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Abstract

This research includes an experimental study to find out the
effect of the outer surface roughness of the inner tube of double-
pipe counter-flow heat exchanger, on its thermal performance
and pressure drop on its ends. A laboratory device was
manufactured to test four heat exchangers, of different tube
relative surface roughness which are (8.93 x10® smooth),
(8.56x10™), (1.38x103) and (1.99x1073). Copper tubes are used
for manufacturing the heat exchangers. The inner diameter of the
inner and outer tubes is (14.63mm) and (26.924mm) respectively,
and the heat exchanger has a length of (115cm). Hot water is
used to flow in the inner tube of the exchanger with an inlet
temperature of (50+2°C) and three flow rate (4 [\min,3,2), cold
water is flowing through the space between the two tubes of the
exchanger at an inlet temperature (15+2°C) and four flow rate
(4 l\min,3,2,1).

The results showed that the surface roughness has an effect
on the performance of the exchanger. The heat transfer rate and
the efficiency of the heat exchanger increased with the increase
in surface roughness. The highest percentage improvement in
the heat transfer rate reached (49.12%) and the highest rate of
improvement in the effectiveness reached to (28.76%) for the
roughened exchanger with relative roughness (1.99x10%) and
volumetric flow rate (4 I/min) for cold water compared to the
smooth tube. Also, the results showed that the pressure drop was
increased when the tube roughness was increased, and as a
result, the required pumping power was increased. The highest
increase in pressure drop and pumping power reached (15.85%)
and (38.98%) respectively for the roughened exchanger with
relative roughness (1.99x107%) and volumetric flow rate (4 I/min)
for cold water compared to the smooth tube.



