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Abstract In order to reasonably match the parameters of the electric logistics vehicle power system, according to the
technical requirements of the electric logistics vehicle, the preliminary design and calculation of the relevant parameters of the
electric logistics vehicle are carried out, and the whole vehicle simulation model is built by AVL-Cruise on the basis of the
simulation conditions. Based on the complexity of parameter matching of pure electric logistics vehicle power system, various
parameters need to be considered comprehensively, and a multi-objective genetic algorithm optimization method is proposed. The
optimization method takes the vehicle’s power and economy as the optimization goal at the same time, and takes the maximum
vehicle speed and acceleration time as constraints, establishes the transmission system optimization model and finds its optimal
solution. Through the simulation analysis of the optimized parameters, the feasibility and rationality of the multi-objective genetic
algorithm for the optimization of the power system of the electric logistics vehicle is presented, which provides a new way for the
optimization of the power system parameters of the electric logistics vehicle.
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Tab.1 Related parameters of electric logistics vehicles

7B %L Vehicle parameters

2B Parameter value

KexBEx ) Length X width X height/mm?3 5400%x1995%2360
LA i (AN L) Curing quality ( Without battery) /kg 1 880
TR (A& HL) Full load quality ( Without battery) /kg 3 480
TR F12 4% Wheel rolling radius/mm 364
RSB 71 224X Rolling drag coefficient 0.015
X AL Frontal area/m? 3.5
#h#E Wheelbase/mm 3 250
JXUPH 2 X Wind resistance coefficient 0.4
MUK F G f% 8150% Mechanical system transmission efficiency 0.97
HL S I 400 o 5 2 B — e PR RE T Y TRk
YR T oL LA R N o T2, 5 A B O mT 15 A M » L n, 5 CpAv] )
max. = Ainm. m—— m, 1 < a M 12 w A < a
BRI 2 BT t3600e,m, 2 1.5% 21.15x2.5
®2 BEIHMREMREEK (2)

Tab.2 Performance requirements of electric logistics vehicles

PERES L Performance parameter 2B Parameter value

% B 433 Maximum speed/ (km/h) =120
T REHE Maximum grade =20% (25 km/h)
0 km/h~ 100 km/h fii# i} ]
0 km/h~100 km/h <19
acceleration time/s
ZEA LR (60 km/h)

. =300
Recharge mileage (60 km/h)/km

1.2 IRBNEHISETE

UK Bl FATL SR F Bl 1 3 42 ) e — 3l T TR PRI L AL
(IS H00C e X F 3 9 ZE A P RE A AR KR K
S HLHLAY 3 BB HEHUE T SRR D) 32 4E i
R o R 0 B R R e R ) IR L B i
KA B 2 B 0 5 — M A AR ] BOR A — ik
g B Tyt R TR b
1.2.1 B AUERE o & Amide{H o & IT B

UK 5y F AL Y DA P D) 38— e 1 0 I 56 T H 3l 4 1 i
R o, IR ¢, DL KES R o, R

(1) MR 0 e o 3 S e Ry o)

AP S e AR AT B AT B BE ) R A2 AR
SBH T B 2 B 23 S BH T 2 GBS )R

P vmax CDszmax 1
= +
max] 36007’1 ( mg‘f‘ 21. 15 ) ( )

X, n, GBS RGRER,; RS R 5 €, AR
BHZREL; A R AR, m® 5, N 228, km/hy m
SR A R T B, P A H L R 600 kg
FFHE 2 MZR BEER T PRSERA TR
P, =53.37kW
(2) AR R0 i s R A R e R TR
AR B O BE s b, 32 A2 B R g, 42
Ke WVR B EEAE T UL KA B 300 JRUBH 7 1) 52 st )

Ko o, IR INGE R A] s 50, 4 VR4 08 R
km/h 38 A% e e e R B0, UM 1. 0417
BT 2 LR KR 1 P RISEUCA RS
P, =84.35kW
(3 ) ARl 2 0 e A M8 i e R T 3
e s R vh | Az T3 A6 O E BN AR Y AR
FEBH 7, €3 BH T3 LA Ke 4 B 3 JXUBH T3 | et i 2y 5y
C,Av>
21.15
(3)
K, v, FERRICHE B R km/h; o, R iR CHE
B«  =arctani,
FTHE 2 WELR KR 1 PRSEURA TR
P, =60.65kW
AR IR AL AN R
P Z [Pt s P s P | (4)
PEFE P, =100 kW,
R 7 F B HIL I B0 D135k 50 kW, Wi ) %
7100 kW,
R T BAIE 50 kW AU D)8 RE A% Tl 2 1 K
HATLAN SERIIE
HRAE HE 22 PR R B 5K, o A R F 48T 120
km/h, PIEALEAT — 22 1 2k 268 ), A SCR F e
TR 95% H A0 E DR B Ui FHLAUE D) 30 2
TTRBOR

