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ABSTRACT: A parametric study on the scroll wrap configuration factors of a COz scroll
compressor for heat pump water heater has been carried out. Since there are 7 scroll wrap
design parameters and 5 equations relating them, two of the design parameters can be se-
lected as independent parameters. In this study, the wrap thickness and orbiting radius are
chosen as independent ones. Computer simulation program has been used to estimate the
compressor performance at various combinations of the scroll wrap design parameters. It has
been found that there exists optimum combination of the wrap parameters for the highest
compressor performance over analyzed ranges of the design parameters.
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Table 1 Comparison of refrigerant characteristics

R410A R407C NH; HC CO:
ODP 0 0 0 0 0
GWP 1730 1600 0 3 1
Toxicity N N Y N N
Flammability N N Y Y N
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Table 2 Relations among scroll design factors
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State point| P [MPa] TI[TC] h [kJ/kgl
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Fig. 3 Wrap thickness vs. height.
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Table 4 Wrap configuration factors
tmm] | #s[mm] | %[mm] | a[mm) al°] 0,[°] 0,(°) | Dy [mml] Re [mm)
2.61 16 1.849 496 1139.6 333.0 14.2 384
3.2 29 16 1.942 172 10154 2726 114 36.1
3.19 16 2.034 45.1 916.9 224.7 94 342
2.16 189 1.961 584 1109.0 3181 14.8 40.0
4 24 189 2.037 56.3 996.8 2635 12.0 375
2.64 189 2.114 54.2 906.8 219.7 94 355
2.75 189 2.148 53.3 871.4 202.5 84 34.7
171 224 2.136 67.1 1090.9 309.3 16.0 43.2
5 19 224 2.196 65.2 988.5 259.5 13.0 405
2.09 22.4 2.257 63.5 905.7 219.2 11.0 38.2
2.25 224 2.308 62.0 8474 190.8 8.8 36.7
1.26 25.7 2311 744 11675 346.5 194 50.1
6 14 257 2.355 73.0 1062.5 2954 16.8 46.7
1.54 25.7 2.400 71.6 977.0 253.9 13.2 44.0
1.75 25.7 2.467 69.6 875.3 2044 10.0 40.8
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