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Tém tit - Bai bao nay nghién ciru md hinh, mé phong va thiét ké
xe may dién lai stt dung dong co In-hub thong qua viéc két hop
nhién lidu xing va nang luong dién dé t6i vu hoa hidu suit van
hanh. Muyc tiéu 1 phat trién mé hinh lai giita dong co xdng va
dién, nham tiét kiém ning lugng va gia ting quing dudng di
chuyén. Pong co In-hub, dugc 1ip dat tryc tiép vao banh xe, dang
tr¢ thanh xu hudng trong nganh cong nghiép xe may va xe dap.
Thiét ké nay giup giam trong luong tdng thé, tdi uu khong gian
Iwru tri¥ va cai thién kha ning van hanh. Céc két qua mo phong dat
dugc bing phin mém Simulink/Matlab va thuc nghiém cia
nghién ctru dugc ap dung trén xe mady Honda Wave Blade 110
cho théy, su két hop giita dong co xang va dién dam bao do tin
cdy cho quang duong di chuyén lién tyc.

Tiwr khoa - Xe may; xe may dién; xe may dién lai; dong co In-
hub.

1. Téng quan

Trong nhimg nam gan day, nang luong 1a mot trong
nhitng van d& nhan duoc nhiéu quan tim, cAc yéu cau khat
khe trong qua trinh st dung nang lugng cling nhu viée sir
dung nhién liéu thay thé nhién liéu hoa thach dugc nhidu nha
khoa hoc nghién ciru. Véi céc thach thirc cia 6 nhiém moi
trudng va can kiét tai nguyén ning luong, viée dé xudt két
hop gitta dong co xang va dong co dién trén cac dong xe may
nhu mot giai phap tiém néng [1]. Xe may dién lai mang dén
kha nang linh hoat va tiét ki€ém nhién li¢u. Hién nay, xe may
dang d6i mat voi mot sé van dé dang chu y tai Viét Nam noi
riéng, ciing nhu mot s qudc gia dang phat trién trén thé gisi
ndi chung. Mot trong nhig van dé 16n nhat 1a 6 nhiém moi
truong. Xe may s dung dong co dbt trong va san sinh ra cac
khi thai gay 6 nhiém. Viéc gia ting s6 lugng xe may ngay
cang nhiéu trong cac do thi 16n da gop phan lam gia tang 6
nhiém khong khi. Vi vy, xe may dién dang tr& thinh mot
phuong tién giao thong phd bién va thu hat nhidu quan tim
[2]. Xe may dién hién nay dugc tich hop vdi cong nghé luu
trit pin lithium-ion manh mé, giip nang cao hiéu suat van
hanh va gia tang khoang cach di chuyen Tuy nhién, thoi
gian sac van gap nhiéu tré ngai va cn su phat trién co so ha
tang thdng qua hé thong sac cong cong thuan tién hon. Xe

Abstract - This paper investigates a hybrid electric motorcycle's
modelling, simulation, and design utilizing an In-hub motor. The
combination of gasoline fuel and electrical energy optimizes
operational performance. Developing a hybrid model between a
gasoline engine and an electric motor aims to conserve energy
and increase the driving range. The In-hub motor, directly
integrated into the wheel, is becoming a trend in the motorcycle
and bicycle industry. This proposal reduces overall weight,
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results obtained by Simulink/Matlab software and experiments
conducted on a Honda Wave Blade 110 demonstrate the
combination of gasoline and electric motors ensuring reliability
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may dién hién nay thudng c6 pham vi di chuyén han ché so
v6i xe may chay xéng. Diéu ndy doi hoi nguoi dung can theo
doi muc nang lugng con lai dé tranh gian doan trong qua
trinh di chuyen Dé giai quyét cac trd ngai va thach thirc trén,
bai bao dé xuét giai phap xe may dién lai gilta xe mdy xang
va xe may dién nhdm giup cai thién hiéu suit van hanh va
gia ting khoang cach di chuyén bang viéc sir dung dong co
In-hub. Muc tiéu la phat trién mo hinh lai gitra dong co xing
va dién, nham tiét kiém nang lugng va gia ting quang duong
di chuyén trén co s nghién ctru mé hinh, mo phong va thiét
ké xe may dién lai str dung dong co In-hub bang viéc két hop
nhién li€u xang va nang lugng dién dé 61 wu hoa hiéu suat
van hanh. Két qua mé phong dat dwoc bing phan mém
Simulink/Matlab va thuc nghiém dugc tién hanh trén xe may
Honda Wave Blade 110.

