
luong khong khi. Nhu vay, c6 thé thay
phuong phép phun tryc tiép CNG s& khic
phuc dugc nhugce diém 1am giam khi nap cua
phuong phép cung cap nhién liéu trén duong
nap, nén cai thién dugc cong SuAt. Ngoai ra,
phuong phap phun truc tiép con cé thé tao
duge hon hop phan 16p, mé rong duoc gisi
han chay tir 46 tang dugc hiéu suit nhiét cua
dong co. Tuy nhién, phuong phap phun truc
tiép twong d6i phirc tap, tén kém khi chuyén
d6i dong co dang s dung nhién lidu xang
sang sir dung CNG nén ciing it dugc ap dung.

Tai Viét Nam budc dau di co nhiing
nghién ctu st dung khi CNG cho dong co.
Tuy nhién viéc ng dung la chua nhiéu,
ngoai trir viéc st dung CNG cho doi1 xe buyt
tai Thanh phé H6 Chi Minh. Nguyén nhan c6
rat nhiéu nhung gidng nhu cac loai nhién liéu

thay thé khac, dé chuyén ddi sang mot loai
nhién liéu méi thay cho xing dau can c6 su
hd tro tbt ciia nha nudc, c6 co so ha tang va
giai quyét duoc bai toan kinh té mot cach rd
rét. Trudce khi c¢6 duogc cac chinh sach trén thi
cac nha khoa hoc can 1am tét cac giai phap
ky thuat lam co sé cho quan trong cho vi¢e
tmg dung vao thuc té. Bbi véi sir dung CNG
cho xe gin may Pham Tat Thing, Nguyén
Xuan Tuén [4], d3 tinh toan x4c dinh céc
thong sd co ban cta hé thdng cung cép nhién
liéu CNG thay thé xang cho dong co JA3IE,
dé xuat phuong an cai tién hé thong cung cip
nhién li¢u cua dong co. Tinh todn danh gia
cac chi tiéu kinh té k¥ thuat cua dong co khi
sir dung nhién lieu CNG bang phian mém
AVL - Boost. Két qua tinh toan cho thay
cong sudt va md men xodn cua dong co déu
giam khoang 7 + 12% so véi khi st dung
nhién li€u xang. D@ng co JA31E dung CNG
van dap ung du cong suat cho xe sinh thai
Urban Concept tham gia cudc thi Shell Eco-
Marathon va mot sé nghién ctru khac méi chi
tap trung vao phuong phap mo phong. Co thé
thdy rang viéc nghién ctru ung dung CNG
cho xe may tai Viét Nam la khong nhiéu,
trong khi d6 Viét Nam c¢ thi truong xe may
dang dung vi tri thir 4 trén thé gidi. Bang
chung la hién nay luong xe may da dang ky
tinh dén hét nam 2020 tai Viét Nam la
khoang 58 triéu chiéc va ngay ca khi anh
hudéng cua Covid 19 trong ndm 2020 lugng
xe may dugc dang ky méi c6 gidam nhung
cling dat 2,84 tri€u lugt xe. Nhu vay c6 thé
noi viéc nghién ciru mét loai khi nhu CNG
cho xe may la phu hop va c6 tinh kha thi tai
Viét Nam.

K¢é thira két qua nghién ctru da duoc cac
nha khoa hoc cong bd thi viéc st dung hé
thong phun nhién liéu CNG trén dudng 6ng
nap la phu hop trong tinh hinh hién nay voi
nhiéu lgi thé. Quan trong nhét 1a khong can
can thiép vao dong co, vi thuc té véi dong co
Honda wave khong thé con vi tri ndo co thé
khoan va lip dat voi phun truc tiép vao
budng d6t. Trong d6 hé thdng phun nhién
liéu duoc st dung tir hé thdng phun xing
dién tir ¢6 tinh toan, diéu chinh va lp dat cho
phu hop v6i khi st dung nhién liéu CNG.
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Béng thong sb ky thuat ciia dong co duoc thé
hién trong bang 1.

Bing 1. Thong sé ky thudt dong co.

