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Extended Abstract 
The efficiency of components for a refrigeration system is being important for increased concern on environment and 

energy. Many studies have been done on the evaporation heat transfer and pressure drop characteristics of various 

refrigerants in a heat exchanger [1-4]. However, most studies have been done on the characteristics of conventional 

refrigerants in a tube and a plate heat exchanger. In this study, the evaporation transfer and pressure drop characteristics of 

R245fa were investigated in a plate and shell heat exchanger. The tested heat exchanger has the combined advantages of a 

plate and a shell-tube heat exchanger with high thermal efficiency at high pressure and temperature conditions. 

The plate and shell heat exchanger has four circular plates and fluid flows in counter direction. Convective heat 

transfer at water side was estimated from water to water experiments using the modified Wilson plot method. The 

evaporation heat transfer coefficient and pressure drop of R245fa were measured by varying vapour quality, mass flux, 

saturated temperature, and heat flux. 

As the vapour quality increased, the velocity and effect of forced convection increased for the increased vapour 

specific volume in the same mass flow rate. The thermal resistance decreased with the increase in the vapour quality 

because of the decreased thickness of liquid film, which resulted in an increase in the heat transfer coefficient. In the same 

way, the pressure drop increased with the increase in the vapour quality because of the increased vapour specific volume 

and decreased friction factor with the decreased effect of surface roughness. As the mass flux increased, the heat transfer 

coefficient and pressure drop increased and the friction factor decreased because of the increased velocity. As the saturated 

temperature increased, the heat transfer coefficient decreased because the decrease in the vapour specific volume is 

dominant compared to the variation in other properties. The pressure drop decreased with the increase in the saturation 

temperature and the friction factor increased because of the decreased vapour specific volume. In addition, as the heat flux 

increased, the heat transfer coefficient and pressure drop increased because of the increased number of active nucleation 

sites, which increased the turbulence intensity [5]. Empirical correlations for the evaporation heat transfer coefficient and 

pressure drop of R245fa in the plate and shell heat exchanger were developed from the experimental results. 
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