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= Analysis of the Air Motion Flow Field in the Air Duct of an
Air-cooled Steam Turbine Generator Rotor] ., | /WU De-yi (School of Civil Construction Engineering, Anhui Col-
lege of Building Industry, Hefei, Chinas Post Code: 230022)// Jounal of Engineering for Thermal Energy & Power. —
2009, 24(6). —710~713

In the light of the features of rotors running at a high speed, analyzed was the air moving status in the air duct of the rotors
with a numerical calculation model being established . The analytic esults show that the air motion in the rotor air duct is
the result of a joint action of the fan and rotor high speed rotation. With the ventilation structure of a suction type air-
cooled turbogenerator serving as an example, a rotor rotating at a speed of 3 000 r/min can increase the air admission
quantity of the air duct from 0. 14 kg/s to 0.21 kg/s, and the influence of the rotor rotation on the air motion in the air
duct must be taken into account. The inviscid version should be chosen for a viscid model. A comparison of model test re-
sults of the rotor air duct outlet air speed with the numerical simulation ones under same conditions indicates that the mu-
merical simulation ones are in agreement with relevant engineering practice. A rational calculation model for the air motion
flow field in the air duct of the rotors shall be as follows: the suction type fan and the inlet of the air duct of the wtor are
used as the inlet and outlet boundaty conditions, the rotor rotation is considered in the fluid boundary condition, the rela-
tive coarseness coeflicient and cnstants in the wall boundary conditions which reflect the surface coarseness of the tube
walls shall be K. = 500 ~ 1000 and C,=1. 0 espectively. An inviscid model would be chosen for the viscous model. The
calculation model in question can be used to analyze the air motion flow field in the rotor air duct of the air-woled turbo-

generator. Key words: rotor turning, viscous model, air motion flow field in the air duct of a rotor

= Analysis of the Influence of the Aspect Ratio of a
Transonic Compressor on the Aerodynamic Performance of Bowed and Swept Blades] , |/ZHANG Yong-jun,
WANG Hui-she (Engineering Thermophysics Research Institute, Chinese Academy of Sciences, Beijing, China, Post
Code: 100190 ), FENG Guo-tai (College of Fnergy Science and Power Engineering, Harbin Institute of Technology,
Harbin, China, Post Code: 150001)/ /Journal of Engineering for Thermal Energy & Power. — 2009, 24 (6).—714 ~718

A comparison of the numerical calculation results of a transonic stationary cascade with the test ones shows that they are
in relatively good agreement.To determine an appropriate aspect ratio for bowed and swept blades in a transonic compres-
sors numerically analyzed were the flow fields of the bowed and swept blades with 0 ~30 degrees having an aspect ratio of
1.25, 1.50 and 2.00 respectively at an attack angle of O degree. It has been found that when the bowed and swept angle
is set at 10 degrees, the bowed and swept blades with a small aspect ratio have a comparatively conspicuous influence on
the blade performance. When the above-mentioned angle is 20 degrees, the blades with a big aspect ratio exercise a rela-
tively obvious influence on the blade perfomance.The boved and swept blades can make the shock waves at the leading
edge being converted to oblique shock waves and weaken the intensity of the passage shock waves, thus reducing the shock
wave losses of the cascade. It can be proven that the magnitude of the aspect ratio under the transonic conditions repre-
sents an important reference factor on how to use the bowed and swept blades. Key words: diffusion cascade, bowed and

swept blade, turning angle, transonic compressor

=A Study of an Aerodynamic Design System for the Layered Optimization
of a Compressor] . ]/JIANG Bin, WU Xiao-peng, WANG Song-tao, et al (College of Enewgy Science and Power Fn-

gineering, Harbin Institute of Technology, Haibin, China, Post Code: 150001 )// Journal of Engineering for Thermal Energy
&Power. — 2009, 24(6). —719 ~724

On the basis of a design idea involving layered aerodynamic optimization of compressors, in combination with an optimiza-

tion algorithm and CFD (computational fluid dynamics) techniques as well as a compressor aerodynamic design program,