Pong co Wave Théng s6
Loai dong co 4 ky
S6 xy lanh Xy lanh don
Hé théng nhién liéu | Carburettor
Dung tich xy lanh | 109.16 cc
fH);‘;lrr?rr\]%r:(r:Rhp;(ston 50.0x'55.6 mm
Hé théng lam méat | Khong khi
Cong suat cuc dai | 5.2 kKW
M6 men cuc dai 8.54 Nm/5500 rpm
ﬁgét tiéu hao nhién | _ .. (@/kW.h)
Téc do téi da 7500 rpm
Hop s6 4 sb

2. CO SO LUA CHON VOI PHUN CNG

Véi myc tiéu caa nghién cau la sir dung
hé thong nhién ligu CNG tir dong co xe may
Wave. Chinh vi vay &p suat phun khi sir dung
CNG dugc diéu chinh chinh bang &p suat
phun nhién liéu d6i hé théng phun xing (3
bar), thoi gian phun nhién liéu CNG theo
mic dinh cua ECU diéu khién caa hé théng
cia hé théng phun xing. Tuy nhién c6 mot
diém khéc biét 1a néu sir dung dting hé théng
nay thi luong CNG s& cung cap khong du,
dong co khong thé né may. Hé thong phun
nhién liéu can dugc cai hoan lai bang céch
thay méi voi phun khac dé dam bao luu
luong phun twong Gng khi chuyén sang sir
dung CNG. Co so dé lya chon voi phun méi
nhu sau:

Theo ly thuyét ti I¢ khong khi/nhién liéu
can bang cua xang A95 va CNG lan luot la
14,7 va 17,3. Vay khi dong co Wave str dung
xing hay CNG thi mdi chu trinh ciing can
mot lugng khong khi tuong duong duoc dua
vao budng dét. Bé dbt chay mot lwong khong
khi trong duong do ti 1€ xang/CNG sé la:

1/14,7
T 1/17,3

MXang

=1,18 (1)
Mcne

Tu cong thuc xac dinh luong nhién liéu
qua tiét dién voi phun (céc 16 kim phun).

M= uS.JZpBp 2)

Trong d6: M 1a khéi lwong nhién liéu, p
1a hé s6 dong chay, p 1a khéi riéng cua nhién
licu, Ap d chénh ap Suat gitta 4p suat phun
va ap suat duong dng nap.

Do chénh &p gitra phun xdng va CNG la
nhu nhau vi diéu chinh &p suét phun khi sir
dung xiang va CNG nhu nhau, coi hé s6 dong
chay cua xang va CNG 1a bang nhau. Vay ti
1é khdi lugng cua xing va CNG sé la:

Mxéng _ .u'SXéng- ZpXéng-Ap

Meng K-Scne-+ 2PenG-Ap (3)
_ Sxang V700 _ 4 1o Sxing
"~ ScngV180 118. ScnG

Trong d6 khdi luong riéng cua xang 1a 700
kg/m®, khéi lwong riéng cia CNG la 180
kg/m® (tai nhiét do 25°C, dugc nén trong
binh chua) [14-16].

Vay Scne = 3,3 Sxang

C6 nghia rang dé st dung nhién liéu
CNG bang hé théng phun xing thi tiét dién 15
phun can phai ting 1én 3,3 lan.

Hién tai ddi véi voi phun trén hé thong
phun xdng xe may wave, dung trong nghién
ctru €06 6 16 véi luu lugng qua céac 16 phun la
108cc/min, vai tinh toan & trén khi st dung
cho CNG can thiét phai ¢6 voi phun 20 15 véi
Iwu lwong qua cac 16 voi phun 1a 360cc/min.
Tuy nhién loai nay khong co trén thi truong.
Trong nghién ciu nay phai thiét ké thém mot
vOi phun va lya chon mdi voi phun 10 16 kim
phun véi Iuu lwong 180cc/min. Viéc lap dit
vOi phun trén duong 6ng nap caa dong co xe
méy Honda Wave dugc thé hién trong hinh 1.

Hinh 1. Hinh dnh thyc té 2 voi phun CNG
dwoc lap trén dng ngp (trai) va hinh dang voi
phun si dung (phai)
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3. LUA CHON VA PIEU CHINH GOC

