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T6MTAT , . . 1 
Nghien cim nay di xudt phucmg dn tich hap cong nghi hybrid cho xe may difa tren nen xe 

Honda Lead llOca Cic noi dung bao gdm, lua chon cdu true hybrid cho xe sau cai ttfo: mo hinh 
hoa vd mo phong cac he thdng cua xe may lai, ddnh gia hipi qua sic dung nang lucmg dimg phucmg 
phap mo hinh hoa va mo phong bdng phdn mim Matlab/Simulink duac trinh bdy. Ket qua nghien 
dm cho thdy cdu triic plug-in hybrid song song khong may phat vdi dong ca dien dat tntc tiep tm 
banh truac la phuang dn khd thi va mang lai hieu qua kinh te nhien lieu cao nhdt khi di chuyen 
hang ngay trong diiu ki(n do thi tai Viet Nam. Xe sau cdi tao co khd nang dap img duac cdc tinh 
nang dong luc hoc khong thua kem xe nguyin bdn, trong khi muc tiiu hao nhien lieu trung binh mo 
phong theo cdc chu trinh thic nghiem co the gidm 0,3171/lOOkm cho truang h(lp S0% tdi trong (01 
nguai tren xe) so vai xe truac cdi tao. Kit qud thu duac tic di tdi dua ra phucmg an Hip can khd thi, 
giiip cdi tao cdc xe mdy hiin co, gop phan gidm bat suphu thuoc vao nhien lieu hoa thach vd gidi 
quyit vdn de 6 nhiim khong khi phdt ra tic mot luong lan cdc xe mdy tgi cdc do thi lan cr Viet Nam. 

Tir khoa: Xe may lai xang dien: Honda Lead 11 Dec; Bgng ca Men dgt trong banh xe; Matldb 
- Simulink; Mo hinh hoa vd mo phong; Diiu khien theo quy lugt 

ABSTRACT 

This study introduces methods to integrate hybrid technology to two wheels motorcycle based 
on the platform of Honda Lead llOcc. The contents including: The general layout pldn: modeling 
and simulation of hybrid electric motorcycle systems, evaludtion of fuel economy using dynamic 
simulation 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 dnd 
effective choice to renovate a conventional motorcycle in traffic operation 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 ofrenovated one can be 0.3171/100 km lower than 
the original one for load conditions of 1 person. The obtained results from this study may provide 
solution for integrating hybrid technology to renovate the conventional motorcycle, and perhaps 
make a contribution to lessen the dependence on fossil fuels and solve the problem of dir pollution 
emitted from a larger number of motorcycles in Vietnam. 

Keywords: Hybrid electric motorcycle, Honda Lead llOcc, Hub - DC motor, Matlab -
Simulink, Modelling and Simulation, Rule-based control 
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NGHIEN CU'U • 

L GIOI THIEU 

Ndng do cac khi nha kinh trong bSu khi 
quyen van dang deu dan tang them tiing nam 
va tao ra nhimg bidn ddi bat thudng khi h|u 
Ihe gioi. Cac nghidn ciiu gan day cho thay, gan 
mpt phSn ba khi thai nha kinh tren the gidi co 
Qgudn gdc tir qud trinh ddt chay cac nhien lifu 
boa thach cua ddng ca dot trong diing trdn cac 
phuofng tidn giao thdng,van tai [1]. Ci cac thanh 
phd Icfn cua Vidt Nam, do khdng gian han che, 
mat do dan sd cao, cung vdi chi phi kinh td 
va tmh tien loi cao hon cac phucmg ti?n giao 
thdng khac, xe may dupe sCr dung lam phuong 
tidn di chuydn ca nhan mang tinh phd bien. 
Ngudn phat thai ciia phuang tidn nay hien nay 
chiem mdt phSn Idn trong tdng phdt thai ciia 
cac phuang tien giao thdng [2]. 

Ben canh mau xe 04 banh hybrid, cac 
n ^ e n cuu ve xe may lai 02 banh ciing thu 
hut dupe su quan t3m ciia cac hang san xuat xe 
may va cac nha khoa hpc tren the gidi [3-16]. 
Mac dii, cac mdu xe may lai da dupe cac hang 
tidn hanh thuang mai hda; tuy nhien, khdng 
nhieu cdng trinh nghidn cmi han lam [3,6-
16] cho xe may lai dupe thuc hien vd chu ydu 
chi tap tnmg nghien cuu d cdc nude chdu A 
nhu Dai Loan, Tnmg Qudc, An Dd, v.v.., nai 
phuong tien xe mdy chiem mdt sd lupng Ion. 

