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A STUDY ON INTEGRATION OF HYBRID TECHNOLOGY TO HONDA LEAD
110CC MOTORCYCLE USING MODELLING AND SIMULATION METHOD
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TOM TAT ;

Nghién ciru ndy dé xudt phuong dn tich hop cong nghé hybrid cho xe mdy dya irén nén xe
Honda Lead 110cc. Cdc ndi dung bao gom, lwa chon cdu triic hybrid cho xe sau cdi 1go; md hinh
héa va mé phong cac hé théng ciia xe may lai, dinh gid higu qué s dung nding heomg diing phuong
phdp mé hinh héa va mé phong béng phan mém Matlab/Simulink dugc trinh bay. Két qud nghién
citu cho thily, cdu triic plug-in hybrid song song khong mdy phat véi dong co dién dde tryc tiép i
bdnh trude 1d phwong dn khd thi va mang lai higu qud kinh 18 nhién liéu cao nhat khi di chuyén
hang ngay, rrong diéu kién d6 thi tqi Viét Nam. Xe sau cdi tao ¢6 khé ning dap img duoc cdc tink
niing dong e hoc khong thua kém xe nguyén ban, trong khi mirc tiéu hao nhién lidu trung binh mé
phong theo céc chu trinh thit nghiém c6 thé gigm 0,317 I/100km cho truomg hop 50% tdi trong (01
ngudi trén xe) so vdi xe trudc cdi tao. Két qud thu dwoc sir 48 t3i dwa ra phucng dn tiép cdn kha thi,
gitip cdi tgo cde xe mdy hién co, gop phén gidm bot su phu thudc vdo nhién ligu hoa thach va gidi
quyét vin ¢ 6 nhiém khing khi phdt ra tir mot heong lon cdc xe may tai cdc dé thi lon o Viét Nam.

Tir Khéa: Xe mdy lai xang dién; Honda Lead 110ce; Ddng co dién dit trong binh xe; Matlab
— Simulink; M3 hink héa va mé phong; Dibu khién theo quy lugt.

ABSTRACT .

This study introduces methods to integrate hybrid technology to two wheels motorcycle based
on the platform of Honda Lead 110cc. The contents including: The general layout plan; modeling
and sinudation of hybrid electric motorcycle systems, evaluation of fuel economy using dynamic

imul model in Matlab/Simulink were investigated. The obtainded results show that plug—
in parallel hybrid electric motorcycle (PHEM) without generator mode is the most feasible and
effective choice to renovate a conventional motorcycle in traffic aperation condition of major cities
in Vietnam. Performance characteristics of the PHEM without generator can be comparable to the
original one, while the average fuel consumption of renovated one can be 0.317 I/100 km lower than
the original one for load conditions of 1 person. The obtained results from this study may provide
solution for inlegrating hybrid technology to renovate the conventional motorcycle, and perhaps
make a contribution to lessen the dependence on fossil fuels and solve the problem of air pollution
emitted from a larger number of motorcycles in Viemam.

Keywords: Hybrid electric motorcycle, Honda Lead 110cc, Hub — DC motor, Matlab —
Simulink, Modelling and Simulation, Rule-based control.
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1. GIG1 THIEU

Néng d6 céc khi nha kinh trong biu kbi
quyén vAn dang déu din ting thém ting nim
va tao ra nhimg bién d6i bt thuong khi hiu
thé gidi. Cac nghién cii gin day cho thiy, gan
mét phén ba khi théi nha kinh trén thé giéi co
ngudn géc tir qué trinh ddt chiy cic nhién lidu
héa thach clia ddng co dbt trong diing trén cc
phuong tién giao thdng vén ti [1]. & céc thinh
phé 16m clia Viét Nam, do khong gian han ché,
mjt d6 dan sb cao, cing v6i chi phi kinh t&
va tinh tién loi cao hon cdc phuong tién giao
théng khac, xe may dugce si dung 1am phuong
tién di chuyén c4 nhan mang tinh phé bién.
Nguon phaét thai cia phuong tién ndy hién nay
chiém mét pha.u 16n trong tdng phat thai cia
cic phuong tién giao thong [2].

