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Abstract: The motor is the key component of the flywheel energy storage system to realize the conversion
of electric energy and kinetic energy. In order to improve the efficiency of the flywheel energy storage sys-
tem, the motor rotor is usually operated in a vacuum environment. However, the heat generated by the
rotor can only be transmitted outward through thermal radiation in a vacuum environment and the radiation
heat transfer intensity is very low. This makes the heat generated by the rotor difficult to disperse, resul-
ting in a continuous increase in the rotor temperature and even causes the demagnetization of the magnetic
steel to damage the motor. Therefore, this paper proposes a low-temperature evaporative cooling scheme
on the stator side of the flywheel motor and a high-radiation coating scheme on the rotor side. The effects
of low temperature on the stator side and high radiation coating on the rotor side on the temperature rise of
the rotor are mainly investigated. The enhancement effect of the proposed scheme on the radiation heat
transfer of the motor rotor is verified by experiments. The experimental results show that only the rotor

temperature rise is reduced by 1 °C after the stator side temperature is reduced by 15 C. The improve-
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ment effect on the radiation heat transfer intensity is not significant. After coating the high radiation coat-

ing, the stator side temperature is reduced by 15 °C , the rotor temperature rise is reduced by nearly 3 °C

and the cooling effect is significantly improved. The combination of low-temperature evaporative cooling

on the stator side and high-radiation coating on the rotor side can further enhance the radiation heat trans-

fer and obtain better cooling effect.

Key words: flywheel motor, rotor vacuum heat dissipation, thermal radiation, stator evaporative cool-

ing, high radiation coating
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Fig. 1 Schematic diagram of radiation heat

transfer between two planes
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Fig.2 Schematic diagram of stator low temperature

evaporative cooling system
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Fig. 6 Changes in rotor outer wall temperature

3 ETFSMUBHREREML

3.1 SiESSREMRHERN

BEEL 3 s 4 T 40 Kk B A B B AR JN-HDO03
A JN-HS001 % K2 JN-HS003 BIfE N 451k 2, 52
BSARGIN T 3 Fof g el A8 B 4T 4 AL 1Y B 5 0 B % B
F I UL AE R iR 2 R RUAR PR, 25 0E bR #E GB/T
9286-2021, # il 25 4 4 - W EE 25 °C \50% RH, 24 h
BOFEAS IR Y6 6 mm x6 mm,d =2 mm BRI S
B S AR ET AR

SR FHAAR 5 0 U 2 L 0 AT ARSI 4G D 25
PR UIEIN G 58 260, A N o . S5
3 R IZ SRR A A (B 13835 B e AR

A —J7 T, EAEARE GIB 5023.2-2003 & T 3
Fo 2 MR 2 558 5%, R 2% 44 by - JRLEE 120 °C 5 %
KAIGH R 4 ~20 wm; LT A BRET HEHR .

JN-HDO003 %! JN-HS001 %! Kz JN-HS003 %Y 3
RIS AR 55 2853 R 0. 65,0. 68,0. 72, 44
FH IN-HS003 Ak 2 HA i m i &5 %, Hit,
AL g 3 Fh g 2 0 B 3 0 Nk B R R EL
JN-HS003 #U3R Z4E Ry S50 5 A R BE iR Ak
3.2 EWHERS5ITE

(&7 R AN [R) 2 B T 9L B2 T SR IN-HS003
RV BT IS 5 TR b 5,

60

——T=16%C /
——T=63C
50 ——7ac
. ——T'=16.1C
m 40
g
= 30
.
# 20
101
0 500 1000 1500 2000
B[] /s
(a) ¥ FRETHR B LT+ i<k
40
38 L 37.75
36.76
o
Wy 36 -
& 24.96 35.33
?li
34
#®
32F
30 1 I 1

16 63 11 161
HEMHREERT /C

(b) AR TR

B7 SRERFIERELWL
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