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= A Closed Cycle Helium Gas Turbine Plant Used for a
High-temperature Gas Cooled Reactor-based Electric Power Generation Unit [ , | /WANG Hui (Harbin No.
703 Research Institute, Harbin, China, Post Code: 150036), WANG Chong (Heilongjiang University, Harbin, China,
Post Code: 150080) /foumnal of Engineering for Thermal Energy &Power. — 2005, 20(4). —337 ~341

A brief account is given of the helium gas turbine plant installed in a HIGR-GT electric power generation unit. After a
description of its ¢ycle, working medium and key factors having an impact on its cycle efficiency analyzed are the current
and near-tem parameters of the HTGR-GT power generation unit-based Brayton cycle system. Regarding the helium gas
turbine plant the design and construction features of its major components are discussed. They include the turbine, air
compressor; heat exchangers, rotors, bearings and hot helium gas piping, etc. Materials used for the helium gas tuibine
are also briefly described. In conclusion, two key technical issues demanding close attention during the development of
HTGR-GT power generation equipment are pointed out. They are: 1. the development of safe and reliable magnetic bear-
ings to be used for a large-sized unit, 2. the elimination of radioactive pollution to ensure a safe operation and the realiza-

tion of effective maintenance. Key words: power generation unit, helium gas turbine, heat exchanger, material, design

PSR = Thermal Strength Analysis of the Corrugated Plates of Primary Surface Recuper-
ators (PSR)[ , | /11U Zhen-yu, CHEN Hui-er (Mechanical & Power FEngineering Institute under the Shanghai
Jiaotong University, Shanghai, China, Post Code: 200030) [ lournal of Engineering for Thermal Energy &Power. —
2005, 204). —342 ~345

Proposed is the strength design technology for an innovative compact recuperator, the so-called primaty surface recupera-
tor (PSR). In conjunction with the development of a PSR for an intercooled recuperator-based marine gas turbine with a
3.7 MW gas turbine serving as a background unit a physico-mathematical model is set up for analyzing the thermal
strength of PSR plates on the basis of thermo-elastic mechanics and heat transfer theory. A contrast calculation was con-
ducted for the thermal stresses being subjected to by three kinds of commonly seen corrugated heat-transfer plates. They
feature elliptical, sine wave and parabola cuwves. An analysis is performed of the impact of plate thickness, pressure dif-
ference at two sides, plate temperature and shape on the thermal strength of the plates. The minimum design thickness of
the plate based on von Mise equipotent stress limiting value is presented along with a study of the elastic deformation situ-
ation under the typical operating condition of the corrugated plates. The work conducted by the authors is of major refer-
ence value for the construction design of PSR. Key words: primary surface ecuperator, corrugated plate, themnal stress

PG6581B = Performance Analysis of a PG6581B Gas Turbine-
based Coal fired Combined Cycle System [ , | /WANG Li-wei, XU Xiang-dong (Key Laboratory of Electrical
Power System & Power Generation Equipment Control and Simulation of the Thermal Energy Engineering Department un-
der Tsinghua Universitys Beijing, China Post Code: 100084) /fJoumal of Engineering for Thermal Enemwy &Paver. —
2005, 20(4). —346 ~349

The construction and features of a PG6581B gas turbine-based coke-carrying thermal partial-gasification coal-fired com-
bined ¢ycle system are described along with a calculation and analysis of the performance of the PG6581B gas tuibine
when firing coal gas of medium and low calorific value. The results of the calculation indicate that the output power and
efficiency of the PG6581B will somewhat be reduced when firing the above-mentioned coal gas, but the reduction is with-
in an acceptable range. A further analysis has revealed that by lowering the content of non-combustible constituents in
coal gas, such as CO, and N, and by increasing the H, content in the combustibles it is possible to enhance gas tuibine
petformance. A preliminary calculation of the combined cycle system shows that the thermal efficiency of the PG6581B
gas turbine-based coke-carrying themal partial-gasification coal-fired combined cycle system can exceed 42% . Key
words: coal-fired combined cycle, coke-carrying thermal partial gasification, PG6581B, performance analysis

= Experimental Study of a Humidifying Process in a Counter-flow
Spray Saturator|, . , | | WANG, Yu-zhane, TI Yixine, WENG, Shi-lie, et al (Education Ministiy Key Laboratory for



