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TOM TAT

Tuong tu nhu 6 t6 truyén théng, khi thiét ké mot 6 to dién can tinh toan, thir nghiém
thong qua nhiéu giai doan khét khe nhu: Dong luc hoc cua xe, cac hé théng an toan,...
Trong nghién ctru nay, nhom tac gia trinh bay mé hinh hoa va mé phong mét 6 té dién co
ban. Tir md hinh md phong nay nhom tac gia ap dung chu trinh thir FTP75 dé thir nghiém
cac dap ung cua xe vé cac thong sé nhu: Tc d6 dong co, md men dong co, dong dién tiéu
thu va trang thai sac cta pin. Thong qua két qua mé phong, phan tich dugc cac thong s6
co ban tir d6 st dung lam co s& dé thuc hién cac nghién ctru vé 6 t6 dién khac.

Tir khéa: O t6 dién, FTP75, mo men, trang théi sac, tde do dong co.
ABSTRACT

Similar to traditional cars, designing an electric car, it is necessary to calculate and
test through many different stages such as vehicle dynamics, and safety systems, ... In
this study, the author presents modeling and simulation of a basic electric car. From this
simulation model, the author applies the FTP75 test cycle to check the vehicle's response
to parameters such as motor speed, motor torque, control current, and state of charge.
Through simulation results, basic parameters can be analyzed; then used as a basis for
conducting other research on electric cars.

Keywords: Electric car, FTP735, torque, state of charge, motor speed.

1. Giéi thi¢u

O nhiém méi truong ludn 1a thach thic
dbi véi cac qudc gia trong qua trinh phat
trién. Cac qudc gia da co nhiéu chinh sach
dé cai thién moi truong. Trong d6, giam
luong khi thai 1a mdt trong nhirng muc tiéu
chinh. Céc nghién ctru cho thay, dé tranh
dugc cac tham hoa do bién do6i khi hau
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trong tuong lai, can phai giam lugng khi
thai gdy hiéu tmg nha kinh xudng 60% so
v61 hién nay vao nam 2050.

Tuy nhién, hién nay ngudn nhién liéu
hoa thach chi dang dap ung khoang 85%
nhu cdu ning luong cua thé gidi [1]. Pac
biét cac phuong tién giao thong su dung
nhién liéu hoa thach da tao ra mot nguén
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phat thai 16n chiém 32% tong luong phat
thai [2]. Do do, xe 6 t6 dién duoc xem la
giai phap cap thiét cho van dé nay.

Viéc nghién ctru tinh toan va thiét ké
0 t0 dién dang duogc trién khai manh mé
thong qua cac nghién ctru khoa hoc va
thuc nghiém. Trong nghién ctru nay tac gia
thuc hién md hinh hoa va mé phéng mot
6 to dién co ban bang phan mém Matlab/
Simulink, sau do 4p dung chu trinh thu
FTP75 dé danh gia hiéu suat va dap tng
cua 0 to dién. Chu trinh thir FTP75 1a mot
chu ky 14i xe dugc nghién ctru theo mot tiéu
chuén nhét dinh vé thoi gian, gia tdc, van
tdc,... cua lién bang EPA. Chu trinh thir nay
duogc st dung dé danh gia hiéu suét clia cac
phuong tién trén céac chi s6 khac nhau.

Mo hinh mé phéng cé dau vao 1a chu
ky 1ai xe FTP75 va dap Gng dau ra 1a toc
do dong co, mo6 men dong co, dong dién
diéu khién va tiéu thu ning luong cua pin.
Céc thong s6 nay 1a co s& dé phan tich va
ap dung vao cac nghién ctru vé 6 to dién.
Nghién ctru dugce trinh bay 1an luot thong
qua mo hinh hoéa 6 t6 di€n, dong co dién,
va pin cao ap.

2. So' @0 khéi mé ta cac thanh phin
trong hé chuyén dong o to dién

V61 muc tiéu thu thap, phén tich danh
gia dap tmg dau ra trong qua trinh van hanh
xe 6 to dién, tién hanh xay dung mé phong
gdm 5 khdi chinh duoc thé hién ¢ Hinh 1,
nhu sau:

Tin hiéu . L
FTP75 o P MG hinh xe Dap g
{ (2474 giay) lﬁtdz‘g:h;:n]ﬁ[ﬁo diéu khlen] E:)L otb dién JE{}( Sura J

Hinh 1. So dé truyén déng xe 6 té dién
- Khdi mo hinh FTP75: La quy trinh
kiém tra dua theo tiéu chuén lién bang cta
EPA (Environmental Protection Agency),
thuong duoc goi 1a FTP75 cho chu trinh
lai xe trong thanh phé, la mét loat cac bai
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kiém tra do co quan bao vé mi truong Hoa
Ky dua ra dé kiém tra danh gia chat luong
cua 0 to.