2. M6 hinh toan cia dong co dién dwoc dé xuit sir dung
trén xe may hai banh nhién li¢u xiing loai hop sb

Xe may hai banh dién dang tr¢ thanh mét phuong tién
giao thong phd bién trong giai doan gin day vdi trang bi
d6ng co dién hoat dong bén bi va hiéu qua, Hinh 1. Xe may
hai banh dién khong san sinh khi thai doc hai va t1eng on
nhu céc loai xe may hai banh str dung dong co dbt trong.
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Dong co dién dugc sir dung trong cac xe may hai banh dién
la dong co mot chidu khong chdi than (Brushless DC,
BLDC) ma dugc lap tryc tiép vao banh sau xe va truyen
dong truc tiép [3]. M6 hinh xe may hai banh dién dugc biéu
dién nhu so d6 khdi Hinh 2. Pong co BLDC dugc thé hién
bé1 mo hinh mach dién Hinh 3. Tir m6 hinh mach dién Hinh
3, phuong trinh dién ap (1) ctia cdc pha trén dong co BLDC
dugc trinh bay ma s& dugc sir dung trong qua trinh diéu
khién xe may hai banh dién lai.
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Hinh 1. M6 hinh xe may hai banh di¢n
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Hinh 3. M6 hinh mach dién ciia dong co BLDC

Phuong trinh di¢n ap cua cac pha trén dong co BLDC
1a nhu sau [4], [5] va [6]:

U,=Rji,+L, d"‘+e
® dt

)
U, =R,i, + Lh%+e
b b'b dt
. di
U.=Ri +L =%+e
C cC LC dt (7
Trong d6: L, Lb, Lc 1a dién cam; Ra, Ry, R 1a dién trd;

ia, Ib, Ic 1a dong dién; va eq, €, €c 1 sirc phan dién dong tac
dung Ién stator cac pha A, B va C.

Mémen cua dong co BLDC la nhu sau:
e, +e,i, +e.i. )
[0

M =
Phuong trinh dong hoc cua dong co BLDC la nhu sau:
M :(Jm+JC)dd—(:+Da)+Mc @)

Trong d6, o 1a téc d6 cua dong co; Jm 1a mdmen quén
tinh cta rotor; M¢ la mOmen tai cia dong co; va Jc la
momen quan tinh cua tai.

Pong co BLDC sir dung cam bién Hall dé xac dinh vi
tri cia rotor; tir 6, giup mach diéu khién cong suat dong

co BLDC [6].
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Hinh 4. Hé diéu khién déng co BLDC sit dung cam bién Hall

3. Két qua mé phong xe may hai banh dién lai
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Hinh 5. So d6 nguyén Iy diéu khién xe mdy hai banh dién
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Hé théng diéu khién dong co BLDC dugc mo ta nhu
Hinh 5. Khi ay, qua trinh hoat dong cua dong co BLDC
dugc mé phdng bang phan mém Simulink/Matlab nhu
Hinh 6 [7]. Hé thong nay bao gom:

+ Dong co BLDC;

+ B diéu khién [4], [5], [9];

+ Bo chuyén doi niang luong dién DC-AC [4], [5], [10]-
[13];

+ Heé thdng pin luu trix lithium dugc mo ta va mé phong
chi tiét nhu Hinh 7 [14], [15], [16].

Hinh 6. So' d6 mé phéng phan dién ciia xe may hai banh dién
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Hinh 7. So do mé phdng phan pin lithium cia
xe may hai banh dién

Céc Bang 1-4 lan luot 14 cac thong s mo phong ciia dong
co BLDC, cell pin lithium, b diéu khién va moment tai. Cc
mo phong lan luot duge thyc hién véi cac kich ban bao gom
pin 100% va hé thong 1ai thay dbi trong thoi gian 20 (gidy);
pin 100% va hé thdng 14i FTP75; pin thay d6i va hé thong
lai FTP75; va pin thay ddi, hé théng 14i FTP75 va dong co
BLDC khoéng hoat dong. FTP75 dugc dinh nghia 1a truong
hop hé thdng 14i thay ddi trong thoi gian 2474 (gidy).

