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Heat transfer performance and exergy analyses of a

corrugated plate heat exchanger using metal oxide nanofluids
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4. Conclusion

In the present study, we have focused on the benefits of using
CuO/water nanofluids in a corrugated plate heat exchanger. We have
studied the effects of volume flow rate, nanoparticles volume fraction,
mass flow rate, density, thermal conductivity, Reynolds number and
Nusselt number on heat transfer coefficient, heat transfer rate, friction
factor, pressure drop, pumping power and exergy loss of the heat
exchanger. Analytical outcomes revealed that, CuO/water nanofluids
at 0.5%, 1.0% and 1.5 vol.% could increase the heat transfer coefficient
about 17.70%, 21.80% and 24.7%, respectively with compared to
water. Besides, significant heat transfer rate is noticed for nanofluids.
The study also remarked that the increment of particle volume frac-
tion and volume flow rate of nanofluids could enhance the friction
factor which will result in a higher pressure drop and pumping
power. Analytical results reveal that, CuO/water nanofluids could
reduce the exergy destruction by 24%, 16.25% and 8% for 1.5 vol.%,
1.0 vol.% and 0.5 vol.% of nanoparticles, respectively compared to
water. Therefore, average 34%, 22% and 12% enhanced exergetic heat
transfer effectiveness is found for 1.5 vol.%, 1.0 vol.% and 0.5 vol.% of
nanoparticles compare to water.
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