- Khéi md hinh tin higu diéu khién
chan ga c6 nhiém vy chuyén doéi tin hiéu
tang giam toc td tir chu trinh thir dén bd
dicu khién.

- Khéi mé hinh bd diéu khién: Nhan tin
hi¢u tr chu trinh FTP75 thong qua tin hi¢u
dieu khién chan ga dé tinh todn va dicu
khién dong co.

- Khéi mé hinh xe 6 t6 dién: Dung dé
mo phdng van hanh cua 6 t6 dién khi dugc
cung cap tin hiéu tir mé hinh b di€u khién.

- Khéi mo hinh d4p tng dau ra: Dung
deé thu thap céac két qua thong so dép tng
cua 0 to dién.

2.1. M6 hinh héa cic thanh phan

2.1.1. M6 hinh héa dong co dién

bong co dién dugce su dung trén 0 to
1a dong co dong bo nam cham vinh ctu
(PMSM). H¢ toa do tinh a, b va ¢ cua
dong co ba pha cung cdp cho phan tng
cua dong co.

M6 hinh toan hoc cua dong co dién
dugc mo ta bang cic phuong trinh kha
phuc tap. Do d6, can st dung phép bién
d6i Park dé chuyén d6i thanh hé truc toa do
truc tiép vuong goc (d-q).

<~_Q

Hinh 2: PMSM theo toa dé a, b, c va d-q
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Trong toa do d—q, dién ap cung cip
theo truc d—q dugc mo ta boi phuong trinh
(1) va (2).

diag)

ug =Rpiy +—= —pugd, (1)

. d
u, = Ryi, +% —pw, Ay (2

Trong do:

i3,15: Dong dién theo truc d va q.

R,,: Dién tr¢ cudn stato.

p: S6 cap cuc tir dong co.

w,,: Van tc goc rotor.

Ag:hg: Lién két tir thong tir cac truc
tuong tng.

Moé-men xoan (Tm) cia dong co dién
duoc xac dinh bdi phuong trinh (3).

Tn:l. = (Si'fsz@diu - }"u ld (3)

Lién két tir thong tir cac truc twong ing
duoc xac dinh boi phuong trinh (4) va (5).

.?Ld = Ldid + ?Lf (4)
Ay = Lyig (5)

Trong do:

Lg, Ly: La dg tu cam cta dong co theo
truc d va q.

¢ Lién két tir thong tao bdi nam cham
vinh ctru.

Déi voi PMSM, gia thiét duoc dua ra
la mach tir doi xiing va do tu cam Ld va Lq
tuong duong do tu cdm Lm cua dong co.
Phuong trinh (1), (2) va (3) duoc viét lai
thanh phuong trinh (6), (7) va (8) dé thuan
lgi cho viéc trién khai mo phong.

(i) _ ug Rpi .
& T im i T P9l (6
d(iy)/dt=u /L, — Roi /L, —
pmmid - pmm‘?"f!]"m (7)
T = (3/2)pigAs (8)
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Dong dién va dién ap ctia dong co dugc
xac dinh bdi phuong trinh (9) va (10).
iy = sqrt(igz +1ig2) 9)
U, = sqrt(ug: + ugz) (10)
Trong md phong, téc d6 cua dong co
dién dugc di€u khién bang cach diéu chinh
dién ap di qua cac truc d—q. Toc do cua
dong co dién co tan so va cd chu ky nhat
dinh [3]. Toc d6 va dong dién diéu khién
duogc tinh toan va di€u khién bang bd dicu
khién PI.
Phuong trinh (11) mé ta chuyén dong
cua rotor, dung d€ tinh toc d¢ quay o _:
T - Tmech = Imd{mm}t”dt

Trong do:

(11)

lﬂrll!l

Timech: MO-men xoan tai bén ngoai trén
truc dong co.

