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CONTROL OF BLADE TIP CLEARANCE

WITH SHAPE MEMORY ALLOYS

Zhang Xueren, Nie Jingxu, Zhang Chiming
(4th Dept. Beij ing University of Aeronautics and Astronautics. Beijing 100083)
ABSTRACT An adaptive sealing ring is developed to control the blade tip clear—
ance of compressors with the help of shape memory alloys. Such a ring can change the blade
tip clearance in adaption to the working conditions of engine.  Its control mechanism is
described. The structural design of the adaptive sealing ring is completed. T he deformation
of the adaptive ring is calculated and analyzed according to the constitutive relation of shape

memory alloys.

Key Words Shape memory alloys Tip clearance Sealing rings

NUCLEATE BOILING OF BINARY MIXTURE

AT HIGH HEAT FLUX UNDER MICROGRAVITY

Chai Lihe and Peng Xiaofeng
(Thermal Engineering Department , Tsinghua University, ‘Beijing 100084)

ABSTRACT An analytical model for'nueleate pool boiling heat transfer of bina—
ry mixtures in high— flux regime is formulated according to Helmholtz instability theory of
vapor— liquid interface. The nucleate pool-boiling for binary, mixtures-at high heat flux under
microgravity is also characterized by-the existence-of a liquidlayer known as macrolayer be-
tween the heater surface and the vapor mass-The dual-bubble layer structure can maintain up
to CHF condition‘dueto less buoyancy. T he-expressions for fraction of bubble contact area on
the heater surface and iitial macrolayer thickness are derived in term of the thermophysical
properties or/and the heat flux. A €HF model based on hydrodynamics is provided. The pre-
dicted results are compared with experimental data and theoretical analysis. Some important
conclusions are drawn-as follows: The fraction of bubble contact area on the heater surface is
independent of the input heat flux, but much greater than that at terrestrial conditions; Initial
macrolayer thickness is much greater than that at terrestrial conditions due to less velocities
of vapor phase and liquid phase; The CHF values for binary mixtures under microgravity are
about 60 80% of those at terrestrial conditions, but are much greater than those of single

components under microgravity-

Key Words Heat transfer Boiling Bubble dynamics of boiling

CALCULATION OF HEAT CONVECTION
IN COMPLEX 3D GEOMETRIES

Zhu Songlin (Huazhong University of Science and Technology )
Zhu Fangyuan (7th Dept. Northwestern Polytechnic University, Xi‘an 710072)
ABSTRACT A simulation method is presented for heat convection in 3D com-
plex geometries. For a non— orthogonal coordinate formulation of the governing equations

with cartesian velocity components, pressure and temperature, a finite volume method is uti-
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lized for discretization, SIMPLER algorithm is applied to pressure— velocity coupling, and the
cell- face velocity interpolation method is employed for overcoming the pressure oscillations
associated with the nonstaggered grid system. A visualization computing software is deve—

loped and applied to prediction of the heat convection in the cooling passage of low heat rejec—

tion engine.

Key Words Curvilinear coordinates Convective heat transfer Numerical simulation

DROPWISE CONDENSATION AS A TYPICAL

FRACTAL GROWTH PROCESS
Yang Chunxin, Wang Ligang, Yuan Xiugan, Ma Chongfang
(5th Dept. Bejjing University of Aeronautics and Astronautics, Beijing 100083
ABSTRACT The dropwise condensation is a typical fractal growth process,
according to the experimental data and conclusions published in last 30 years. T he drop size
distribution in dropwise condensation is deduced, based on the random fractal model. The
fractal dimension index in the size distribution is determined_with renermalization method.

The analytical results are in good agreement with experinrental data.

Key Words Dropwise condensation Drop/ Characteristic\dimensions

Random distribution

A STUDY ON AVERAGED HEAT TRANSFER
CHARACTERISTICS OF A ROTATING CAVITY

WITH PRESWIRLING INFLOW

Ding Shuiting, Tao zhi, Xu Guogiang, Yuan Yixiang, Qiu Xuguang

(4th Dept.. Beijing University of Aeronautics and Astronautics, Beijing 100083)
ABSTRACT A turbine cooling configuration of an aeroengine was simplified to a
rotating cavity with a tangential preswirling fringe guide vane and a radial outlet. The influ-
ences of rotating Reynold number, cooling air Reynold number and Grashoff number on the
averaged heat transfer characteristics were experimentally investigated. T he experiment indi-
cated that the flow pattern in the rotating cavity is mainly controlled by Rossby number. T he
averaged heat transfer coefficient on the main disk increases with the increase of cooling air
Reynold number and Grashoff number, the increase of rotating Reynold number decreases the
heat transfer coefficient at some regions of the Rossby number and causes it to increase at
others. Two experimental correlations for different regions of Rossby number, are established

for the averaged heat transfer coefficient on the main surface.

Key Words Swirling Discs Heat transfer



