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Development of Airborne Source and Fluid-borne Equivalent Force
Quantification Technology for Refrigerant Flow Noise

P IR £l
Masanori MORTKAW A

7 ¥
Tomohiro SUDO

A IR
Tomoya ISHII

Recently for an interest in fuel-efficiency, a strong demand for hybrid vehicles and electric vehicles emerges rapidly.

Engine noise, which used to be significant in cabin acoustic, cannot be considered to be always present to mask

other noise as air conditioner’ s noise. The noise from air conditioning system occurs when operational forces excite

structures, and structural vibration often become airborne sources on external surfaces, resulting in radiation noise

problem. Even if force levels are low, acoustic sources are generated easily, and they often make noise issue. A

proper countermeasure is required, but this is not always available due to design limitation in the development and

due to lack of relevant technical approach. This paper describes the technique to characterize fluid-borne source in

a form of equivalent force levels, and also to quantify contribution of acoustic source to solve the refrigerant flow

noise quickly and accurately.
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Fig. 1 Part of A/ C component
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Fig. 2 Result of flow analysis
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Fig. 3 Result of pressure analysis
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Fig. 4 Refrigerant flow noise — transfer path model
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Fig. 6 Transfer function and measurement state
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Fig. 7 Volume acceleration of cavity noise
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Fig. 8 Validation of ASQ for cavity noise
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Fig. 9 Contribution Map
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Fig. 10 Operational force at source location
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Fig. 11 Crosschecked by sound pressure level
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