Tm: Hiéu sudt dong co.
Jm: Quan tinh rotor.
2.1.2. M6 hinh héa pin

Pin c6 hai gia tri SoC (State of Charge
— trang thai sac) dugc thiét 1ap. Khi bat dau
chay mé phong, SoC bang 0,9 va khi két
thuc mo phong, SoC bang 0,15 day 1a kich
hoat cho qua trinh chay mo6 phong két thic.

SoC ciia pin dugc tinh bang cach so
sanh dong xa va dong sac pin tam thoi, véi
mirc sac day danh,nghia cua pin Q, va sau
do trur di gia tri két qua tir gié tri SoC ban
dau dua vao phuong trinh (14). Sac pin dugc
tinh bang tich phén’d(‘)ng di¢n I, cua pin theo
thoi gian. Hiéu suat cua pin dugc dua vao
phuong trinh théng qua hé sd Peukert B, hé
s6 nay lién quan dén dong dién tam thoi cua
pin v6i dong dién danh nghia cuapin [, .

SoC = 50Cy — (1/Qun) J (Tkg)dt (12)

Trong do kB duoc xac dinh bdi phuong
trinh (13).
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kg = (Ip/len) "[(B— DT (13)

I, duoc tinh todn bang cach st dung
phuong trinh mach tuong duong cua dién
ap pin u, theo phuong trinh (14), v6i sudt
dién dong cua cell pin don e, la mot ham
cua SoC va dién tr¢ ndi cua cell pin do:n R,
cling 1a mot ham cia SoC. Cac tham so nay
c¢6 thé duoc bicu dién dudi dang cac ham
da thire [4,5]. Pin dugc ché tao tir nhiéu
cell, trong dén 1a s6 cell pin ndi tiép va
n 1a so cell pin song song.

u, = np ey, — Ry (In/my,)] (14
Dong tai cua pin dugc tinh dya trén
moi lién h¢ gilra cong suat pin va dién ap:
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3. Mo phéng khao sat anh huéng cac
che do van hanh dén nang lugng tieu thu
dién ning cta 6 t6 dién

3.1. M6 hinh phéng mo

M6 phong duoc tién hanh trén phan
mém Matlab/Simulink véi 6 t6 dién c6 céac
thong s6 k¥ thuat nhu Bang 1. So d0 luc tac
dung 18 6 t6 dién khi xe chuyén dong duoc
hién thi nhu Hinh 3 [6]. Cac diéu kién van
hanh theo chu trinh thir FTP75 dugc hién
thi nhu Hinh 4 [6].

Thong sb k¥ thuat vé xe ma nhom tac
su dung dé thuc hién mé phdéng dugc tham
khao tir xe Hyundai Ioniq 5 [7], thong s6 co
ban duoc tac gia tom tat trong bang 1

L, = B /Uy (15)
Bang 1. Cac thong s ky thudt cua xe nghién ciru
Stt Théng s6 Ky thuit Ky hié¢u Gia tri DPon vi
1 | Trong luong toan phan G 1490 kG
2 | M0 men cuc dai cuia dong co oo 255 N.m
3 |Cong suat cuc dai cua dong co e 750 kW
4 | Kich thude tong thé LxBxH | 4635x1890x 1605 | mm
5 | Chiéu dai co s& L, 3000 mm
6 | Cong suat pin cao 4p danh nghia P 64.0 kWh
7 | Ty s6 truyén HT truyén luc L. 1
8 | Ban kinh banh xe tinh r 15 inch
: dugc sir dung nhu tin hi¢u dau vao. Tix do
L 2 o khao sat va phan tich cac tin hiéu dau ra
bao gdm: M6 men xoan cua dong co, dinh
% B} muc SoC cua pin, toc d0 dong co, dong
Co—> J{@@D ) > dién diéu khién dong co.
> > + Chu trinh thw FTP75:
2F. T Y 2R T
2F mg 2F,

Hinh 3: Xe tdng téc trén mdt dudng bdng phang
3.2. Tin hiéu dau vao
D¢ khao sat kha ning van hanh va tiéu
thu nang luong cua 6 t6 di¢n. Trong mod
phong nay, chu trinh thir tiéu chuan FTP-75

- Chu trinh the FTP 75 dugc xay dung
bao gdm ba giai doan sau:

+ Giai doan 1: Kéo dai 505 giay tuong
mg v6i quing duong 5,78 km véi téc do
trung binh 41,2 km/h va mé phong ting toc
v6i toc do toi da dat 91.25 km/h
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+ Giai doan 2: Giai doan lai xe trong
thanh phd, kéo dai 867 gidy. Giai doan nay
mo phong viéc 1ai xe trong khu vuc do thi,
v6i tan sb tang toc va glam toc dd xe va
tam ding, va chuyén ddi giira cac day toc
d6 khac nhau.

