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On the in-duct acoustical source characteristics of a simplified

time-varying fluid machine

Jeong-Guon h, Seung-Ho Jang

ABSTRACT

Measurement techniques for the in-duct source characteristics of fluid machines can be classified into

direct method and load method, according to whether the technique employs an external acoustic source

or not. It has been known that the two methods yield different results and the load method used to come

up with a negative source resistance, in spite of the fact that a very accurate prediction of radiated noise

can be obtained by using any result. This paper is focused to the effect of time-varying nature of fluid

machines on the output result. For this purpose, a simplified fluid machine consisting of a reservoir, a

valve and a pipe is considered as representing a typical linear, periodic, time-varying system and the

measurement techniques are simulated by utilizing the Hill equation and its steady-state forced response.

In the load method, the source impedance turns out being dependent on the valve impedance at the

calculation frequency and the valve and load impedances at other frequencies as well.
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Fig. 1. The reservoir-valve-pipe system for the

simulation of load method. (a) Actual system, (b) time
domain circuit, (c) source-load representation in
frequency domain.
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Fig. 2. The resérvoir—valve-pipe system for the
simulation of direct method. (a) Acutal system, (b)
time domain circuit, (c) frequency domain circuit.
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