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Enhancement of Heat Transfer Efficiency of Flat Two Phase Closed Thermosyphon by Using
Copper Nano Powder with Water as Working Fluid
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Abstract

This research presents heat transfer characteristics of flat two phase closed thermosyphon (FTPCT) with copper
nano-water mixture as working fluid. A standard circular copper tube with inside diameter of 25 mm was reformed its
cross sectional area for the FTPCT, which flattened tube is y = 13 mm. An evaporator, adiabatic and condenser lengths
of the FTPCT are 300, 300 and 380 mm, respectively. The experiments were performed with different conditions:
without working fluid, water as working fluid, and copper nano powder-water mixture as working fluid. The
evaporator length was immersed in hot water which the temperatures of hot water in bath were vary in the range of 65
to 850C. Water at atmosphere temperature (29-32°C) was used for cooling of the condenser with constant the volumetric
flow rate of 0.4 LPM. The results, the wall temperature (T, ) and heat flux (g, ) of FTPCT increase with bath temperature,
and thermal resistance (R) decreases with bath temperature. Moreover, maximum heat flux of FTPCT was occurred in
the case of T, equal 85°C, filled copper nano powder-water as working fluid, is 24.62 KW/m?. The FTPCT without working
fluid and with water as working fluid were heat flux of 13.73 and 18.45 Kw/m”, respectively. The thermal performance of
FTPCT can be enhanced by added the copper nano powders in liquid water for working fluid. Remarkably,
calculation of convective heat transfer coefficient (h_) in evaporator section of FTPCT by using Noie’s equation (Noie,
S.H. (2005), case of the copper nano-water mixture as working fluid is higher heat transfer coefficient than only water
as working fluid around 98.439%.
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