Bén canh miu xe 04 banh hybrid, cac
nghién ciru v xe may lai 02 banh cfing thu
hirt dirge sy quan tAm cila c4c hng sin xuitxe
mAy va cac nha khoa hoc trén thé giéi [3-16).
Mic dit, cac miu xe may lai 43 duge céc hing
tién hanh thuwong mai héa; tuy nhién, khéng
nhidu cdng trinh nghidn cima hin 1am [3,6-
16] cho xe may lai dwoc thue hién va chit yéu
chi t3p trung nghién ciu & cdc nude chau A
nhu Pai Loan, Trung Qubc, An Db, v.v.., noi
phuong tién xe mdy chiém mot s6 huong 16n.

Viét Nam 1a mét trong cac quéc gta dang
phat trién c6 hrong xe gin méy binh quan trén
diu ngudi rat 16n, vin @& gidm thidu 6 nhifm
moéi trwdng va ning cao hiu qua sit dung ning
hmmg cla loa1 xe nay 1a mdt van de duge dat
ra hét sitc cap bach. Nhimg nam gan day, cong
nghé xe may hybrid ciing di thu hat duge mot
0 mghién cimi cila cdc nha khoa hoc trong
nude [17 20] Bui Van Ga va cong su [17, ]8]
a4 thiét k8, ché tao min xe gin may hybrid két
hop s hoat dong cila 02 déng co dién dat &
banh trude va sau va hoat ddng cla déng co
nhiét chay béng khi héa long LPG; tuy nhién,

cAc chi tiéu v& 6 nhifm méi tnzomg va e tién
hao nthién ligu cia mAu xe chira dugc cong bo.
Trong khi 46, cdc tc gia & Trudng Bgi hoc
Bach khoa Ha Noi [19,20] lai chi yéu tip
trung vao viéc khio sit, tinh toan v dua ra cic
mb hinh 1y thuyét didu khién,

Vige tién hinh mé hinh héa st dung cdng
cu md phong nhwr Matlab — Simulink 12 mdt
trong nhimg cach tiép can hidu qui dé danh gid
tinh néng déng lre hoc, tinh hiéu qué Kinh té
ciia xe sau cdi tao so v6i xe nén. Trén thé gioi,
cdc nghién cim vé mé hinh hoa vi mé phong xe
may lai d3 dwoc thue hién [6-9]; trong khi 46
tai Viét Nam, cac nghién ctu vé md hinh hoa
va md phong xe mdy lai hdu nhu chwa duge
thye hién. Trong kbmén khé nghign ctru nay,
nhém tic gid sir dung phuong phdp md hinh
hoa va m6 phong 2 giai bai toan lwa chon cu
tritc hybrid phii hgp hét nhiim cai tao xe nén
Honda Lead 110cc thanh mét chiéc xe hybrid
két hgp 02 ngndn ddng luc tao ra tlr xang-dién.
Céc md hinh bao gom: ngudi 1ai, dong co dbt
trong va hé théng truyén luc, déng co dién, hé
théng lwu trif ning lugng, méy phat, tinh ning
d6ng Trc hoc doc ciia xe, va bp didu khidn
dugc mé hinh héa va mé phéng bing cong cu
Matlab — Simulink. Phueng phép thue nghiém
dugc tién hanh @& 1dm co s6 xdy dung va md
hinh hoa dong co dét trong va he théng trgyén
lue cta xe nén Honda Lead 110cc, trong khi
déng co dién, may phat vi hé théng hm
nang luong dugc x4y dung thong qua ban dd
thye nghiém véi s6 lidu sin c6 cdng bé tix cic
nhé cung cdp va cic nghién ciru trede. Cac két
qua mé phong s€ duge danh gia theo cic chu
trinh chay thir nghiém gdm: Japan 10-15 mode,
ECERI35,INDIAURBAN va WVUCITY. Cac
chu trinh ndy khé phi hop véi didu kién giao
thong thanh pho tai Vigt Nam, xét vé gi6i ban
te do, tan 56 tang giam téc do, quang dudng
duy tri the 46 bn dinh va thai gian cam chimng,

.. Cackét qua mé phong duge so sénh gnra
xe nén va xe may lai véi thufit toan diéu khidn S
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@& xufit; qua 46, dénh gi4 duge tinh higu qud,
kha thi clia timg phuong an cai tao va dé xuat
duge hueong cai tao phiz hop.

