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TOM TAT

Xe dién hién dang la gidi phdp thay thé cho 6 t6 truyén thong nham gidi quyét bdi todn 6
nhiém méi trwong do thi va giao théng théng minh. Bai bdo xdy dwng mé hinh khdo sdt kha néing
van hanh, nang lwong tiéu thu cua xe dién chay trong mot chu trinh lai nhat dinh va khdo sdt su vin
hanh ciia xe trong dé thi théng qua cdc thong sé déng liec hoc vé van téc téi da, thoi gian ting toc,
gia toc ¢ 100% ban dap ga, van toc t6i da trén dwong doc ciing nhu heong tiéu thu nang lwong khi
di hét mét chu trinh. Két qua mé phong ding dé danh gid tinh kha thi ciia viéc img dung xe dién cé

nho trong noi do.
Tw khoa: Mo hinh xe dién ; Nang lwong tiéu thu; Pong luc hoc xe dién.
ABSTRACT

Electric vehicles are the alternative to traditional cars that manufacturers care in order
to solve the problems of urban environmental pollution and smart traffic. The article proposes
a model to examine the operation, energy consumption of electric vehicle running in a certain
driving cycle and examine how it operates in city through dynamic parameters in terms of maximum
speed, acceleration time, acceleration at 100% accelerator pedal, maximum speed on ramps as
well as energy consumption after one driving cycle. The results will evaluate the feasibility of the

application of electric vehicle configuration in urban area.
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1. PAT VAN PE

Ngay nay, 6 nhiém mdi truong dang 1a
van d& nghiém trong va theo thong ké cia T6
chirc Thong tin vé Chét lugng Khong khi Toan
cau IQAIr AirVisual dua trén mirc do vé luong
bui siéu min PM2.5/m’ thi Viét Nam dirng thur
17, trong d6 riéng Ha Noi va TP. H6 Chi Minh
nam trong top 10 thanh phd 6 nhiém khong khi
nhét thé giéi. Ciing theo s6 liéu ctia T6 chirc Y
té Thé giéi WHO, Viét Nam nam trong nhom
nhitng qudc gia c6 ty 1¢ tir vong cao nhit do 6
nhiém khéng khi [1, 2].

O t6 dién 1a mot trong nhitng giai phap
dang dugc cac nha khoa hoc ciing nhu cac nha
san xuat 6 to nghién ctru va phat trién nham
giam 6 nhiém ¢ cac d6 thi. O Viét Nam ciing
d3 c6 nhitng nghién ciru vé 6 t dién ciing nhu
su ra doi cua Vinfast VF e34, tuy nhién do phd

bién ctia 6 t6 dién chwa cao. Mot trong nhiing
van dé can nghién ctru 1a kha ning van hanh
cua xe di¢n trong ndi d6. Trong pham vi bai bao
s& trinh bay cac khao sat vé van hanh xe dién
trong ndi d6 bang mo hinh. Két qua mo phong
la cac thong $6 dong lyc hoc cua 6 t6 di¢n nhu
van tdc, gia tde, ... hay nang lugng ti€u thu khi
van hanh & mot sb chu trinh vén tdc, va tir d6
dua ra cac danh gid vé mirc 6 phu hop cia xe
dién.

2. XAY DUNG MO HINH VA KHAO SAT
KHA NANG VAN HANH XE DIEN
a) Xay dung mo6 hinh:

Déi tugng nghién ciru trong bai bao
dugc chon la xe Hongguang MINI EV, véi cac
thong so k¥ thuat co ban nhu trong bang 1.

Bdng 1. Bang théng sé co ban ciia xe tham khdo

Théng sb Ky hi¢u Gia tri
Momen 16n nhit motor (Nm) T . 70
Cong suat 1on nhat motor (kW) P 23,7
Khéi lwong xe khi day tai (kg) m 726
Dién tich tiét dién mat ngang xe (m?) A 1,875
Heé s6 can khong khi C, 0,3
Mat do khong khi (kg/m?) p 1,25
Khoang cach trong tim dén cau trude (m) 1, 0,75
Khoang cach trong tim dén cu sau (m) L 0,75
Chiéu cao trong tim (m) h 0,5
Hiéu suat hop s6 My, 0,95
Hiéu suat truyén luc chinh Ny 0,95
Ti s6 truyén hop sd i, 1,81
Ti s0 truyén truyén luc chinh i 3,078
Hé s6 can lan B 0,01
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Mo hinh khdo sat kha nang van hanh
cua xe dién s€ dugc xay dung voi cac khoi
chinh nhu trén hinh 1.
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Hinh 1. So d6 khoi mé hinh xe dién

Khéi chu trinh 1ai va nhiét d6 moi
truong (Input): Khéi nay biéu dién chu trinh l4i
va nhiét do méi truong (25°C) thong qua céc tin
hi¢u xung.

