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A Study on the identification of the noise source and noise reduction method of
turbo chiller

*Wan Ho Jeon*, JoonKeun Lee*, Phil-Joong Chung**, Chang-Hun Yom***

Abstract

The turbo chiller uses centrifugal compressor, which operates at about 14500 rpm. Due to the high rpm of the
impeller, the noise of chiller makes one of the serious problems. The possibility of the sound reduction by using
absorbing material is studied in this paper. The generated sound propagates through the duct and then radiates to the
outer field. So, the use of sound absorption material inside the duct is one of the effective methods. To study the effect
of location of the material, we use Boundary Element Method to analyze the sound field inside the duct system.
Numerical study shows the highest sound pressure region is near the elbow of curved duct. From the analysis, it is also
shown that the elbow duct is the main radiator of noise and sound absorption treatment of this duct results noise
reduction of the highest noise level at BPF and high frequency region.
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Figure 1. Outer configuration of turbo chiller

Figure 2. Impeller used by centrifugal compressor
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Figure 3. Acoustic pressure measured at 1m apart from
the discharge duct
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Figure 6. Mesh of the duct of centrifugal compressor
discharge
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(b) Surface pressure distribution at 5360 Hz

Figure 7. Analyzed inner acoustic field of the duct
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(a) The predicted surface acoustic pressure with
absorbing material at 15 elements
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(b) The predlctcd surface acoustic pressure with
absorbing material at 30 elements
Figure 8. The change of the acoustic fields by change the
number of absorbing material panel.
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(b) Calculated acoustic pressure with absorbing material
Figure 9. The predicted acoustic field by changes the
position of absorbing material.
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Figure 10. The comparison of the acoustic pressure of

the original chiller with sound absorbing material

treatment chiller
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Figure 12. The measured acoustic pressure for the chiller
without absorbing material at condenser
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Figure 13. The measured acoustic pressure for the chiller
without absorbing material at evaporator
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