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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
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Power Machinery & Engineering under the Shanghai Jiaotong University, Shanghai, China, Post Code: 200030) Iour-
nal of Engineering for Thermal Energy &Power. —2005, 204). —350 ~355

An experimental study was conducted of the humidifying process of air in a counter-flow spray saturator. During the study
measurements were taken not only of the relative humidity and temperature of the humid air and water temperature at the
saturator inlet and outlet, but also of the humid-air relative humidity and the temperature of gas and liquid phase of the
sections at several levels of height within the saturator. On the basis of experimentally measured humid air relative humid-
ity and temperature calculated was the humidity content of the humid air within the saturator and the added humidity of
humid air between the levels of height being measured. From the experimental results it can be seen that with an increase
in water-gas mass ratio, there will be a corresponding increase in humid air temperature and temperature rise at the outlet
of the saturator. The humidity content of the humid air and the evaporation rate of water and outlet temperature will in-
crease with an increase in inlet water temperature and water-gas mass ratio. Under all experimental conditions the humid
air at the saturator outlet approaches or has attained saturation. With an increase in air speed there will be an increase in
escaped quantity of water droplets. Viewed as a whole, within the saturator humidified inlet air predominates at the lower
portion with the upper portion being occupied by humidified and heated air. Key words: saturator, humidifying process,
relative humidity, gas-liquid two phase flow

= Numerical Simulation Calculation of the Hlow Rate and
Lifting Force Characteristics of a Marine Steam Turbine Shortseat Valvel , | /11U Zi-gen (Haibin No. 703 Re-
search Institute, Harbin, China, Post Code: 130036), LI Yan, MEI Xue-yan, et al (Harbin Steam Turbine Woiks, Har-
bin, China, Post Code: 150046) /fournal of Engineering for Themal Energy &Power. —2005 20(4). —356 ~360

Owing to the restriction of inner space in a marine steam turbine and its multi-regime operation requirements short-seat
valves are employed in some marine steam turbines. Due to a considerable reduction of diffusion section length a relative-
ly great change will take place in the aerodynamic performance and strength kibration characteristics of the short-seat
valve. This, in turn, can affect to a fairly great extent the general performance of the steam turbine. Based on the experi-
mental study of a short-seat valve the authors have performed a numerical calculation and analysis. Through aerodynamic
tests a goup of curves was obtained for the flow rate and lifting force coefficients of a marine steam turbine short-seat
valve. On the basis of a compressible N-S equation and by using a S-A twrhulent flow model, a finite integral method and
the non-structural network of a fourfaced body a numerical simulation calculation was carried out for the above-mentioned
valve. The numerical calculation of the valve has revealed that the calculated results at various welative degrees of valve
opening and various pressure ratios agree quite well with the test results. In addition, a calculation method generally ap-
plicable for various kinds of short-seat valves was obtained, hus providing an important basis for the design and perfor-
mance analysis of marine regulating valves and bypass valves. Key words: short-seat valve, S-A turbulent flow model
flow rate factor, lifting force factor

\ = Experimental Investigation of the Combustion Process Detection in
a W-shaped Furnace] . | /FANG Qing-yan, YAO Bin, JIANG Rui-bao, et al (National Key Laboratory for Coal
Combustion under the Huazhong University of Science & Techmology, Wuhan, China, Post Code: 430074) [ fournal of
Engineering for Thermal Energy &Power. —2005, 20(4). —361 ~364

A whole set of equipment was designed for conducting temperature measurements, flue gas analysis, and particulate sam-
pling research, etc in a large-sized coal-fired boiler. It comprises water-cooled gun suction thermocouples, fly-ash constant
speed sampling device and flue gas multi-function measurement analyzer. With the help of the above devices comprehensive
measurements and tests were conducted on a 300 MW W-shaped boiler, including temperature measurements, etc along with
the measurement of the carbon content and particulate diameter distribution of the sampled particulates. The results of the
measurements and tests indicate that in-furnace temperature and pulverized wal fineness are major factors having a great im-
pact on the burn-out rate of the pulverized coal. When the boiler load exceeds 260 MW, the pulvenzed coal fineness will
bewme a predominant factor. Because of the insufficient reserve margin of the coal pulverizer capacity, in case of low coal

quality,, the pulverized wal fineness will drastically deteriorate under; a higher boiler, load, _resulting in an increase in me-