+ Giai doan 3: Giai doan lai xe ldp lai
giai doan 1 kéo dai 505 giay. Giai doan nay
dugc thyc hién sau 600 gidy ké tir khi két
thtic gia doan 2.

V- Speed fkmiH] Driving Cycle FTP-75 (Urban)

100
an —

B0

TR0,

0 T  IRELIL S I e s e B ey |
0.0 05 10 15 2.0 25
X: Time [¢]

Hinh 4: Cdc giai doan cta chu trinh thir FTP 75

- Sau day 1a mot s6 thong sb co ban cia
chu trinh thu:

+ Thoi lugng: 2474 giay

+ Quéng duong di chuyén: 17,77 km
+ Tdc do trung binh: 34,12 km/h
+Tdc do tbi da: 91,25 km/h

3.3. Két qua mo phong khao sat kha
niing hoat dong ciia 6 to dién voi cac ché
do van hanh khac nhau

Sau khi mo6 phong mo6 hinh xe 6 t6 dién
v6i chu trinh thir FTP75 qua 3 giai doan
nhom tac gia thu dugc cac két qua md
phong qua 3 giai doan nhu sau: M6 men
xodn cia dong co (Nm), dung luong cua
pin (%), toc do dong co (Rpm), dong dién
diéu khién dong co (A).

3.3.1. Két qua md phong khao sat
kha ning hoat dong ciia xe ¢ giai doan 1
dua trén chu trinh thir FTP75

a) Dong dién di qua dong co dién

Dong dién hoat dong cua dong co dugc

34
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trich xudt tir 0 — 505 gidy. Biéu d6 ¢ Hinh
5 thé hién giai doan nay dong dién cuc dai
dat 97 (A) tai thoi diém 195 gidy, dong
dién trung binh 13.9 (A). Dong dién duong
thé hién su tiéu hao nang lugng cho dong
co dién va dong dién am thé hién dong co
chuyén thanh may phat dé nap dién nguoc
lai cho Pin.

Biéu dd dong dién qua dong co giai doan 1

100 -

| h Mh\h.fli
- A
=

-60
0

Dong dién (A)

100 200 300 400 500
Thoi gian (gidy)

Hinh 5: Bi€u d6 dong dién qua déng co & giai doan 1
b) M6 men xodan cua dpng co dién

M6 men xodn cua dong co duge trich
xut tir 0 — 505 gidy. Biéu d6 ¢ Hinh 6 thé
hién giai doan nay md men xoén ciia dong
co hoat dong tai ddy mo men X04n cao nhét
khoang 106 (Nm) ¢ thoi diém 408 gidy, md
men xodn trung binh dat 14,26 Nm. Mo
men xo04n duong thé hién su san sinh luc
kéo va md men xodn 4m thé hién dong co
chuyén thanh may phat dé nap dién ngugc
lai cho Pin.

Biéu db md men xofin dng co & giai doan 1
100 - H

=)
>

)
S

Mo men xoan (Nm)
[ 3 L
> =} >
=]
=
=
B
—
=

'
B
<

'
=)
=

'
®
>

100 200 300 400 500
Thoi gian (gidy)

Hinh 6: Bi€u d6 mé men xodn déng co & giai doan 1
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¢) Toc dp ding co dién

5000 Biéu db téc do dong co (RPM) giai doan 1

5000 [/\/\
54000
S W TN
3 i
E b L
5_2000 ] ¥
élooo
0
0 100 200 300 400 500

Thai gian (gidy)

Hinh 7: Bi€u dé téc dé déng co giai doan 1

Téc d6 ctia dong co duoc trich xuét tir
0— 505 gidy. Biéu d6 & Hinh 7 thé hién giai
doan nay dong co hoat dong vdi tde do cuc
dai 1a 5846 (vong/phut) tai thoi diém 240
gidy, tc dong dong co trung binh dat 2651
(vong/phut).

d) Dung luong cua pin

Dung luong cua pin (%) dugc danh gia
dua vao trang thai sac SoC dugc trich xuét
tir 0 — 505 gidy. Biéu dd ¢ Hinh 8 thé hién
pin ¢6 dung lugng pin tai thoi diém bat dau
l1a 80%. Trong qua trinh xe van hanh & giai
doan 1 c6 téc d6 trung binh 41,2 (Km/h)
trén quing duong dai 5,78 (Km) v6i nhiéu
truong hop ting giam toc do khac nhau.

