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Summary :

In this work, the use of hydrocarbon solvent-refrigerant pairs in absorption
refrigeration cycles was studied in order to determine the optimum solvent for each
refrigerant at different operating conditions based on the coefficient of performance
(COP) of the cycle and the solution pumping power. The performance of these
hydrocarbon absorption refrigeration cycles was studied and compared to the
commercially available absorption chillers and to vapor compression refrigeration
cycles. The results of this study showed that the choice of the optimum solvent-
refrigerant pair depends on the process conditions and that the performance of the
cycle is enhanced at conditions of high evaporator temperature and/or low
condenser temperatures. It was found that hydrocarbon absorption refrigeration
systems can compete effectively with the commercial absorption refrigeration
cycles without experiencing the limitations of these cycles. When compared to
vapor compression cycles, hydrocarbon absorption chillers save a significant
amount of the electric power required in the cycle despite having lower coefficients
of performance and are recommended to replace the traditional vapor compression
cycles in plants where surplus amounts of waste heat energy are available. Cycles
using hexane-propane or heptane-propane as solvent-refrigerant pairs were
suggested for use industrially and their performance was studied along with the
effect of the refrigerant recovery and purity on the cycle's performance.
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Nomenclature

ARC Absorption Refrigeration Cycle

Ch Hydrocarbon containing (n) carbon atoms

CFC Chlorofluorocarbon

COP Coefficient of Performance

COPpt Coefficient of Performance using the
optimum solvent

CP Cyclopentane

DM-CCs Dimethyl Cyclopentane

E-CCs [ECP] Ethyl Cyclopentane

M-CCs [MCP] Methyl Cyclopentane

M-CCs Methyl Cyclohexane

NBP Normal Boiling Point

Perit Critical pressure

QL Heat at the low pressure level

Qn Heat at the high pressure level

S/IR Solvent to refrigerant ratio

SRP Solvent-Refrigerant Pairs

T. Condensation temperature

Terit Critical temperature

Te Evaporator temperature

VCC Vapor Compression Cycle

Win Input work to the cycle

Xi



