Effect of curvature ratio on heat transfer performance of CNT nanofluid flowing through helical coils under laminar flow conditions
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ABSTRACT- Nanofluids have been proven to be an excellent agent to provide high rate of heat transfer in comparison to their respective basefluids. Heat exchangers based on helical coils are extensively used in various industrial applications in order to accommodate large heat transfer area within a smaller space. In the present study, the laminar convective heat transfer behavior of CNT nanofluid was investigated flowing through helical coil based heat exchanger. The CNT nanofluid was prepared using carbon nanotubes (CNT) and water. Surfactants SDBS and GA were used to stabilize CNT in water due to hydrophobic nature of CNT. The temperature of tube walls was kept constant to have isothermal boundary conditions. The curvature ratio of helical coil was varied from 14.84 to 27.34 keeping pitch and diameter of the tube constant. The experimental results showed that the heat transfer coefficient of CNT nanofluids was higher than that of pure basefluid i.e. water at the same Reynolds number. It was also observed that curvature of helical coil also has a significant effect on the convective heat transfer behavior of CNT nanofluids.  This increment in the value of heat transfer coefficient could be attributed to the secondary flow of CNT nanofluid in helical coils generated due to curvature effect.  

Keywords: Helical coils, curvature ratio, CNT/Water nanofluid, heat transfer coefficient