UCX

Pma‘(3 -
36007,

(mgfcosa,, + mgsina,  +

2
v C Av;,

P,=— + 5
" 3600nt(mgf 2015 (3)

X, v, MEEEHEMN 95%, B v, = 120 km/h x
95% =114 km/h,,

AR Py, = 47. 66 kW, B 1IF 26 W 4 52 2 =% 50
kW i 223K
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1.2.2 WAL R SHHmELE

g5 5 ORE KA ) SCHR [ 9-107 , i 2 9K s B ALY e
K3 M4 000 v/ min, &€ %33 4 1 500 1/min,

FL BIATL 45 D 2Ry

P
Ty = 9550 —

(6)

g
AT
Ty ~318.33N-m
BT, =318N-m,
L ZAIL Y I 20 R AL
A=P, /Py;=2
AL BIAIL I e K R
T, =ATy (7)
LR
T ~636.67N-m
PRI ATEL T =637 N+ m,
1.2.3 WALE T &R EE
I F R SR L B ALY — I 2 S, 0 R
K TERI G D8N B4 E HL B/ X 0 s 1 ok
AT, H 55 s [ B 5 S HR BT 22 i R L Tt BRI
A5 EALA HR, L 1Y 22 S ok B AN FRUE PE LB Z 3,
Z B R BRALG i R O R K, X T s AR Y R
oy, B A RE A A K, 455 SRS LAY D)
R HL B LA AT FL R Sk 538V,
CRATHTSCIAS T4 B, FL SAIL Y 25 TR A 2 450
%3,
#3 BHNERSY

Tab.3 Basic parameters of the motor

SR FR Parameter name ZH{H Parameter value

i 5E T Rated power/kW 50

WA T2 Peak power/ kW 100

HiE4E Rated torque/ (N+m) 318

i K HE Maximum torque/ (N +m) 637
FERSH Rated speed/ (1/min) 1200
F K3 Maximum speed/ (r/min) 4 000

A5 5E HLUE Rated voltage/V 538

1.3 fEEhtb SHITE
1.3.1 sk

T/ MBI HEE R L B A A g A S B AR
R A 7

nmax

i =0.377 "% (8)

A, 1y FIRIGE v/ mingo,, A E km/hsr
NERIESFAE,m,
AR AT 1

v

i, <4.57
1.3.2 mk&EFH

e K A% By L3 i R A e KRNI B K e KA e
mg(feosa,, + sina_, )
) T ' ©)
K, T, HERKREEHE N -m;n, & sh RGHMAE )
AT AR
I =3.97

i

max

(10)

Lmax
g=""~0.87

lmin

Bk g < 1, B DU —4> 329808065 B AT (5] i 3
BRI i | foe o 4 LS 2R BRI =, =
P = 4.39,

1.4 MEBASHILT

1 L R LA i ) R e P S K AR
AT 30 A g F 8 R b 2 ) Fl b B4R, 18650
T 5 T L L Tt B — SO B AR B H AR AR
IR P2 FL Ly 3l 7 i S ZH Y B L T, GBS
PREL AR ME LR Uy =3.7 V, iR MEZA B €, = 2000
mAh,TfRY&E\%% my =45 g,

FRL YL 2L F 75 3K Sl FL L F S AR R IC FRL UG H i
YRHAEN, =U, /Uy =145,

P T 2 ) S e N A R B AR AT B T R Y
R OIEFEE LN v =60 km/h B THUF , B4 5

C,Av,
Py : L) Vi

1
- 360017(m L (11)
FEE IR T 204730 B AR 5 A AH AR SRE B 1 C R
H
Wy =Py t = Py(S/vg)
AR W, =72.00 kW+h,
AR L Tt ) 8 R A, S Y BB R IR S Y
LR T AL

(12)

1000W
(13)
U%’%’ﬂl fSOC
K, Eqoe MHMA AR RZE I €6 = 0.8,
RABYE , f#15 C, = 167.28 A - h,
KRR S S b A C, =168 A - h, BhJ1H
WHIZHA TR R 84 I 145 53, 2L 12 180 He s fk
it
HL A T N my, = Nmy, = 548. 1 kg, /NT Tl
Ttk , ST IR D R R K
R F I 2 PR TR m =

2 Cruise B E5{HE

2.1 BFEARES
Cruise ZUFA] DU T 280 09 30 14, 255 M5

B =

4028.1 kg,
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Fig.1 Electric vehicle model
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Fig.2 Maximum speed curve

2.2.2 ik RS AT

PRI L Bl P it 2 1Y) A T Tl B O A Bl T B O,
o BRI VR 4 i in P g R — T
ZHAE bR, WNE 3 s A EETF Cruise B4 BN
HHTZE,0 km/h~100 km/h JIEE A [E] A 18. 22 s, 75 /2
BEITER A 0 km/h~100 km/h fil A ZNF 20 s,
2.2.3 ey tRe o

