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ABSTRACT 

 

The aim of this work is to study the thermal performance of 

heat pump using different types of refrigerants. Such as R-134a, 

R-290 and hydrocarbon mixture formed of Methane by weight 

(0.3012%) , Ethane(2.7835%), Propane(81.2822%), N- Butane 

(6.4898%),Iso- Butane(0.9396%) N-Pentane (0.1912%) and Iso- 

Pentane(0.9396%) in order to find the most suitable alternative 

refrigerant for R-134a in the heat pump system. 

 

The work consists of theoretical and experimental study. A 

theoretical study presents  computational model which predicted 

the thermal performance of the heat pump system using the 

refrigerants that was mentioned above. 

 

The experimental study was carried out on heat pump 

system. substituting has happened with the refrigerant mentioned 

above in the heat pump system with water condenser and air 

evaporator and supplied with measurement instruments which 

had highr accuracy . There has been changing for the refrigerants 

using the refrigerants that were mentioned above and the number 

of experimental test which (36)tests on these refrigerants without 

any changing on the heat pump system. 

 There has been study of effectiveness of  both of water 

mass flow rate in the condenser and the indoor water 

temperatures in the condenser. Also have studied of three water 

mass flow rates in the condenser which are (40, 60 and 80) kg/hr 

and four indoor water temperatures in the condenser and they are 

(25,30,35 and 40)
◦
C.  

 

The computational model agreed with the experimental 

work that the used hydrocarbon mixture is the closest alternative 

for the refrigerant R-134a according to coefficient of 

performance, compression ratio and the power consumption in 

the compressor.     
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