Biéu dd dung lwong pin (%) giai doan 1
; V\K |

0 100 200 300 400 500

®
wx =
S

N
NN
S in

2
g =
%

Dung lugng pin (%)
3
wn

Hinh 8: Biéu d6 dung lugng ctia pin (%)
tai giai doan 1
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Dung lugng pin giam xudng con
khoang 77,1% khi két thuc gia doan 1 c6
nghia 1a sau khi di dugc 5,78 km dya vao
chu trinh tht FTP75, m6 hinh mdé phong
xe 0 to dién tidu thy mét khoang 2,9% tong
dung luong trong giai doan 1.

3.3.2. Két qua md phéng khio sat
kha niang hoat dong ciia xe ¢ giai doan 2
dua trén chu trinh thir FTP75

Sau khi chay thu ¢ giai doan 1, theo
chu trinh chay thir FTP75 giai doan 2 kéo
dai trong 867 gidy. Két qua mé phong duoc
hién thi nhu sau

a) Dong dién di qua dong co dién ¢
giai doan 2

Biéu dd dong dién di qua dong co giai doan 2

| I

60

b
>

3
> =l
——

Dong dién (A)
2

S
=

&
S
.

600 700 800 900 1000 1100 1200 1300
Thoi gian (giay)

Hinh 9: Biéu dé dong dién di qua déng co
G giai doan 2

Dong dién hoat dong cua dong co dugc
trich xuét tir giai doan 2 1a 506 — 1373 gidy.
Biéu d6 & Hinh 9 thé hién giai doan nay dong
dién cuc dai khoang 61 (A) tai thoi diém
1173 giay, dong dién tiéu thu trung binh 7.6
(A). Dong dién duong thé hién su tiéu hao
nang lugng cho dong co dién va dong dién
am thé hién dong co chuyén thanh may phat
dé nap dién nguoc lai cho Pin.

b) M6 men xoan cua dong co

Mo men xoan cua dong co dugc trich
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xudt tir 506 — 1373 gidy. Biéu d6 ¢ Hinh 10
thé hién giai doan nay mé men xoin cta
dong co dién hoat dong tai ddy mo men
xodn cao nhit khoang 104 (Nm) & thoi
diém 570 gidy, m6 men xoan trung binh dat
13,5 (Nm). M6 men xodn duong thé hién
su san sinh luc kéo va md men xodn 4m
thé hién dong co chuyén thanh may phat dé
nap dién ngugc lai cho Pin.

o R A A < A e e
Biéu do mo men xoan dong co giai doan 2

100 | |
E
z 50
=
R
=]
= 0 I | |
D
E ‘u
<«
=
-50

600 800 1000
Thoi gian (gidy)

1200

Hinh 10: Biéu d6 mé men xodn déng co & giai doan 2
c¢)Toc do dong co dién

Biéu db toc dé dong co giai doan 2

4000
3500 -

o . f\fm/\/“ml\ I
amo( W |
Sl

“o
= 500

MR | UL

-500

A S E—

600 700 800 900 1000 1100 1200 1300
Thoi gian (gidy)
Hinh 11: Biéu dé téc dé déng co giai doan 2
Tbc dd cua dong co dugc trich Xuét
tor 506 — 1373 giay. Biéu do ¢ Hinh 11 thé
hién giai doan nay dong co hoat dong véi
toc do cuc dai 1a 3547 (vong/phut) tai thoi
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diém 809 gidy, tbc dong dong co trung binh
dat 1652 (vong/phut).

d) Dung luwong ciia pin

Duya trén chu trinh thu FTP75, dung
lugng cua Pin duogc tinh kéo dai trong 867
gidy va gia tri phan trim duoc tinh bit dau
sau khi két thiic giai doan 1. Két qua thu
thap dugc dir liéu dung lugng cia pin (%)
thé hién ¢ Hinh 12. Vi tdc d6 trung binh
cua 0 to dién la 34,2 km/h, dung luong Pin
tai thoi diém bat dau 1a khoang 77,1% va
khi két thiic giai doan 2 ning lugng dién
cia Pin giam xudng con khoang 74,5%.
Nghia la sau khoang thoi gian 867 gidy 6
td dién tiéu thu mét khoang 2,7%. Diém két
thic giai doan 2 tai 1373 giay.