Bing 1. Théng s6 mé phéng déng co BLDC

Théng sb Gia tri
bién tro stator, Rs 0,7 (Q?)
Dién cam truc d, Ld 0,0027 (H)
Dién cam truc q, Lqg 0,0027 (H)
Tur thong tir hoa, ym 0,1194 (V.s)
Dién ap day, Udc 72 (V)
Moment dong co, T 0 (N.m)
Hé s6 quan tinh, J 0,01197 (kg.m?)
Hé s6 ma sat, F 0,0004924 (N.m.s)
Sé cap cuc, p 4

Bing 2. Thong sé mé phéng cell pin lithium

Théng s6 Gia tri
Dién ap, Ucell 3,2 (V)
Dung luong, Acell 22 (Ah)
Trang thai pin ban dau, So 100 (%)
Thoi gian phan hdi caa pin, teen 30 (giay)

Bing 3. Théng s6 mé phéng b diéu khién

Théng sb Gia tri
Hé Sé, kp 5
Hé s6, ki 4.9

Bing 4. Théng s6 mé phéng momen tdi
Gia tri
[01234567891011121314
151617 18 19 20]
[3333555-2-2-21111333
3555]

3.1. M6 phong véi pin lithium 24 cell, dung lugng 100%
va hé thong ldi thay doi trong thoi gian 20 giay

Théng sb

Thoi gian, t (s)

Momen tai, Mc (N.m)

Mb phong dép tmg cta dong co BLDC véi pin lithium
24 cell, dung lugng 100% va h¢ thong 14i thay doi trong
thoi gian 20 gidy. M6 phong thay d6i toc do lai lam tac

dong dén sy thay dbi tirc thoi ciia dong co duge biéu dién
& Hinh 8. Nhan thiy rang su thay ddi dot ngdt qua trinh 1ai
tai thoi diém, 16 gidy da lam momen tir cta dong co thay
dbi va toc do dong co thay dbi theo.

Reference Speed

—

specd(mpm)

0 2 6 & 10 12 4 16 1% 20
Measured Speed

o 2 ) 6 % 10 12 14 16 15 0
Electromagnetic Torque

I v
Hinh 8. Pdp itng ciia tin hiéu ldi doi véi dong co BLDC
Trong truong hop mé phong nay, dong co BLDC ¢o tdc
d6 thay d6i dap tmg véi téc do cua qua trinh van hanh 14
nhu Hinh 8. Céc tin hi¢u dong dién trén cudn day stator,
dién ap tra v& tir cam bién Hall dao dong lién tyc, img bién
v6i tin hiéu 1ai nhu Hinh 9-10.

Stator back EMF A Stator current A

+009 I

Stator back EMF B
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Stator current B
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Hinh 9. Dong dién stator va sicc phan dién dong ciia
déng co BLDC
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Hinh 10. Tin hiéu cam bién Hall ciia déong co BLDC,
dong dién va dién dp cua pin lithium

Dong dién va dién ap cua mot cell pin lithium dwoc biéu
din nhu Hinh 11-12. Khi 4y, dung luong cta pin lithium
duogc thé hién nhu Hinh 13. Theo phan tich, tai thoi diém,
16 gidy, dong dién stator gidm. Khi tin hi¢u 14i gidm va
dién ap cua pin c6 xu huéng khong dbi do nang luong cung
cép cho dong co khong doi.

Current_Cell

10 2 1" 16 18 20

Hinh 11. Dong dién ciia mét cell pin lithium
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Veltage Cell
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Hinh 12. Pi¢n dp cia mét cell pin lithium
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Hinh 13. Dung lwong cua pin lithium

~ Trong md phong nay, cac Hinh 8-13 cho ta thay, su thay
d6i lién tuc trong hé thong tir pin dén dong co ludn dap Gmg
kip thoi doi voi su thay doi cua qua trinh 1ai.
3.2. M6 phong véi pin lithium 24 cell, dung lugng 100%
va hé thong lai FTP75

M6 phong dép tmg cua dong co BLDC véi pin lithium

24 cell, dung luong 100% va hé thong lai FTP75 voi thoi
gian la 2474 giay. Trong m6 phong nay, toc do dong co duge
thay doi lién tuc véi tin hiéu 14i dai hon, Hinh 14. Trong Hinh
15, tin hi¢u lai thay doi lién tuc trong khoang tir 0 dén 1500
giay, diép ap stator dao dong theo; sau d6, khi tin hiéu lai
khong doi, dién ap stator c6 xu hudng 6n dinh.

