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Curvature Ratio and Pitch Spacing Effect of Helical Coiled Tube on Pressure Drop and
Heat Transfer Behavior of TiO,/Water Nanofluid laminar Flow

M. Kahani S. Zeinali Heris S.M. Mousavi

Abstract In the present study the effect of curvature ratio and coil pitch for TiO,/water nanofluid
laminar flow on heat transfer behavior and pressure drop through helical coils with different geometries
was investigated experimentally. The TiO,/water nanofluids at 0.25% to 2% particle volume
concentrations have been prepared by using a two-step method. The experiments were performed for
coils with curvature ratio of 10 and 20 and coil pitch of 24 and 42. Based on the experimental data, it is
found that the Nusselt number as well as Reynolds number improves while increasing particle volume
concentration. This enhancement is due to the higher effective thermal conductivity of nanofluid and also
intensification of nanoparticles. Besides, increase in density and viscosity of nanofluid compared to the
base fluid leads to a pressure drop increment for flow through helical coiled tube. Furthermore, the heat
transfer rate improves with the increase of pitch coils and decrease of curvature ratio. Additionally,
curvature ratio shows more significant effect on Nusselt number and pressure drop than pitch spacing.
42.1% enhancement on Nusselt number is obtained for the nanofluid with 2% volume concentarion in
comparison to the base fluid. Finally, it is shown that the experimental results and predicted results of
Nusselt number and pressure drop for nanofluid flow through helical coils hold reasonable agreement.

Key Words Nanofluid, Helical coiled tube, Curvature ratio, Coil pitch, Heat transfer, Pressure drop
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