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Performance Investigation of a Single Effect (LiBr-H2O) Absorption Cooling System 
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ABSTRACT: In present research, the performance evaluation of a single effect (LiBr-H2O) absorption 
cooling system connected to photovoltaic thermal collectors is carried out. The main components of 
the system include generator, evaporator, condenser, absorber, heat exchanger, pump, expansion valves 
and photovoltaic thermal collectors. The governing equations of the problem are obtained by writing 
the mass balance, concentration balance and the first law of thermodynamics for the components of the 
system and it is solved numerically. The validation of simulation results has been carried out with the 
experimental data of the previous studies. The results show that there is a desired number for photovoltaic 
thermal collectors which is 50 number with total area 38.5 m2. It can supply a 5 kW cooling load. 
Finally, the effect of various operating parameters on the daily coefficient of performance of the system 
has been investigated. The increase of temperature of generator, condenser and absorber increases the 
daily coefficient of performance of the system, while the increase of evaporator temperature decreases 
the daily coefficient of performance of the system. The usage of PV/T collectors besides the supply of 
inlet heat of generator can provide the consumed pumping power through the system and additional 
electrical power for other applications.
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1- Introduction
As humans spend a major part of their time indoors (home 
and workplace), providing thermal comfort conditions is of 
great importance. The absorption chiller is one of the cooling 
and ventilation systems. Theory of Absorption Refrigeration 
System (ARS) was introduced in 1824 by Michael Faraday. 
Inlet thermal energy for ARS can be provided by solar 
energy and photovoltaic thermal collectors (PV/T collectors). 
The PV/T collector is a combination of conventional solar 
collectors and photovoltaic modules and simultaneously 
produces heat and electricity. Florides et al. [1] simulated 
a solar absorption cooling system for residential scale 
buildings. This cooling cycle is a single effect (LiBr-H2O) 
absorption cooling system with a cooling capacity of 11 kW. 
They calculated the required amount of inlet heat in the heat 
generator to provide 11 kW evaporator cooling load and 
then, on this basis, they obtained an optimum surface of solar 
collectors as 45 square meters.
A number of studies have been carried out on the solar 
absorption cooling systems [1-4], this study aimed to 
investigate the usage of the PV/T collectors as a source of 
inlet heat of the single effect (LiBr-H2O) absorption cooling 
system.

2- Governing Equations
Single effect (LiBr-H2O) absorption cooling system connected 
to the PV/T collectors and the corresponding control 
volume are shown in Fig. 1. Correlations required obtaining 
temperature, mass flow rate, enthalpy, concentrations 
in different parts of the cycle can be achieved from the 
mass balance, concentration balance and the first law of 

thermodynamics for various components of the cooling cycle 
[5]:
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In this study, the rate of the inlet heat to the heat generator 
(Qgen) is provided by PV/T collectors [6].
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Electrical power output from a PV/T collector is calculated 
as follows [7]:
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The cooling cycle performance coefficient is defined as the 
desired energy ratio in the cycle by the rate of net inlet energy 
of the cycle.
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PV/T collectors’ electrical efficiency is defined as the ratio 
of the rate of net electrical output power of photovoltaic 
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modules to their solar energy absorption rate.
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3- Validation
The results of single effect (LiBr-H2O) absorption cooling 
system simulation in this study have been validated with the 
results of theoretical research of Florides et al. [1] and the 
comparison of the results is presented in Table 1.

4- Results
Fig. 2 shows the coefficient of performance of solar absorption 
cooling cycle based on time (day) for different numbers of 
PV/T collectors.
According to  Fig. 2, as the number of PV/T collectors 
increases, performance coefficient reduces, and changes 

are negligible after N=50. Therefore, the optimal number of 
PV/T collectors is considered to be 50 in this study.

5- Conclusions
Main conclusions of the present study are as follows:
• simulation results for the absorption cooling system are 

in a good agreement with the theoretical data presented 
in the previous studies;

• There are optimal number for PV/T collectors in a hybrid 
system as N=50. This number of collectors having a 
good performance coefficient could provide a cooling 
capacity of about 5 kW.
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Table 1. Validation results of absorption cooling cycle
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