Dynamical Systems and Control %lj/] £4i 534, 2025, 14(2), 88-93 Hans )Xh
Published Online April 2025 in Hans. https://www.hanspub.org/journal/dsc
https://doi.org/10.12677/dsc.2025.142010

BRI A REA GRS LR

HRER", FLB, JFEF

T AR AL IE e, T R T

FT BN LR, T T

Wehs HEA: 202543 H4H; FHEM: 20254F3H23H; KA H: 2025F4A3H

HE

HFEXZEBEFGHFEARER—MHY BRELEZS2NEINHE A RRZENEE, BHER
FFERREIFRETBRAIBARNT, AHERETIVAETZEANS . ASCUFSECEEMN NEAE, 4
WA FERBEENENRALE S, RHT —EREBIEE. £35S ERIERN RGHE
Bt hEgE. BdES TR S E T E(OptimumLap. CarSim)i44, SLEL T 35451 FE
t, ASRENRE T IEIEARSE .

XK ia
R TREAEE, RFRE, 53, St

Optimized Design for the Transmission
System Matching of the Formula E

Jianbin Chen?*, Renhuan Liz, Weitao Shit#

ICollege of Traffic and Transportation, Nanning University, Nanning Guangxi
ZNanning No. 47 Middle School, Nanning Guangxi

Received: Mar. 4", 2025; accepted: Mar. 23", 2025; published: Apr. 39, 2025

Abstract

The China Student Formula E Competition is a competition for all college students sponsored by the
Society of Automotive Engineers of China, with the aim of cultivating technical talents in the field of
electricvehicles in China’s future and providing high-level talents for China’s automotive industry.
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Based on the FSEC competition rules, this paper proposes a set of systematic design methods covering
motor selection, transmission ratio optimization and simulation verification for the transmission sys-
tem matching problem of pure electric formula cars. Through the combination of theoretical calcula-
tion and simulation tools (OptimumLap, CarSim), the collaborative optimization of power and economy
is realized, providing a practical technical reference for the participating teams.
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Table 1. Basic parameters

= 1. EXBH
BEARZH

EE 320 kg

75m 48s
RORHE <120 km/h

Tl 5 SR B 45/55

LYiER SN 225 mm
e i) 0.2
e Sival 0.018
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3. MEMEEEX
WERFEZH H xR
1) HE4idE <120 km/h;
2) 0~75 m JIER ] <4.8s.

4. FERYSHERHE

AL AN T R AR AR LR RS R p, R TS 2 M RE S RE R AR V) [F) H AR #EAT S 41
VLHC. FHIREhDhHRTUR L, BRI B INERE /1, (H2 5 RN RGRCRIER(y < 85%) M A i
FEILT ), S BORENEE A TR SRR SR, Rz, HIFRMESA L, WLk FSEC 3§
FrpELEE PRI (0~75 m INIE <4.8'5) 5 i Set (v > 80 knv/h) IUBRAS I B 755K, B SEIE T4 )y, HIAL
I 75 25 R B NVE R I 7 SR AN RO T ARBR (2] AL BIHLA T4 3 25 B HUAIUE T 2R A K Th =R K 2
ARA[3], EHLERARSE H AT O E A K EBGEF TN XA AMK. EMRAX. JJE %, 752HE
PERE 5 E & Ok Ra il AT EALEUE DR (AT A OB A F):

l mgf‘ .vmar + CDA -anax
713600 " 76,140

vmax-e

Hrf, g AESIRCR; m NEERRE, B0 kg: fRRSIBIRE: Co NSRBI REG A MW,
A m2.

/TJQ)\ﬁﬁﬁ?ﬂE‘ PVmax-e = 20 kWo

THEL 75 KK BN T O KA € — A HAx ALK IEAE Th % P,
o
3.6

vl at’

3.6 2
Forb, SOUMNIEFEES, AL m; v ORATBOPSERE, FAAL km/hs ¢ NIRRT R, FRAL s vo NWIESE, B
AL km/h; @ A TIIIEEE, $A7 m/s?
HHAHEREY =56km/h, @ =6.5km/s%,
B ROk, B 75 m s a0 R R EALIEE TR P

p _
pl(me . Cod 5 Omv_
n \ 3600 76,140 3600

RIG P =47 kw.

BIFTS2AUE IR Py > 20 kw, WE(HINFR P > 47 kwo

ARAE TS v LUE WL IR 47 kw, FER|ThFIETH EH E L HE & LR ERTRKA
(P <80kw), HAETHHNIIIRATLLRE N 80 kw, fEHE B X} AT DUE BRI, Tk sz

(WA 2).

Table 2. Motor parameters

2. BHSH
B5E Th % (kw) 40 kw HISE T (kw) 80 kw
VA H14E (n'm) 128 n'm B 5 3% (rpm) 5600 rpm
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MR A SR AR L

B 3E i /MEBILE imins
CDA 2

\
21.15 ™

Horp, T NEREEEZN R, AN Nm; r ARG, B8 m.
R e 2 2HES L B MEBNLE inin = 1.6
I RALBI L dimax

vmax__ ‘min
——mgf+
r

;= 0.377-r-n,,,

max

vmax

H, nme NERKEEE, PALAN v/min, vme NRASEEE, FAN km/he
T inax = 4.3,
FrLLIE B RME SN L TE A 1.6~4.3,

6. fRBNELHILIERE
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RER AL B U 2 AL R RE A DI ZRIX, BRI R, o) U@ OptimumLap 5 CarSim [k
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6.1. OptimumLap
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Figure 1. Lap speed simulation diagram
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6.2. CarSim X} & £8 45 REYARHIEE
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Figure 2. Linear acceleration simulation diagram
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