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Numerical analysis on the impeller of chiller compressor
using refrigerant R12
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Abstract

The performance and the internal flow of the impeller of the centrifugal chiller compressor with
refrigerant R12 as working fluid were studied numerically, using CFD code, CFX-Tascflow, which is
commercially available. In this numerical study, the thermodynamic and transport properties of the
refrigerant gas were generated by the property program of NIST and linked with main program to
extend the capability of the code to refrigerant gases. Numerical study was applied to several mass
flow rates near the design mass flow rate at constant rotating speed. Overall performance and flow
characteristics of the impeller at impeller exit were investigated. The results were physically reasonable
and showed good agreement with experimental measurement at the design flow rate.
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1 (a) Geometry of impeller and (b) Meridional
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Fig. 4 Area averaged static pressure distri-

bution along the impeller passage

for mass flow rates

i L
0 0.2 04 0.6 08 1
meridional length

Fig. 5 Mass averaged total pressure distributi-
on along the impeller passage for the
mass flow rates
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Fig. 6 Relative Mach number distribution at near
the suction surface of main blade; (a) -5%
mass flow rate, (b) design mass flow rate,
(¢) +5% mass flow rate and (d) +10% mass
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Fig. 7 Loss distribution at the impeller exit; (a)
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