2. CAC PHUGNG AN BO TRi CHUNG
HE THONG TRUYEN PONG HYBRID
CHO XE CAI TAO

2.1. Lya chon xe nén

Xe Honda Lead 110ec duge hya chon
lam déi twong ¢é nghién ciru, cai tao tir mot
chiée xe chay xang thong thudng thanh xe may
lai 02 banh ding 02 nguén ning lugng xing-
dién. Hoe dung db “U-Box” ciia xe o6 khong
gian rong véi dung tich 35 lit giip d dang b
tri céc thiét bi gn thém khi chuyén déi thanh
xe mdy lai. Pong co xing cia xe nén sit dyng
hé théng phun xing dién tir (PGM FI) ta0 ra
ngudn dbng e din déng bank xe cha dong
phia sau thong qua hp so bién thign vé cdp
{Continuously Variable Transmissions - CVT)
va truyén déng cudi [21].

2.2. Phirong 4n bé tri chung h¢ théng truyén
dgng hybrid cho xe cii tao

D thiét ké cai tao mot chide xe may
théng thudng thank xe méy lai, ty véo chu
hinh tmyén dong duge lwa chon ma cic thiét
bi ghn thém 1en xe nén nhir: dong co dign, fc-
quy/pin, mdy phat, bd chuyén ddi dién, mach
diéu khién va phan phéi cong subt, v.v...s8
dugc tich hop. Do kiéu trayén déng hybrid néi
tiép doi hoi ddng cor dién, dc quy, miy phit
cin cé céng suft 16n hon so v6i céu hinh song
song hofic pine hop dé 6 thé gitip xe leo déc
va ting thc, ngoai ra hop s§ CVT cia xe nén
Honda Lead s8 khong duve sir dung df din
dong bénh’xe sau ma durgc hodn cai dé truyén
€0 nédng dén may phét; kidu truyén dong nay
thich hop hon véi nhitng xe nén véi dong coco
dung tich nhé (ching han 50cc), Trong nghién
cfru ndy, nhom tic gid dé xudt 03 kidy hg théng
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truyén déng hybrid kha thi d& lra chon bao
g0m: Plug-in hybrid song song c6 va khong c6
méy phit, hybrid phitc hop (Hinh 1),

Pong co dign mot chidu khong chéi than
(Brushless DC motor - BLDC) loai gén lidn
v&i banh xe duge chon d¢ tich hop cho xe may
lai do tinh tién loi ciha khi tich hop cho céc
phrong tién khong 6 nhidu khg dng khong. Do
két cdu truyén dong ctia xe nén Honda Lead
110cc c6 truc banh xe quay cing véi cum bank
xe vi ydu cau thiét k& phai it thay déi két ol
clia xe nén dé gidm gid thanh xe cai tao, dong
co dign dirge dit trie tiép tai binh trrde, bénh
sau duge din dong bing hé din dong nguyén
ban ¢da xe. M6 hinh nay ciing dwoc tham khao
tir cac nghién cfru cda tac gia Yap [6] va Chen
[7]. Tt viéc tinh toén déng luc hoc cia xe &
ché db chi voi doug co dién [22], déng co
dién mét chidu kbdng chéi than BLW-16B cta
héng Leaf Motor Technology Co. Ltd [23] ¢
cong suit L00OW dugc lya chon. B 04 4c quy
AP33-12 [24] duoc chon 1am hé thdng hm trit
ndng luong cia xe. Ac quy duge chon dua vio
dign &p va céng suét cia dong co dién sao cho
&c quy c6 kha nang phéng gien cho motor hoat
dong trén mot Ao dai quing dudng yéu clu.

Hinh 1. Cde kigu céu tric hybrid dé xudt: - K .
a) Plug-in hybrid khing o mdy phit,
b) Plug-in hybrid cé may phat,
. © Hybrid phitc hp:
1) Bng ca dbt rong;
2) Hep 56 CVT,
3) Thuyen dng cudt; 4) Banh squ; 3) A quy;
%) B3 phiin phd: cing sude:
%) Bk trude (Motor &i6n); 8) Mdy phi; 9 Sac dign
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Hinh 1a, trinh béy hé théng truyén dong
kiéu plug-in hybrid song song (PHEM) khéng
©6 mAy phat, cd hai banh xe truoc va sau déu
¢b kha niing cung cp cong sut doc 13p hoic
déng thovi cho xe khi di chuyén trén dl.mng
e} dang | 10 hop hybrid nay, ddng co dbt trong
(1) s& dfin dbng banh sau (4) théng qua hdp s
CVT (2) gibog ciu hinh xe nguyén ban; trong
khi d6, dong co dién (7) c6 chiic nang chm.h Ia
chuyén héa dién nang doc cung cép tir e quy
{5) thanh co néng thong qua b didu klueu va
phén phéi cong sudt (6). Chu hinh truyen dong
ndy c6 tich hop thém hé théng nap &c quy tir
mang luéi dign (9). O kidu truyén ddng loai
niy, trong diéu kién didng thanh pho dong co
dién s& dugc st dung voi tAn suit cao hon dé
thay thé cho déng co dbt trong thudmg c6 higa
sufit thp & dai téc d6 va tai thip. O mirc d6 tai
cao hon, déng co dién chii yéu chi dong vai
trd hé trg, dong co dbt trong vin 12 ngudn din
d6ng chinh cho xe.

