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Fig. 1 Schematic drawing of a gas-engine-driven

heat pump system
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Fig. 2 Identification results of the superheating

degree of an evaporator
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Fig. 3 Schematic drawing of the gain dispatchment

pu3= 5 i

control of the superheating degree
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Fig. 4 Superheating degree response when

the rotating speed of the gas engine is changed
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when the rotating speed of the gas engine is changed
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Fig. 6 Superheating degree response when the

rotating speed of the gas engine is changed
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Fig. 7 Fluctuation curves when the rotating speed

of the gas engine is different
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Fig. 8 Curves showing the superheating degree
response when the rotating speed of the

gas engine is 1 300 r/min
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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
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of a gas-engine-driven heat pump system and the tactics for controlling the superheating degree of the evaporator
when the set value of the superheating degree is being changed. The gain dispatchment control tactics were used to
realize a control of the superheating degree of the evaporator. The test results show that when the rotating speed of
the gas engine is being changed, the control of the superheating degree is relatively precise with its fluctuation var—
ying in a range of 0.5 “C. When the set value of the superheating degree is being changed, the maximal overshoot
of the superheating degree is less than 2 °C and the superheating degree response is quick. The system displays very
good dynamic response characteristics with its time for attaining a steady state being not longer than 200 s. Key

words: gas-engine-driven heat pump, superheating degree, electronic expansion valve, gain dispatchment control

R Brayton fF R K14 43 1 = Analysis of the Efficiency Characteristics of the Brayton Reheat Cycle
(1,7 ] WANG Jun-hua, CHEN Lin-gen, SUN Feng—rui ( Postgraduate School, Naval Engineering University ,
Wuhan, China, Post Code: 430033) // Journal of Engineering for Thermal Energy & Power. — 2011, 26(6) . -
660 ~ 664

In a gas turbine cycle, the working medium temperatue varies in a wide range and its specific heat also changes. By
utilizing a numerical analytic method, studied were the efficiency characteristics of the Brayton reheat cycle under
the condition of the specific heat of the working medium being changed. It has been found that there exist an opti—
mum total efficiency of the device and its corresponding optimum pressure ratio. The influence of the temperature
ratio of the cycle and the efficiency of the compressor and turbine on the optimal pressure ratio of the cycle and the
optimal total efficiency of the device was also investigated. On this basis, the influencing extents on the efficiency
of the compressor and turbine were compared and the mistakes existing in the currently available literatures were
pointed out. The foregoing can offer certain guide for optimized design and selection of operating parameters of a gas

turbine. Key words: Brayton reheat cycle, efficiency characteristics, power characteristics, numerical analysis

Ni Z:H1 Co 4B B E MMM 2753 6E J1 1198 = Study of the Sustainable Circulating Capacity of Ni-base
and Co-base Metallic Oxygen-carriers [Ti|,7{ ] CHEN Lei, JIN Jing, DUAN Hui-wei, et al( College of Power
Engineering , Shanghai University of Science and Technology, Shanghai, China, Post Code: 200093) //Journal of En—
gineering for Thermal Energy & Power. —-2011,26(6). -665 ~668

Chemical chain combustion represents a relatively novel carbon dioxide separation technology, among which the
sustainable circulating reaction capacity of the metalic oxygen carriers directly affects the actual application and
popularization of the technology in question. With Ni-base and Co-base metallic oxygen carriers serving as objects
of study, by using a TGA ( thermogravimetric analyzer) , SEM ( scanning electron microscope) and XRD ( X-ay
diffractometer) etc. analytic tools, the sustainable circulating capacities of both metallic oxygen carriers were com—
pared and studied. The research results show that the reaction rate and the sustainable circulating capacities of the

oxygen carriers increase by a large margin after added with an inert carrier and the Ni-base oxygen carrier exhibits



