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THEORETICAL SOLUTION ON HEAT TRANSFER IN
OSCILLATORY PIPE FLOW

Zhao Lingde, Zhu Gujun, Cao Yuzhang, Li Bo

(402 Teacking Group, Beijing University of Acronautics and Asiromawsics, Beijing 100083, China)

\

Abstract Starting from the equations of motion of the oscillatory pipe flow, together
with the energy equations of the fluid and of the pipe wall, by solving the set of ordinary diffe-
rential equations using variable transformation and taking pipe wall effect into account, a ge-
neral analytical solution of the axial heat transfer of oscillatory flow is obtained. Based uposn
this analytical solution, formulae for heat transfer in various special cases can be derived, some
of which reduce 1o known analytical results. The theoretical curves have been drawn and in
general they agree with existing experimental data well.

Key words oscillatory pipe flow, enhanced heat transfer, unsteady flow, incompressible
laminar flow, Stokes’ boundary layer
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