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Abstract

This research includes conducting a numerical study to improve
the performance of a double-pipe heat exchanger by adding longitudinal
fins fixed on the outer surface of the inner pipe of the countercurrent
turbulent flow heat exchanger using copper oxide nanoparticles of
50 nm diameter mixed with water as a base fluid and nanoparticles
concentrations of (1, 3, 5 and 7%). A copper tubes heat exchanger of
I m length was used. The inner pipe have an inner diameter of
12.7 mm and a thickness of 1.5 mm. The inner diameter of the outer
pipe is 25.4 mm and its thickness is 1.5 mm. the Cold fluid flows
through the inner pipe of the exchanger with an inlet temperature of
15°C for three volume flow rates (3, 5 and 7 1/min), while the hot water
flows through an annular space with an inlet temperature of 50°C and
constant volume flow rate of (7 I/min). The numerical analysis
included studying the temperature distribution along the length of the
heat exchanger, calculating the heat transfer coefficient, heat transfer
rate and the effectiveness of the exchanger, as well as calculating the
pressure drop for the cold fluid across the heat exchanger using one of
the fluid dynamics calculation methods (CFD) in (ANSYSIS FLUINT
21) program, by applying the finite volumes technique to solve the
governing equations.

The results showed that adding the longitudinal fins on the
surface of the tube with nanoparticles added to water led to an

enhancement in the heat exchanger performance. The highest
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enhancement in the heat transfer coefficient, rate of heat transfer and
the effectiveness of the heat exchanger for a finned tube with 12 fins,
volume flow rate of 7 I/min and nanoparticles concentration of 7% are
(45.11%, 45.5% and 45.46%) respectively, compared to the smooth-
tube exchanger and pure water. Also, the results showed a slight
increase in the pressure drop across the heat exchanger when adding the
longitudinal fins to the surface of the inner tube, and it increased with
an increase in the number of fins. In addition, the pressure drop was
also affected by the presence of nanoparticles. It increased with an
increase in the concentration of particles. The highest pressure drop
reached to (22.47%) for the finned tube of 12 fins, flow rate of 7 1/min

and a nanoparticles concentration of 7%.

A69



