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= Experimental Study of the Condensation Process in a Stainless Steel
Tube Bank under a Vacuum State] , |/WEI Yujun, SUN Feng-zhong SHI Yue-tao, et al (College of Energy
Source and Power Engineering, Shandong University, Jinan, China, Post Code: 250061 )// Journal of Engineering for Ther-
mal Energy &Power. —2008, 23 (6).—577 ~580

At different vacuities and circulating water Reynolds numbers, a contrast experiment has been performed of the heat ex-
change performance of a surface-dematured stainless steel ube bundle and a common stainless steel one respectively. The
results of the study show that the surface denatured stainless steel tube bundle can accelerate the realization of droplet
condensation, enhancing the cndensation heat exchange coefficient at the steam side by 1 to 2 times and the overall heat
exchange coefficient by over 50%4. As the vacuum range of the test can meet that of condensers in power plants, the stain-
less steel tube bundle thus treated can be used for thermal power plants. Key words: vacuum, droplet condensation, con-

densation heat exchange wefficient, overall heat exchange coefficient, condenser

= A Study of a Non-contact Type Direct Method for Measur-
ing Turbine Rotor Surface Temperatures] ., |/WANG Kun, LIU Chao, HUANG Shu-hong (College of Energy
Source and Power Engineering, Huazhong University of Science and Technology, Wuhan, China, Post Code: 430074)//
Journal of Engineering for Thermal Energy & Power.— 2008, 23(6).—581 ~585

A precise measurement of wtor surface temperatures is of major importance for the safe and economic operation of high-
parameter steam turbines. A good anti-interference performance makes it possible for colorimetric temperature measure-
ments to enjoy a splendid use prospect in high and intermediate temperature measurement applications. In the light of the
foregoing, a measurement method was proposed to directly test the turbine rotor surface temperature by using optical fiber
conduction and colorimetric theory. It has been found that if a PhSe detector working in a wave band awund 3. 8 Pm is
chosen, the temperature measurement system can operate in a range from 300 C to 800 ‘G, capable of effectively elimi-
nating the interference of steam environment on the rotor wall temperatures, resulting in a relatively small temperature
measurement error and meeting the needs for turbine rotor surface-temperature measurements. The influence of high pa-
rameter environment on the measurement system can hopefully be solved by using the technical means of small-diameter
infrared optical fiber conduction. Key words: rotor temperature measurement, colorimetric temperature measurement, PhSe

photoelectric detector, heat release electric detector, Matlab

= Numerical Optimization design of a Transonic Fan Featuring a
Skewed-swept Rotor] , ]/ WANG Xiangfeng, HAN Wan-jin (College of Energy Science and Engineering, Harbin
Institute of Technology, Harbin, China, Post Code: 150001)/ /Journal of Engineering for Thermal Energy & Power. —
2008, 23(6). —586 ~590

To study the influence of skewed-swept blades on the aerodynamic performance of a fan, an optimized design of transonic
fan rotor NASA Rotor 67 was conducted by using a full three-dimensional flow field simulator program based on Reynolds-
averazed Navier-Stokes equation and a genetic algorithm-based numerical optimization program. At first, an experimental
verification was performed of the solver program of the three-dimensional Navier-Stokes equation which has been devel-
oped . The optimization program incorporating an overall optimization-searching ability and combining the genetic algorithm
with a response plane method has been substantially improved. With a maximum total pressure ratio serving as a design
objective, an aewdynamically optimization design was conducted of the NASA Rotor 67 featuring skewed-swept two de-
grees of freedom by using the above-mentioned optimization method. It has been found that the combined use of skewed
and swept blades can effectively impwove the flow conditions in the flow field. With mass flow rate and adiabatic efficiency
strictly meeting relevant constraint conditions, the total pressure ratio can be increased by 1 percentage point. This indi-
cates that the above optimization method is feasible. Key words: tansonic fan rotor, optimization design, genetic algo-

rithm, response plane



