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Abstract

A centrifugal compressor for geothermal heat pump system using R134a as working fluid has been
developed. The centrifugal compressor consists of an impeller with splitters, two vaneless diffuser, a
low solidity vaned diffuser and a volute. In this compressor, diffuser blade angles are controlled to
satisfy both heating and cooling conditions. A aerodynamic design was done by applying the repeating
design procedure including a meanline design, a 3D geometry generation and fluid dynamic calculation.
In this paper, design and performance prediction results of the compressor are presented.
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Table 1 Design Requirement

g | TEEA
(AR
Working Fluid R134a
m(kg/s) 1.13 0.947
P, (Pa) 315000 227000
T, (K) 285 276.2
Pr 3.16 6.13
n 80 73
RPM 70000
Aol 2afAo] Fr AgHn

Fig. 1 Compressor configuration
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Table 2 1D Design and analysis results

ERE
R
(A
m(kg/s) 0.565 0.4735
RPM 59600 70000
Pr 3.196 6.139
n 80.84 78.8
Specific speed 0.598 0.534
Impeller exit
45
blade angle(deg)
Impeller exit 5
width(mm)
Impeller blade number 9+9
Diffuser inlet blade
71 67
angle
Diffuser exit blade
77 63
angle
o
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Fig. 2 Geometric configuration in meridional
plane
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Fig. 3 Predicted Performance map by one-dimensional analysis; (a) at cooling condition (b) at

heating condition
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Table 3 Comparison of predicted performance
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Fig. 6 Von Mises <& & 3%
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