Viet Nam Id mpt trong cac qudc gia dang 
phdt tridn cd lupng xe gin may binh quan trdn 
ddu nguoi rdt Ion, van de giam thidu d nhiem 
mdi trudng vd nang cao hidu qua su dung nang 
lupng cua loai xe nay la mdt van dd dupe dat 
ra het sue cap bach. Nhimg nam gan day, cdng 
nghe xe mdy hybrid citng da thu hiit dupe mdt 
sd nghidn cuu ciia cac nha khoa hpc tJong 
nuoc [17-20]. Bui Van Ga va cdng su [17,18] 
da thiet ke, chd tao man xe gan may hybrid ket 
hop su hoat ddng cua 02 ddng co dien dat d 
banh truoc va sau vd hoat ddng cua dpng ca 
nhidt chay bdng khi hda long LPG; tuy nhien. 

cdc chi tieu vd d nhidm mdi tniimg va miic tieu 
hao nhidn heu cfia mdu xe chua dupe cdng bd. 
Trong khi do, cdc tdc gia df Trudng E)ai hoc 
Bdch khoa Ha Ndi [19,20] lai chii ydu tap 
tnmg vdo vide khdo sdt, tinh toan vd dua ra cdc 
md hinh ly thuyet didu khien. 

\^dc tidn hanh md hinh hda su dung cdng 
cu md phdng nhu Matlab - Simulink la mdt 
trong nhiing each tidp can hieu qud dd danh gia 
tinh nang ddng luc hpc, tinh hieu qud kinh te 
cua xe sau cdi tao so vai xe nen. Trdn the gidi, 
cdc nghidn cuu ve md hinh hda va md phdng xe 
mdy lai da dupe thuc Men [6-9]; trong khi do 
tai "Wet Nam, cac nghidn euu vd md hinh hda 
va md phdng xe mdy ha. hau nhu chua dupe 
thuc hien. Trong khudn khd nghien ciiu ndy, 
nhdm tac gia su dung phuang phdp md hinh 
hda va md phdng de gidi bdi toan lua chpn cau 
tnic hybrid phu hop nhat nham cdi tao xe nen 
Honda Lead llOcc thdnh mdt chide xe hybrid 
kdt hpp 02 ngudn ddng luc tao ra tu xang-didn. 
Cac md hinh bao gdm: ngucri Idi, dpng ca dot 
trong va he thdng truyen luc, ddng co didn, he 
thdng luu trii nang lupng, mdy phdt, tinh nsag 
ddng luc hpc dpc cua xe, vd bd didu khidn 
dupe md hinh hda vd md phdng bang cdng cu 
Matlab - Simulink. Phuong phdp thuc ngjuem 
dupe tien hanh dd Idm ca sd xdy dung va md 
hinh hda ddng ca dot tiong vd hd thdng truyen 
luc cua xe nen Honda Lead UOcc, tiong khi 
dpng ca didn, mdy phdt vd h$ thdng luu trii 
nang lupng dupe xdy dung tiidng qua bdn do 
thuc ngjiidm vdi sd heu san cd cdng bd tii cdc 
nhd cung cdp vd cdc nghien ciiu trudc. Cdc kdt 
qud md phdng se duac danh gid theo cdc chu 
trinh chay thu nghiem gdm: Japan 10-15 mode, 
ECER15,INDIA URBAN vdWVUCITY. Cac 
chu trinh ndy kha phii hpp vdi didu kien giao 
thdng thdnh phd tai Viet Nam, xet vd gidri han 
tdc dp, tan s6 tang - giam tdc dd, quang dudng 
duy tri tdc dd dn dinh va thdi gian edm chiing, 
v.v... Cac kdt qud md phdng dupe so sanh giua 
xe nen vd xe may lai voi thudt todn didu khidn "̂  
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NGHIEN CCfU-TRAO eCl 

dd xudt; qua dd, ddnh gia dupe tinh hieu qud, 
kha thi cua ttmg phucmg an cai tao va dd xudt 
dupe hudng cai tao phii hop. 

2. CAC PHl/CJNG AN BO THI CHUNG 
H i THONG TRUYEN DONG HYBRH) 
CHOXECAlTAO 

2.1. Lijra chpn xe n^n 

Xe Honda Lead llOcc dupe lua chpn 
lam ddi tupng de nghidn ciiu, cdi tao tu mdt 
chiec xe chay xang thdng thudng thdnh xe mdy 
lai 02 banh dung 02 ngudn nang lupng xang-
dien. Hoc dung dd "U-Box" cto xe cd khdng 
gian rpng vdi dung tich 35 lit giup dS dang bd 
ni cdc thidt bi gan fliem khi chuydn ddi tiidnh 
xe may lai. Dpng ca xang cto xe ndn su dimg 
he thdng phun xang dien tii (PGM-FI) tao ra 
ngudn ddng luc din ddng banh xe chu ddng 
phia sau tiidng qua hdp sd bidn thien vd cdp 
(Continuously Variable Transmissions - CVT) 
vd miydn ddng cudi [21]. 

