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ON MECHANISM OF ENHANCED HEAT TRANSFER OF FLUIDS

WITHIN PIPES BY OSCILLATION
Cao Yuzhang, Zhao Lingde, Zhu Gujun

(Beijing University of Aeronautics and Astronautics)

ABSTRACT Theoretical and experimental studies show that axial oscillation of =~ flu’d
within pipes can lead to enhancing heat transfer of the fluid. The enhancement multiple of 2zl rans-
fer is a function of (Az/R)?, Womersley number (Wom) and Prandtl number (Pr). Under lzrinar
conditions, intensive mixture of fluid lumps is impossible. It can be considered that the heat trans?'r of
the oscillated fluid is completed in form of conduction. In the case of lower Womersley number. the
velocity and displacement profiles of the flu.d are paraboloids. Normal temperature gradient on the dis-
placement profile for the oscillated fluid is greater than that for the static fluid. Also, the effective
conduction area of the oscillated fluid is greater than that of the static fluid. Therefore, the conductive
heat transfer rate of the oscillated fluid is obviously greater than that of the static fluid. The oscillation
is only the means to make a enhanced area of heat transfer and enhanced temperature gradient continu-
ously. According to this mechanism, the relation of (a,/a) — 1 oc (Az/R)? is derived . Also, the
effects of Womersley number, Prandtl number and wall of the pipe on the enhanced heat transfer are
elaborated in this paper.

APPLICATION OF THE BOUNDARY ELEMENT METHOD
TO UNSTEADY HEAT TRANSFER PROBLEMS

Ding Jing (Northwestern Institute of Architectural Engineering)
ABSTRACT The boundary element method is applied to analyzing temperature field tran-
sient distribution on aeroengine turbine blades. It is possible to calculate the thermal stesses and life
‘span of the blade and to check the blade strength according to the temperature field determined by this
method. The temperature distributions on a set of different sections in a turbine blade at several in-

stants have been calculated.

MODELLING FOR EXHAUST POLLUTION PERFORMANCES

OF A SINGLE OR A VAPORISER TUBE COMBUSTOR
Li Huiying, Liu Lin, Tang Ming, Wang Hongiji
(Northwestern Polytechnical University)
ABSTRACT On the basis of experimental study on exhaust emissions in a single tube

combustor and a vaporiser tube combustor, a theoretical analysis and mathematical modelling are made



