
Lab #8 
Refrigeration 



Outline 

• Goals of lab 
• Schematic of experimental setup 
• Pressure-enthalpy diagram for R-12 
• Pressure-enthalpy table for R-12 
• Vapor compression refrigeration system 
• P, T, H, and phase changes in a vapor compression 

refrigeration cycle 
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Goals of Lab 

• To get acquainted with a vapor-compression 
refrigeration system 

• To be able to use pressure-enthalpy diagrams and 
tables 

• To determine the C.O.P. of a vapor-compression 
refrigeration system 
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Schematic of Experimental Setup 

4 



Pressure-Enthalpy Diagram for R-12 
Lines of Constant Values for 
Various Parameters 
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Pressure-Enthalpy Diagram for R-12 

Evaporation 

Evaporator Pressure 

Condensation 

Ideal Conditions 

Condenser Pressure 

Compression 

H2 H3 

Expansion 

H1 

Real/Non-Ideal Conditions 

Qe = m (H2 – H1) 
Qw = m (H3 – H2) 
Qc = m (H3 – H1) 
 
Note: Qc = Qe + Qw 
 
C.O.P. = Qe/Qw 
= (H2 – H1)/(H3 – H2) 
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Degree of sub-cooling 

Degree of super-heating 
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Pressure-Enthalpy Table for R-12 
P-H Diagram for Ideal Conditions 

e 

H1 = hf based on temperature at ‘d’ (exit of condenser) 
H2 = hg based on temperature at ‘a’ (exit of evaporator) 

Note 1: If there is super-heating in the evaporator, H2 can not be obtained from P-H table 
Note 2: If there is sub-cooling in the condenser, H1 can not be obtained from P-H table 
Note 3: For ideal or non-ideal conditions, H3 can not be obtained from P-H table 
(For the above 3 conditions, use the P-H Diagram to determine the enthalpy value) 
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Vapor Compression Refrigeration System 

Qe: Cooling load rate (kW) 
Qw: Work done by compressor (kW) 
C.O.P.: Coefficient of performance 

Qe = m (H2 – H1) 
Qw = m (H3 – H2) 
Qc = m (H3 – H1) 
Note: Qc = Qe + Qw 
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Ideal: Solid line 
Real/Non-ideal: Dotted line (Sup. 
heat in evap., sub-cool in cond.) 

Condensing: Constant Pr. (P2) 
Expansion: Constant Enthalpy (H1) 
Evaporation: Constant Pr. (P1) 
Compression: Constant Entropy (S) 
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H1 = hf based on temp. at ‘d’ (exit of cond.) 
H2 = hg based on temp. at ‘a’ (exit of evap.) 

C.O.P. = Qe/Qw 
= (H2 – H1)/(H3 – H2) 

From P-H Table (For Ideal Conditions) 

Degree of superheating 

Degree of 
sub-cooling 



P, T, H, and Phase changes in a Vapor 
Compression Refrigeration Cycle 

Component Pressure Temperature Enthalpy Phase of Refrigerant 
          Inlet                            Outlet 

Evaporator Constant Constant Increases Liquid + Vapor Vapor (On Dome) 

Compressor Increases Increases Increases Vapor (On Dome) Vapor (Sup. Heat) 

Condenser Constant Decreases Decreases Vapor (Sup. Heat) Liquid (On Dome) 

Expansion Valve Decreases Decreases Constant Liquid (On Dome) Liquid + Vapor 

Ideal Conditions 

Real Conditions (Super-heating in Evaporator, Sub-cooling in condenser) 
Component Pressure Temperature Enthalpy Phase of Refrigerant 

          Inlet                            Outlet 

Evaporator Constant Increases Increases Liquid + Vapor Vapor (Sup. Heat) 

Compressor Increases Increases Increases Vapor (Sup. Heat) Vapor (Sup. Heat) 

Condenser Constant Decreases Decreases Vapor (Sup. Heat) Liquid (Sub-Cool) 

Expansion Valve Decreases Decreases Constant Liquid (Sub-Cool) Liquid + Vapor 
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