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Numerical analysis of power loss on counterweight in scroll compressor

Li Chao, Liang Qiuli, Zhao Man
(School of Petrochemical Engineering, Lanzhou University of Technology, Lanzhou,Gansu 730050, China)

Abstract: The counterweight that rotates with the crankshaft in a scroll compressor has an interaction
with the surrounding gas. In order to study the power loss due to such an interaction and counterweight
geometrical effect on the loss, the flow domain in the housing that accommodates the counterweight was
established by means of the moving mesh technique in CFD software Fluent. The resistance moment
and power loss of the counterweight under different rotational speeds were obtained. Meanwhile the
pressure distribution on the three counterweights and the effect of counterweight structure on both the
resistance moment and power loss were analyzed too. The results show that the moment due to the pres-
sure difference over the surfaces of the counterweight is too much larger than the moment generated by
the skin friction during rotation, thus the pressure differential moment is the major cause for power loss
production. Both kinds of moment are increased with increasing rotational speed. After the counter-
weight edges were modified with chamfer; the pressure differential moment was reduced by the im-
proved flow condition around the counterweight so considerably that the power loss was lowered by more

than 20% .
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Fig.1 Assembly of counterweight and crankshaft
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Fig.2  Structure sketch of counterweight
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Fig.3  Fluid meshing of counterweight chamber
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Fig.4 Transformation of rotational speed and moment
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Fig.5 Contour of surface pressure on counterweight
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Fig.6 Fillet on counterweight
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Fig.7 Transformation of rotational speed and moment
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Fig.8 Contour of surface pressure on counterweight
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Fig.9 Transformation of rotational speed and moment
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Fig. 10 Contour of surface pressure on counterweight
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Fig. 11 Comparisons of total moment on three different
counterweights
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Tab.1 Power of total resistance moment

n/(r+min~") 3 000 4 000 5 000 6 000

Ny, /W 0.164 0.408 0.791 1.278
Ny,/W 0.126 0.316 0.608 0.973
Ny /W 0.132 0.332 0.643 1.024
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