Hinh 1b, minh hoa hé théng truyén dong
kidu plug-in hybrid song song (PHEM) ¢é méay
phét. Su khic biét cia cac kiéu trayén déng
ndy so v&i kifu PHEM khéng c6 méiy phat 13
su tich hiop thém cua mdt may phat riéng rg
(8). Péng co dbt trong (1) ¢o 02 chirc ning
chinh, mét 13 din dong bénh sau (4), hai la din
dong méy phdt (8) &€ cung cip cong sudt cho
dong co dién (7) va nap | dién cho &c quy (5)
khi mirc dung lwong xudng thip; tuy nhiém,
hai chitc néing nay khong hoat déng cing lac.
Ngoai ta, hé théng nap éc quy tir mang luéi
dién (9) duoc tich hgp thém cho céu hich ¢
Hinh 1b. Hinh 1c minh hoa hé théng truyén
dong kidu hybrid phirc hop. Sy khéc biét cla
cac kiéu truydn dong nay so v6i kidu hybrid
song song c6 may phat 14 dng co dbt irong (1)
¢4 thé vira din dong banh sau (4), vira cé thé
din dong mdy phét (8) d& cung cip cong suft
cho ddng co dién (7) va nap dién cho c quy
(5) khi mirc dung lwong xudng thip.
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Do cac Iy do vé giam tbi tho &c quy va
6 bén ciia déng co dién khi lam viéc & ché d6
méy phat, ché d6 phank him t4i sinh khong
duoc tich hop trong nghién ciru ndy che ¢a 03
md hinh @& xuft.

3. MO HINH HOA XE MAY LAI

Hg théng truyén lgc va lru trit ning
fwong xe mdy lai dugc mé hinh hoa thanh céc
thanh phén bao gbm: Ngudi 14, ddng co va he
théng truyén luc, déng co dién, khéi hn trit
niing lugng, thin xe va b3 didu khidn. Méi lién
h# giita céc khdi 1a cde vector trang thai tbe 5,
cong suft (luc hay moment), tin hiéu dién va
mic SOC (State of Charge - trang thii nap).
M8 hinh duge md phong bing cong cu Matlab
— Simulink, trong khi cic két qua mé phéng
s& duge danh gid theo cc chu trinh chay thir
nghiém gdm: Japan 10 — 15 Mode, ECE R15,
INDIA URBAN va WVUCITY.

3.1. Mé hinh héa ngudi 1ai

Nguai lai duara yéu chu vé lyc kéo vatic
d5 xe théng qua vi tri tay ga. D6 13 gia tri nghu
nhién, phu thude vao quyét dinh cia ngudi 14i
khi Iuu théng trén dudng. Trong md hinh clia
hé théng truyén lec va hé théng huu ¥ ning
Iwgng xe may lai, néu xét mot céch i rac, Iyc
kéo hay cOng sudt yéu chu cé thé xem 13 mot
xich Markov, tize 14 x4c sudt ciia ching chi phy
thudc vio thot didm hién tai (1). Thong qua cac
chu trinh chay the (Japan 10 - 15 Mode, ECE
R15, INDI.A.N URBAN, WVUCITY, v.v...),
tai m&i thoi diém 1, tong luc can (Fload) tai vin
tdc theo chu trinh V(D) duge tinh toan Sau
a6, thuat toan P1 durge sir dyng de dua tée do
thre (V) tién dén thc do yéu chu (V,,,) theo
chu trinh, Két qua khi két hop hai thanh phén
ndy la st mé phong sy thay 6i e (F semang) V2
cong subt yéu chu (Pmene) Khi ngudi ldi chay
xe chi theo bién thm gian t. Céc lién h¢ toan

hoc duge thé hién nhu sau:
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3.2. Md hinh héa dong co @6t trong v hé
théng truyén lye

