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The effect of nanoparticles on multi-objective optimizatiorof a shell and tube heat

exchanger
B. Maasoumpour Department of Mechanical Engineering, Vali-e-Asr #msity, Rafsanjan, Iran
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H. Hajabdollahi Department of Mechanical Engineering, Vali-e-Asr ignsity, Rafsanjan, Iran

Abstract

Effect of different nanoparticle on thermo-economptimization of a shell and tube heat exchang@HE is investigated in this
paper. Aluminum oxide (Al203) and silicon dioxidsiQ2) are used as nanoparticles. Thermal modelngINTU" method and
multi-objective optimization using genetic algonthis used to increase effectiveness and reduce #otaual cost. Tube
arrangement, tube diameter, tube pitch ratio, tabgth in each pass, tube number, baffle spacitg tzaffle cut ratio, cold stream
flow allocation, tube pass number and particlesiv@tric concentration are considered as ten dgsicameters. The results as a set
of solutions (Pareto optimal front) is displayedheTresults showed that efficiency and total aneoat improved in the case with
nanoparticles. For example, 4.174% and 2.028%,awgmnent in the effectiveness are find respectifetyaluminum oxide and
silicon oxide compared with base fluid and foryeél value of annual cost=5000 $/year. Furthermttie effect of nanoparticle on
some of heat exchanger specifications is studiddesults are reported.

Keywords: Multi-objective optimization, Effectiveness, Shelid tube heat exchanger, Nanoparticlesal annual cost.
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