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Dynamical modeling and Ther mo-Economic Optimization of a Cold room Using
Various Working Fluids

Department of Mechanical Engineering, Vali-e-Asiigmsity of Rafsanjan, Rafsanjan, Iran
Department of Mechanical Engineering, Vali-e-Asiigmsity of Rafsanjan, Rafsanjan, Iran

Z.S. Hosseni
H. Hajabdollahi

Abstract

A cold room assistegtapor-compression refrigeration cycle dgnamically modelled and optimized. The designapeters are
evaporator pressure, condenser pressure, lengiththickness and height of cold room, mass floweraf refrigerant as well as the
value of superheating/subcooling in evaporator/eosdr. To find the optimum value of design pararedtulti Objective Genetic
Algorithm (MOGA) is applied. Moreover three refrigats included R22, R134a and R407c are used dsngarefrigerant in this
system. Total annual cost (TACO) and coefficientpefformance (COP) are selected as two objectimetions. The optimum
solutions show that R407c is the best refrigerartiath thermo dynamical and economical view poivite 9148.2 $/year as total
annual cost and 6.12 for COP. The optimum resulR407c showed the total annual cost improved 50,7486 8.68% in
comparison with R134a and R22 respectively. Funiioee, COP improved 9.97% and 13.72% in comparistm R134a and R22,
respectively. It is worth mentioning the optimumsuks reveal the compatible between two objectibs, coefficient of
performance and the total annual cost (in maximwintpof COP have minimum point of TACO). However bsing R407c as
refrigerant of system have the minimum area of cotiin, the refrigerants R134a and R22 are in tkena@king, respectively.
Keywords: Cold room assistedapor-compression refrigeration cycRefrigerant, Multi objective Genetic Optimizatjdrotal
annual cost.
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