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Abstract. The flow noise in household refrigerators is quantified in this study. First, the sound
pressure measurements in a quiet room using typical household refrigerators are conducted and
the noise characteristics of the refrigerators are presented. Then, the flow noise in household
refrigerators is quantified using the results of the overall analysis and Fourier transform of the
measured sound pressure data. After that, the flow noise in household refrigerators is quantified
using the sound pressure measurements conducted using a specially designed test rig. The
frequency characteristics of the flow noise in household refrigerators are also explored and the
contribution of the flow noise is identified.
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1. Introduction

Refrigerators operate all day and propagate noise [1-4]. Most of the inhabitants are annoyed
by refrigerator noise [3-4]. It should be noted that there are different sound sources including the
compressor, fan and flow noises in household refrigerators [4-7]. However, identification and
quantification of the flow noise in household refrigerators is difficult as it is not easy to distinguish
the flow noise from other sound sources in refrigerators. Furthermore, the flow noise in
refrigerators may be relatively high and such noises may affect the sound quality of the product
[8-9]. Especially, during sleeping hours, the noise propagated by a refrigerator could be very
annoying because of the decrease of the background noise at night. Therefore, there is a need for
the quantification of the flow noise in household refrigerators.

There have been some studies on the root causes of the flow noise in the literature [10-13].
The shapes and layouts of the capillary tube, evaporator inlet pipe, capillary outlet pipe and the
outlet section of the heat exchanger as well as the speed and type of the refrigerant affect the flow
noise [10-13]. In this case study, the flow noise of a modemn household refrigerator is quantified
via an effective experimental approach. First, the sound pressure measurements in a quiet room
(representing a kitchen of a typical house) using the sample household refrigerator are conducted
and the noise characteristics of this typical household refrigerator are presented. Then, the flow
noise in the refrigerator is quantified using the results of the overall analysis and Fourier transform
of the measured sound pressure data. After that, the flow noise in the household refrigerator is
quantified using the results of the sound pressure measurements conducted using a specially
designed test rig. The frequency characteristics of the flow noise in the refrigerator are also
explored and the contribution of the flow noise is identified.

2. Methodology

The schematic of the experimental test setup used to present the noise characteristics of
household refrigerators and quantify the flow noise is shown in Fig. 1(a) where p, and p, are the
sound pressures measured inside and outside the refrigerator, respectively. The distances of the
microphone p, from the refrigerator and the ground are 30 and 70 cm, respectively. A quiet
acoustic space is created by placing some panels whose inner surfaces are covered by sound