Reference Speed
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= Load Tor
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Hinh 14. Pdp iimg ciia tin hiéu ldi dén déng co BLDC
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Hinh 15. Dong dién Stator va sitc phdn dién déng ciia

dong co BLDC
sarrERY
Tss
ball_abe e

Hinh 16. Tin hiéu cam bién Hall ciia dong co BLDC, dong dién
va dién dp cua pin lithium

Current_Cell

30

Hinh 17. Dong dién ciia mot cell pin lithium
Hinh 18. Pi¢n dp cia mét cell pin lithium

Hinh 19. Dung lwong cua pin lithium
Tuong tu nhu mo6 phong trude, trong truong hop nay,

thay doi tin hiéu 1ai va thoi gian dai hon 2474 giay, cac
thong so cua dong co BLDC va pin van dap tng.
3.3. Mo phong vdi pin lithium 24 cell, dung lwgng thay
doi va hé thong lai FPTT75

_Gid su pin lithium 24 cell dung lugng thay d6i voi hé
thong lai FTP75 nhu Bang 5. D61 v6i m6 phong nay, timg
dung lugng cell-pin thay d6i, nhung van giir thoi gian va
tin hi¢u i véi thoi gian 2474 gidy. Céc tin hiéu cua dong
co BLDC van hoat dong 6n dinh nhu mé phong véi dung
lugng cua khoi pin 100%.

Bdng 5. Gia tri tung cell pin

Cell % Cell % Cell %

1 90 9 89 17 2
2 89 10 87 18 %
3 90 11 88 19 92
4 96 12 20 20 93
S 89 13 5 1 %
° - 14 9 22 90
7 89 15 93 23 92
8 90 16 90 24 92

E‘:::; Reference Speed

£

0 S0 1000 1500 2000

Hinh 20. Bdp iing ciia tin hiéu ldi dén déng co BLDC
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Stator back EMF A BLDC khéng ]"10;at déng.

Stator current A

BATTERY
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Hinh 21. Dong dién trén Stator va sirc phan dién dong ciia h F
dong co BLDC

BATTERY
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Hinh 26. Dién dp ciia pin lithium tir cdn bang khi dong co
BLDC khong hoat dong
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Hinh 22. Tin hiéu cam bién Hall ciia déng co BLDC,
dong dién va dién dp cua pin lithium

Current_Cell

Hinh 27. Dién dp ciia cdc pin lithium tw cén bang khi dong co
BLDC khéng hoat dong
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Hinh 23. Dong dién cia céc cell pin lithium

Voltge Cell

Hinh 28. Dung lwong ciia cdc cell pin \ithium ti cdn bang khi
dong co BLDC khong hoat dong
Hinh 26-27 cho théy, dién 4p cia cac pin tu cin bang
khi dong co BLDC khong hoat dong. Trong khi d6, Hinh
28 cho thay, dung luong ciia cac cell pin ciing tu can bang
khi dong co BLDC khong hoat dong.

: i 'ﬁlﬁ I T"MMM 4. Két qua thyc nghiém
Pong co In-hub duoc tmg dung lap trén banh sau cua xe
Honda Wave Blade 110 véi wu diém tan dung hé thong cua
xe, thay thé banh xe sau thanh banh xe In-hub [17]. Bang 6 la
cac thong sb k¥ thudt ctia xe Honda Wave Blade 110 [18].
Béng 7 14 céc thong s6 ciia dong co In-hub va pin lithium [19].
Bing 6. Thong sé ky thudt ciia xe Honda Wave Blade 110

99 (kg) (vanh dac)

