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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

TR A ot 58 R AL B 5 i 19 2 {E B $ = Numerical Simulation Analysis of the Influence of a Blade
Profile Probe on the Performance of a Transonic Compressor [T/, | XIANG Hong-hui, REN Mingin
( Gas Turbine Research Institute, China Aviation Industry Corporation, Jiangyou, China, Post Code: 621703) ,
MA Hong-wei, HE Xiang ( College of Energy Source and Power Engineering, Beijing University of Aeronautics and
Astronautics, Beijing, China, Post Code: 100083) //Journal of Engincering for Thermal Energy & Power. -
2011, 26(6) . —-645 ~650

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
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the probe at both sides of the blade surface and a relatively high correlation degree exists between the probe-going—
around flow influencing extent and the aerodynamic load of the stator blade. A large area probe-around-going flow
will exacerbate the radial migration and separation of the boundary layer at the root on the back of the blade at the
downstreams of the rotor constitutues the root cause of the aerodynamic stall of the compressor at an earlier time.
Key words: blade profile probe, transonic compressor, performance characteristics, three-dimensional flow filed,

numerical simulation

T AR A RS WIS B 2 KT M 45 . = Thermal Parameter Fault Diagnosis and Simulation of a
Gas Turbine Based on a Nondinear Model [Ti],7{ ] YU Meiding, LIU Yong-wen ( College of Mechanical and
Power Engineering, Shanghai Jiaotong University, Shanghai, China, Post Code: 200240) // Journal of Engineering
for Thermal Energy & Power. — 2011,26(6). -651 ~654

Occurrence of various faults to the aerodynamic components of a gas turbine may invariably lead to a change of its
performance parameters and such a change is a complex and non-inear one. On the basis of the establishment of a
standard model for gas turbines and through a contrast analysis of the simulation data obtained by using the model in
question and the operating data of the unit when a fault is happening, the faulty component could be preliminarily
located and a method for correcting the characteristic and performance paramerters of the component could be fur—
ther presented. Through various modules, a nondinear expression of the fault of the unit was realized. On the
EZSYS5 simualtion platform, a model for faults of a gas turbine system was established. The amount of a change in
a perforamnce parameter of the component can be quantitatively expressed by using the model under discussion
through a non-inear model for gas turbine units, thus accurately realizing a location and simulation of the fault.
With a gas turbine in a combined cycle unit serving as an example, the method under discussion was verified, reali-
zing the reappearance of the operation conditions of the fault and laying a definite foundation for study of the per—
formance characteristics, fault diagnosis and analysis of a unit. Key words: gas turbine, standard model, fault

correction factor, fault model

PR ALENGE PR 1 ¥4 57 7 5= 9 19 25 8 B 246 = Gain Dispatchment Control of a Gas-engine-driven Heat
Pump by Changing the Flow Rate of Its Refrigeration Agent [1/],7{ ] WANG Ming-tao, YANG Zhao ( College
of Mechanical Engineering, Tianjin University, Tianjin, China, Post Code: 300072) //Journal of Engineering for
Thermal Energy & Power. — 2011, 26(6). -655 ~659

The systematic capacity of a gas-engine-driven heat pump can be regulated by changing the rotating speed of the gas
engine. However, the regulation of the systematic capacity and the change of the rotating speed of the compressor
are necessarily matched with the electronic expansion valve taking an action to regulate the flow rate of the refrigera—
tion agent. By adopting an experimental method, the authors established a model of the superheating degree of an

evaporator and through a theoretical analysis and experiment testing, studied the variable rotating speed regulation



