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ABSTRACT

The entropy generation rate in a fin—tube heat exchanger is investigated as a basis
for thermodynamic optimization associated with single fin—tube heat exchanger. The
entropy generation (irreversibility}analysis is used to find the optimum design factor and
investigate total entropy generation, optimum dimensions of fin length, tube inner and
outer diameters, and fin spacing on the varation of design factors.

The results of this study are as follows : As the outer diameter increases, optimum fin
spacing and fin length increase but the entropy generation and optimum inner diameter
decrease; As fin thickness increases, the entropy generation of system and optimum fin
spacing increase; As fin length increases, entropy generation and optimum outer dia-
meter increase.
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A k-XS1

A area

b height of fin

Co drag coefficient

C; fin skin friction coefficient
d diameter

Fp drag force

f friction coefficient

h convection coefficient
I irreversibility rate

i specific enthalpy

k thermal conductivity -
L width of fin

m mass tlow rate

Ng entropy generation number
Nu Nusselt number

P pressure

p wetted length

Pr Prandtl number

qQ heat transfer rate

Re . Reynolds number

S yen eniropy generation

5 specific entropy

T ternperature

U velocity

w work rate

o thickness of fin

) fin spacing

7 efficiency

7 dynamic viscosity

v kinematic viscosity

0 density

SHE A}

i inner flow

oG ambient

a air

t tube

opt optinum

f fin
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Table 1. General description for heat exchanger

Internal diameter 001387 m
External diameter 0.02047 m
Fin height 0.0682 m
Fin thickness 0.001705 m
Fin spacing 0.003069 m
Tube material Copper
Inner flow velocity 46m /s
Air temperature 27 C
Water temperature 93 C
Water mass flow rate 0.05 kg /s
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Fig.3 Thermodynamic optimization of inner
diameter on the variation of outer dia-
meter; entropy generation number
versus outer diameter
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