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Abstract

The research aims to conduct a theoretical and experimental
study to enhance the performance of a double-tube counter turbulent
flow heat exchanger by using different nanoparticles mixed with pure
water as a base fluid.

A heat exchanger of 1 m long and 9.5 mm inner tube diameter
has been used where a cold water or cold nano fluid flows inside the
inner tube of the exchanger with an inlet temperature of 15 °C and a
volume flow rates of ( 3 ) liters/ min and ( 7 ) liters/ min respectively.
The the hot water flows in the space between the two tubes (inner and
outer tubes) at an inlet temperature of 50 c¢° and a volume flow rate
of 5 liters/ min.

Two types of nanoparticles were used: titanium oxide (TiO;)
and aluminum oxide (ALO;), with a diameter of 40 nm and a
concentration of 0.5%.

The theoretical study included the numerical analysis of the
temperature distribution along the heat exchanger and the calculation
of the overall heat transfer coefficient and the exchanger effectivness
by applying the finite volume technique to solve the governing
equations by one of the computional fluid dynamics (CFD) methods
using (ANSYS FLUENT-2020R1) program.

The experimental study included a build of test rig for the heat
exchanger that was manufactured with the aforementioned
specifications and tested under the same conditions that used in the
theoretical study.

The results showed that adding nanoparticles to water increases
the rate of heat transfer between the two fluids in the exchanger and
increases the effectivness of the heat exchanger. It was also noticed
that the use of aluminum oxide particles with water gives the highest
enhancement in the effectivness of the exchanger which was 31%,
while the highest enhancement in the heat exchanger effectivness was
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22% when using titanium oxide particles with water, compared to
pure water.

The results also indicated that there is a good agreement
between the results obtained from the numerical analysis with that

obtained from experimental work with percentage difference of
(0.5%).
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