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Abstract

This research presents the results of numerical study of heat transfer and
pressure drop behavior in a compact heat exchanger (CHE) designed with drop-
shaped pin fins. The heat exchanger used for thisresearch consists of a
rectangular duct fitted with different drop-shaped pin fins dimensions with the
same heat transfer wetted surface area.A three dimensional finite volume based
numerical model using ANSYS FLUENT 14.5 has been conducted to select the
optimum pin fin dimension considering maximum heattransfer and minimum
pressure drop across the heat exchanger. The total four cases that tested having
pin tails length to drop diameter L/D of 1.75, 1.5, 1.25 and 1.

The numerical results indicated that the case which had the ratio L/D of
1.75 achieved the best performance of pressure drop for the same heat transfer
coefficient.
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Nomenclature

A,s  Flow wetted surface area (mm?).

A, Heat transfer wetted surface area (mm?).

V,p  Total fluid volume inside the heat exchanger (mm3).
Dy Hydraulic Diameter (mm).

A,y The average flow area (mm?).

D Pin diameter (mm).

H Pin height (mm).

L Total test section length, Pin tail length (mm).

Q Heat transfer rate (W).

Nu Nusselt number,

Re Reynold number.
h Average heat transfer coefficient (%).

f Friction coefficient.

T;,  Airinlet temperature (K)

T, Airoutlet temperature (K).

T,.u Wall temperature (K).

ATy, The log mean difference temperature (K).

AP,,. The average pressure difference (Pa).

Vil



KThermal conductivity (%).

kTurbulent Kinetic energy.
[Turbulent length scale.

I;Conductive and diffusing flux.

Greek
uDynamic viscosity (K—g).
m.s
u.Eddy viscosity or turbulent viscosity (%).

0 Pin fin angle.

p Density (%).
2
eTurbulence dissipation rate (':—3).

Subscripts

eEast face of control volume.

wWest face ofcontrol volume.

EEast node ofcontrol volume.

WWest node ofcontrol volume.

PNode of control volume.

EEEast of the east node ofcontrol volume.

WW West of the west node of control volume.
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