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the requirements for overall performance type tests stipulated in GB/12246-2006. The research findings have filled
the technical gap in domestic that only the testing requirements are presented but no real testing conditions are cur—

rently available in China. Key words: pressure reducing and stabilizing dynamic testing type test error

N, = Influence of N, Dilution on a Synthetic Gas Diffusion Flame Flow
Field GUO Pei—qing ZANG Shu-sheng GE Bing ( Education Ministry Key Laboratory on Power and Me—
chanical Engineering Shanghai Jiaotong University Shanghai China Post Code: 200240) // Journal of Engineer—
ing for Thermal Energy & Power. - 2011 26(2). -224 ~228

A PIV ( Particle Image Velocimetry) measurement was performed of a combustion flame hot state cyclone flow field of
a medium heating value synthetic gas diluted with nitrogen. Moreover the law governing the influence of different ni—
trogen dilution amounts on the combustion flow field was analyzed. The test results show that the presence of nitrogen
can mainly change the size of the jet flow zone and the width of the flame is basically not affected. The maximum re—
turn flow speed will increase with an increase of the nitrogen dilution amount while the fluctuation in the return flow
zone however will decrease accordingly. In the meantime to increase the nitrogen dilution amount may reduce the
kinetic energy of the turbulence in the return flow zone thereby resulting in a drop in the flame temperature. Key

words: diffusion combustion synthetic gas PIV ( Particle Image Velocimetry) nitrogen dilution

SO, NO = Study of the Evaluation of SO, and NO Concentration
by Employing the Absorption Spectrum Technology WANG Hua-shan WU Shao-hua QIN Yu-kun
( College of Energy Science and Engineering Harbin Institute of Technology Harbin China Post Code:
150001) // Journal of Engineering for Thermal Energy & Power. — 2011 26(2). -229 ~232

Based on the absorption characteristics of SO, and NO in the ultraviolet zone a new method was presented for sim—
ultaneously measuring the concentrations of two gases. During the test a concentration measurement was completed
in the presence of sole SO, and both SO, and NO, simultaneously. By processing both transmission spectrums the
SO, concentration was obtained and a formula for measuring the concentration of SO, gas was established. On this
basis the influence of the presence of SO, on NO concentration was also acquired. In addition the influence of the
presence of NO, on the measurement of SO, concentration was also analyzed and obtained. Finally the on-site SO,
on NO emissions from a utility boiler were monitored the result of which objectively reflected the variation law of
gas emission concentrations. Compared with some traditional commercial detection devices the system under dis—
cussion enjoys a relatively big edge in response time and performance etc. further satisfying the requirements for
monitoring exhaust gas emissions from current power plants. Key words: absorption spectrum SO, NO concen—

tration measurement

HTR40GT = Study on Design of the Magnetic Bearings for Sup—
porting a HTRHO0GT Helium Turbine MA Yun—xiang ZHANG Zhi+ian ( College of Nuclear Science
and Technology Harbin Engineering University Harbin China Post Code: 150001) YU Xiaodi YU Su-yuan
( Nuclear Energy and New Energy Source Research Institute Tsinghua University Beijing China Post Code:
100084) // Journal of Engineering for Thermal Energy & Power. — 2011 26(2). -233 ~237

The design principle and technical features of the magnetic bearings for use in a 10 MW high temperature reactor—
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based helium turbine ( HTRHOGT) power generation project were described and the detailed structure design and
key design parameters of the magnetic bearings given. A structure with an integral vertical arrangement was adopt-
ed for the rotor of the helium turbine. The above-mentioned rotor was supported by two radial magnetic bearings a—
long with an axial magnetic bearing. The design load carrying capacity of the axial magnetic bearing was 9. 800 kN
with a clearance of 0.7 mm. The design load carrying capacity of the radial magnetic bearings reached 1.960 kN
with a clearance between the stator and rotor being 0. 6 mm. Furthermore the load carrying characteristics of the
magnetic bearings and the kinetic characteristics of the helium turbine rotor were studied. The results calculated by
using the rotor kinetics show that before arriving at the rated speed of 250 Hz the turbine and compressor rotor
must pass through the first and second order bending critical speed. Key words: magnetic bearing helium tur—
bine  HTRHOGT load carrying capacity

= Study on Enhancement of the Stability of a Multiple Wind
Turbine Power Generation and Grid Connection System KUANG Hong-hai WU Zheng—qiu ( College
of Electrical and Information Engineering Hunan University Changsha China Post Code: 410082) HE Xiao—
ning WANG Bing ( College of Electrical and Information Engineering Hunan University of Technology Zhuzhou
China Post Code: 412008) // Journal of Engineering for Thermal Energy & Power. —2011 26(2). -238 ~243

Wind power can not produce electric energy constantly and stably as influenced by natural elements. When a large
amount of wind power is connected to a grid it will certainly bring about an adverse effect on the stability of the e—
lectric power system. To guarantee a stable operation of electric power systems presented was a solution using a su—
per capacitor energy storage system ( SCESS) based on a fuzzy logic control coupled with a dual feed induction gen—
erator ( DFIG) . In this connection the software Matlab/Smiulink was used to perform a simulation analysis of the
multiple wind turbine power generation and grid connection system. The simulation results show that the SCESS and
DFIG scheme presented by the authors can improve the transient stability of the above-mentioned system. When an
accident occurs to the system it can continue its stable operation. Key words: super capacitor energy storage

system converter lransient stability dual feed induction generator

= Study of Enhancement of the Efficiency of a Booster Pump
Destined for Reverse Osmosis Sea Water Desalination HU Jing—ning LIU San-hua JIANG Wei et al
( Research Center for Fluid Mechanical Engineering Technology Jiangsu University Zhenjiang China Post
Code: 212013) // Journal of Engineering for Thermal Energy & Power. — 2011 26(2). -244 ~247
With a view to solving the problems relating to the efficiency of booster pumps for reverse osmosis sea water desali—
nation designed were three hydraulic model versions on the basis of the currently available models. By employing
software Fluent and multiple reference coordinates and based on the Renault time-averaged N — S equation and
standard k& — & turbulent flow model a numerical simulation and performance prediction were preformed of the in—
ner flow fields in the three hydraulic models. On the basis of the prediction results a model pump was manufac—
tured by choosing a model scheme meeting the performance requirements and having the highest efficiency. Further—
more an experimental study was conducted. The performance prediction and model test results show that the pre—
diction values are in relatively good agreement with the test ones on a comprehensive basis among which the pre—
dicted head is relatively close to the test one under the design operating conditions but a certain error still exists un—
der the off-design operating conditions. The real efficiency of the pump manufactured by using the hydraulic model
and optimized through a theoretical calculation reaches 81.3% meeting the requirement for the efficiency of a sea

water desalination pump. Key words: sea water desalination booster pump efficiency performance prediction error