PANH LUA SOM

Vi tri gbc danh ltra s6m anh hudng rd rét
dén bién thién ap suét chi thi va nhiét d6 trung
binh ctia hdn hop trong budng chay. Khi ting
gdc danh lura sém, ap suit cuc dai va nhiét do
cuc dai tang theo va vi tri dat cac gia tri cuc
dai nay cang dich vé& vi tri diém chét. Tuy
nhién cong chi thi cia dong co khong tang ti
1& voi ap suét hay nhiét d6 cuc dai. Khi diém
cuc dai cua ap sudt dich vé diém chét trén,
phan céng am do qua trinh nén ting vuot qua
d6 tang phan cong duong ciia qua trinh dan
no, do do cong chi thi cia dong co bi giam.
Hé thong danh ltra diéu khién dién tir dua ra
mét ché d6 danh lira 1y twong phi hop véi moi
diéu kién hoat dong cua xe, ECM xac dinh
thoi diém danh lta dua vao céc tin hiéu tir cac
cam bién. Trong bo nhé cua ECM c¢6 luu thoi
diém danh lira cho tung diéu kién hoat dong
ctia dong co. Tuy nhién yéu t tac dong chinh
dén thoi diém danh loa phy thudc phan Ion
vao téc do quay cua dong co. DI voi xe may
Honda Wave goc danh Itra sém téi wu nam
trong khoang tir 10-30 d6 trudc diém chét trén
g véi toc do dong co nho nhéat dén 16n nhat
[17,18]. Khi nghién ctu vé gia tri goc danh
ltra sém tdi wu st dung nhién liéu CNG. Cac
nghién ctru déu chi ra rang goc danh lra sém
can ting tir 5 — 15 d6 [14,16-18]. Tai Viét
Nam dién hinh la cong trinh ciia nhdm tac gia
Bui Can Ga va cong sy ddi véi xe may su
dung Biogas c6 thanh phan chinh la CHa
tuong ty voi CNG, dua ra goc danh Iira toi wu
tang tir 6-10 d6 so voi xing véi toc do quay
dong co tir 3000 dén 6000 rpm [17]. Trong
nghién ctu cua Nguyén Thanh Trung va cong
su [16] ddi véi dong co 4 xy lanh ciing dua ra
goc danh lira t6i wu ting 1én so véi xang tir 12
— 16 @6 ng Véi toc do quay nho nhit toi 1on
nhat. Khi dong co CNG lam viéc ¢ goc danh
lra som tbi wu, cong suat c6 ich ting trung
binh 11,65% trén toan dai téc do.

Ké thira cac nghién ctu trén véi téc do
quay cua dong co Honda Wave c6 thé diéu
chinh thoi diém déanh ltra co ban ting 1én 5
d6 so véi dong co sur dung nhién liéu xang
[4,19,20], géc danh Itra hiéu chinh phu thuoc
vao bo danh lra da duoc tich hop san trong

b nhé ECM do hang ché tao sir dung cho
dong co xang. Viéc diéu chinh goc danh lua
bang cach diéu chinh 9 vau kich tir duoc dat
trén mam lura dugc miéu ta trong hinh 2.

CUON DAY VA NAM CHAM
VINH CUU

Hinh 2. V; tri lap dat cam bién CKP trén lap
may (hinh bén trai) va hinh anh thuc te (hai
hinh bén phai).

4. SO PO LAPPAT

Vi cac dix liéu dugc tinh toan néu trén
so sanh véi cac hé théng phun nhién liéu sin
c6 trén thi trudng ching toi thay rang viéc sir
dung hé thdng phun nhién liéu cho dong co
1a phu hop. Tuy nhién véi diéu kién hién tai
khi st dung nhién li¢u phun xang cho phun
nhién liéu CNG can tang thém mot voi phun
phu va diéu chinh 4p suat phun CNG phi
hop theo cac cong thic da tinh ¢ trén. So d6
bé tri lap dat thiét bi duoc thuc hién nhu
trong hinh 3.

i i o
shudimgeo(EOT) G phatung

Hinh 3. So d6 bé tri lap dat thiét bj
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5. THI NGHIEM VA PANH GIA

Sau khi lip dit hoan chinh tién hanh
chay thir, bang cam quan c6 thé thiy ring
doéng co chay CNG tir hé théng phun xing
chay 6n dinh, khdng cam nhan thay su khac
biét khi chay bang xing. Tuy nhién dé c6 dit
litu dbi sanh, ching t6i da tién hanh thi
nghiém do théng sé tinh ning trén bé thu dé
danh gia.

Thi nghiém duoc tién hanh trén bé thir
(hinh 4) dé so sanh cong suat va mé men cia
dong co khi chuyén sang sa dung CNG so
Vé6i st dung xang. Thi nghiém duoc tién hanh
tai cac ché d6 moé budm ga 0%, 25%, 50%,
75%, 100%.

Két qua thi nghiém do cong suit va md
men cua dong co dugc miéu ta trong bang 2.

Hinh 4. Xe may duwoc dua lén bé thir tai
phong thi nghi¢m.

Bdng 2. Két qud thi nghiém.

Xang CNG
bPomé | Cong | MO Cong M
bwém ga | suat | men suat men
[KW] | [Nm] | [KW] | [Nm]
0% 0 0 0 0
25% 18 4.7 1.8 45
50% 3.3 6.3 3 6
75% 4 6.3 3.4 5.9
100% 3.8 5.6 34 4.9

Hinh 5 va 6 1a két qua thi nghiém duoc
thé hién trén do thi biéu dién su phu thudc caa
cong suit va md men vao do mod budém ga.
Puodng cong suat khi dong co st dung CNG
va xing déu la duong cong ting dan theo
chiéu ting d6 md budm ga. Hai dudng cong
sudt nay co su chénh léch nhat dinh. Cong suat
ddng co dat gia tri 16n nhat khi d6 mé budm

ga la 75% ung vai gié tri 4 kW khi dong co
chay bing xing va 3.5kW khi dong co chay
bang CNG, su giam cong suat dat 12,5% khi
chuyén déi sang loai nhién liéu CNG.

