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= A Study of the Surface Static Pressure of Curved
Blades in Annular Compressor Cascades at Near-zero Incidence[ ., ]/ WANG Dong (School of Mechanical &
Power Engineering under the Shanghai Jiaotong University, Shanghai, China, Post Code: 200030), SU Jie-xian,
ZHONG Jing-jun, WANG Zhong-qi (School of Energy Science & Engineering under the Harbin Institute of Technology,
Harbin, China, Post Code: 150001) // Journal of Engineering for Thermal Energy &Power. — 2003, 18(4). —369 ~
371
On an anmular diffusion-cascade experimental wind tunnel detailed measurements of traditional straight, positive leaned,
positively curved and S-type blades of annular axial flow compressor cascades were carried out under an inlet flow field
distortion at near-zero incidence. The impact of different curved blades on the distribution of surface static pressure is an-
alyzed. The results of the analysis indicate that the use of the positive leaned, positive cuved and S-type blades can lead
to an increase in blade root static pressure and a reduction in the accumulation of low-energy fluid at the hub region. This
will result in a considerable improvement of the flow field configuration and a lessening of gas flow separation and block-
age at the hub region, thus enhancing diffusion capability and decreasing the end-wall loss at the hub region. Key
words: curved blade, annular diffusion cascade, blade surface static pressure

= The Impact of Material Hardness Values on the Service
Life Calculation of Steam Turbine Rotors[ , ]/ YANG Ji-min, LU Xu-shang (Power Engineering Depariment,
Changsha Flectric Power Institute, Changsha, China, Post Code: 410077), CHEN Yu-lin (Chentang Themal Power
Generation Co. Lid., Tianjin, China, Post Code: 300221), YUAN Rui (Henan Electric Power Exploration Design In-
stitute, Zhenzhou, China, Post Code: 450007) //Journal of Engineering for Themal Energy &Power. — 2003, 18
(4). —372~374
Through an investigation of the hardness values of high-temperature metallic materials it is found that the reduction in
hardness values may have a relatively great impact on the low-cycle fatigue life and high-temperature creep life of steam
turbine rotors. The consideration of this factor of hardness value variation will ensure a betier evaluation of the service life

of steam turbines. Key words: hardness value, sewice life consumption, low-cycle fatigue, high-temperature creep

600 MW = Load-rejection Test Analysis of a Chinese-made Imported Technology-based
600MW Turbogenerator Set[ ., ]/ LI Sheng-quan (Harbin Power Plant Engineering Co. Ltd., Harbin, China
Post Code: 150040), HUANG Run-ze (Tiaoning Electric Power Science A cademy, Shenyang, China, Post Code:
110006), ZUO Shi-chun, ZHANG Li (Harbin No. 3 Power Plant, Harbin, China, Post Code: 150025) //Journal of
Engineering for Thermal Energy &Power. — 2003, 18(4). —375~377

The load-rejection test of a Chinese-made imported technology-based 600MW power plant is analyzed in conjunction with
the logic contwol function of a digital electro-hydraulic system. The authors expound the major factors that affect both the
speed control of the turbine governing system and the operation safety of the 600MW unit. The dynamic characteristics of
the governing system have been proved to be excellent. Key words: 600MW power plant, load rejection, digital electwo-

hydraulic system

PIV =PIV (Particle Image Velocimetry ) Measurements of Particle Movement in
a Circulating Fluidized Bed [ ., ]/ WANG Qin-hui, ZHAO Xiao-dong, SHI Hui-xian (Fducation Ministry Key
Labaratory on the Clean Utilization of Energy Sources and. Environmental Engineering under the Zhejiang University,
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Hangzhou, China, Post Code: 310027), WANG Can-xing (Mechanics Department, Zhejiang University, Hangzhou,
China, Post Code: 310027) //Journal of Engineering for Themal Energy &Power. — 2003, 18(@). —378 ~381
As akind of momentary all-field measuring technique PIV (particle image velocimetry) measurement and test technology
has been tentatively employed to measure particle movement in a circulating fluidized bed (CFB) in order to gain a better
understanding of the complicated gas-solid two-phase flow characteristics in the CFB. Preliminary tests have been com-
pleted on a 200mm X 200mm (cwoss-section) X 4m (height) cold-state CFB test rig. In addition, with the use of a bi-
nary cross-correlation image processing algorithm obtained was a particlemovement vector diagram on an in-bed section.
The preliminary test results have fairly well eflected some characieristics of the particle movement in the CFB, presaging
the bright prospects of the application of PIV technique for studying gas-solid dual-phase fluid characteristics in the CFB.
Key words: gas-solid dual-phase flow, particle image velocimetry, circulating fluidized bed

= Visualization Research on the Aerodynamic Field of a Co-ax-
ial Swirl-jet Burner [ , ]/ WU Jiang, ZHANG Ming-chuan, TIAN Feng— guo, et al (School of Mechanical &
Power Engineering under the Shanghai Jiaotong University, Shanghai, China, Post Code: 200240) //Journal of Fngi-
neering for Thermal Energy &Power. — 2003, 18(4). —382 ~386
A visualization experimental study has been conducted of the aerodynamic field of a co-axial swirl-jet burner. The bound-
ary of avisual zone, namely, the interface between primary air and secondaty air, was obtained through the use of image
pwocessing. Moreover; with the use of a fractal theory the fractal dimension of the above interface was also studied. It is
found that under different swirling flow intensities of the primary and secondary air and different primary-air feeding rates
the fractal dimension variation assumes a definite distribution pattern. On the basis of the above the stratified flow condi-

tions were determined. Key words: lov NOx burner, aerodynamic field, visualization experiment, fractal dimension

U =A Quasi Three-dimensional Heat Transfer Model for Vertical U-
Tube Geothermal Heat Exchangers [ . ]/ DIAO Nai-ren, ZENG He-yi, FANG Zhao-hong (Ground-source Heat
Pump Research Unit under the Shandong Architectural Engineering Institute, Jinan, China, Post Code: 250014) //Jour-
nal of Engineering for Thermal Energy &Power. — 2003, 18(4). — 387 ~390
In pursuit of a more advanced study of ground-source heat exchangers the temperature distribution of fluid working media
along borehole depth direction was investigated. By analyzing the heat trangfer process in the borehole of a vertical em-
bedded-tube geothermal heat exchanger derived was an analytical expression of the efficiency of the said exchanger.
Thus, it is possible to abandon the irrational assumptions contained in former simplified models and provide a more accu-
rate and rational theoretical basis as well as a calculation method for the design and simulation of geothemal heat ex-

changers. Key words: ground-source heat pump, geothermal heat exchanger, thermal resistance, efficiency

= Numerical Analysis of Heat Transfer at the Tube Inlet Zone of a Heat Re-
covery Boiler] ., ]/ SONG Chang— hua (Power Engineering Department, Chongging College of Electric Power,
Chongqing, China, Post Code: 400053), LI Long—jian (Power Engineering Institute under the Chongging University,
Chongqing, China, Post Code: 400044 ) //Journal of Engineering for Themal Fnewy &Power. — 2003, 18(4). —
391 ~39%4
On the basis of a heat transfer analysis system for a high-temperature heat exchange equipment inlet tube a physical and
mathematical model was set up for investigating the heat transfer at the inlet zone of a heat rewvery hoiler installed at a
Natural Gas Chemical Works. Pertinent numerical analyses are conducted. The results of the analyses indicate that the
use of an innovative dual porcelain tube-based protective stucture can improve the heat transfer performance and also re-

duce the, temperature of tube material at the tube inlet zone of the heat recovery boiler. This is conducive to alleviating the