Khéi mé hinh nguoi 14i (Driver model):
Khéi nay mé phong hanh vi nguoi 1ai thong
qua viéc so sanh giira hai tin hiéu dau vao 1a
van tbc mong mudn va van tdc thuc cia xe roi
stt dung bd diéu khién P.L.D dé cho ra tin hiéu
ban dap ga.

Khéi diéu khién motor (Motor control
model): Khdi nay mé phong su chuyén hoa tir
tin hiéu dau vao 1a vi tri ban dap ga sang tin
hiéu ra 12 md men ma motor can phai dat duogc
v6i do tré 1a 0,2s.

Khéi mé hinh motor (BLDC motor
model): Puong dac tinh ctia dong co dién duoc
mé ta nhu trong hinh 2 [3], v6i hai phan tach
biét - phan moé men khong d6i va phan mé men
bét dau giam dan theo toc do. Trong md hinh xe
dién, cong suét ctia motor dién duoc tinh theo
cong thuc:

P=omegac.T (1)

Trong d6: T - mo6 men 16n nhit [Nm],
P_ - cOng suat 16n nhat [W], omegac - vén toc
gbc thay doi [rad/s].
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Hinh 2. Puong dac tinh dong co dién

Khéi mé hinh pin (Lead Acid Battery
model): Hién nay, trén xe dién st dung phd
bién hai loai pin 1 pin chi axit va pin lithium.
Tuy nhién, dé xe dién co thé dugc st dung rong
rdi thi gi4 thanh can giam xudng, mit khac pin
chi axit van dap tng t6t nhu cau sir dung cho
xe dién va do do6 trong pham vi bai bao da st
dung pin chi axit véi dung lugng 200Ah dé mo
phong. M6 hinh pin chi axit st dung trong bai
duoc tham khao tur [4].

Khéi mé hinh dong luc hoc xe (Vehicle
model): Khbi mo phong cac phuong trinh dong
luc hoc cla xe véi tin hiéu dau vao 1a momen
motor, vi tri ban dap ga va dau ra cho két qua
1a van toc xe va s6 vong quay motor. M6 hinh
dong luc hoc cua xe dugc xay dung theo tai li¢u
tham khao [5].

Gia toc cta xe dugc xac dinh thong qua
phuong trinh (2):

(m+me)V:(Fxf+Fw)—(Ef+Er+F +E,,.) (2)

r_air

Trong d6: m - khdi luong xe khi day
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tai [kg], m_ - khéi lugng quan tinh quay tuong

duong [kg], V - gia toc xe [m/s?], F_/F_-luc
kéo banh trudc/sau [N], F r/F”_ - luc can lan
banh trudc/sau [N], Fr . - luc can khong khi
[NL Fpe - luc can déc [N].

Khéi lwong quay twong duong dugc
tinh theo cong thuc (3):

1
me:rjh{Jyw

p S+ T i + (I + )i (3)

Trong do: r, - ban kinh banh xe [m],
J - momen quan tlnh banh sau [kgm?], J 0 -
momen quan tinh truyén luc chinh va truc quay
[kgmz] J,, - momen quén tinh hop s6 [kgm?),
i, -t s6 truyen truyén luc chinh, J, - momen
quén tinh dong co [kgm’], J - momen quan
tinh motor [kgm?], i, -t s6 truyén hop sb.

Tai trong cdu trudc/sau dugc mod ta
bang cac phuong trinh (4), (5):

—hv),

F, = )
zf lr+lf(gr

L +hV) (4-5)

F,=—"
l+lf

Trong do: F_/F_ - tai trong cau trude/
sau [N], g - gia tc trong truong [m/s?],

h - chiéu cao trong tam [m], 1/1 - khoang
cach trong tim dén cau trudc/sau [m].

Cac luc can lan cua banh xe trudc/sau
(6-7), lyc can doc va can gié dugc tinh bang
cong thirc (8-9) theo tai liéu tham khao [6]:

F'Ff - /urothCOSa ? F;r = :LlrotF;rcosa (6_7)

Z

=mgsina  (8-9)

r_air slope

F =%Acpr2, F,
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Trong do: P - hé sO can lan, o - goc
déc, A - dién tich tlet dién mat ngang xe [m?],
C,-hé s6 can khong khi, p - mat do khong khi
[kg/m?].

Luc kéo tai banh xe trudce/sau [5]:

=p,.(s,)F, (10-11)

Il’lf (Sf) zf s
Trong do: p/u_ - hé s bam cta banh
trudce/sau, s/s_- do trugt cua banh trude/sau.

