o=x=2 DOL http://dx.doi.org/10.5293/kfma.2013.16.6.040
O Original Paper ISSN (Print): 2287-9706
=
HiE diAlof| wE

A Numerical Study on the Effect of Fin Pitch and

Fin Array on the Heat Transfer Performance of a Pre-heater

Ji Hoon Yoo, Kuisoon Kim**

Key Words : Pre-heater Boiler(Z2]3]E]), Internally-finned Tube(1]S ¥ &), Fanning friction Factor(Fanning "F2 759,
Colburn j Factor(Colburn j 7|7, Pressure Drop(%& 33}

ABSTRACT

In this paper, a numerical study was performed to investigate the performance characteristics of a pre-heater. The effects of

fin pitch and fin array type(in-line, staggered, leaned array) were reported in terms of Colburn j-factor and Fanning friction

factor f, as a function of Re. Three-dimensional numerical simulation has been performed by using flow analysis program,
FLUENT 13.0. The results show that Colburn j-factor decreases with the decrease of fin pitch attached in the annular tube.

But the fin pitch has little effect on f-factor. The staggered array and leaned array show improved heat transfer performance

compared with in-line array, so that Colburn j-factor was increased. It also shows that the f-factor of leaned array is the highest

in the studied range of Reynolds number.
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Table 1 Specification of fin parameters

Variables Values (mm)
Inner Radius (7;) 68.24
Outer Radius (r,) 84.63
Fin Length () 70
Fin Thickness (4) 1
Distance of Front and Rear (d, ) 10
Distance between Fins (d,) 4

Table 2= 7|Zmdo] 8 mx] W 22} QIS Lhehy
otk B2 Q1A= 3] =7(fin thickness, §), 3 7+ Az
Zo](fin length, 1) 12|21 3 9]

stof Holstect,

(fin spacing, s), ¥
(fin height, h)E o|-&

Table 2 Geometric parameters of base model

Array No. of s

. s (mm) | a=—
Type Fin h
In-line 36 12.44 0.7587
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