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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,
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the aerodynamic optimized design thought was fused into the multi-stages of the compressor aerodynamic design to achieve
the aim of compressor peformance optimization through an aerodynamic design. The above aim has been accomplished by
using a commercial software and a compressor aerodynamic optimized design platfom. By the use of a commercial general -
purpose optimization platform, the authors have conducted an optimized design of one-dimensional and S2 reverse problem
of axial flow compressors, and employed the full three-dimensional optimized design platform provided by NUMECA to
conduct a full 3D (three dimensional ) aerodynamic optimized design of the compressors. The calculation results show that
the layered aerodynamic optimized design is an effective means for enhancing the aerodynamic performance of a compres-
sor.An advanced optimization algorithm can invariably secure the perfomance optimization of compressors at various
stages of aewdynamic design to a greater extent as compared with the traditional design method . Key words: compressor,
design system, optimized design, CFD (computational fluid dynamics), layered optimization

= A Study of the Stability Enhancement Achieved by the Casing
Treatment of an Oblique-flow Impeller Equipped with a Rear-mounted Volute Housingl , |/CHU Wu-li, GAO
Peng: WU Yan-hui, et al (College of Power and Energy Source, Northwest China Polytechnic University, Xi’ an, China,
Post Code: 710072 )// Journal of Engineering for Thermal Energy &Power. — 2009, 24(6).— 725 ~729

Experimentally studied and analyzed thwugh a mumerical simulation was the casing treatment of a small-sized high-speed
oblique-flow impeller. The test results show that the casing treatment structure being designed can effectively enlarge the
operating range of the oblique-flow impeller. By using a parallel calculation technology, numerically simulated was the flow
field of the whole machine, including the casing treatment structure and volute housing of the impeller, revealing the
mechanism governing the stability enhancement achieved by the casing treatment. The low-energy fluid in the area of the
blade tip was sucked into the treatment slot by the casing treatment structure, flowed out of the circumferential slot in the
area at the suction surface side inside the blade passage and jetted into the rotor passage, thus eliminating the blockage
caused by the low-energy air mass in the area, improving the air flow status at the blade tip of the rotor and delaying stall
occurrence. Key words: oblique-flow impeller; volute housing, casing treatment, stall, rear-mounted volute, circumferen-

tially slotted casing

= Frequency Characteristics of a Generalized Irre-
versible Carnot Heat Engine Under a Linear Phenomenological Heat Transfer Law] , |/LIU Xiao-wei, CHEN
Lin-gen, SUN Feng-rui (Posigraduate School, Naval Engineering University, Wuhan, China, Post Code: 430033) / /Journal
of Engineering for Themal Fnegy & Power.— 2009, 24(6).— 730 ~ 736

With a generalized irreversible Carnot heat engine serving as an object of study and the heat transfer between the woiking
medium and the heat source being considered as observing the linear phenomenological heat transfer law, studied was the
relationship of the heat engine performance and its cycle frequency . Obtained was the relationship among the output pow-
er, efficiency, available temperature difference as well as the ratio of heat absorption and release time under the condition
different from an internally reversible Camot heat engine. Through a numerical calailation, an analysis was conducted of
the characteristics influencing the heat leak age and internally irreversible properties. It has been found that at any ratio of
the cyclic heat absorption and release time, there exists an optimum cyclic frequency for the engine that can maximize its
output power. When there is a heat leak age, at any ratio of the cyclic heat absorption and release time, there exists an op-
timum cyclic frequency, resulting in a maximal cyclic efficiency. Key words: finite time themodynamics, irreversible heat

engine, cyclic frequency, linear phenomenological heat transfer law, frequency characteristics

= Experimental Study of the Influence of Flow Patterns on
Radial Gas Mixing in a Circulating Fluidized Bed] ., ]/YANG Jianhua, QU Wei-dong, QIN Guang-yao (Depart-
ment of Power Engineering, Zhengzhou College of Electric Power, Zhengzhou, China, Post Code: 450004)// Journal of Fn-