Mbi quan h¢ gitra do trugt va hé s6 bam
duoc thé hi¢n nhu trong do thi hinh 3 dudi day
[5]:

0.4

Hé s6 bam

-1 Y 0 0.5 1
D6 truot

Hinh 3. Mé hinh 16p xe

Do truot trong qué trinh phanh va tang
toc duogc tinh theo cac cong thirc:

V-
5 = Gl i 1<s<0
a)whrwh
N V a)wh wh
va § = ——=khi 0<s<I (12-13)

Gia toc quay banh sau/trude dugc xac
dinh nhu sau:

-Fr,-T,

xr' wh

(14)

S @i =M L

&
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Jmh@fwh = Ffrwh _Qf (15)

Trong d6: @,,, va @, - gia tbe goc
béanh sau va trudc [rad/s?], 774 - hidu suat truyén
lyc chinh, 7, va T, - momen phanh banh sau va
trude [Nm],J  vaJ /- Omen quéan tinh banh
sau va trude [kgm?].

b) Khdo sat cac tinh nang dong lwe hoc va
kha niang van hanh xe dién

Trong khudén khd nghién ciru nay, cac
tinh nang dong luc hoc cua xe dién dugc khao
sat 1a: van toc va gia tde cuc dai trén duong
bang va trén dudng c6 do dbc va cac thong tin
v& mirc tiéu hao nang luong. Do thi van téc nhu
trén hinh 4 va d6 thi gia toc nhu trén hinh 5
nhan dugc ¢ 100% ga. Tu do co thé théy, Xe
mat khoang 17 gidy dé dat van toc 100km/h,
dat t6i da khoang hon 130km/h va c6 gia tdc
cuc dai khoang 2,5m/s?. Cac thong ) nay cho
thiy voi mirc cong sudt dinh mic nho hon xe
truyén thong rat nhiéu, nhung xe dién van cé
thé dap g dugc cac thong $6 dong luc hoc co
ban [7].

Velocity (m/s)

L i i 1 H L i i H
0 10 20 30 40 50 60 70 80 90 100
Time (s)

Hinh 4. Do thi tang toc trén dwong bang ¢ 100% ga

Cung diéu kién trén, cho xe chay trén
duong dbc 10%, ta duoc do thi van tde nhu
hinh 6. Lac nay, van tdc cuc dai cta xe khoang
76km/h. Piéu nay phan anh yéu diém cia xe
dién v6i cong sudt nho, nhung cho thiy né van
dap ing nhu cau co ban khi van hanh trong noi
d6 vé6i van toc cuc dai cho phép thudng xuyén
la dudi 60 km/h.

Velocity (m/s)
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S
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Hinh 6. D6 thi van t6c khi xe van hanh trén duong
doc 10%

Tiép theo, bai bao khao sat muc tiéu
hao ning lugng va su thay d6i nhiét do pin
trong 10km duong thang & cac dai van toc phd
bién trong d6 thi. Két qua vé mirc tiéu thy ning
lugng, chi phi cling nhu su thay doi nhiét do
s0 v6i moi trudng cta pin duge thé hién trong
bang 2. Hién nay, v6i gia tién 2.927 dong/kWh
- mic phi cao nhét cho dién sinh hoat [8], thi
sau 10km di chuyén trong d6 thi, chi xe sé& ton
mot khodan chi phi nho so véi xe st dung nang
luong hoéa thach, phu hop véi mirc thu nhép cia
khong chi Viét Nam ma con cua cac nudc dang
phat trién, tao diéu kién thuan loi cho viéc pho
bién xe dién.

Bang 2. Muee tiéu thu nang lwong va nhiét do pin o
mot 56 dai van téc

Accelerator (mis2)

L i L 1 L L
0 10 20 30 40 50 60 70 80 Q0 100
Time (s)

Hinh 5. D6 thi gia toc trén dwong bang ¢ 100% ga

. Nang
Véziléc SOC tiésl? lilo lwong | Chi phi
‘ (%) o tiéu hao | (VND)
(km/h) (%) (Wh)
20 96,6 34 321 939,57
30 96,5 3,5 330 965,91
40 96,1 3.9 371 1085,92
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3. KET LUAN

Bai bao xay dyng md hinh m6 phong
hoat dong cua xe dién trong diéu kién van hanh
noi d6. Cac két qua khao sat bang mé hinh cho
thdy cdu hinh xe tham khao véi cac thong sb
dong luc hoc da chon ¢6 céc tinh nang dong luc
hoc khong kém gi cac xe 6 t truyén thong va
murc tiéu hao ning luong phi hop véi diéu kién
noi d6. Cac két qua va phuong phap trién khai
1a tién dé dé mo rong cho cac nghién ctru tiép
theo vé xe dién sau nay. <
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