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Abstract

In this paper, the principle of the flywheel battery is summarized, and the important components
of the flywheel battery are analyzed and designed, and the stress analysis and strength check of the
flywheel rotor and flywheel shaft are carried out. The maximum energy storage capacity of the flywheel
battery designed in this paperis 20,000 K], and the speed is between 40,000~50,000 r/min. In order
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to meet the design requirements, the allowable stress of the flywheel rotor and the allowable torque
and material selection of the flywheel shaft are analyzed and calculated, and the integrated motor,
magnetic bearing system and internal container environmental conditions of the flywheel battery are
analyzed and designed, in order to reduce the energy consumption inside the flywheel battery, and
the design of the flywheel battery is completed.
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WS B bR AR G 200, RS8R 2 BT EIE Iz .

2. RREMEEITERRIRE

1) REEEE: yScBUE AL, A I LR N R, LMEEA IR 2 A R AT
A7 5 2 . X ERIE A RBTI CR R, IR R AR AR R R SR . (RS MR, WS ARk
PR, ST LB Rk B AE T

2) THREIE: Tl LA 5o R TRk, LA BRI DR, IR AE DO A

DOI: 10.12677/aepe.2025.132009 71 5 AR R


https://doi.org/10.12677/aepe.2025.132009
http://creativecommons.org/licenses/by/4.0/

HKEERE, =AM

BIanfE IR R 3l IS Z TR bR, Refs K SR IR

3) B HRRENE: REE RO B MAAE RE NI DR, SR A B B e, R RAEAE
MRS R AR EE . BT ALE BT, R Se R M E T2 R SRR, R IR AN
AP, B e 3 B AR

4) MEREHFE: AR, EREFRREEDIE, R, SRR SRR
M A a e, A s AL R R GE, PR AR SR AU B AR, QSR P 2 Al 7 2>
JEERE, A A BOR B AR R

5) ZATERE: WK 2L, e R B PE, BAk ER AR S IR DL T R S L
. MR, WEZEERP B, b, . SRERETEL, WBRASLEWEEIZT.

6) At GAEENE: B RAKHIE AR ar Al T SEE, Sl e B RS AL (8] o 38 5 X S B A ik
AT AMERRAE 57 047, SRR B RO RN B, O A ra it e R A L AR rp O PR REAR E

7) HEGENNE: REEANF BT IR TAE, W@ NAF KR B WRESEIR R, 8
AERFIR BB IR i i, S ORAEAR IR, B A IEAOTEREA 32500, 4ERF RGN IEH 21T

3. KR MASHIRENE R
3.1, REHMAEN

KA HM AR B A =ML W BIRUR RGN R TR E, B R,
Bho WKL EML. HASRESNE R TREHAR. HAHE 1 PR,

R TR E

=1

,//’F//X%%%

Figure 1. Structure of a flywheel battery
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Figure 2. Schematic diagram of a flywheel battery
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Table 1. Properties of the materials commonly used in flywheel rotors

=1L YRETFERMEEMTR

REAE MBS 2 /GPa B /kgm ™ e/kl-kg
e 0.6 2800 76.9
e o R 2.7 8000 135.3
A YET-700/44 g 42 1600 2000

% 1 AT, 2748 T-700/M I8 2 A ARGk e i i TR A S A E R AN, 1 X R 2 A # ke
B RS R TR IA BT, A SCIIER FH 414 T700/84 5 -
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