Hinh 24. Pi¢n dp cia cdc cellpzn lithium

SOC

300 1000 1500 2000

Hinh 25. Dung luong cua pin lithium

Ban dau, dong dién va dién ap cta céc cell pin khac
nhau, sau khoang thoi gian 2474 gidy, cac gia tri ndy c6 xu
hudng can bang nhu Hinh 23 va Hinh 24. Dung lugng cac
cell pin ¢6 xu hudng tu can bang véi nhau nhu Hinh 25.
3.4. Mo phong véi pin lithium 24 cell, dung lwgng thay doi,
hé thong lai FPT75 va dong co BLDC khong hoat dong

M2 phong dép g cua pin lithium 24 cell, dung luong
thay do6i nhu Bang 5 véi thoi gian 2474 gidy va dong co

Khdi luong ban than

98 (kg) (vanh nan hoa, phanh co)
99 (kg) (vanh nan hoa, phanh dia)

Dai x Rong x Cao

1.920 x 702 x 1.075 (mm)

Dung tich binh xdng

3,7 (If)

Kich ¢& 16p trude/sau

Trude: 70/90 -17 M/C 38P
Sau: 80/90 - 17 M/C 50P

Loai dong co

Xang, 4 ky, 1 xi-lanh, lam mat
bang khong khi

Cong sut i da

6,18 (KW)/7.500 (vong/phi)

Dung tich nhét may 1 lit khi rda may 0,8 lit khi thay nhét
Muc tiéu thu nhién liéu | 1,85 (lit/100km)

Hop sd Co khi, 4 s6 tron

Hé¢ théng khoi dong Dién/Pap chan

Moment cuc dai

8,65 (Nm) / 5.500 (vong/pht)

Dung tich xy-lanh

109,1 (cm3)
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Duong kinh x Hanh trinh 50,0 (mm) x 55,6 (mm)

piston
Ty sé nén 9,0:1
Bing 7. Théng sé dong co BLDC va pin lithium

Théng sb Gia tri
Cong suét dong co In-hub, Yumamotor 3 (kW)
24 (cell)
Pin lithium LiFePO4 3,2(V)
22 (Ah)

Luu d6 xe may hai banh dong co xang két hop dong co
dién duogc thé hién nhu Hinh 29.

Qua trinh xy dung mo hinh thuc nghiém véi su két hop
clia dong co In-hub va xe may hai banh dong co xang nham
truyén dong truc tiép ¢ banh sau; dong thoi, dam bao dugc
yéu té can ddi giira banh ciia dong co xing va dong co dién
nhu Hinh 30. Dong co In-hub dugc chon c6 cong suét 3
(kW). Hinh 31 1a so d6 két ndi h¢ thdng dién ctia xe may
hai banh dién lai. Sau khi dugc lip dat dong co In-hub, xe
may hai banh dién lai dya vao moé hinh xe may hai banh
dong co xing Honda Wave Blade 110 duoc thé hién nhu
Hinh 32. Pin lithium duoc két ndi boi 24 cell pin, mdi cell
pin c6 dién ap 3,2 (V) va dong dién 22 (Ah).

Khong khi/
nhién ligu

Thai ra moi Bong co
trudmg dot trong

B{ dicu khién
ding ca dign

Hinh 29. Luu dé xe may hai banh déng co xang két hop véi
dong co dién
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Hinh 30. M6 hinh xe may hai banh dgng co xing két hop véi

dong co In-hub
i :“ :
e L

@ [
2

NJ‘_;— xk &,. b

* |
g

Hinh 31. So do két ndi hé thong dién ciia
xe may hai banh dién lai

Hinh 32. Xe mdy hai banh dién lai hoan thién

Trong qua trinh thtr nghiém, véi quang duong 3 (km),
dung lugng pin giam 3% tir 98%, 80,08 (V) xudng 95%,
79,62 (V) nhu Hinh 33. Diéu nay cho thiy, dung lugng pin
tiéu tén 3% cho quang duong 3 (km), twong duong voi
1 (km) cho 1% dung lugng pin. Pin lithium hoat dong hiéu
qua trong dai dién ap tir 3,65 (V) dén 2,5 (V) dugc mach
bao vé pin giam sat va diéu khién, twong ting vi 100% dén
69,5% dung lugng, tirc 1a 30,5% dung lugng hoat dong
thuc té cua pin [19]. Bé cung cip ning luong cho dong co
In-hub, 3 (kW), téng quing duong ma pin 22 (Ah) c6 thé
hoat dong dugc udce tinh 1a 30 (km).

