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1. Abstract 

LiBr-H2O vapor absorption refrigeration systems work without utilizing electrical energy and rather, they are controlled 

utilizing poor quality warmth vitality.  The enhanced execution of these systems has dependably moderately relied upon 

the proceeded use and change of routine subordinate arrangement of heat exchangers. The consideration of Secondary 

Heat Exchangers in Vapor Absorption Refrigeration systems build the danger of crystallization as well as the weight 

drop in the arrangement lines and in this manner requiring high energy pumps for circulating the liquids. Along these 

lines, advancement of a novel Vapor Absorption Refrigeration system fusing an innovative high proficiency regenerative 

warmth exchanger with low upkeep expenses and decreased dangers of crystallization is the subject of this review. In 

particular, the purpose of this review is to depict the demonstrating, outline, simulating and testing of a liquid vapor heat 

exchanger (LVHX) using R22-DMF for enhanced adequacy of a novel Vapor Absorption Refrigeration system. 

R-22 or HCFC-22 (Chlorodifluoromethane) and DMF (Dimethylformamide) vapor absorption refrigeration system can 

be used for sub-zero temperature applications and in industries where ammonia is forbidden. But it needs rectification of 

vapor from generator and draining of residual R22-DMF liquid from evaporator. As such, owing to the comparatively 

low ratio of latent heat of vaporization to vapor specific heat of R134a, liquid vapor heat exchanger (LVHX) is required 

and the residual liquid further enhances its prominence in sub-cooling the incoming condensate to improve COP. LVHX 

is analyzed in detail by varying operating parameters like rectifier efficiency and evaporation and generator 

temperatures. 
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2. Introduction 

The rising interest for utilization of vapor pressure systems speaks to a developing portion of general vitality 

utilization because of refrigeration and aerating and cooling systems.Such systems contribute fundamentally 

to discharges with both immediate and backhanded natural effects. Subsequently, the utilization of option 

systems, for example, dissemination and vapor absorption refrigeration (DAR and VAR) that utilization 

wellsprings of vitality other than fossil powers can possibly diminish carbon outflows. Especially, the 

utilization of DAR and VAR systems that work without utilizing electromechanical pumps and rather with 

thermally actuated pumping instruments for dissemination of working liquids. These systems change over 

warm vitality into mechanical work (in lifting the working liquids) and like every single other motor; the 

procedure is liable to irreversibility. 

A stock of VAR and DAR systems with thermo-gravity pumps that have low coefficient of exhibitions 

(COPs) because of high working temperatures. The specialists of these systems did the examinations with the 

aim of enhancing systems' COPs in view of the two unique DAR systems by Platen and Munters and Einstein 

and Szilard with the variety of one or a blend of parameters.It is novel that VAR and DAR systems must be 

controlled by high-review warm vitality at in which the system changes over warm vitality into mechanical 

vitality for lifting the LiBr-H2O to gain viable cooling yields. 
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3. Literature Review 

VAPOUR ABSORPTION REFRIGERATION SYSTEM 

Alot of writing exists on thermo-physical properties and vaporliquid equilibrium. Huge interest has developed 

in the utilization of Vapor Absorption Refrigeration System working with fluids using ionsas the retentive and 

Water, Ammonia, Carbon Dioxide, R-134a, R-22 as the refrigerant.In 2007, MihirSen and Samuel Paolucci 

proposed the utilization of ionic fluid as the permeable and CO2 as the refrigerant in a Vapor Absorption 

Refrigeration System(VARS). Further in 2010, AkimichiYokozeki and Mark B Shiflett protected a vapor 

absorption fridge working with ionic fluids and H20 as the refrigerant. They proposed the utilization of 

RedlicheKwong comparison of state with alterations for evaluating the properties of ionic fluid and refrigerant 

blends. Yokozeki and Shiflett measured the solvency of alkali in ionic fluids and computed thermodynamic 

execution of the cycle utilizing NH3 as the refrigerant other sponges. 

R22 

Chlorodifluoromethane or HCFC (Hydrochlorofluorocarbon), otherwise called HCFC-22, or R-22. It is 

usually utilized as a pressurized gas orpropellant and most commonly used as refrigerant. The applications of 

R-22 are being eliminated in developed nations because of its ozone depletion potential (ODP) and high 

Earth-wide temperature boost potential (GWP), albeit worldwide utilization of R-22 keeps on expanding in 

light of popularity in creating countries.R-22 is an adaptable transitional in mechanical organofluorine 

science, as an antecedent to TFE or tetrafluoroethylene. R-22 chambers are light green shaded. 

Chloroform produces R-22 by various reactions mentioned below:  

HCCl3 + 2 HF → HCF2Cl + 2 HCl   (1) 

A vital utilization of R-22 is as an antecedent to tetrafluoroethylene. This transformation includes pyrolysis to 

give difluorocarbene, which dimerizes: 

2 CHClF2 → C2F4 + 2 HCl    (2) 

R-22 additionally producesdifluorocarbenewhen treated with solid base and is utilized as a part of the research 

facility as a wellspring of this responsive middle of the road. Hexafluorobenzene is obtained on pyrolysis of 

R-22 in the presence of chlorofluoromethane. 