Dé xay dyng md hinh toédn hoe cho dong
co vahé théng truyén lyc, ¢é hai phucmg phap:
M6 hinh hda tung bd phan (ddng o' dbt trong,
ly hop, hép sb CVT, truydn fuc cudi olng va
bénh xe) hodc md hinh héa ca cum hé théng.
pbi véi phuong phép cai tao a8 xuat c6 bt
nguyén thc 1a “It 1a thay doi két cu xe nén”.
Do do, Lét cin tir ddng co dén banh xe sau
dugce giu nguyén va khong c6 nhu cu phai
thay d6i. Mit khéc, khi xe duge thu nghiém
trén bing thir, ta ¢6 thé gia ttuet rang déng co
chi hoat dong & hai che d6: Cim chimg vA sinh
obng suht kéo trong s6 4 ché db: Khm dong,
chm chirng, sinh cdng suft kéo va ngit. Xe chi
khoi ddng mét 14n trude khi chay va Kkhéng tit
mdy trong qud trich chey thir ughiém. Vi véy,
o thé mé hinh héa ci cum hé théng ma khong
cin quan tim chi tiét dén timg bd phan. Bing
céch do moment kéo tai banh sau va lwong
nhién ligu tidu hao, mirc tiéu hao nhién lidy,
gfucl (gfs) khi thay ddi d6 m& buém ga, 0th tir

—100% va tde d6 banh sau V tir 0 — 66 ko/h,
hdl ban a6 Tk(0,, V) va g, (Tk V) (h()ac
BSFC(Tk, V) da1 dién cho hé théng truyén Iyc
tir dong co dbt trong dén banh sau duoc xdy
dung. Lwong nhién ligu tiu hao (G, , () tinh
dén thoi difm t cia dong co duoc tinh:

Gm,(t)=1gﬁ,.., (xMc @

Hinh 2, trinh bay bin db sudt tidu hao
nhi¢n liéu clia dng co xe Honda lead 110cc
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duoc x4y dl_mg‘ﬁ:’ phuong phip thyce nghiém :
trén bang thir xe gin mdy.

Hinh 2, Bin db sudt tiéu hao nhién lidu dpng co
xe Honda Lead 110cc

3.3. M6 hinh héa dong co di¢n

Khi hoat déng & ché d0 déng co dién,
dong co didn cung chp moment kéo truydn 16
cé4c banh chi dong. Moment d6ng co dién sink
ra duoe tinh Ui cic mdi 1ién hé sau:

m m_max

T =T, orons + s F ooy, T, < T, o ()
- t

Cong sudt va dong dign yéu ciu clp cho
motor:

B i e
e = ey i = @
Mo Uy

Trongdé, cicthéngsd T, . .7, (7,.a,)
b duge tir cic bang tra théng s6 k¥ thudt cia
dong co dién [23], mdt phén bing tra dugc thé
hién trén Hinh 3.

o, — 100

25
£

20,
z £
215 s 3
g 3
S 10| I

5| =

P

o 10 20 30 20 %0 ) 78

Van toe ki
Hinh 3. Pdc tinh moment xodn va hidu sudt cuc
dai ctia dfng co dién
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Khij ddng co dién khong hoat déng, thue
te van c6 mét hrong cong sudt nhét dinh titu
tbn cho ma sat trong dong cg dién khi quay
tron. Néu bd.qua lugng tisu tén nay thi 6 the
xem khi déng co dién quay tron, cdng sudt
déng oo bing 0.

3.4.M# hinh héa hé théng hru trit ning lwong

Mot hé thfing lvu trit nang hrgng bao
gbm cac fic quy dién clip ngubn cho d(mg co
dién hoat dfng théng qua b phin ph01 cong
sudt, Théng s6.dién ap (UHV), SOC ci fc quy
thay d8i phu thude vao hai théng 56 chinh 13
déng phéng/ nap ciia &c quy va nhiét do. Trong
cAu tric xe cii tao, ¢ quy dwoe dit trong cop
xe ¢o di kém bd gidi nhiét nén cé thé xem gid
Eﬂnhlet 6 1 ¢é dinh. Nhu viy, SOC thay di
theo cudmg ¢6 dong din i.

1 ri()
$0C(#)=S0C, ﬁ Tdr )
50C(1,)=S0C,

Trong d6: Q(Ah) 14 dung Jwong ctia &
quy & ché 45 dong i va 17,,,, 14 hé s6 Coulombic.