Hinh 33. Trudc va sau khi van hanh déng co In-hub
Dé hoat dong v6i quing dudng 30 (km), nang luong pin tiéu
hao nang lugng cho dong co In-hub dugc biéu dién nhu sau:
Agin = NpX(Ug —U)xl, = 24%(3,65 — 2,5)x22 = 607 (Wh)
Trong d6:  Apin: Nang lugng tiéu hao cta pin (Wh);
np: S6 cell pin;
Uc: Pién ap ngudng trén cua cell pin (V);
Ut Dién ap ngudng dudi cia cell pin (V);
Ic: Dong dién dinh mtrc cia cell pin (Ah).
Néu bo qua t6n hao trong qua trinh sac thi nang luong
cho pin can sac cling chinh bang nang luong tiéu hao trong
qué trinh van hanh.
Agae = Apin = 607 (Wh) = 0,607 (kWh)

_Gia su don gia dién trung binh nhu hién nay 3.000
(dong/kWh); khi ay, tién dién mai lan sac cho quing duong
30 (km) la:

Tién dién = S6 (kWh) x Gia dién (dong/kWh)

= 0,607 x 3.000 = 1.822 (ddng)
. Dé xe hai banh dién van hanh quing duong 100 (km),

tién dién cho qua trinh sac la:

Tién dién = 1.822 (d6ng) x 100/30 = 6.072 (dong)

Xe may hai banh dong co xdng Honda Wave Blade 110
6 mirc tiéu thy nhién licu 1a 1,85 (lit)/100 (km). Gia st gia
xang RON 95 [a23.000 (dong/lit), chi phi tiéu ton |a 42.550
(dong) cho quang duong 100 (km).

Néu van hanh xe may hai banh dién lai v&i quang duong
100 (km) & 2 ché d6 xadng va dién. Ché d6 dién cho 30 (km)
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ctia mot 1an sac, tuong tmg 1.822 (dong) va ché d¢ xang cho
70 (km), twong ung 29.784 (dong). Khi ay, tong chi phi ctia
toan qua trinh van hanh 13 31.606 (d6ng) cho 100 (km).

Dbi v6i dong co xing, dong co cép duogc thay nhét dinh
ki sau 1.000 (km) v6i gid 100.000 (dong/lit nhét).

Déi v6i dong co In-hub, khong c6 chi phi bao tri bao
dudng nay.

Khi str dung dong co In-hub, ti 1é hoat dong la 30/70.
Khi dy, gia tri thay nhot cua dong co xang giam xudng 1a
70.000 (dong/lit nhét).

Theo thong ) phat thai cua xe may, néu xe hoat dong
dung ti 1€ thi lwong tiéu hao nhiu li¢u xang s€ giam 30%
s0 V61 xe may truyén thong. De c6 cac danh gia vé hiéu qua
lién quan dén phat thai cua xe dién lai, cac so sdnh da duogc
thuc hién gitra xe xang, xe dién, va xe dién lai, Bang 8.

Bing 8. S0 séanh hé s6 phdt thai ciia cac mo hinh xe xdng,

Xe dién va xe dién lai

Loai Xexiang | Xedién |Xe dién lai
CO (g/km) 9,9 0 6,927
HC (g/km) 0,83 0 0,584
NOXx (g/km) 0,09 0 0,063
Mikc tiéu thu nhién
liéu (1it/100 km) 185 0 1.29

Bang 9 cho théy, néu xe chi hoat dong voi khoang cach
ngin thi phan dong co dién co chi phi van hanh thap nhét
1.822 (ddng) cho 30 (km) va hoat dong hiéu qua véi 24.822
(ddng) voi quang duong 84 (km) so voi xe thudn xing
35.742 (ddng/84km). Chi phi bao tri bao dudng dong co
giam 30% so voi dong co xing truyén thong.

Qua céc phan tich, wu va nhuoc diém cia xe may hai
banh dién lai dugc trinh bay trong Bang 10.

