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A parametric effectiveness and Temper atur e distribution investigation of three-fluid
heat exchanger with three thermal communication
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Abstract

Department of Energy System Engineering, K. N. Tabsversity of Technology Tehran,

Energy and Environment Faculty, Niroo Researclhitlitst Tehran, Iran
Department of Energy System Engineering, K. N. Tabsversity of Technology Tehran,

In addition to variable properties of fluids, he#eraction with ambient, and axial wall conductitime temperature distribution of a
three-fluid heat exchanger, is strongly affectedad®pmetric and design parameters. Geometric paeasngich as exchanger length
and tube diameter and design parameters are flond faite and ambient temperature. In this studg, eéffect of geometric and
design parameters on the temperature distributiod effectiveness of a three-fluid heat exchangeth whree thermal
communication have been investigated. The goveraiugtions on the flow, are simulated considerigatfin-leak to the cold fluid
and variable properties of the fluids, and are emlizased on the first law of thermodynamics andytdoal methods. Cooling the
hot fluid and heating the cold fluid, have beensidered as the objective of the three-flow heaharger, in order to effectiveness
investigation. The effect of ambient heat in leakto increase the cold fluid temperature, leadma tlittle lift on hot fluid
temperature profile, will result in an enhancemiarthe cold effectiveness and a reduction on hiecéf’eness. Increasing ambient
temperature, enhances the effects of heat in lemik 8mbient. An increase in the diameter of ouitbef Where the cold fluid is
flowing and is in contact with the ambient, makies hot and cold temperatures become farther apagaéh cross-section, and
decreases the hot and cold effectiveness. An iger@athe flow rate of the cold fluid, results irh@her hot effectiveness and
reduces the cold effectiveness. Due to An increatfee hot flow rate, both the hot and cold effemtess are enhanced.

Keywor ds: Three-fluid heat exchanger, Temperature distrilnytiEffectiveness, Thermal interaction, variableperties of fluid.
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__ Condition 1

ozf 6. -—- Ambient heat in leak, h, = 25
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