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Abstract

Membrane-based total heat exchanger is a device to recover both sensible heat and moisture
from exhaust air stream from a building. So far, two types of parallel plate and triangular heat
exchangers have been studied as geometry and membrane structure. However, in this paper,
in order to intensify heat and mass transfer and improvement pressure drop, new structures for
the membrane of these heat exchangers have been used. These structures include a curved
membrane with a semicircular profile and a curved membrane with convex surfaces.

This model includes conjugate heat and mass transfer mechanisms for turbulent flow.

This model is validated by membrane- based triangular heat exchanger. The friction factors,
mean Nusselt numbers and mean sherwood numbers are calculated and correlated with
Reynolds numbers. The results are compared with available laboratory data such as triangular
heat exchanger. The curved membrane with a semicircular profile increases the heat and mass
transfer by about 7% and 6%, and the curved membrane with convex surfaces improves the
pressure drop by about 50% compared to the triangular heat exchanger.



