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the wld and hot fluid as well as solid walls. Studied was the response time of PSR during the period of the fluid flow rate
undergoing a step change. Under the wndition that the inlet parameters and heat quantity exchanged beween the cold and
hot air are identical and the flow rates at the cold and hot side have increased to three times of the original ones respec-
tively, the response time of the PSR is only 1/8 of a shell-and-tube heat exchanger and 1/3 of a plate-fin type one. The
numerical analytic results fully correspond to the test ones.As the time constant of the solid walls in the PSR is far less
than that in a plate-fin type or a shell-and-tube recuperator, the response characteristics of the advanced recuperator with
such a light weight structure are conspicuwously superior to those of a conventional recuperator. Key words: gas turbine,

primary surface recuperator, dynamic characteristics, numerical simulation

= Analysis of the Mechanism Governing the Migra-
tion of Boundary Layers in a Highly-loaded Turbine Cascade Controlled By Using Bowed Blades| , ]/TAN
Chun-qing, ZHANG Hua-liang (Engineering Themophysics Research Institute, Chinese Academy of Sciences, Beijing,
China, Post Code: 100190), HAN Wan-jin, WANG Zhong-qi (College of Energy Science and Power Engineering, Harbin
Institute of Technology, Harbin, China, Post Code: 150001 )/ /Journal of Engineering for Thermal Erergy & Power. —
2009, 24(6). —700 ~704

Numerically simulated was the inner flow field in a highly-loaded plane tuibine cascade with a tuming angle of 128.5 de-
grees. In combination with the previous test results and by wutilizing topological theory, the influence of bowed blades on the
evolution of boundary layers and movement of vortices in the above-mentioned cascade was analyzed in detail. It has been
found that the concentrated vortex system predominated by the passage vortices was drastically mixed and diluted in the
middle portion of the highly-loaded turbine cascade and its energy loss coefficient (0.56) is cnspicuously higher than
that at both ends (0.07). This constitutes the underlying cause that negatively-bowed blades can improve the overall aero-
dynamic performance of a cascade. After a further discussion of boundary layer migration theory, it is noted that when the
bowed blades are used in highly-loaded turbine cascades to reduce the secondary flow losses, the migration of free vortex
layers should be investigated with focused attention. Key words: bowed blade, high load, flow separation, boundary layer
migration, secondary flow, topology

= Thermodynamic Analysis of the Last-stage Exhaust Steam Wet-
ness of a Single-cylinder Low-parameter Steam Turbine[ , |/TIAN Rui-feng (College of Nuclear Science and
Technology, Harbin Engineering University, Harbin, China, Post Code: 150001 )// Journal of Engineering for Themal Fn-
ey &Power. —2009, 24(6). —705 ~709

By adopting VB language and using a dynamic-link data base, designed was a thermodynamic calculation program for low-
parameter single-cylinder stean turbines. By employing this program, the change of the last-stage wetness of the turbine u-
nit for the following three versions of wetness removal was studied at various design parameters: namely, (1) without any
steam extraction, (2) by extracting steam between stages and (3) by adopling a wetness removal stage. It has been found
that the inlet steam pressure and temperature as well as the exhaust steam pressure can affect the last-stage wetness in dif-
ferent ways, and the inlet stean temperature exercises a maximal influence on the last-stage outlet wemess with consecu-
tively less influence being exerted by the inlet steam pressure and the exhaust steam pressure.Under the given parameter
condition of the present study, it is difficult for a full-load operation to meet the ®equirement for the last-stage outlet wet-
ness, making it necessaty to take effective inner wetness removal measures. The research results also indicate that the wet-
ness removal by extracting steam at different locations, and by using a wetness removal stage exercises a relatively big in-
fluence over the last-stage wetness of the unit. At the same design parameters, the wemess emoval by extracting steam af-
ter the fourth stage of the unit can maximally affect the last-stage wetness of the unit. At an identical wetness removal effi-
ciency, when the location of the wetness removal stage shifts one stage backwards each time, it will lower the last-stage
wetness by about 1% .With the location of the wemess removal stage moving backward, the influence of the wetess re-
moval efficiency on the last-stage wetness will increase. Key words: single-cylinder steam tuibine, themodynamic design,
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welness removal stage, wetness removal efficiency

= 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,