Mot mach djén thudng dwoc mé hinh
hoéa théng qua moi lién hé gitta dong dién
trong mach vi dién 4p 2 ddu mach. Pién 4p 2
curc mach:

Uy =Upc U, ©)

Trong d6, dién &p khi hé mach eta ngudn
phy thuée vao mie SOC:

oc = f (SOC) €}
Sut 4p do dién 6 trong dc quy:
U, =ir (8)

Dién 11 trong r cia dc quy thue % ciing
thay ddi theo nhiét 46 v trang thai nap ctia ic quy.
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3.5, M6 hinh héa miy phat

Néu SOC cia éc quy xubng thip hon
mie cho phép (SOC,,), may phat s& duge
sir dung dé ngp dién cho ac quy cho dén khi
mitc SOC ciia ic quy dat dén gi6i han trén
(SOC ). Trong nghién c(ru nay, & mé phéng
cho cﬁu hinh minh hoa & Hinh 1b va lc, mdy
phét 500W duoc két ndi véi dong co théng
qua bj truyén banh ring 6 ti s6 truyén 13 1,2,
Pudng dic tinh ciia méy phét duge tham khao
tir nghién ciu [7].

3.5. Mé hinh héa tinh ning dfng hrc hoe doc
ciia xe

Mo hinh d86ng kixc hoc doc cua xe cung
cap gid iri luyc can dé tinh ra gia tbe thue su
ma xe dat dugce. Tir do, van thc thue té V.
ciia xe duge tinh todn dé so sanh vi chu trinh
chay thir dwge sit dung trong mé hinh ngudi
14i. Mittc 43 phi hop giita hai gi4 trj tbe &3 cho
phép dénh gid khi ning ddng luc hoc cia xe
céi tao va dénh gia do tin cdy cia md hinh. Cac
g4 trj dugc tinh toan theo céc phuong trinh:

ZF b = Frottig ¥ Foers * Fpaie + F e

F,

1
oting = M COS(“); Frop= —CdA/'sz

2

®

e =mgsin(a), e = V

Voult) = IV(r)dz
3.6. M6 hinh hoa bp diéu khién

Bo dleu khién didu khidn phén phéi cong

sult yéu chu (P temangy 160G T8 hay déng thi e
keo cho banh trude (P, F,) va banh sau (P,
F, .} tiy theo cdc ché d6 hoat dong khéc nhau.

F,

demend

P

demand

=F,+F, +F

broke
=P +P +F .

(10)
q

ISSN 0866 - 7056

www.cokhivietnam.vn



NGHIEN C(U - TRAO BO!

Nghién ciru a8 xudt phuong phép phin
phéi cong sudt giia hai ngudn déng lyc theo
quy tic “Rule — based control” dugc dé cip
trong. céc nghién ciru [7, 25, 26] Trong d6, hai
quy the chit dao 13 dong co dbt trong hoat dong
trong viing 6 hidu suft t6i wu (Pmm‘n P mad
va &c¢ quy phai duy tri & trang th4i t6i wu cho
phéng/nap (SOC_ , SOC_ ). Khoang gid tri
P e Pogrmad tH2Y abi theo wc 6, cb duge
khi xem xét hai ban db cong suit va suit tisu
hao nhién liéu cia dong co. Nhw vdy, cé ba
théng sé du vao chinh ctia bd didu khién 14
cong suit yéu cAu cha ngudi 13i Pdemand,
trang thai nap dc quy SOC va téc dé thuc té
ona xe V, . Dya vio ba théng 56 chinh nay,
ché do dleu khién dugc chia thinh: Ché d&
kéo, ché d6 sac, ché @5 giam tde. Liru 45 thust
to4n phan phdi cong sut Rule —based control
@& xuéit duoc thé hién nhu Hinh 4.

