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Performance analysis of co—orbiting scroll compressor
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ABSTRACT

In co-orbiting scroll compressor, the two scroll members are to orbit with independent
radii, producing a relative orbit motion between them. One scroll member is driven by the
crank mechanism while the motion of the other member is determined by geometrical
constraints and reacting forces. This paper presents an analytical study on the performance
of a co-orbiting scroll compressor. The following results have been obtained: Radial contact
force between the scroll wraps is virtually free from the centrifugal force of the orbiting
scroll member. The frictional losses are somewhat increased due to the complicated drive
mechanism, vyielding to a little lower EER compared to conventional radially compliant scroll

COmpressors.
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Table 1 Dimensions of co-orbiting scroll

symbol dimension symbol dimension
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2 30 mm| R Rove 90 mm
Thub 14 mm £ s 300 mm
Mos 3.444 kg T'mi 56 mm
0 s 97 mm T'si 20 mm
8, S 15 mm h 26.28 mm
L2 10 mm Ip 2.9 mm
bbbz 6 mm Te 10.33 mm
s 3.672 kg Ts 8.566 mm
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Table 2 Breakdown of mechanical losses

. R fric. | velocit | fric.
location reaction %
coeff. y loss{W)

axial contact of two Fs Us | rsw | 235351 24.70
scroll members

radial contact of two Far Us | Tsw 96.08| 10.08
scroll members
thrust on orbiting scroll Fa © | rew | 175.24] 1840
oldham ring(3) FiF.FaFal o | uori | 0.339] 0.04

oldham ring(4) Fs,Fs,Fr,Fs{ ffo | UORZ 0.48] 0.05

pilot bearing Fp to | Tow | 135.84) 14.26
crank head Fo | # |mwe| 10197 1070
main journal bearing Fri U |tmjw | 178.86| 1877

b j al beari
sub journal bearing Fy PREY” 2861 3.00
total 952.747| 100
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Table 3 Performance comparison of co-orbiting
type scroll compressor with conventional one

1 RT typical 10 RT

conventional scroll | co-orbiting scroll

W Watt % Watt %

c 759.72 | 100 }11282.78[100
Wad 546.2 71.89 | 79959 | 70.87
Lgas-comp. 53.8 7.08 | 541.3 4.80
Liech 39.0 513 | 952.75| 844
Laow 6.76 089 | 10042| 089
Limotor 11396 | 15.00 | 169241} 15.00

mkg/s) 0.01401 0.2012
Qc(Btwhr) 8159.6 117180.8
EER 10.74 10.39
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