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Experimental study on power loss of integrated
energy storage and attitude control flywheel
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Abstract: The calculating method and the testing theory of power loss experiment were introduced,
the flywheel power loss testing system was presented. By analyzing the component and influencing el-
ement of power loss in experiment, a approach of reducing power loss was given. Power loss of fly-
wheel is composed of mechanical loss, wind loss and electric loss,in which mechanical loss caused by
bearing friction is the most proportion. Our results show that the losses of wind and electricity can be
decreased by enhancing vacuum degree, However, the mechanical loss is not influenced and it increa-
ses with the speed rising. When the speed is less than 10 000 r/min, the flywheel is better in capabili-
ty because of the low mechanical loss. While the speed exceeds 10 000 r/min, the mechanical loss
sharply increases. So the magnetic bearing is used to decrease the mechanical loss.
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Fig. 1 Flywheel configuration sketch
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Tab.1 Testing result of 17 flywheel dynamic balance

B8 B H
JE IR AN 74 3 (mg) 550
15 e 3 (r/min) 2 500
-1 2 42 (mm) 90
T A AT 3 (mg) 3.12
-l 4 2 GO. 4

R2 PP XBRHPEABER
Tab. 2 Testing result of 27 flywheel dynamic balance

U AN - A i (mg) 564
-1 %% 3 (r/min) 2 500
- #5242 (mm) 90
ol 45 A - £ 1 (mg) 3.41
- Al 55 % GO. 4
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Fig. 2 Flywheel energy loss testing system
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Fig. 3 Relationship between power loss and degree
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