2.2. Phuong an bo tri chung he thong truyln 
d§ng hybrid cho xe cai tao 

De tiiidt kd cai tao mdt chide xe may 
tiidng thudng thanh xe may lai, tuy vao cdu 
hinh Buyen ddng dupe lua chpn md cac thidt 
bi gan thdm Idn xe ndn nhu: ddng co didn, dc-
quy/pin, mdy phdt, bd chuydn ddi dien, mach 
dieu khidn vd phdn phdi cdng sudt, v.v...se 
dupe tich hpp. Do kidu tiiiydn ddng hybrid ndi 
tiep ddi hdi ddng co dien, de quy, may phat 
cdn cd cdng sudt Idn hon so vdi can hmh song 
song hoac phiic hpp dd cd tiid giiip xe leo ddc 
vd tang tdc, ngodi ra hop sd CVT cto xe ndn 
Honda Lead se khdng dupe sil dung dd din 
dpng banh xe sau ma dupe hoan cdi dd tmyhn 
CP nang ddn may phat; kidu truydn ddng ndy 
thich hop hon vdi nhiing xe ndn vai ddng ea cd 
dung tich nhd (chjng ban 50cc). Trong nghidn 
ciiu ndy, nhdm tdc gid dd xudt 03 kidu he thdng 

truyen ddng hybrid kha thi dd lua chpn bao 
gdm: Plug-in hybrid song song cd va khdng co 
may phat, hybrid phiic hop (Hinh 1). 

Ddng CO didn mpt chieu khdng ehdi than 
(Brushless DC motor - BLDC) lo?i gdn lidn 
vdi banh xe dupe ehpn dd tich hap cho xe mdy 
lai do tinh tien Ipi cto khi tich hpp cho cdc 
phuong tien khdng cd nhidu khoang khdng. Do 
kdt cdu traydn ddng cto xe ndn Honda Lead 
11 Oce ed tnic banh xe quay ciing vdi cum bdnh 
xe vd ydu cdu thidt kd phdi it thay ddi kdt cau' 
cto xe ndn de gidm gia thdnh xe cdi tao, ddng 
eo didn dupe dat true tidp tai banh trudc, banh 
sau dupe ddn ddng bang he ddn ddng nguyen 
ban cto xe. Md hinh nay ciing duoc tham khdo 
tu eae nghien eiiu cto tac gia Yap [6] vd Chen 
[7]. Tit vide tinh toan ddng luc hpe cto xe d 
chd dp chi vdi ddng ea didn [22], ddng co 
didn mpt chidu khdng ehdi tiian BLW-16B ciia 
hang Leaf Motor Technology Co. Ltd [23] cd 
cdng sudt lOOOW dupe lua ehpn. Bd 04 dc quy 
AP33-12 [24] dupe chpn 1dm he tiidng luu trS 
nang lupng cto xe. Ac quy dupe ehpn d\ra vdo 
didn dp vd edng sudt cto ddng eo didn sao cho 
ac quy cd khd nang phdng didn cho motor hojt 
ddng tren mdt dp dai quang dudng yen cau. 

Hinh 1. Cdc kiiu cdu true hybrid de xuat: 
a) Plug-in hybrid khong co mdy phdt, 

b) Plug-in hybrid co mdy phdt, 
c) Hybrid phuc hop: 

1} Bang err mt Irong; 
2) Hpp s6 CVT. 
3J Ihiyeii Sgng cu6i: 4) Bdnh sau; 3) Ac quy; 
S}B$ phan phSi cang sudt; 
7) Binh truac (Motor di^n); S) May phdt; 9} Sac didn 
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Hinh la, trinh bay he Ihdng truyen dpng 
kieu plug-in hybrid song song (PHEM) khdng 
cd may phat, cd hai banh xe tnrdc va sau deu 
cd khd nang cung cap cdng suit d$c ldp hoac 
ddng thai cho xe khi di chuyen trdn dudng. 
6 dang td hpp hybrid nay, ddng co dot tiong 
(I) se din dpng banh sau (4) thdng qua hop sd 
CVT (2) gidng cdu hinh xe nguyen ban; tiong 
khi do, ddng co dien (7) cd ehiic hang chinh la 
chuyen hda dien nang dupe cung cdp tir dc quy 
(5) thdnh ca nang thdng qua bd dieu khien va 
phdn phdi cdng suat (6). Ciu hinh truydn ddng 
nay cd tieh hpp thdm hd thdng nap ac quy tii 
mang luoi didn (9). 6 kidu truyen ddng loai 
ndy, tiong didu kien dudmg thanh phd, ddng ca 
dien se dupe su dung vdi tdn sudt cao han dd 
thay the eho ddng ea ddt tiong thudng cd hifu 
suat thap d ddi tdc dp va tai thdp. 6 miic dp tdi 
cao hon, dpng ca didn chii ydu chi ddng vai 
trd hd trp, dpng co ddt tiong van la ngudn dan 
ddng chinh cho xe. 

