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Abstract— The interest in employing absorption refrigeration 

systems is usually related to electricity’s precariousness since 

these systems generally use thermal rejects for their 

activation. The application of these systems is closely linked 

to the concept of energy polygeneration, in which the energy 

demand to operate them is reduced, which represents their 

main advantage over the conventional vapor compression 

system. Currently, the solution pairs used in commercial 

absorption chillers are lithium bromide/water and 

ammonia/water. The latter pair has been used in air 

conditioning and industrial processes due to the ammonia 

operation’s low temperature. Few review papers on 

absorption chillers have been published, discussing the use of 

solar energy as the input source of the systems, the evolution 

of the absorption refrigeration cycles over the last decades, 

and promising alternatives to increase the performance of 

absorption refrigeration systems. 
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I. INTRODUCTION 

Absorption refrigeration systems are compression 

refrigeration systems that use ther- mal compressors. Such 

systems have the advantages of reduced electricity 

consumption, lower maintenance costs, and the elimination of 

CFC and HCFC use as refrigerants. They also allow 

cogeneration and solar energy as an input source to drive the 

system [1–4]. 

 However, such equipment has the following 

disadvantages: (i) low COP (coefficient of performance) 

when compared to vapor compression systems, and (ii) 

absorption chillers are heavy equipment, and their capital cost 

is relatively high. Besides the critical points mentioned, the 

choice of working fluids (refrigerant and absorbent) is crucial 

for the effi- ciency and performance of absorption cooling 

systems, as many authors have demonstrated over the years, by 

conducting studies in different areas of the cooling thermal 

comfort or even for refrigeration purposes. 

 In commercial manufacturing products, two types of 

solution pairs are commonly used: lithium bromide/water 

(LiBr/H2O) and ammonia/water (NH3/H2O) . Usually, the pair 

LiBr/H2O is used for thermal comfort systems and the pair 

NH3/H2O for refrigeration systems . As part of the analysis, 

those equipment have been used for different applications to 

achieve the energy demands of hospital sector , hotel and 

business buildings , refinery industry  and also for the 

configuration of new control strategies on absorption solar 

systems. 

II. LITERATURE SURVEY  

The search for related manuscripts was carried out on a 

scientific repository, Scopus. The keywords were combined 

with Boolean operators to find the most relevant papers on the 

chosen topic. 

 General search keys were firstly used, and then the 

search continued with more specific terms. In query 1, the 

investigation was initiated with the search key “chiller and 

refrigeration”. In the general search, both vapor compression 

and vapor absorption chillers were found. A second query key, 

query 2, was used, restricting the results to the absorption 

chillers. Finally, the keyword “ammonia” was included in the 

search query to limit the found results to the present work’s 

specific objective. The results stratification regarding the 

document types is presented in Table 

 The articles found in the present paper were 

categorized based on the following criteria: (i) 

thermodynamic properties of mixtures used in systems based 

on ammonia absorption, (ii) residential and industrial 

absorption chillers that use NH3/absorbent, (iii) evaluation 

study of ammonia/absorbent systems, (iv) heat and mass 

transfer processes in absorption cooling system 

ammonia/absorbent, (v) chiller activation by absorption 

through solar energy, and (vi) NH3/absorbent absorption 

chiller prototypes. 

 A critical analysis was carried out on the papers 

found in the literature review. The ar- ticles were examined by 

focusing on the following features: author and year of 

publication, methodology, goals, and significant findings. 

Figure2group the articles by categories. As can be noticed, 

35% of the studies were experimental and 65% numerical and 

theoretical studies. 

 

III. OBJECTIVES OF THE RESEARCH WORK  

Many researchers have studied correlations and experimental 

data in the case of the thermodynamic properties of the 

NH3/H2O solution. Ziegler and Trepp [41] developed an 

equilibrium correlation for the NH3/H2O solution properties 

(specific volume, vapor pressure, enthalpy, and equilibrium 

constant) in the temperature range above 226.85 ◦C (500 K) 

and 5000 kPa (50 bar) pressure range based on Schulz’s state 

equations. These correlations are to be used as a design and 

testing tool for absorption equipment, especially for heat 

pumps. 

