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Abstract

The classical substances like CFCs and hydrochlorofluorocarbons (HCFCs) used as working fluids in the vapour compression plants have to be replaced by new substance because of high ozone depletion potential and their global warming potential. In this thesis the analysis for transcritical vapour compression refrigeration system and to increase the performance of the system addition of absorption refrigeration system cycle to transcritical vapour compression refrigeration cycle has been suggested. A computational model for the parametric investigation of these systems has been developed. The analysis involves the determination of effects of pressure of gas cooler, internal heat exchanger, efficiency of compressor, absorber, condenser and evaporator temperatures on the energetic and exergetic performance of these systems. The performance parameters computed are coefficient of performance, exergy destruction, and exergetic efficiency. The results indicate that the pressure of gas cooler yielding to maximum COP is termed optimum, which are around 122 bar. The maximum COP after optimisation of pressure is increased to 14% and exergy destruction is reduced to 8.5% and after addition of the absorption refrigeration system to optimum transcritical system, the COP is again increased to 46% and exergy destruction is reduced by 13.7%. Exergetic efficiency of the combined system is also increased around 46%. The effect of efficiency of compression on COP is much more as compared to that of effectiveness of internal heat exchanger on COP. Compressor, gas cooler and expansion valve of transcritical system play a major role on the exergy destruction of the combined system they are responsible for around 67% of exergy destruction.
  Key word – Transcritical vapour compression refrigeration system, Vapour absorption refrigeration system
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Nomenclature
	Abs                                
	Absorber

	C                                   
	Condenser

	COP                              
	Coefficient of performance

	Comp                           
	Compressor

	Comb                           
	Combined system

	CO2                              
	Carbon dioxide

	Cp                                 
	Specific heat (kJ/kg K)

	ED                                
	Exergy destruction (kW)

	E                                   
	Evaporator

	EV                                 
	Expansion valve

	G                                   
	Generator

	GC                                 
	Gas cooler 

	GDP                              
	Global warming potential

	h                                    
	Enthalpy (kJ/kg)

	IHE                                
	Internal heat exchanger

	LiBr                              
	Lithium bromide

	m                                 
	Mass flow rate of refrigerant in transcritical cycle  (kg/s)

	ODP                              
	Ozone layer depletion potential

	P                                    
	Pressure (KPa)

	Q                                   
	Heat flux (kW)

	RC   
	Capacity of refrigeration system (TR)

	R-744                                              
	Carbon dioxide

	S                                    
	Entropy (kJ/kg K)

	SHE                              
	Solution heat exchanger

	T                                   
	Temperature (0C)

	TED                               
	Total exergy destruction

	VAR                              
	Vapour absorption refrigeration

	W                                  
	Mechanical work rate (kW)

	WEAG                          
	Waste energy available at gas cooler (KW)

	X                                    
	Mass faction of lithium bromide (%)

	Subscripts


	

	1, 2, 3. . 
	States as shown in Figs

	a                                    
	Vapour absorption refrigeration system

	abs                                
	Absorber

	c                                    
	Condenser

	cm                                
	Cooling medium

	comp                            
	Compressor

	comb                            
	Combined system

	et                                   
	Evaporator of transcritical cycle

	ea                                   
	Evaporator of absorption cycle

	ev                                   
	Expansion valve

	ex                                    
	Exergetic

	f                                     
	Circulation rate( kg/kg of vapour)

	g                                    
	Generator

	gc                                  
	Gas cooler

	ihe                                 
	Internal heat exchanger

	o                                    
	Ambient state

	r                                    
	Refrigerant in transcritical cycle

	ra                                  
	Refrigerant in absorption cycle

	sev                                
	Solution expansion valve

	she                                
	Solution heat exchanger

	s                                    
	Strong solution

	sol                                 
	Solution of Libr and water

	t                                    
	Transcritical system

	w                                  
	Weak solution

	Greek symbols
	

	φ                                   
	Exergy (kJ/kg)

	η                                   
	Efficiency

	∆φ                                
	Exergy destruction
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