Hinh lb, minh hpa he thdng truyen dpng 
kieu plug-in hybrid song song (PHEM) cd may 
phat. Su khac biet cua cdc kieu truyen dpng 
nay so vdi kidu PHEM khdng cd mdy phat Id 
sur tich hpp them cua mdt may phdt ridng re 
(8). Ddng CO dot tiong (1) cd 02 chiic nang 
chinh, mpt la dan ddng banh sau (4), hai la ddn 
dpng mdy phat (8) de cung cdp cdng sudt cho 
ddng ca didn (7) vd nap dien cho dc quy (5) 
khi miic dxmg lupng xudng thdp; tuy nhien, 
hai chiic ndng ndy khdng hoat ddng cung luc. 
Ngoai ra, he thdng nap ac quy tir mang ludi 
didn (9) dupe tich hpp thdm cho cdu hinh d 
Hmh lb. Hmh Ic minh hpa hd thdng truydn 
ddng kieu hybrid phiic hpp. Su khac bidt cua 
cdc kidu truyen dpng nay so voi kidu hybrid 
song song cd may phat la ddng co dot trong (1) 
cd thd viia ddn dpng bdnh sau (4), viia ed thd 
dan ddng may phat (8) de cung cdp cdng suat 
cho ddng ca dien (7) va nap dien cho ac quy 
(5) khi miic dung lupng xudng thdp. 

Do cac Iy do vd giam tudi tho ac quy vd 
dp bdn eua dpng ca didn khi 1dm vide d chd dd 
mdy phat, chd dd phanh ham tai sinh khdng 
dupe tich hpp trong nghidn ciiu nay cho ca 03 
md hinh dd xudt. 

3. M 6 HINH HOA XE MAY LAI 

He thdng truydn luc vd luu trii nang 
lupng xe may lai dupe md hinh hda tiianh cdc 
thanh phdn bao gdm: Ngudi lai, dpng ca vd he 
thdng tiuydn luc, dpng ca dien, khdi luu trii 
nang lupng, than xe va bd didu khidn. Mdi lidn 
he giiia eac khdi Id cdc vector trang thai tdc dp, 
cdng suat (luc hay moment), tin hidu didn va 
miic SOC (State of Charge - tiang Ihdi nap). 
Md hinh dupe md phdng bang cdng eu Matlab 
- Simulmk, tiong Idii cdc kdt qua md phdng 
se dupe danh gia theo cdc chu trinh chay thti 
nghiem gdm: Japan 10 — 15 Mode, ECE RI5, 
INDIA URBAN va WVUCITY. 

3.1. Mo hinh hoa ngirM lai 

Ngudri lai dua ra yeu edu vd luc keo vd tde 
dp xe thdng qua vi tri tay ga. Dd la gia tri ngau 
nhidn, phu thude vao quydt dinh ciia nguoi lai 
khi luu thdng tidn dudng. Trong md hinh cua 
he thdng truyen lire va he thdng luu tru nang 
lupng xe may lai, neu xet mdt each rdi rac, luc 
keo hay cdng suat yeu cau cd the xem Id mpt 
xieh Markov, tiie la xdc sudt ciia chiing chi phu 
thude vao thdi diem hien tai (t). Thdng qua cae 
chu txmh chay thu (Japan 10-15 Mode, ECE 
R15, INDIAN URBAN, WVUCITY, v.v...), 
tai moi thai didm t, tdng luc cdn (Fload) tai van 
tdc theo chu trinh (Vj^(t)) dupe tinh toan. Sau 
do, thuat todn PI dupe sur dung dd dua tdc dp 
thuc (V ĵ) tien ddn tdc dp ydu cdu (V^ )̂ theo 
chu trinh. Ket qua khi kdt hpp hai thdr£ phdn 
ndy Id su md phdng su thay ddi luc (F^^^^) vd 
cdng sudt yeu cdu (P^^^^) khi ngudi lai chay 
xe chi theo bidn thdi gian t. Cae lien he todn 
hpc dupe the hien nhu sau: ^ 
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NGHIEN CCfU-TRAO 06 l 

