BFROL X2 &5 K] (2000), Mo Mi3S
Energy Engg. J(2000), Vol. 9, No. 3, pp. 212~220

BT

£E7
=

Fin-tube BIYE Z= S|EWO|= S|EH3S| 2C|00[HE
Y5t 371 550 g F GrE A &4 st P

_g_.gg* . 73;_}3** . QQE*** ng****
s A4 FRY, el SR

RS

A e, g4,

Study on the Convective Heat Transfer and Pressure Drop for the Air
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Abstract — A study on the convective heat transfer and pressure drop was conducted for the air flow
through the radiator core of a heat pipe heat sink. The radiator has a plate fin-tube configuration and 4 heat
pipes were aligned in the flow direction. For a frontal velocity of air at 2.5~4 m/s and a given heat transfer
rate per unit length of heat pipe 5833 W/m, experiment and numerical analysis were performed for heat
transfer performance. The heat transfer coefficient of 32 W/m'K and the pressure drop of § mmAg were
obtained for the air flow of 3 m/s. The experimental and numerical results were in good agreement within
5% for all the range of air velocity.
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Fig. 1. A heat pipe heat sink for cooling of thyristors.
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Fig. 2. Schematic view of a heat pipe heat sink
system shown in Fig. 1.

Table. 1 Parameters of a heat pipe heat sink.

Heat pipe Fin

Envelope
$,=21.23 mm
@, =20.63 mm
evaporator L.= 130 mm
condenser L.= 378 mm
adiabatic L,=90 mm

Working fluid PFC(C,F,,)

Plate spacing : 2.2 mum
Fins/m = 338.6 (fins/m)
Fin thickness t= 0.8 mm
Fin area/total area B = 0.97

Number of fins n= 128
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Fig. 4 Apparatus to measure the overwall heat transfer coefficient and pressure drop for air flow through the

fin-tube core.
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Table 2. Experimental conditions.

Frontal air velocity, V, 2~4 m/fs

20~32 W
(5113.9~8182:25 W/m?)

Hear supply, Q
(heat flux, q")
Gap between fin side

and duct wall, & 0~6 mm
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A : surface area, m®
A, : total heat transfer area, m’
A . fromtal area, m’

: specific heat, J/kg-K

D, : hydraulic diameter, m

h . heat transfer coefficient, W/m>-K

m : mass flow rate, kg/s

P . pressure, Pa

q . heat transfer rate per unit fin length, W/m

Q . heat transfer rate, W

t . thickness of fin, mm

T . temperature, ‘C

U . overall convective heat transfer coefficient,
W/m'-K

v : velocity, m/s

X, ¥ : coordinates, m
u, v, w : velocity component, m/s

& . gap between fin sides, mm
M : fin efficiency
n : area-weighted fin efficiency
9, : local difference in temperature between fin
base and air flow (T,-T,), K
0 . average of temperature difference, K
Re : Reynolds number, Re:%
SHEA
b ¢ fin base
t : total
o . entrance
=i
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