
 

Abstract  

 

The direct contact heat transfer method is one of the methods used to increase the 

efficiency of heat transfer, especially in cooling systems, in order to reduce electrical 

energy consumption by reaching the design temperature of the space to be cooled with a 

lower operating time. This method is used to cool the water by injecting the refrigerant into 

it with a low temperature and pressure. In this method, icing fluids with a low evaporation 

temperature (less than zero centigrade) are used to evaporate and be able to gain heat from 

the water. This method depends on how well the evaporating refrigerant bubbles are rising 

inside the water to gain heat from the evaporator water. In this method, the evaporator heat 

pipe resistors are removed in turn, which reduces the amount of heat transfer, while in the 

evaporation mechanism with direct contact it is possible to reach a temperature designed 

for water in a time less than the traditional cycles that use the tubes. In this study, a 

research was conducted for a conventional cooling system with indirect evaporation, and a 

practical experiment for a direct contact evaporation system using modern refrigerants that 

is characterized by being environmentally friendly, which is (R-134a), it was used in some 

previous research and we used it to compare with a traditional cycle with (R- 600a) and (R-

404A).  

The results of this research showed the evaporation cooling mechanism with 

effective direct contact, especially for the refrigerant (R-600a), where the evaporator water 

temperature decreased by (24 oC) during (120 Min). As for its performance factor (3.65), 

the system was stable. As for the refrigerant (R-134a), it decreased by (18 oC) during the 

same time period and its performance factor (3.60). The system was also stable. As for the 

refrigerant (R-404A), the system was unstable because (R-404A) because its evaporation 

degree (-45.57 oC), which is the lowest among the freezing fluids used for this, was 

causing water to freeze in the evaporator injection nozzle from time to time. Also, this 

research study showed a clear increase in the C.O.P.  and a decrease in the evaporator 

water temperature compared to the conventional system. 
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