F,i.,a.,(.t) = F^(.t) + F„(.t) 

FU() = Fra,l,.g(.') + Fa,aai') + Fgrad.(.t) 

' (1) 

F„(t) = K^e{t) + K,\e{r) 
0 

e(t) = r^..,(t)-^cc,(t) 

3.2. Mo hinh hoa dong cff d6t trong va hd 
thdng truydn lyc 

Dd xay d\mg md hinh todn hpc cho ddng 
CO vd he thong truydn luc, cd hai phuong phap: 
Md hinh hda timg bp phdn (ddng ea dot tiong, 
ly hpp, hop sd CVT, traydn luc cudi cung vd 
bdnh xe) hoac md hinh hda cd cum he thdng. 
Ddi vdi phuang phap cdi tao de xUat, cd mpt 
nguyen tdc Id "It Id thay ddi k^t cau xe nen". 
Do do, kdt cdu tii ddng eo den banh xe sau 
dupe giii nguyen vd khdng cd nhu cdu phdi 
thay ddi. Mat khdc, khi xe dupe thii nghiem 
trdn bang thii, ta cd the gia thidt ring ddng ca 
ehi hoat dpng d hai che dp: Cdm ehimg va sinh 
cdng suat kdo tiong sd 4 che dp: Khdi ddng, 
cam chung, sinh cdng suat keo vd ngat. Xe chi 
khdi dpng mdt Idn trudc khi ehg.y vd khdng tat 
mdy trong qua trinh chay Ihu nghi$m. Vi vdy, 
cd the md hinh hda cd cum he thdng ma khdng 
can quan tam chi tidt ddn tung bd phdn. Bdng 
each do moment keo tai banh sau va lupng 
nhien lidu tidu hao, miic tieu hao nhien lieu, 
gfuel (g/s) khi thay ddi dd md budm ga, 6fli tir 
0 - 1 0 0 % vd tde do bdnh sau V tii 0 - 60 km/h, 
hai ban dd Tk(e^, V) vd g^, (Tk, V) (hodc 
BSFC(Tk, V)) dai dien cho he thdng tiiiydn luc 
tii ddng CO ddt tiong den banh sau dupe xdy 
dung. Lupng nhidn lieu tieu hao (0̂ ^̂ ,̂ (g)) thih 
den thdi didm t ciia dpng ca dupe tii±: 

Gj,At)=\gj,AryiT (2) 

Hinh 2, trinh bdy bdn dd sudt tieu hao 
nhidn lieu cua ddng ca xe Honda lead llOcc 

dupe xdy dung tii phuang phdp thuc nghidm J 

tidn bang thii xe gdn may. 

„. 

I" 
t 
1" 

1: 
" 

\t 

1* 
w. 

•j V ^ - \ 

( XV^ 
. > ^ - . - ~ . - „ " ~ ^ 

:::-^. 
"T"-

Hinh 2. Ban do sudt tieu hao nhien li4u dgng ca 
xe Honda Lead UOcc 

3.3. Mo hinh hoa d$ng cff didn 

Khi hoat ddng a chd dp ddng co didn, 
dOng CO dien eung c4p moment kdo truydn tdi 
cac banh chu ddng. Moment dpng ca didn sinh 
ra dupe tinh tir cdc mdi lien he sau: 

T.=T„,„,,,+T,^+J„^.T,<T^_„ (3) 

Cdng sudt va dong didn yeu cdu cdp cho 

P = -
P 

.±ela (4) 

Trong dd, cdc thdng sdr„ ^,'7„(7'„,ffl,) 
cd dupe tit eae bang tra thdng sd ky thuat cua 
ddng CO didn [23], mdt phdn bang tra dupe till 
hidn trdn Hinh 3. 

Hinh 3. Bdc tinh moment xoan vd hiiu sudt cue 
dgi eita dgng ca dien 
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Khi ddng co didn khdng hoat ddng, thuc 
td vdn cd mpt lupng cdng sudt nhdt djnh tidu 
ton cho ma sdt frong ddng ea dien khi quay 
tian. Ndu bd, qua luong tieu t6n ndy ihi c6 thd 
xem khi dpng ea didn quay tron, cdng suit 
ddng ca bang 0. 

3.4. M8 binh hoa hd thdng luu trir nang luong 

Mpt he thdng luu trii nang lupng bao 
gdm cac dc quy dien cap ngudn cho d^ng ca 
didn hoat dpng thdng qua bp phan phdi cdng 
suit. Thdng sd didn ap CUHV), SOC cua ac quy 
thay ddi phu thupe vdo hai thdng sd ehinh la 
ddng phong/ nap cua ac quy vd nhidt dd. Trong 
can tnic xe cdi tao, ac quy dupe ddt tiong cdp 
xe cd di kem bp gjdi nhidt nen co thd xem gia 
^ nhidt dp Id e6 dinh. Nhu v|y, SOC thay ddi 
theo eudrng dp ddng dien i. 

