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tiveness, and obtained was the flow field distribution around the air-film holes. The hole shapes chosen were cylindrical,
forward flared, slot-shaped forward flared and new type converzing-diverging slotted holes. It has been found that the cool-
ing efficiency of cylindrical holes is reduced significantly with an increase of the air blowing ratio, the cooling efficiency of
dot-shaped forward flared holes is superior to that of ¢ylindrical and forward flared holes and the cooling efficiency of con-
verging-diverging slotted holes at different air blowing ratios is invariably higher than that of the other three kinds of hole
shapes.The converging-diverging slotied holes and slot-shaped forward flared holes can restrain the production of reverse
vortex pairs lo a certain extent and sirengthen the wall-adhesion property of jet flows, thus enhancing the woling effective-
ness to wall surfaces. Key words: turbine blade, wnverging-diverging slot-shaped hole, slot-shaped forward flared hole,
air-film cooling efficiency, turbulent flow model; numerical simulation

= Numerical Simulation of the Kinetic Characteristics of a Labyrinth
Gland Rotor[ . ]/ YAN Xin, LI Jun, FENG Zhen-ping (Tutbomachinery Research Institute, Xi’ an Jiaotong Univer-
sity, Xi’ an, China, Post Code: 710049), JIANG Yu-e (Henan Tailong Science and Technology Development and Applica-
tion Co. Lid. , Zhengzhou, China, Post Code: 450007)// Journal of Engineering for Thermal Energy & Power. — 2009, 24
(5).—566 ~570

By way of seeking numerical solutions to a three-dimensional RANS (Reynolds-Averaged-Navier-Stokes) equation, studied
were the kinetic characteristics of a 16-tooth labyrinth gland rotor and analyzed was the influence of the inlet pre-swirling
on the kinetic characteristic coefficient of the rotor in question at two rotating speeds. In additions in the absence of the in-
let pre-swirling and at two pressure ratios, the variation relationship of the cwss rigidity and direct damping coefficient of
the labyrinth gland system with the rotating speed was calculated and the calculation results were compared with the test
ones and the values calculated by using two volume controlled BF (bulk flow) methods. The research results show that the
numerical method adopted can predict relatively well the kinetic characteristics of the labyrinth gland rotor and the calcu-
lated results are better than those obtained by using dual volume contwlled BF methods. As regards labyrinth glands, the
cross rigidity is approximately in direct proportion with the inlet pre-swirling and increases with an increase of the rotating
speed. The direct damping is not sensitive to both the rotating speed and inlet pre-swirling, but increases rematkably with
an increase of the pressure ratio. An excessively lage inlet pre-swirling and wtating speed can invariably reduce the sta-
bility of the rotor. The labyrinth gland system operating at a bigger rotating speed can enhance its oior stability by apply-
ing a rational inlet pre-swirling. Key words: labyrinth gland, rotor kinetic characteristics, inlet pre-swirling, BF (bulk

flow) method, nmumerical simulation

= Numerical Simulation Study of a Three-dimensional Unsteady
Flow in a Fan Under Distorted Air Admission Conditions] , |/XU Kaifu, QIAO Wei-yang, LUO Hua-ling (Col-
lege of Power and Energy Source, Northwest Polytechnic University, Xi" an, China, Post Code: 710072) // Journal of Engi-
neering for Thermal Energy & Power. — 2009, 24(5). — 571 ~ 576

Analyzed was a three-dimensional compressible model for calculating three-dimensional flow fields and performance of an
axial-flow fan/ compressor; in which a streamline curvature method was adopted to obtain a source tem of a turbine doing
work to air flows by blades. Subsequently, by seeking solutions to a three-dimensional unsteady Euler equation involving
the source term, a simulation was perfomed of an inner three-dimensional flow field and performance of a fan/ compres-
sor. By using the model, the three-dimensional flow field and perforance of a transonic fan rotor were numerically simu-
lated and analyzed, especially, the three-dimensional inner flow fields and aerodynamic performance in the absence and
presence of an abnormal inlet distortion were analyzed and compared. The esearch results show that the three-dimension-
al-theory-based prediction model can effectively analyze the influence of an inlet air distortion on the performance and sta-

bility of an axial-flow fan. Key words: streamline curvature, method, source ferm, semi-actuator, disk, inlet distortion