Két qua thuc nghiém cho thiy ring, dién ap cua pin 1a
80,88 (V), dong dién cua pin 1a 25,8 (A), dung lugng cta
pin 14 72% duogc so sanh véi cac két qua md phong nhu
Bang 11. Nhan thdy rang giita két qua thuc nghiém va mo
phong ciia pin lithium 14 gan giéng nhau.

Hé sb phat thai

15
10 CO [g/km]
HC [g/km]
5 NOx [g/km]
0
Xe xing Xe dién Xe két hop
Hinh 34. Biéu do phat thai
Muec tiéu thy nhién li¢u xang (1it/100 km)
) 1.85
1.295
1
0
0
Xe xing Xe dién Xe két hop

Mite tiéu thy nhién liéu (lit/100 km)

Hinh 35. Biéu do mirc tiéu thy nhién lidu xing

Bdng 9. So sanh cac md hinh xe xang, xe dién va xe dién lai

Loai Xe xang Xe dién Xe dién lai
Nhién liéu Xéng Pin Xang + Pin
Pong co Xang bién bién + Xang
Quéng dung 54 (km/lit (30 (kr_n/lén sac] 84 (km/
xdng) véi pin 22Ah)|  dién+xang)
Qua trinh phuc| 50 .2 C6 thé C6 thé
hoi nang luwgng
Chi phi nhién 23.000 | 1.822 (ddng/ 24.822
ligu (dong/54km) | 30km) (dong/84km)
Chi phi nhién 42550 | 6.072 (dong/ 31.606
liéu cho 100 (km)/(ddng/100km)|  100km) (ddng/100km)
Chi phi bdo tri | 100.000 1 (4500715 70,000 (dng/lit
bao (‘::;”;“fﬂ‘fg;g " é(g?floggglt(m)nhm 000km)| nhét/1.000km)

Bing 10. Uu va nhueoc diém ciia dé xudt

Uu diém

Nhuoc diém

+ Tiét kiém nhién ligu do két
hop gitta dong co dién va dong
co xang; vi vay, gitp giam
murc tiéu thu nhién liéu;

+ Phat thai khi doc hai it hon
$0 v6i xe xang truyén thdng;
+ Co thé chay bang xing khi
pin yéu, khéng lo vin dé
quéng duong nhu xe dién hoan
toan. Didu nay c6 nghia la
quéng duong hoat dong dai;

+ Hé théng tu dong chuyén dbi
gilta dong co xang va dong co
dién tuy thudc vao diéu kién
l4i xe sao cho t6i uu hi¢u suat.

+ Chi phi ban dau cao do gia
mua xe hai banh dién lai
thudong cao hon so véi xe
dong co xang thong thuong;
+ Kha ning bao tri nhidu va
phuc tap hon do c6 ca dong
co xang va dong co dién;

+ Pin luu trir lam cho xe
may hai banh dién lai ning
hon ma c6 thé anh huong
dén hiéu suét;

+ Cén c6 hé théng dién dé
sac pin luu trir do day la xe
may hai banh dién lai.

Bdng 11. So sanh giita mé phong va thuc nghiém cua pin lithium

Thong sb Mo phéng Thuwe nghiém
Pién ap cia pin (V) 82 80,88
Dong dién cia pin (A) 25 25,8
Dung lugng (%) 70 72
Pién ap cell pin (V) 3,42 3,27

Thém vao do, so sanh chi phi tuong Gng voi cac quang
dudng di chuyén khéc nhau 1.000 (km), 10.000 (km) va
100.000 (km) cho mi loai xe xang, Xe dién va xe dién lai duoc
thé hién trong Bang 12. Trong d6, chi phi thyc hién va van
hanh mé hinh xe dién lai dugc thé hién trong cac Bang 13-14.
Bding 12. So sénh chi phi tiong iing véi quang dwong di chuyén

cuia xe xang, xe dién va xe dién lai

- | Xe xing I Xe dién | Xe dién lai
Quéing dudmg (km) Chi phi di chuyén (ddng)
1.000 425.500 60.720 316.060
10.000 4.255.000 607.200 | 3.160.600
100.000 42.550.000 | 6.072.000 | 31.606.000
Quiing dudmng (km) | Chi phi biio dudng (thay nhét) (dong)
1.000 100.000 - 70.000
10.000 1.000.000 - 700.000
100.000 10.000.000 - | 7.000.000
Quiing duong (km) Chi phi vin hanh (dong)
1.000 525.500 60.720 386.060
10.000 | 5.255.000 607.200 | 3.860.600
100.000 | 52.550.000 | 6.072.000 | 38.606.000