SOC(t) = SOC,—^fitl^r (5) 
^ ' " 36001 Q, ^^ 

SOC{t„) = SOCa 

Trong do: Q,{Ah) Id dung lupng ciia ac 
quy df chd dp dong i vd T/̂ ,̂, la hd sd Coulombic. 

Mdt mach dien thudng dupe md hinh 
hda thdng qua mdi Hdn he giua ddng didn 
frong m^eh vd didn dp 2 ddu mach. Dien ap 2 
cue mach: 

3.5. Md hinh hda mdy phat 

Ndu SOC ciia dc quy xudng thdp hon 
miic cho phep (SOC^), mdy phat se dupe 
sur dyng dd n^p didn cho dc quy cho ddn khi 
miic SOC eua dc quy dat ddn gidi han tidn 
(SOC ). Trong nghidn ciiu nay, dd md phdng 
eho can hinh minh hpa d Hinh lb, vd Ic, mdy 
phdt 500W dupe kdt ndi vdi dpng ca thdng 
qua bp truydn bdnh rang cd ti sd truyen Id 1,2. 
Duong ddc tinh cua mdy phat dupe Iham khdo 
tur nghien eiiu [7]. 

3.5. Md hinh hda tinh nang ddng luc hoc d9C 
cuaxe 

Md hinh dpng luc hpe dpc cua xe cung 
cap gid tri lire cdn dd tinh ra gia tdc thuc su 
ma xe dat dupe. Tu do, van tdc thuc td (V^J 
cua xe dupe tinh toan d^ so sdnh vdi chu trinh 
chay thu dupe sit dung tiong md hinh nguod 
lai. Miic dd phii hpp giua hai gid tri tdc dp cho 
phep danh gia khd nang ddng luc hpe cua xe 
cdi tao va ddnh gid dp tin eay eua md hinh. Cae 
gid tri dupe tmh toan Iheo eac phuang trinh: 

Z .̂ wA rolhni + F..„+F,. 

F.au,n. = "-gf COS (a); f_ = _ c,A,pV' 

Fgrcj. = mg'sin(a); F^ = mS, V 
(9) 

U^=U„ -U. (6) V„(t) = lviT)dT 

Trong do, dien dp khi hd mach cua ngudn 
phv thudc vdo mue SOC: 

U^=f{SOC) (7) 

Sut dp do dien frd frong ac quy: 

U^=i.r (8) 

Dien frd trong r eua ac quy th\re td ciing 
thay ddi theo nhidt dp va trang thai nap cua ac quy. 

3.6. Md hinh hda bp dilu khidn 

Bd dieu khidn dieu khidn phan phdi cdng 
suit yeu ciu (Pĵ ^̂ ĵ) ̂ ^^^ ^^ ^^y ^^°8 ^^ ̂ V^^ 
keo cho banh trude (P^, F^) vd bdnh sau (P ,̂ 
F^) tiiy theo cdc chd dp hoat ddng khde nhau. 

-F^^^F„+F,„ 

--P.+P.+P,..,. 
(10) 
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NGHIEN CCrU-TRAO eCl 

Nghidn ciiu dd xuat phuang phdp phdn 
phdi cdng sudt giiia hai ngudn ddng lire theo 
quy tic "Rule - based contiol" dupe dd cap 
tiong,ede nghien eiiu [7,25,26]. Trong do, hai 
quy tdc chii dao la dpng ca dot frong hoat ddng 
frong viing cd hidu suat tdi uu (P̂ ^ „) 
vd dc quy phdi duy tri d tiang thai tdi uu cho 
phdng/nap (SOC ,̂̂ , SOC^J. Khodng gia tii 
(P „ , P „ ) thay ddi theo tdc do, ed duac 
khi xem xet hai bdn do cdng sudt va suat tieu 
hao nhien lieu eiia dpng ca. Nhu vdy, cd ba 
thdng sd dau vdo ehinh ciia bp dieu khidn Id 
edng sudt ydu cdu ciia ngudi lai Pdemand, 
tiang thdi nap ac quy SOC va tdc dd thue te 
cua xe V̂  .̂ Dua vao ba thdng sd chinh nay, 
che dd didu khien dupe chia thdnh: Che dd 
kdo, che dd sac, che dp giam tde. Luu dd thuat 
todn phdn phdi cdng suat Rule—based conttol 
de xudt dupe thd hidn nhu Hinh 4. 