Then T
Petie P

Hink 4. Liew d6 thugt toén didu khién xe mday hybrid

ISSN 0866 - 7056

4. KET QUA MO PHONG MO HINH XE
MAY HYBRID

Mb hinh 03 kiéu hé théng hybrid mé ta
& Hinh 1b, lc, 1d duoc cy thé hoa thanh cic
khéi trong Matlab/Simulink, M8 phong bi
dén tir van toc phéng theo chu trinh chay thir
nghiém theo thoi glan t. Céc thdng s6 vén thc,
moment, cdng suét, v.v...Duge tinh theo cic
lién hé toan hoc vi céc bang tra thuc nghiém.
CAu hinh xe hybrid phitc hop va plug-in hybrid
song song c6 va khéng c6 miy phat lan lugt
dugc md phong d& danh gid tinh higu qud vi
kha thi clia timg chu hinh. Céc ket qui bao
gbm: Myc 46 d4p g the d yéu cdu cha chy
trinh, mitc tiéu hao nhién liéu & ché d3 kéo,
e tiéu hao nhién ligu & che dd sac va quéing
dudmng di chuyen clia c4c cu hinh truyen dong
khac nhau s& Bin huot dirge so sanh. So db khdi
mé hinh cac b phén xe hybrid trong Matlab/
Simulink duge thé hién trén Hinh 5:

Hinh 5. So d6 khdi xe mdy hybrid
trong Martlab/Simulink

Két qua mé phong cic phuong 4n theo
céc chu trinh khac nhau cho thiy ca ba phuong
an: Hybrid phire hop, plug — in hybrid c6 va
khong cé méay phat déu dim béo dugc tinh
nang dodng luc hoc ciia xe sau ci tac so voi
xe nén. Hinh 6, trinh by mot két qua tiéu bidu
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khi md phong phuwong 4n xe méy hybrid phie
hop & ché d6 50% tai (01 ngrdi trén xe) theo
chu trinh BECE R15. Mirc 39 dép tmg tbc o
yéu chu cita chu trinh dvgc thé hién & Hinh 6a,
trong kbi Hinh 6b va 6¢ so sanh Iuong tiéu hao
nhién liéu cha xe hybrid phirc hop so véi xe
nén & ché d6 kéo va ché @ sac. Do phai din
dong méy phat, c6 thé nhén xét mirc tigu hao
nhién lidu ciia déng co dét trong & ché d6 sac
(Hinh 6c) cao hon & so véi ché 48 kéo,

FESTayt i}

Hinh 6, ket qud mé phong xe hybrid phuc hgp ¢
ché @8 01 nguoi theo chu trink ECE R15: a) Pdp
ting tc 4, b) Mike tiéu hao nhién lign & ché dp
kéo so véi xe nén; ¢} Miic tiéu hao nhién ligu &
ché dé sac so véi xe nén.

Béng 1, so s4nh tinh kinh t& nhién ligu
thu dwge ti két qua md phong theo bén chu
trinh & ché 45 50% tai cda 03 chu hinh & xudt
50 voi xe nén. Téng hop trong subt qua trinh
chay theo cdc chu trinh, khi SOC ciia dc quy
ban dau bing 0,95 cho dén khi xuéng mitc 0,5
va dugc sac lai dén mirc 0,95, xe hybrid phirc
hop tdn 2,05 kg xiing cho quing dwong 100 km
mb phong theo chu trink ECE R15. Véi khdt
lugng ridng cua xéng khoang 0,77 kg/l, lwong
nhién liu tiéu hao trén 100 km di chuyén theo
chu trinh ECE R15 cta xe hybrid phizc hop 1a
2,664 1, cao hon xe nén 0,217 L. O cac chu trinh
khic, cée két qua md phéng ciing cho théy chu
Dink truy&n dong hybrid phitc hop luéa c6 mic
tiéu hao nhién li€u trén 100 km cao hon so voi
xe nén. Do xe phai sac &c quy khi bit diu chu
trinh mé phong (khong tich hgp hé thong nap
ic quy tir mang hedi dién), trong ché do sac,
dng co dign han ché hoat déng vé cong suht
lai {thng thém do din ddng may phat, nén trang
subt qua trinh chay ti&u hao nhién liéu cla xe

TAP CHI CU KHI VIET NAM, S4 142 nim 2017

méy HEM phirc hgp'eac hon xe nén; Bén canh
6 tu trong cila xe ting 1én khi tich hop cic
thiét bi gin thém.

Péi véi chu hinh plug-in hybrid song
song (PHEM) c¢6 may phit, do tich hop hé
thong nap dc quy tr mang Iwéi dién, nén khi
biit dﬁu mé phéng theo chu trinh mirc hou trit
cia ic quy lubn & trang thai day (S0C,_ ). nén
Kkhi bit ddu chu trinh, ch 4§ sac pin khdng
duoc kich hoat. Tiéu hao nhién liéu cda ché
46 nay luén thip hon so véi chu hinh hybrid
phitc hop, mirc nay thim chi con ducc cai
thién tht hon so véi xe nén khi chay theo 03
chu trinh gdm: ECE R15, Japan 10-15 Mode,
va Indian Urban; tuy nhién, tiéu hao nhién liéu
cao hon so vi xe nén khi chay theo chu trinh
WVUCITY.

