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Abstract

In this thesis, the study of heat transfer cocflicient and pressurc drop characteristics
for convective boili-nﬂg hc;lf transfer of HFC-134a utilizing the clectrohydrodynamics (EHD)
technique is experimentally investigated. Test section is a horizontally counter flow double-pipe
heat cxc-:hi:\ngbr where réfrigcrant fows inside the inner tube while hot water flows in tl“1c
annulus. The Iength of the heat exchanger is 2.5 m. Smooth and micro-fin copper tubing of 9.52
mm outer diameter arc tested. DC high voltage power supply is applicd to a stainless stecl
cylindrical clectrode with a diameter of 117 mm located co-axially” in the tesi section.

Experiments for both sinooth arid micro-fin tubes arc conducted to cviduate the results of heat

—

transfer cocfficicnt and pressure drop which are presented as a function of irilet quality, heat

flux, mass flux, saturated temperaturc and applicd voltage.

-~ Comparison for the presence of an clectrode with and without the applied voitage
shows that the maximum cnhancements in average heat transfer cocfficient for smooth and
micro-fin tubes arc 6.3 percent and 17.2 percent respectively while the maximum increasing in
pressure drop for smooth and micro-fin tubes arc of 26 percent and 30 percent respectively. The
micro-fin tube with EHD technique can therefore give the better results conveclive boiling heat
transfer cocfficient than thosc of the smooth tube. Morcover for comparison between micro-fin
tube with and without clectrode, the micro-fin tube with the presence of an clectrode with the
applicd voltage give the maximum cnhancement of the average heat transfer coefficient and

pressure drop of 17.5 percent and 209 percent respectively.