4. KET QUA M 6 PHONG M 6 HINH XE 
MAY HYBRID 

Md hinh 03 kidu he thdng hybrid md ta 
d Hinh lb, Ic, Id dupe eu thd hda thdnh cae 
khdi ttong Matlab/Sunulink. Md phdng bat 
ddu tii van tde phdng theo chu trinh ch^y thii 
nghiem theo thdi gi^i t. Cdc thdng sd vdn tdc, 
moment, edng suat, v.v.. .Dupe tinh theo cac 
lidn he toan hpc va cac bdng tia thge nghiem. 
Cdu hmh xe hybrid phiic hpp vd plug-in hybrid 
song song cd vd khdng co may phat Idn luat 
dupe md phdng dd ddnh gid tinh hieu qud va 
khd thi cua tiing cdu hinh. Cac ket qua bao 
gdm: Miic dp dap iing tdc dd yeu cau ciia chu 
trinh, miic tidu hao nhien lieu a chd dp keo, 
miie tidu hao nhien hdu d chd dp sac vd quang 
dudng di chuydn cua eac cau hinh tmyen ddng 
khac nhau se lan lupt dupe so sanh. Sa dd khdi 
md hinh cae bd phdn xe hybrid ttong Matlab/ 
Simulink duac thd liien tien Hinh 5: 

e-PcHg 

Hinh 4. Luu do thugt todn diiu khiin xe may hybrid 

Hinh 5. Sa do khdi xe may hybrid 
trong Matlab/Simulink 

Kdt qua md phdng cdc phuang dn theo 
eac chu trinh khdc nhau cho thiy ea ba phuang 
dn: Hybrid phiie hpp, plug - in hybrid cd vd 
khdng cd may phat ddu dam bao dupe tinh 
nang ddng luc hpc ciia xe sau cdi tao so vdi 
xe ndn. Hinh 6, trinh bdy mdt kdt qud tieu bidu 
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NGHIEN CU'U-T: 

Idii md phdng phuang an xe may hybrid phiic 
hpp d che dp 50% tdi (01 nguai ttdn xe) theo 
chu trhih ECE R15. Miic d0 dap iing tdc dp 
ydu cdu cua chu trinh dupe tiie hidn d Hinh 6a, 
ttong khi Hinh 6b vd 6c so sanh lupng tidu hao 
nhidn lieu eua xe hybrid phiic hpp so vdi xe 
nen d che dp keo vd che dp sac. Do phdi din 
ddng may phdt, ed the nh^i xet miic tidu hao 
nhien lidu c ^ ddng ca dot ttong a che dp sac 
(Hinh 6c) cao han d so vai ehd dd keo, 

Hinh 6, kit qud mo phong xe hybrid phuc hap a 
che do 01 nguai theo chu trinh ECE R15: a) Dap 
Wig toe dg; h) Mice tiiu hao nhien lieu & che do 
keo so vai xe nen; c) Miic tieu hao nhien lieu a 

che do sac so vai xe nin. 

Bang I, so sdnh tinh kinh td nhien li$u 
thu dupe tii ket qud md phdng theo bdn ehu 
trinh d chd dp 50% tdi cua 03 cdu hinh dd xuit 
so vdi xe ndn. Tdng hpp ttpng sudt qua trinh 
ch?y theo cdc chu trinh, khi SOC eua dc quy 
ban dau bang 0,95 cho den khi xudng miic 0,5 
vd dupe sac lai den miic 0,95, xe hybrid phiie 
hpp ton 2,05 kg xang cho quang duong 100 km 
md phdng theo chu trinh ECE R15. Vai khdi 
lupng rieng ciia xang khodng 0,77 kg/I, lupng 
nhien lidu tidu hao tten 100 km di ehuydn tiieo 
chu trinh ECE R15 cua xe hybrid phue hop Id 
2,6641, eao hon xe ndn 0,2171. Ci cdc chu trinh 
khde, eac kdt qud md phdng eiing eho thdy cdu 
hinh traydn ddng hybrid phiic hpp ludn cd miic 
tidu hao nhidn lieu tidn 100 km eao hon so vdi 
xe nen. Do xe phdi sac ac quy khi bat dau chu 
trinh md phdng (khdng tieh hpp he thdng nap 
dc quy tii mang ludi dien), frong ehd dd sac, 
dpng CO didn han ehd hoat ddng va cdng suit 
lai tang them do dan ddng may phat, ndn frong 
sudt qud trinh chgy tidu hao nhidn lieu cua xe 

mdy HEM phiic hpp^cao han xe ndn; Bdn c^nh 
do tir tiong eiia xe tang len khi tich hop eac 
thidt bi gan them. 

