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ABSTRACT 

A thermodynamic analysis is carried out to study the single effect and double effect series absorption 

refrigeration technology. The objective of this work is to design a lithium bromide water (libr-H2O) absorption 

refrigerator having a capacity of 3.5 kW .Through the application of first law of the thermodynamics the 

calculations for the heat transfer area of each component is done for the single effect VARS. And the tube 

sizing and the number of tubes used in the absorber are calculated. The simulation has been made with the help 

of EES. The results of simulation are to study the effects of the various working parameters such as generator, 

evaporator, condenser temperatures; effectiveness of the solution heat exchanger on the COP .the outcome can 

be useful in the design and the performance enhancement of these absorption systems. 
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5.2.1. Calculations:  

Input Parameters: 

Tg=150  

 Tc=40 

 Te=10 

 Ta=35 

RC=100kW 

 e=.7 

Result: 

COP of the VARS cycle = 1.334 

Mass flow rate of the weak solution entering the absorber = .1835 kg/s 

Mass flow rate of the strong solution =.207kg/s 

Mass flow rate of the refrigerant =0.01906 kg/s 

Mass fraction of the libr in strong solution =.5219 

Mass fraction of the libr in weak solution entering the absorber =.6569 

Heat rejected from condenser =53.67 kW 

Heat rejected from absorber =121.4 kW 

Heat supplied in the generator = 74.98kW 
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5.2.2. Variation of COP with different parameters: 

 

Fig.5.6 Variation of COP with the generator temperature (Tc=40°C ,Te=10°C , Ta=35°C) 

 

Fig.5.7 Variation of COP with the Evaporator temperature (Tc=40°C ,Tg=150°C , Ta=35°C) 
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Fig.5.8 Variation of COP with the Effectiveness of the solution heat exchanger (Tc=40°C 

,Tg=150°C , Te=10°C) 

 

 

Fig.5.9 Variation of COP with the absorber temperature (Tc=40°C ,Tg=150°C , Te=10°C) 
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Appendix III  Program for the Double Effect Vapour Absorption Refrigeration System 

Input parameters 

 tg=150  

 tc=40 

 te=10 

 ta=35 

 tg2=98.07 

 qe=100[kw] 

 e=.7 

 pc=P_sat(Steam,T=tc) 

 pe=P_sat(Steam,T=te)  

pg=P_sat(Steam,T=tg)  

xw=x_LiBrH2O(tg,pg)   

xs=x_LiBrH2O(ta,pe)   

xw1=x_LiBrH2O(tg2,pc)  

h1=h_LiBrH2O(ta,xs)  

r=rho_LiBrH2O(ta,xs)   

v=1/r wp=v*(pg-pe)  

h2=h1+wp  

h5=h_LiBrH2O(tg,xw)  

h11=Enthalpy(Water,T=tg,P=pg) 

h14=Enthalpy(Water,T=tc,x=0)  

h15=h14  

h16=Enthalpy(Water,T=te,x=1)  

qe=mr*(h16-h15) 
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h17=Enthalpy(Water,T=tg2,P=pc) 

 h12=Enthalpy(Water,P=pg,x=0)  

h13=h12 

 h8=h_LiBrH2O(tg2,xw1) 

e=(tg2-t9)/(tg2-ta) 

 h9=h_LiBrH2O(t9,xw1)  

h10=h9 

mr+m10=m1  

m1*xs=m10*xw1  

m5*xw=m10*xw1  

m5=m17+m10  

m1=m5+m11 

m1*(h3-h2)=m10*(h8-h9) 

 qg2=m11*(h11-h12)  

qg3=m17*h17+m10*h8-m5*h7  

h3=h_LiBrH2O(t3,xs)  

e=(tg-t6)/(tg-t3) 

h6=h_LiBrH2O(t6,xw) 

 h7=h6 

 m1*(h4-h3)=m5*(h5-h6) 

 qg+m1*h4=m5*h5+m11*h11  

m11*h13+m17*h17=qc+mr*h14  

mr*h16+m10*h10=qa+m1*h1 

qadd=qg+qe  

qrej=qc+qa 
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cop=qe/qg 

scr=xw1/(xw1-xs) 

 

SOLUTION: 

h1 = 76.11[kJ/kg] qe = 100 [kW] t3 = 63.94°C 

h2 = 76.17 [kJ/kg] qa = 121.4 [kW] t6 = 89.76°C 

h3 = 137.8[kJ/kg] qc = 53.67 [kW] t9 = 53.92 °C 

h4 = 246.6[kJ/kg] qg = 74.98 [kW]  tg2 = 98.07 °C 

h5 = 331.7 [kJ/kg] qg2 = 55.51 [kW] 

h6 = 208.9[kJ/kg] qg3 = 55.52 [kW] pc = 7.381 [kPa] 

h7 = 208.9 [kJ/kg] qadd = 175 [kW] pe = 1.228 [kPa]  

h8 = 259.9 [kJ/kg] qrej = 175 [kW] pg = 94.54[kPa] 

h9 = 182.3 [kJ/kg] 

h10 = 182.3[kJ/kg] xs = 0.5219  mr = 0.04253 

 h11 = 2776 [kJ/kg] xw = 0.5887  m1 = 0.207  

h12 = 410.9[kJ/kg] xw1 = 0.6569  m10 = 0.1645  

h13 = 410.9 [kJ/kg] v = 0.000639  m11 = 0.02347  

h14 = 167.5 [kJ/kg]  wp = 0.05963 m17 = 0.01906 

h15 = 167.5 [kJ/kg] r = 1565  m5 = 0.1835 

h16 = 2519 [kJ/kg]  cop = 1.334 

h17 = 2684[kJ/kg] scr = 5.356 
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