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Thesis Summary 

 

An experimental study was carried out to investigate the effect of fin 

material on the performance of stratified chambers gas to gas heat 

exchanger with and without porous media. The target of these 

experiments was to study the change of the rate of heat transfer 

under different hot and cold air stream rates, different porous 

material thicknesses and different hot air inlet temperatures. Using 

two different fin materials facilitate the investigation of the heat 

exchanger performance when using steel and aluminum fins. In 

additional to the heat exchanger performance in the absence of 

porous material and its presence is obtained. The determination of 

the optimum operating parameters to achieve maximum total heat 

recovery ratio is also investigated.  

 

The test rig used in these experiments consists of the air supply 

system, flow and temperature measurement instruments, heating 

system with its control system and five heat exchanger chambers, 

each chamber provided with corrugated fins. The experimental study 

showed that using aluminum fins instead of steel fins had much 

improvement on the performance of the heat transfer rate. While 

adding the porous material to the heat exchanger chambers leads to 

improvement of the heat transfer rate on the expense of an increase 

in pressure drop. 

 

In case of aluminum fins, the porous material thickness is 70 mm 

and the hot air stream inlet temperature is 400°C, the heat recovery 

ratio increased to 0.822, at 0.5 m3/min volume flow rate of the cold 

and hot air streams. While in case of steel fins with the same 

conditions of the hot air inlet temperature, porous material 

thicknesses and the volume flow rates of the cold and hot air 
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streams, the heat recovery ratio was 0.537. It is concluded that in 

aluminum fins case the heat recovery ratio increases by 

approximately 53% of the case of the steel fins. 

 

Keywords:  

 

Heat exchanger, aluminum fins, steel fins, porous material, heat 

transfer. 
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Nomenclature 

 

   Air mass flow 

rate…………………………… 

kg/se

c. 

     Cold air specific heat capacity at constant 

pressure…………………………………

….… 

 

J/kg.

K 

     Hot air specific heat capacity at constant 

pressure…………………………………

….… 

 

J/kg.

K 

     Cold air inlet 

temperature……………………. 

℃ 

     Cold air outlet 

temperature…………………... 

℃ 

    Average cold air 

temperature………………... 

℃ 

     Hot air inlet 

temperature…………………….. 

℃ 

     Hot air outlet 

temperature……………….…… 

℃ 

    Average hot air 

temperature…..……………... 

℃ 

    Heat recovery 

ratio………………………...… 

-- 

   Rejected heat rate by the hot 

air……………... 

Watt 

   Heat recovery rate. Heat gained by the 

cold 

air………………………………………...

...... 

 

Watt 

    Rate of heat transfer from the hot air to 

the cold 

air……………………………………….. 

 

Watt 

       Percentage of heat 

loss………………………. 

% 
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