 In the study presented by Park and Sonntag [42], a 

generalized state equation was used to determine the 

thermodynamic properties of NH3/H2O solution with 

temperature and pressure ranges above 377 ◦C and 20,000 kPa 

(200 bar), respectively, based on the principle of four 
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corresponding state parameters. After that, Ibrahim and Klein 

[43] proposed a numerical correlation covering liquid pressure 

and vapor equilibrium temperatures above 11,000 kPa (110 

bar) and 327 ◦C, respectively. 

IV. MATERIALS AND METHODOLOGY 

A. Matreisla Used 

 

 

B. Methodology 

 The generator and absorber are heat exchangers with 

internal coils and the condenser, evaporator, and solution 

HEX are compact plate heat exchangers.  

 It has been reported that the system produces up to 3 kW 

of cooling capacity with a hot water temperature of 95 ◦C 

and can reach evaporator temperatures around 1 ◦C. 

Additionally, the COP can range from 0.45 to 0.70.  

 It was found that the system can work with a hot water 

temperature of 80 ◦C, which is adequate for the use of 

solar energy as a driving source. 

 There were significant discrepancies between the 

numerical and experimental results that the authors 

attributed the components’ inefficiencies and the heat 

losses to the environment but did not mention the uses of 

the correlations, found from the literature, to determinate 

thermodynamic properties. 

 The previous studies found in the literature, confirmed the 

imprecision on thermodynamic properties’ use could 

bring inefficiencies of the ARS. 

V. RESULTS AND DISCUSSIONS 

 

 

 

VI. CONCLUSION 

The thermophysical properties accuracy and their 

uncertainties could lead to unrealis- tic results and, therefore, 

to nonalternative and efficient systems for the production of 

chilled water with low activation temperatures, as was 

perceived in open literature; Due to disadvantages of the 

commercial mixtures LiBr/H2O and NH3/H2O such   as 

corrosion, crystallization problems, low-pressure operation, 

toxicity problem, the working fluids discussed, NH3/LiNO3 

and NH3/(LiNO3 + H2O), showed better results, especially 

when considering the use of solar energy as a driving source 

for the system; 

 The addition of water as an absorbent in the mixture 

with NH3 allowed a better performance in the absorption and 

desorption process. Even better when these processes are 
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performed in plate heat exchangers, due to the size, lower 

cost, ease of installation; 

 An important fact found in this critical survey of the 

state-of-the-art of ARS of ammo- nia/absorbents was the use 

of hot sources low temperatures, aiming at the use of solar 

energy to drive them for different applications, like food 

preservation, ice production, air conditioning; 

 The intensification in the heat and mass transfer 

process led to an increase in the absorption process, hence, 

increasing the thermal performance of the absorption chillers, 

so the uses of plate exchangers as a basic component in heat and 

mass transfer was highlighted since those led to reduce the 

cost and size of the absorption chiller; 

 The alternative addition of water to the absorbent 

(LiN3) in the NH3/LiNO3 mix- ture improved the absorption 

chiller’s overall performance compared to ARS using 

NH3/H2O, since the high viscosity of the mixture still 

represented an energy limita- tion. Another important aspect 

on the heat and mass transfer is the use of ionic fluids in the 

solution since it helps to increase the efficiency of the heat 

and mass transfer process in absorbers and generators of 

absorption refrigeration systems; 

 The solar energy as an activation source represents 

one of the main goals in absorption refrigeration systems that 

use these alternative working fluids (NH3/LiNO3 and 

NH3/LiNO3 + H2O). Among the advantages, it has been 

established that the use of solar energy led to a reduction in the 

electrical consumption and, therefore, a decrease in fossil 

resources and the expansion of the energy matrix with 

renewable energy; the disadvantages of this energy were 

linked to technical specificities in the regions, and climatic 

conditions since the source could be only used directly during 

the day and also depending on the intensity of solar radiation, 

which makes mandatory the use of storage systems and 

collection systems with better efficiency 
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