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The Study for the Effect of Fluid Carryover in Rotary Heat

Exchanger with Four Channels

Chi-Liang Lee
Department of Mechanical Engineering, De-Lin Institute of Technology

Abstract

This study investigates a rotary heat exchanger with four channels as a way of recovering some waste heat from
exhaust air. Considering the effect of fluid carryover on rotary heat exchanger performance with four channels is
necessary. The parameter carryover effect is introduced. It is defined as the increase in rotary heat exchanger
effectiveness resulting from fluid carryover divided by the carryover ratio, which is the ratio of the thermal capacity
rates of fluid carryover and the fluid stream with minimum thermal capacity rate. The mathematical model equations
and assumptions regarding rotary heat exchangers are initially established. The governing differential equations for
simultaneous heat transfer in the rotary heat exchanger are obtained according to these assumptions. The equations are
non-dimensionalized by dimensionless variables and parameters. The computer program developed to solve the
governing differential equations is based on the finite difference method, represented by the Gauss-Seidel iterative
procedures scheme. If the convergence conditions and error criteria are satisfied, then the fluid temperatures and heat

efficiency of a rotary heat exchanger can be solved for.

Keywords : Rotary Heat Exchanger, Four Channels, Parameter Carryover Effect, Carryover Ratio
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