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Investigating the Matrix Geometry Shape Effects on the performance of
the Rotary Heat Exchanger in the Dorah Power Plant

Abstract

The present study is a theoretical investigation for the effects of several types of
metal matrix for the rotary heat exchanger. Numerical analysis is used to analyze the
parameters of the original matrix and compare them with those of the new three matrix:
A metal matrix with a wave of (Corrugated Flat), a wave of ( Notched Flat ) , and tube
matrix .

The studied parameters included: temperature distribution of the combustion air
, exhaust gases; heat transfer, pressure drop, heat elements, and surface area. It was seen
that rate temperature of the burned air for the original matrix was 157.1 °C which is
lower than that of TM and CF matrix by 14 % and 7.9 % respectively; and higher than
that of the NF matrix by 1.6%.

The temperatures of the exhaust gases increase during the cooling period with
the increase of length of the heat exchanger. The mean temperature of exhaust gases for
the original matrix was 296.6 °C which is higher than that of the TM and CF matrix by
3.7 % and 1.81 respectively; and lower than of the TM by 3.33%.

The TM matrix has a heat transfer and pressure drop higher than the others. This
is because the heat transfer coefficients of CF and NF matrix are lower than that of TM
matrix by 8.2 % and 10.1 % respectively. The pressure drops for CF and NF matrix are
lower by 45% and 53% respectively.

The heat elements of TM matrix is higher than CF and NF by 65.4% and 76%
respectively. The surface area decreases with the increase of cell number for all the
types. TM matrix has the highest surface area. It is larger than that of CF and NF by
17.6% and 25% respectively.

Keywords: Metal matrix , Regenerators, Temperature distribution, Performance
,Heat exchanger
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Temperature Distribution of Air Combustion
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