Dbi v6i mémen xodn caa dong co, hai
duong cong thé hién mé men trong hai
trrong hop chay xang va CNG ciing co su
chénh léch dang ké. M6 men xoén dat gi4 tri
cuc dai tai d6 mé buém ga trong khoang tur
50% - 75%, khi st dung xang md men 16n
nhat khoang 6,3 Nm, con khi sir dung CNG
la 5,9 Nm giam 6,3%. O sau khoang m¢
buém ga nay thi mé men dong co trong ca
hai truong hop nhién liéu sir dung déu c6 xu
huéng giam dan.

5

4
z3
%o
2 2 —=—P_A95
S 1 —8—P_CNG
(@]

0

0%  25%  50%  75%  100%

DO m& budm ga [%]

Hinh 5. So s&nh cong sudt ciia djng co khi sii
dung xang va CNG ¢ céc ché do mo buom ga.

7

. L SSICT S
. .:.u/ . - \o
£ ° &
Z 4
£ 3 .'-; ...... M_A95
S ) 7 — + =M_CNG
<O A
2 1 ..,

0«

0% 25% 50% 75%  100%

D6 mé budm ga [%]

Hinh 6. So sanh m6 men cua dong co khi si
dung xang va CNG o cac che do mo buom ga.

C6 thé thay rang cong suit va md men cua
dong co khi str dung hé théng nhién lieu CNG
trong nghién ciu nay déu giam so véi khi
dong co st dung xang. Nguyén nhan cua Su
giam nay c6 thé dan tai tir viéc khdi luong
riéng cua CNG nho so véi xang, véi cung mot
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dong co thi thé tich xy lanh chi c6 thé chta
duogc 1 luong hoa khi (xang + khong khi) va
(CNG + khong khi) 1a bang nhau vé thé tich.
Chinh vi vay tinh toan vé khéi luong dé phan
khéi luong CNG thay thé bang khéi luong
xing khi chuyén d6i s& dan dén luong CNG
nay duoc phun vao budng dt s& chiém mot
phan thé tich cua khong khi (thiéu khdng khi),
day 1a nguyén nhan chinh dan dén sy giam
cong suat va md men khi str dung nhién liéu
CNG. Phén tich nay ciing phu hop khi & ché
d6 m¢o buém ga nho su chénh léch khdng
nhiéu va khi ché d6 mo buém ga cang 16n thi
su chénh léch cong suit va mé men cang 16n.
Thong thuong ¢ ché do budm ga nho hoic toc
d6 dong co nho nhién liéu can dam hon, khi
téc do cao nhién lidu s& loang hon (hé s du
luong khong khi nho hon). Két qua nay ciing
phil hop véi nhitng cong bé cua cac nha khoa
hoc trudc d6 khi nghién ctrtu CNG thay cho
xang ¢ Cac loai dong co khac nhau [6,8,12,21].
Tuy nhién theo phan tich dé cai thién cong
suat cd thé [dung thém bo tang ap dé day khong
khi vao budng dét duoc nhiéu hon.

6. KET LUAN

Nghién ctru da tinh toan va lap dat hoan
chinh hé théng cung cap nhién liéu CNG dua
trén hé thdng phun xing ctia mot dong co
tvong ty c6 sdn. Thi nghiém c6 the khang
dinh viéc st dung hé théng cung cap nhién
litu CNG cho két qua twong dbi tin cay.
Cong suit va mdé men trung binh & cac ché
d6 thi nghiém khi sir dung CNG giam lan
luot khoang 8% va 6% so vai khi dong co st
dung xang. Tuy nhién déy la giai phap don
gian, de lip dat va khéng can can thiép vao
két cau dong co. Viéc trién khai ung dung
CNG trén dong co xe gan may Wave hoan
toan c6 thé tién hanh dugc, giai phap ki thuat
don gian khéng mat nhiéu chi phi va c6 tinh
g dung cao. Tuy nhién dé hoan thién cong
sudt va moé men cua dong co ciing can cac
huéng nghién ctu tiép theo tap trung vao sir
dung ting ap, lya chon géc danh lira som tdi
wu, ...ngoai ra cling can c6 giai phap hop ly
cho viéc bd tri binh chira CNG trén xe may.
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