Ddi vdi ciu hinh plug-in hybrid song 
song (PHEM) ed mdy phdt, do tich hop he 
thdng n^p ac quy tii mang luai didn, nen khi 
bdt dau md phdng theo chu trinh miie luu trii 
eua dc quy ludn d ttang thdi ddy (SOC^, nen 
khi bat dau chu trinh, che dp s£ic pin khdng 
dupe kich hoat. Tidu hao nhidn lieu cua chd 
dd nay ludn thap han so vdi cdu hinh hybrid 
phiic hpp, mdrc ndy tham chi cdn dupe cdi 
thien tdt hon so vdi xe nen khi chay theo 03 
chu tiinh gdm: ECE R15, Japan 10-15 Mode, 
va Indian Urban; tuy nhidn, tidu hao nhidn lieu 
cao hon so vdi xe nen khi chay theo ehu trinh 
WVUCITY. 

Kdt qud md phdng eho thay cau hinh 
plug-in hybrid song song (PHEM) khong cd 
mdy phdt ed miic tieu hao nhidn lieu thdp nhdt 
ttong 03 ciu hinh de xuat theo 04 chu trinh thu 
nghiem. Tinh trung binh tidn cd bdn chu trinh, 
xe PHEM khdng cd may phdt chi tidu tdn 2,376 
1 cho 100 lan di chuydn vd thap han miic tidu 
thu cua xe nen la 0,3171.0 cdu hhih ndy, cdng 
sudt dpng CO dien trung binh chidm 35,49% 
frong tdng cdng suit phat ra cua ca 02 ngudn 
ddng luc xang-didn; quang dudng di dupe cho 
ddn khi miic SOC xudng 0,5 tnmg bmh la 84,8 
km. Cdu hinh ndy dat miie tieu hao nhien lidu 
tiidp nhdt la 2,072 1/100 km khi chay theo eiiu 
trinh ECE R15 va qudng dudmg xe di dupe 
la 53,751 km tu khi ac quy ddy (SOC_̂  J cho 
ddn idii tiung lupng con 50%. Quang dudng di 
chuydn khoang 50 km hodn toan dap iing dupe 
nhu cdu di lai hdng ngay ttong cac thdnh phd 
Idn tai Vidt Nam, eiu hinh PHEM khdng cd 
mdy phdt do do c6 tinh kha thi cao dd cai tao 
xe Honda Lead 110 cc tu chide xe chay xang 
thdnh xe mdy lai, gdp phdn giam hot su phu 
thudc vao nhien lieu hda thach vd giai quydt 
van dd d nhidm khdng Idii phdt ra t i mot luong 
Idti cdc xe may tai cae dd thi Idn d Viet Nam. ^ 
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NGHIEN cuu-TRAO0(5l 

Bdng h Kit qud tinh kinh ti nhien lieu khi mo phong theo 04 chu trinh a chi dg 50% tdi (01 ngucri trin xe) 
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61,588 
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5. KET LUAN 

Nhimg k a qua va k8t luan nit ra tit nghien 
cihi nay co the dugc torn gon bao gdm: 

Nghien ciiu da buoc diu dS xuit dugc 03 
ciu hinh kha tlii g6m: Hybrid song song, plug-
in hybrid c6 may phat va plug-in hybrid khong 
CO may phat nhim chuySn d6i xe Honda Lead 
11 Occ thanh xe may lai. 

Quang ducmg di chuyen khoang 50 km hoan toan 
dap ling dugc nhu ciu di lai hing ngay trong cac 
thanh ph6 Ion tai Viet Nam, ciu hinh nay c6 tinh 
kha thi cao dS cai tao xe Honda Lead 11 Occ tir 
chiSc xe ch^y xang thanh xe may lai, gop phin 
giam bdt su phy thu6c vao nhien lieu h6a thacli 
v4 giJi quy& vin ih 6 nhi lm kh6ng khi.'> 

Ngaynh?nb4i: 10/01/2017 
Ngay phan bien: 12/02/2017 

- Nghien ciiu da xay dung dugc mo hmh T i i Ii6u tham khio: 
toan hpc cho cac bg phan trong he thdng truyin 
luc va he th8ng luu trii nang lugng trdn xe may 
lai va de xuit phucmg phap diiu khiin phSn ph6i 
cong suit Rule - based control 

[!]• 

- Ket qua mo phong cho thiy ciu hmh 
plug-in hybrid khong co may phat dat miic tieu 
hao nhien lieu thip nhit la 2,072 I/lOO km khi 
chay theo chu trinh ECE R15 va quang ducmg 
xe CO thi di dugc la 53,751 km tu khi i c quy 
day (SOC^ J cho den khi dung lugng con 50%. 
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