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Aerodynamic Performance Analysis of Refrigeration
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Abstract : In view of the poor noise reduction effect of the original suction muffler of a refrigeration compressor in
400Hz to 630Hz frequency range, a new improved muffler is presented. Its acoustic performance is analyzed by using one-di-
mensional and three-dimensional sound transmission loss formulas and its structural parameters are determined. Using the
calculation formula of pressure loss of one-dimensional pipeline flow, the structural pressure loss is predicted to be 351 Pa,
which is then verified by using three-dimensional analysis software of Fluent. The difference of the results of the two meth-
ods is 10 %. Then, the influence of the structural parameters on the aerodynamic performance of the compressor is analyzed.
According to the test data, the volume of the new suction muffler increases by 23.3 cm’. After the installation of the new muf-
fler, the sound power level of the compressor decreases by 2.87 dB(A), which occupies 5.1 % of the noise of the whole ma-
chine. The noise reduction effect is obvious. The cooling capacity of the compressor decreases by 13 W, the corresponding
COP value decreases by 0.02, and the performance loss is 1.5 %, which is less than the design value of 5 %.
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