Két qua md phéng cho thdy chu hinh
plug-m hybrid song song (PHEM) khéng c6
may phat co mic tiéu hao nhién ligu thip nhit
trong 03 cAu hinh @ xuit theo 04 chu trinh thir
nghiém. Tinh trung binh trén ci bén chu trinh,
xe PHEM khong c6 may phat chi tiéu tbn 2,376
1 cho 100 km di chuyén vi thap hon me tién
thu cia xe nén 14 0,317 1. O cdu hinh nay, cong
sudt dong co dién trung binh chiém 35,49%
trong tng cdng sudt phat ra cla ca 02 ngudn
dong luc xéng-dién; quing dudng di dugc cho
dén khi mirc SOC xubng 0,5 trung binh 12 84,8
km. Cu hinh ndy dat mc tiéu hao nhién liéu
thip nhdt 12 2,072 1/100 km khi chay theo chu
trinh ECE R15 va quing dudng xe di duoc
12 53,751 k. tir khi dc quy dy (80C_,) cho
dén khi dung lgng con 50%. Quing dusng di
chuyen khoang 50 km hoan toan dép tmg dwoc
nhu céu di lai hing ngdy trong cic thanh phé
16n tai Vigt Nam, cAu hinh PHEM khéng c6
miy phdt do d6 c6 tinh kha thi cac dé cii tao
xe Honda Lead 110 cc tir chiée xe chay xéng
thanh xe may lai, gép phin giam bét sy phu
thude vao nhién ligu héa thach va giai quyét
vén d& 6 nhidm khéng khi phat ra tir mt hegng

160 cAc xe méy tai cde d6 thi 1én & Viét Nam. &
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Bang 1. Két qud tink kink té nhién liéu khi mé phong theo 04 chu trinh & ché dg 50% tdi (01 ngudi trén xe)

HEM phéc | PHEM cé PHEM
N P Z P . - kho A
Chu trinh Chi tién Xe nen hop may phit O:E.’.:“y
Gt 2,664 2,354 2,072
Ho (1/100km) 2447 > >
=" . ) 53,751 "
Gt (V100 34 2,852 2,866
= 5‘ g o) 2,907 3,0
E S Liwbria (lm) 146,892
Groa (1/100 84 3,123 2,521
E E om) 3,055 3,1 s %
© Liyisa (km) 61,588
Gina (1/106 2,214 2,045
E Z o) 2,363 2,493 .2 X
2 E Liybsa (kem) 76,866

5. KET LUAN

Nhimg két qua va két lugn nit T tir nghién
ciry ndy o6 thé duge tém gon bao gdm:

Nghién eiru da budc diu dé xubt duge 03
chu hinh kha thi gbm: Hybrid song song, plug-
in hybrid cé may phét va plug in hybrid khéng
c6 may phét nhim chuyén déi xe Honda Lead
110cc thanh xe may lai.

- Nghién ciru dif xay dung dugc mé hinh
toan hoc cho céc b3 phén trong hé théng truyén
Iuc va hé thong hru trit ndng hmng trén xe may
lai va de xuét phuong phdp didu khién phén phéi
cdng suft Rule — based control.

- Két qua ms phong cho thiy cdn hinh
plug-in hybrid khéng c6 may phat dat mvc titu
hao nhién ligu thp nhét 14 2,072 /100 km khi
chay theo chu trinh ECE R15 va quing ducmg
xe ¢6 thé di duge 12 53 ,751 km tir khi Ec quy
diy (80C_, ) cho dén khi dung hrgng con 50%.
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Quiing dudng di chuyén khoéng 50 km hoan toin
dép vmg duge nhy cAu di lai hing ngay trong cic
thanh phd 1én tai Viét Nam, céu hinh ndy c6 tinh
kha thi cao d c4i tao xe Honda Lead 110cc tir
chiéc xe chay xing thanh xe mdy lai, gép phin
gidm bot sy phu thudc vao nhién lidu hda thach
va giai quybt vén d 6 nhifm khong khi. <
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