Bang 12 cho thdy, v6i quing duong su dung 100.000
(km) tro 1€n, xe dién lai c6 chi phi thap hon xe xang. Dong
thoi, hé so phat thai va muec tiéu hao nhién li€u cling gidm
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theo nhu Bang 15.
Bdng 13. Chi phi thuc hién mé hinh xe dién lai

Chi phi thuc hién (ddng)
Pong co va mach diéu khién 5.000.000
Khéi pin 8.000.000
Téng 13.000.000
Bdng 14. Chi phi vdn hanh mé hinh xe dién lai
Quang | Chi phixing | Chi phidi¢n | Chi phi két hgp
dudng | cia xe xing cia xe di¢n | va chi phi dau tw
(km) (dong) (dong) ban dau (dong)
100.000| 52.550.000 6.072.000 51.606.000

Bing 15. So sanh hé sé phdt thdi ciia mé hinh xe xing, xe dién
va xe dién lai véi quang dwong 100.000 (km)

Loai Xexang | Xedién | Xe dién lai
CO [g/lkm] 990.000 - 693.000
HC [g/km] 83.000 - 58.100
NOx [g/km] 9.000 - 6.300
Mirc tiéu thu nhién
liéu (1it/100.000 km) 185.000 i 129.500

5. Két luan

Trong bai bao nay, mo hinh xe méy hai banh dién lai da
duoc thuc hién‘ giup viéc di chuyén quang duong xa hon,
hi€u qua hon vé€ chi phi nhién li¢u va moi trudng.

Khi di chuyén quang duong ngén,’ viéc str dung dong co
dién thay the cho dong co xang gitp tiet kiém nhién li¢u xang
v6i chi phi 1.822 (dong) dé sac pin cho quang duong 30 (km).

Khi di chuyén quing duong dai, viée két hop dong co
xang va dong co dién gilp tiét kiém nhién liéu hon voi
24.822 (ddng) cho quang duong 84 (km) so véi xe mdy
dong co xang truyén thdng 1a 35.742 (ddng) cho 84 (km)
va giam phat thai khi gdy 6 nhiém moéi trudng nhu chi s6
CO la 6,927 (g/km); HC Ila 0,584 (g/km); NOx la
0,063 (g/km) so v&i xe xdng truyén théng CO 129,9 (g/km);
HC la 0,83 (g/km); NOy la 0,09 (g/km).

Khi xem xét quang duong dai trén 100.000 (km), md
hinh xe dién lai c6 kha nang thu hoi von véi chi phi két hgp
la 51.606.000 (dong) so voi chi phi xe chay xang la
52.550.000 (dong); dong thoi, hé so phat thai cling giam.

Dong co lai xang va dién co thé 1a xu hudéng ciia trong
lai khi thé gidi han ché viéc sir dung nhiéﬁn liéu h(')fc} thach.
Trong qua trinh st dung dong co xdng dé di chuyén, may
phét dién cta xe hoat dong giup sac lai pin khi di chuyén.

Ngoai nhimg van dé da duoc giai quyét, nghién citru c6 thé
dugc mo rong voi cac hudng nghién ctru lién quan nhu sau:

Tich hop thém cac ngudn ning luong tai tao khac nhu
nang luong mét troi, ndng luong gio, nang lugng sinh khoi
vao hé thong sac cho khoi pin xe dién.

Van hanh va diéu khién dong co BLDC noi riéng va hé
thong xe dién noi chung voi cac kich ban twong g cac
dang diéu khién khac nhau.

Van hanh va diéu khién tdi uu h¢ xe dién.

Qué trinh van hanh va didu khién ti uu can bang cac
cell pin ctia xe dién.

Qua trinh tai tao nang luong cua dong co xang cho khéi
pin tich di¢n d¢ hoat dong cho dong co dién.

Quié trinh tai tao dién cho khdi pin trong qué trinh dong

co chuyén d6i thanh méy phat.
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