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Abstract

An experimental work was carried out to investigate the
influence of the insertion of porous segments with different
thicknesses on heat transfer enhancement and the pressure
drop in a three layered gas to gas heat exchanger. Also the
effects of varying both of the volume flow rates of the hot
and cold air streams which are varied together with the
same values, and the hot air inlet temperature. The
experiments were repeated with the same conditions but
with the insertion of fins in the three chambers to study the
effect of the fins with and without porous segments on the
heat transfer enhancement and the pressure drop.

Five porous segments made of aluminum oxide with
different thicknesses of 20, 30, 50, 60, and 70 mm were
used at different hot and cold air volume flow rates of 0.2,
0.3, 0.35, 0.4, and 0.5 m*/min., and different hot air inlet
temperatures of 100, 200, 300, 400, 500, and 600°C. The
experiments were carried in two groups. In the first the
effect of varying the air volume flow rates, and the hot air
inlet temperatures on the total heat recovery ratio, heat
recovery rate, heat rejected by the hot air, heat losses, and
the pressure drop across the heat exchanger were studied
with the absence of both of the porous segments and fins,
and the absence of the porous segments and the presence of
fins. In the second group the effects were studied in the
presence of porous segments of different thicknesses with
and without fins.



It was found that as the porous media thickness increases,
the total heat recovery ratio, and the pressure drop across
the heat exchanger increase. Also the results showed that a
porous media of 50 mm thickness is enough to obtain
sufficient total heat recovery ratio under the present
experimental conditions for both the un-finned and finned
walls cases, as the total heat recovery ratio reaches an
asymptotic value beyond this thickness, while the pressure
drop keeps increasing. It was also found that by increasing
the air volume flow rates the heat recovery ratio and the
pressure drop increase using the same porous material
thickness. Studying the effect of increasing the hot air inlet
temperature, it was observed it has increased the total heat
recovery ratio due to the role of the radiant heat transfer
from the porous material segments to the enclosure walls.

On the other side, it was observed that using finned walls
are quite effective to promote heat recovery from the high
temperature gas. The total heat recovery rate has increased
due to the insertion of both of the porous material and the
fins by 273 percent to 300 percent using porous media of
70 mm thickness, and finned walls.



Nomenclature

HR
HT
LT

Airmass flow rate........oooviiiiiiiiii i,

Cold air specific heat capacity at constant pressure...
Hot air specific heat capacity at constant pressure...
Cold air inlet temperature................cooevveennennn
Cold air outlet temperature................c..oeeennennn.
Average cold air temperature...................ooe.ee..
Hot air inlet temperature..............cccoeevvvennnnnn..
Hot air outlet temperature..................cooevennn
Average hot air temperature..................co.eeuennn.
Total heat recovery ratio..............coeeevvveennnnnn..
Rejected heat rate by the hot air.........................
Heat recovery rate.........coovviiiiiiiiiiiiiiniennn.
Percentage of heat 10SS.........c.ovvivviiiiniiiininnnen,
Optical thickness of porous material plate.............
Heat recovery chamber

High temperature chamber

Low temperature chamber

Watt
Watt
%
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