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B P HE SRR A XA S S AL B3 25 % ) 52 11 = Influence of the Parameter Coupling of a Recuperator
on the Acoustic Power Gain Rate of a Thermo-acoustic Engine [T, 7 ] ZHANG Ning( College of Energy
Source and Power Engineering, Central China University of Science and Technology, Wuhan, China, Post Code:
430074) , HU Zhongun, LI Qing( Physiochemical Technology Research Institute, Chinese Academy of Sciences,
Beijing, China, Post Code: 100190) // Journal of Engineering for Thermal Energy & Power. —2011,26(6). -
639 ~644

Based on the linear thermo-acoustic theory, studied was the influence of the coupling of the geometric parameters of
a thermo-acoustic engine recuperator with its sound field parameters on the acoustic power gain rate of the recupera—
tor. A negative near-iravelling-wave resistance phase angle ( nearing to the zero phase angle) and a relatively high
non-dimensional resistance value ( a parameter of the sound field) coupled with a comparatively small relative hy—
draulic radius ( geometrical parameter) can effectively enhance the acoustic power gain rate of a recuperator. On
this basis, the coupling characteristics of the geometric parameters and the sound field parameters of a recuperator
in a standing, travelling and hybrid wave type thermo-acoustic engine were studied respectively. The calculation
and analytic results show that to obtain the maximum acoustic power gain rate, the relative hydraulic radia of the a-
bove-mentioned three types of engine were chosen as 1.1, 0.5 and 0. 3 respectively. In the meantime, the authors
have also pointed out that the high efficiency of a Stirline type thermoacoustic engine mainly benefits from a relative—
ly high coupling performance of the section of the recuperator at a normal temperature while that of the section at a
high temperature is relatively low due to the poor coupling conditions of the section, thus restricting the further en—
hancement of the performance of the recuperator. Key words: thermo-acoustic engine, recuperator, coupling, a—

coustic power gain rate
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To reveal the physical mechanism controlling the influence of a blade profile probe on the aerodynamic performance
of a transonic compressor, studied in detail was the variation law of the performance characteristics and the inner
flow field of a compressor at its design speed before and after a probe is installed by using a 3-D numerical simula—
tion method and through establishing a calculation model for a 1. 5-stage compressor with a multi-point—real-entity
probe. The research results show that after a probe is locally installed on a stator blade between stages, the flow
rate of the compressor at the lower choke point decreases by 0. 1% , the maximal efficiency drops by 0.4% and the
flow rate at the stall point increases by 0. 15% . A change of the attack angle of the stator blade caused by a change

of the working point of the compressor constitutes an important factor influencing the area of the flow going around



