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Tab.1 The main parameters of pure electric vehicle
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Tab.2 The main parameters of motor

(8)

SRR ZHUE|| ZEA R ZH0E
W (15 Ty 42/ kW 52 || WUEREH/(N-m)  67.5

i B /KW 21.2 || i/ (r - min~') 3 000
WERAERE4E/ (N - m) 166 || FEsstd/ (r - min™') 10 000

2.2 BHFESHILA

FEE MM S EUT Bl o B v, B B R R
SR NOEII TPA A Sa N = D R NG
B LA H T 1Y) B R LA B R N R A T R LR
BB LR 3.2 VO B R K AR A, AR B A
k1 45 Ah.
2.2.1  ARIE R HUMEAA 2 A IT B b b 40 5%

AR5 8% VR R 48 br 2K, Tt i B i ) R R
it A FL BIL DG ) 38 1 20K B A 1 B 5K W 3 7R
P n Pk B €3 M RE Y 2 1k e K g T A
HhAb T 58 4 75 HL Y 50% ~ 60% IR 75 R #EAT, BT LA
L AR LB N, Ry

P 4R

me p oy e (10)
m, U

S8

N1=(



5% 3 3

2, Sy F 9 L EO% L (L 0. 885 P,y A2
AR T B 4.5 kW U, R SOC ik
| 50% I B R L TR LB 3.2 VR, 50%
SOC B B fA i b Y BEL, {49 0. 002 3 Q.

A1 20 (10) fife 5 200 F 3th (1 41500 57 4.
2.2.2 ARIELBR BAZE K IC AL L B

R Al 2 v, Bl 9 7 6 e LR R Al B R
60 km/h 5] AT () 22 5 BB I 3K F) 120 km. $ig
I DG e HL b 1 ZH 2 N, R

S P
N, = . . (11)
’ U,CvD, mm,

K v HEEE NIRRT 43 H R 60 km/h;
P i B 15 % 60 km/h 5] HUAT B ] A 8% 4255 5K
Dy AR 5.73 kKW U, Sy SR it 1) T A A
fHR 3.2 V;C, AR ) 25 &, {5 45 Ah; D,
LR R EE B 0. 85, N HL B AL 2 AR S 4
W5 58 Z 18] B B 4 R (E N 0. 9125 m, S A5 H:
by B BB A B BEFE L], 1 0. 95.

B (1), 45 B 0K o o 1 21 20 115 4.
S [5) B36 JE H AL U 1 D 3 55 3R LA % 4l v, 3 R 4
O PR ISR, IO R A Bl 115 4. AR R DA
LA, HE DT E A 32 S A H Tt 2 AR SR R
POBUERE 3.2 VAR R 45 A - h A %
g 115.
2.3 @RS BRI SHITE
2.3.1 BFHrH_EAAFH LR

AR Al FL L S v 2 0 07 T e K Y R T,
PR A BB Bl 1 K T B e AT B T A AT B RE
S, AU R A S i, TR

s CM
n, T,
X (12) s i, K T4 T 0. 96.
TE 10% W B 28T, 0 40 L AE 08 1A B o i A7
O A e R W R AR S b i, EBR N
0.9Rn,

(12)

ih=

i,<0.377

1 (13) 4% &, /N T 3% T 7. 36.

R4 A o 0 e O 1 B 450 0N o 20 e
i, 9 7. 36, [al If o 5k 1 il 5 (6) PEE A9 — £ 4
B3l LR AT & BRI
2.3.2 HFHERHE—HBEEIHLLER

R 8 R T T I 5 22 0 A B8 B Bl g A/
Tl R4 P 2 B AT JERE O, AT —
B i, MR

(13)

u

R, F PRI RE NI ES R RS HEIT ST B 41
. CdAu‘?
(mgfcos a,, +mgsin a,, + 7 IS)R
i = : . (14)

T\ mn
A (14) @453 i, K F o8 T 3. 39.
HRAE —$4 7 $5e K 8K B0 3 AR K i % 3K B 4
M R ST F e, TR — P4 AL S L 0, 1R
. _FLLR
ST
A (14) 453 i /DTl % F 14,21,
HR 85 HH 20 4 407 L AR 2o K 2 s B 48 14 R LA B
V56 75 i A, T — PSR i, ERR R
i, <1.8i,. (16)
HiZt (16) A8 i /N F B4 F 13,248,
MR 305 fil 25 R o O B B R SO e i,
13. 23.

3 BEME

8 5 8 LA 03 A gl O e A R R R 8
P R AR . A SC v TR 45 R A 2 SR P 3 i
R R 25 5 A S e P S T
3.1 RFUBRENEHE

2 L B R A 2 T IR A P AL Y ) 2 (A
PLTAE FUR AL T B i RO I 22 55 PR A R
FRRCPHL I 4 R R — AR T R, A
PR 2 A 5 AT A S P 5 2 AL AR R il
ANARZZ I, W] — o s AR T R, — 4 L B B
o AT B A AR R Y AR T IR R R R Y 5
TR S R i 2 2 (B (B B S km/h. HE NS 28
Dr e PR R L an 18 1 .

1001 ;
90 N
< 801
o T0F
= 60F

B s0r

% 0|
=300
201
10[ \5’
l‘() 2‘0\‘30 46 5‘0 6‘0 7‘0 8‘0
M (km+ h™")
B 1 35
Fig.1 The curve of economic shift schedule
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Fig.2 The curve of dynamic shift schedule
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Fig.3 The vehicle performance simulation platform

x3 MEZRIL

Tab.3 The simulation results
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Fig.5 The actual gear shift under NEDC condition
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Parameters Design and Simulation of Powertrain for Two-speed Pure Electric Vehicle

GONG Xian-wu'?, TANG Zi-giang’, WU De-jun', MA Jian®

(1. School of Electronic and Control Engineering, Chang’ an University, Xi’ an 710064, China; 2. School of Automobile,
Chang’ an University, Xi’an 710064, China)

Abstract: A pure electric vehicle with a fixed speed ratio was changed into two gear transmission scheme. The
matching method of main parameters for powertrain components was analyzed based on specifications of vehicle
performance. In order to prove that the parameter matching is reasonable, the dynamic shift schedule and the e-
conomy shift schedule were formulated. Through the vehicle performance simulation platform which was estab-
lished under Matlab/Simulink, the vehicle dynamic performance and the driving range under the different shift
schedule were simulated. The simulation results show that the parameter matching is reasonable, and the power
performance and the driving range can meet the design requirements. The driving range of the NEDC condition
under economy shift schedule is 0.14% higher than under the dynamic shift schedule. The acceleration time in
100km under the dynamic shift schedule decreased by 6.02% than under the economy shift schedule.

Key words: pure electric vehicle; parameter matching; shift schedule; economic performance; dynamic per-

formance