s Biéu do dung lwong pin (%) giai doan 2

77 R
76.5 V\F\“\\

76
75.5 w\\“

7| Rﬁ\\ |
74.5 —

74

Dung luong pin (%)

600 800 1000
Thoi gian (gidy)

1200

Hinh 12: Biéu dé dung luong cta pin (%) giai doan 2

3.3.3. Két qua mé phong khao sat
kha niang hoat dong cua xe ¢ giai doan 3
dua trén chu trinh thixr FTP75:

a) Dong dién di qua dong co dién

Dong dién hoat dong cua dong co dugc
trich xuét tir 1969 — 2474 gidy. Biéu dd &
Hinh 13 thé hién giai doan 3. Dong dién
cuc dai dat 101 (A) tai thoi diém 2164 giay,
dong dién trung binh 13.9 (A). Dong di¢n
dwong thé hién sy tiéu hao nang luong cho
dong co dién va dong dién am thé hién
dong co chuyén thanh may phat dé nap
dién ngugc lai cho Pin.
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Biéu dé dong dién di qua dong co giai doan 3
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Hinh 13: biéu dé dong dién di qua déng co (A) giai
doan 3.

b) M6 men xoan cua dong co dién

M6 men xodn ciia dong co duge trich
xuét tr 1969 — 2474 gidy. Biéu d6 ¢ Hinh
14 thé hién giai doan 3. M6 men X0dn cua
dong co hoat dong tai ddy mdé men X08n
cao nhat khoang 106 (Nm) ¢ thoi diém
2378 gidy, md6 men xoan trung binh dat
14,26 Nm. M6 men xoan duwong thé hién
su san sinh Iuc kéo va md men X04n Am
thé hién dong co chuyén thanh may phat dé
nap dién nguoc lai cho Pin.

Biéu db mé men xoén dong co (Nm) giai doan 3
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Hinh 14: Biéu d6 mé men xodn déng co & giai doan 3
¢) Toc dj dng co dién
Tbc @6 cua dong co duoc trich xudt
tir 1969 — 2474 gidy. Biéu do ¢ Hinh 15
thé hién toc do dong co dién ¢ giai doan
3. bong co hoat dong vdi tde do cuc dai 1a

TRUGONG DAl HOC SU PHAM KY THUAT VINH LONG
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5872 (vong/phit) tai thoi diém 2210 gidy,
toc do dong co trung binh dat 2651 (vong/
phut).

Biéu db téc d dong co (RPM) giai doan 3
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Hinh 15: Biéu dé téc dé déng co giai doan 3
d) Dung lwong ciia pin

Dung lugng cua Pin (%) dugc trich
Xudt tir 1969 — 2474 gidy. Biéu d6 ¢ Hinh
16 thé hién dung luong Pin & giai doan 3,
Dung luong tai thoi diém bat dau 1a 74,5%.
Trong qué trinh xe van hanh ¢ giai doan
3 ¢6 tbe do trung binh 41,2 (Km/h) trén
quang duong dai 5,78 (Km).

Biéu db dung lwgng cia pin (%) giai doan 3
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Hinh 16: Biéu d6 dung luong ctia pin (%) giai doan 3

4. Két ludn

Trong nghién ctru nay ching t61 da ap
dung chu trinh thir FTP75 d¢é mo phong
kiém tra cac théng sb cua 6 to dién nhu:
Tbéc do dong co dién, md6 men dong co
dién, dong dién ti€u thu va dung lugng cua
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pin qua 3 giai doan. Chu trinh thur c6 quang
duong xe di chuyén 1a 17,86 km véi téc do
trung binh cua xe 1a 34,12 km/h, tbe do toi
da khoang 91,25 km/h va tiéu tén khoang
8,6% tong nang lugng Pin. Dung luong Pin
tiéu thy trung binh cho 1 km 6 t6 chuyén
dong 1a khoang 0,48%.

ISSN 2681 5-9945

Két qua ctia mo hinh mé phong co thé
duoc str dung dé khao sat cac dic tinh trén
cac 0 to dién khac nhau. Bén canh do, mo
hinh toan can duoc khai thac thém mot sd
thong sd dé danh gia duoc sdu hon vé trang
thai dap tmg & cac diéu kién van hanh khac
nhau, v1 cac chu trinh thir khac nhau.
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