DMF 

Dimethylformamide(CH3)2NC(O)H is a natural compound Regularly contracted as DMF (despite the fact that 

this acronym is now and again utilized for dimethylfuran). DMF is a colorless liquid miscible with water and 

the dominant part of organic fluids. Dimethylformamideis a typical solvent for concoction responses. DMF is 

scentless while specialized review or corrupted examples frequently have a fishy odor because of 

contamination of dimethylamine. It is a subsidiary of formamide, the amide form of formic acid. DMF 

possesses a high breaking point.It encourages responses that take after polar systems, for example, 

SN2reactions.  

The essential utilization of DMF is as a solvent with low dissipation rate. Dimethylformamide is utilized as a 

part of the generation of acrylic strands and plastics. It is also used as a solvent in pharmaceuticals, in the 

improvement and creation of pesticides, and in the assembling of cements, engineered calfskins, strands, 

movies, and surface coatings.  

Pure acetylene gas can't be compacted and put away without the risk of blast. Modern acetylene gas is, in this 

way, broke down in dimethylformamide and put away in metal barrels or containers. The packaging is 

additionally loaded with agamassan, which renders it safe to transport and use. 

Performance Characteristics of R22-Dimethylformamide 

R-22 – DMF 

COP         0.603 

Circulation Ratio (f)             4.60957 

UA 49047.59 

A      70.96 

Mass flow rate of solution (ms)                   18.0786 GPM 
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VAR systems are heat powered refrigeration or air conditioning systems that can be operated without the use 

of mechanical or electrical energy. However, inefficiencies due to the high operating temperatures and/or 

additional electrical energy for operating mechanical pumps as well as high capital cost hinder the extensive 

use of these systems. [1] 

In order to provide comfortable air for occupants in buildings, most of them are equipped with air-

conditioning (AC) systems.Enhancing the performance of the existing system by adding HPHEX was studied. 

[2] 

Heat and mass transfer characteristics are experimentally studied on a compact bubble absorber. A new 

working fluid pair Tetrafluoride ethane (R134a)-Dimethyl formamide is used. [3] 

Absorption refrigeration system was investigated for data center thermal management and waste heat 

recovery.Mixtures of refrigerant/ionic-liquid were studied as the working fluid pair for absorption 

refrigeration system. [4] 

Simulation and experiment studies of a 10 kW solar H2O–LiBr absorption heat transformer (AHT) integrating 

with a two-stage vapor compression heat pump (VCHP) were carried out. The whole system was named as 

compression/absorption heat transformer (CAHT).[5] 

VARS Cycle Analysis, Performance Characteristics, Evaluation of potential combinations of refrigerant- 

absorbents.Provided a working fluid for an absorption refrigeration, cooling or heating system comprising a 

mixture of dimethyl formamide and N-methyl-2-pyrrolidone as the absorbent therein. [6] 

Comparative performance study of a single stage VAHT with water-LiBr, R21-DMF, R22-DMF and R22-

DMETEG as working fluids. It is identified that water-LiBr and R21-DMF systems perform favorably, 

yielding temperature boosts of about 30°C. [7] 

Production Processes, Properties, Uses of R22 were studied. It is found that R22 is utilized as a pressurized 

gas or propellant and most commonly used as refrigerant.[8] 

Production Processes, Properties, Uses of DMF were studied. DMF is scentless while have a fishy odor 

because of contamination of dimethylamine. It is a subsidiary of form amide, the amide form of formic acid. 

DMF possesses a high breaking point. [9] 

Solubility Characteristics, Boiling points, Vapour Pressure Data of various Refrigerant-Absorbent 

combinations were experimentally determined. Solubility data of R22-DMF measured over a wide range of 

temperature. R22 dissolved in DMF is in large excess of solubility. [10] 

Experimentation on compact generator of R134a/DMF absorption system is presented. Dimensionless 

parameters are used to evaluate performance of the generator.[11] 

Evaluates the performance of R134a–DMAC VARS with rectifier and liquid vapour heat exchanger (LVHX) 

at different operating conditions by simulation studies.The system performance becomes maximum at some 

optimum generator temperature which increases with sink temperature and decrease in cooling 

temperature.[12] 

In a paper, LVHX is analyzed in detail by varying operating parameters like rectifier efficiency and 

evaporation and generator temperatures.Heat capacity rate of the cold stream (vapour and residual liquid) 

changes continuously due to the progressive phase change of the residual liquid.Performance of a vapour 

absorption refrigeration system operating with ionic liquid-ammonia combination with water as co-solvent. 

Ionic liquids have favorable properties for use in absorption refrigerators.The mass circulation ratio is high 

because of their large molecular weight.[13] 

 

4. Conclusion 

An improvement based technique has been displayed to pick the ideal grouping of the solvents and refrigerant 

and additionally working weights of a Vapor Absorption Refrigeration System at indicated condenser and 

evaporator temperatures. The strategy makes it conceivable to plan VARS with composite multiple blends and 

can be utilized with other multi-component solvents too. Truth be told, it is likewise conceivable to utilize 

more than one co-solvent.  
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The review highlights another Vapor Absorption Refrigeration System that can be driven by waste warmth 

just without auxiliary association. The review is centered on fusing an innovative high proficiency 

regenerative warmth exchanger with low upkeep expenses and decreased dangers of crystallization. In 

particular, this review depicts the demonstrating, outline, simulating and testing of a liquid vapor heat 

exchanger (LVHX) using R22-DMF for enhanced adequacy of a novel Vapor Absorption Refrigeration 

system.Depending on the operating and design conditions the pinch point is found to shift from one end to any 

location within and then to the other end of LVHX. Most importantly, the LVHX has the potential to reduce 

the required generating heat energy and therefore improving the system’s COP by up to 30%.  
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