TRZE 1 TE 3 P fig 2 05 5 1 — T 2 S 40U
BT 4 AR T BE A5 EASE L £, mT LA
PRZEAE 25 km/h BOZE ST T A 28. 81% , i 2 14
THESK
2.2. 4 St AR

HL Bl P I 2 R S B R R AN FL 2 B M R Y — I

w

1004

Nf 2512 904 #JE Speed 300
E77 % 80 / E
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52042 7 3
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2154 8 so] /, A
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Fig.3 0 km/h~100 km/h acceleration performance curve
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Fig.4 Climbing performance curve
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Kl 6 JHET Cruise ZAFEIIRGAE NEDC (Hibr
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3.1 U EERER
g & SR R A K e AN R PR PR N (B N

=X
AR

X=[w,0]" =[ig,N:]" (14)
3.2 BfRE#RIET
(1) B AL Hos
PR RN REAE S e s i 4 i sh v ik B
L
21. 15Ti,. m, - 21. 15mgfr — C Av}
21. 15rmg )

i = tan(arcsin

(15)
(2) &AL B r
4l L YL A I 2 TR R PR G RE A —
BLREHR AR SCIHREUAEEE 60 km/h T35 (4 2 il HLRR 1
LRI H R
76140 C, n,m
21, 15mgf + CyAvi,
W2 B AR ek B 4ok B H B pR AL
SX) =w f(x,) + w,f(x,) (17)
X w, HENIIER T, f(x,) NEh YE BFRREL, w,
RGN TF, f(x,) AT HRREL

(16)

(3) R4 M kST
RSO B 7,0 km/h ~ 100 km/h A ]
B AES L R 2k
5 2 TR TP R £ % e
g (X)=v,, —v<0 (18)

0 km/h ~ 100 km/h il 3 BF 18] 5 2N F4 B 20K 7Y
LT

g,(X)=t,-t, <0 (19)
S KAL) L 2 N A A5
T,
g}(X)Z - Fo <0 (20)
(4) Ly B 45

N T REMG I A 1AL SR AR R, 5 20K B
LA A R R A Ry TE AT RN RS, AR S A Ah 53 PR

X AT e
(X,r(i) ) =f(X) + r(i) Z {maX[O,gZ(X) ] }3

(21)
b e O AETT % 88 B ik AR ORI
g, (X) AAREXLH,
3.3 KMER
B E ko2 DAL I i Madab g 4772
G R AL R AT R S
LEE 5 IS IR S 2 TR, B w, = 0.5,
wy = 0.5, PRALRINZ 4 FR,
£a UHR

Tab.4 Optimization results

ZH Parameter i Ny
FE Value 4. 15 88

3.4 RUBESHHBESH
AR JE 1 SEUR A E] Craise "PIEAT7 B, 5 B
LU 5 PR D HARWIBR I Ak PR 1 7. 5%,
LB A AN EPE RE , T3 RE LA & 60 km/h ZEAjiT
HPARTERESSE] TR,
x5 RUBRHESER

Tab.5 Optimized simulation results

LR 2 FES8 HSH 22
Vehicle Original Current  Deviation/
parameters parameter  parameter %
0 km/h~ 100 km/h Jill A i)
0 km/h~100 km/h acceleration 18.22 17.07 -6.3
lime/s
R
Maximum speed/ 136. 44 126. 21 -7.5
(km/h)
25 km/h R NEH
25 km/h maximum 28. 81 30. 19 4.8
grade/ %
S R
60 kam/h ZEfL £ 2 307.19  346.51 12.8

60 km/h recharge mileage/km

4 g

ARSCLLA K EM30 Ay JE AL 3 i s B AR SS T EAL
D5 BTS00 B A AR, 9T 58 B 2 AR5 R
ZET .

1) 856 B AR S8, AR f 3l 2R A e i 22
KRB ARSI RS 1 B R G L) M RRIR RS T
TSR, BT Cruise HEST BRI 5 52 14T
55 XL Bl BRI Bl b BE R 28 U M RE AT BT T A
H, (SRR, AR SEVC B Wm0
km/h~100 km/h fITEE I E] 542 M@ FE o R 22K

2) i3 Matlab >R FH 5% 1% 58006 X AR ¢ S 80k 17
A, FEORIE 2400 d o o R SR I 00, L S P i
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B InEPERE  ICHERE LA &2 60 km/h ZEA HL ARV AE
PR TR,

3) Xl o B T 5 O R 25 A 7 5K

AT LA A B A IR 1) B 9% P RAS  [R] i 3R B
TR T R SR 423l )1 RGBSR
AT, R SR 4 s 1 R G A IR TR AR
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