S MUSESA A 25 1035 pp. 99-106

October 2008 / 99

Journal of the Korean Society for Precision Engineering Vol. 25, No. 10, pp. 99-106

5kWh Flywheel O LIX|H ZZX AABS 354 & 44

Design of 5kWh Flywheel Energy Storage System to Improve Dynamics
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5kWh FESS(Flywheel Energy Storage System) using AMB(Active Magnetic Bearing) has been
under development and 1st trial system has been finished and run the operating test. Unfortunately,
the test result was not satisfactory because FESS could increase the rotational speed up to 9,000
rom only although the target rotational speed is 18,000rpm. It's because 1st bending mode
frequency of flywheel shaft was too low and imbalance response was too big. To achieve the target
speed, 1st bending mode and imbalance response must be improved and the whole FESS needed
to be designed again. This paper presents the newly designed FESS and what has been changed
from the 1st trial FESS to improve 1st bending mode and imbalance response. The experimental
results to see how much 1st bending mode frequency was improved are presented, too.
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E = rotational kinetic energy[J]

I, = polar moment of inertia[kg - m?]

1, = transverse moment of inertia[kg + m?]
o = rotational speed [rad/sec]

1. B

Az 2AHoz oA oA
== olo uwizg} ZFd Al AE O]

AEED 9,
X
LISTANEI = S
L=
T

7 diger FE5S
AdL dige] gLsHA AL LA

L oM o O

(LK K EER]), AMB (BBE A H#jo]

1), Xirotor (24 2 &)

[=Xex]

2, Rotor Dynamics (8|8 H| &9 %), Imbalance

F&0] AAM ABo] BT
TARL ddsr] 93 oy
wA Al2E3 dAlste AlE
A 288 FUs
A7t Utk dE Eo] 359 King
AsAA HEI Y AGFAE,
dE Za HelAE Fpold ouX AAFX
A 2E(FESS)S LA A 2dd AASe AT
Fug W oHge 24, xﬂomﬂr o

k! olEf 3 oy AAFH e Faydo] o3
A} skwh F¢ FESS 7F 7gt oﬂ 2 th? 18,000
rpm oA ARE 7FedE olvx]e] &¥o] skwh 7t
HEE | A A2 HdAE A3sgey, ZE

> X orr N
N
X

HERS
Island A&

rfm;e



October 2008 / 100

Al2dg SA3td FAES Agstgn)

2 =fodME 1 A A FESS o BHAFES
B8 24" 2 A BAEe] Zelold M9
w21 A 33 2E Fies 2 B9 $E9E
A7 el N=L 7% FESS & AASE=
A7 N2 AAE 53 FALEC] o= 4%
NA=E =20 3l 7l&dtuz gt
2.1 A ®|= FESS o 243 2HF
2.11 Xt A= FESS 9 14

Flywheel with

Radial AMB actuator Thrust collar

Sensor —ﬂ

=7

%4— Upper Thrust AMB
= [==«— Lower Thrust AMB

Thrust collar

——+— Sensor

Upper Radial sme—D<] DX

Motor/Generator % N
/N

Flywheel

Fig. 1 Components and Schematic of 1% Trial FESS
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Fig. 2 Block diagram to measure FRF

FRF of Upper Radial AMB(Amp + Acuator + Sensor)
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Fig. 3 FRF of Upper Radial AMB of 1* Trial FESS
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FRF of Lower Radial AMB(Amp + Acuator + Sensor)
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Fig. 4 FRF of Lower Radial AMB of 1" Trial FESS
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Fig. 5 Detailed Configuration of 1* Trial Flywheel Shaft
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Fig. 7 Orbit plots of Upper and Lower AMB at 9000rpm
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Fig. 8 Campbell diagram of 1* Trial Flywheel
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Fig. 9 Schematic diagram of New FESS
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