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Air Side Heat Transfer Charactieristics of Tension Wound Transverse Fin

with Minichannel

Yong-Bin Imt

+ Jong—Soo Kim**

Abstract : Pipes, tubes, and tubular sections with external transverse high fins have
been used extensively for heating. cooling, and degumidifying air and other gases. This

work was performed to

investigate an air side heat transfer charactieristics of

minichannel with tension wound transverse fin. This estimate was confirmed conversion
heat capacity the air side surface area enlargement and heat transfer charactieristics
performed available inlet tube side hot water mass flux or outlet tube side air frontal
air velocity. The most suitable tension wound transverse finned minichannel was
measured extremely low in air side pressure drop and fin effectiveness 3.3~4.4. The
pressure drop 0.9~2.8 Pa was ranged frontal air velocity 0.5~1.2 m/s. It is also
appeared that heat transfer in air side could be better conversion heat area which has
been increased 330% of heat capacity compared with the bare tube.

Key words : Tension wound(#3® #3), Transverse fin(7}2%3 3), Minichannel (F[Jz1¥).
Heat transfer(849), Fin efficiency(¥ &8)
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Fig. 1 A tension wound transverse fin with
minichannel.
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Table 1 Specification of the test section

Specification Dimension
Fin Material Aluminum
Fin Pitch 5 um
Fin Thickness 0.2 mm
Fin Height 9 un
Tube Material Copper
Inner Diameter of Tube 3.56 mn
Outer Diameter of Tube 4.76 mm
Tube Thickness T 0.6 m
po v o
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(a) Front view
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meter computer
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Fig. 2 Schematic of experimental setup.
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Table 2 Uncertainty of measuring system

Specification Uncertainty| Measure
T Type o )
Thermo- Sheath + 0.2 % |Temperature
couples
T Type +0.3% y
oo o
Nozzle | D : 4bmm 0'50/ 2.0 Air flow rate
(
Mass Flow OVAL it 105 % Water flow
Meter rate
—_
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Fig. 3 Comparison of pressure drops with bare
tubes as a function of frontal air velocity.

[s) R [ef - .
Z AGHAL 7477 x 1072 m? 3+ 75.335 x
10° mPoltt, FALFE F71& FLYH 253
B AEPFE AHgEgen, B WS £
o A B 95 T AAFEo] It
ol wel ALl ST, TIN5 AL
He) 7tz < SERERE R

o
w
<
S
N
o
X
ox
bt
rN
iio4
oL

(704)

Z 2
AT
100
®  Frontal Air Velocity(m/s) vs Water Mass Flux(kg/m®s) : 150
@ Frontal Air Velocity(m/s) vs Water Mass Flux(kg/im®s) * 250
80 A Frontal Air Velocity(m/s) vs Water Mass Flux(kg/m?s) : 350
g Inlet Water Temperature : 85 °C
b Iniet Air Temperatute : 25 °C
2
& 601 Bare Tube (Copper, D, : 3.56 mm, D, : 4.76 mm)
&
@
£
E 40 4
-
I
£
A A
20 . 3 § ¢
]
o T T T T
04 06 0.8 1.0 1.2 1.4
Frontal Air Velocity (m/s)
(a) Heat transfer rate of bare
minichannel
100
f . Infet Water Temperature : 65 °C
Circular Fin Tube Intet Air Temperature : 25 °C
80 4 -
—~ s
3 -} a 2
g 4 N *
© E
x 80 a s
5_, [ ]
2
S 404 Tube : Copper, D;; 3.56 mm, D, : 4.76 mm
: Fin @ Aluminum, Width :  mm. Thickness : 0.2 mm, Pitch : 5Smm
I intet Water Temperature : 65 °C
% Inet Air Temperature : 24°C
20
®  Frontal Air Velocity(m/s) vs Water Mass Flux(kg/m*2 s) : 150
B Frontal Air Velocity(m/s) vs Water Mass Flux(kg/im?2 s) : 250
A Frontat Air Velocity(m/s) vs Water Mass Flux(kg/m*2 s) : 350
[ T T T

04 06 0.8 1.0 1.2 1.4
Frontal Air Velocity (m/s)

(b) Heat transfer rate of transverse

finned minichannel

Fig. 4 Heat transfer rate of bare and transverse
finned minichannel as a function of frontal air
velocity for various water mass fluxes.
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Fig. 5 Fin effectiveness of circular finned tube
as a function of frontal air velocity for various
water mass fluxes.
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Fig. 6 Fin efficiency and overall surface
efficiency of circular finned tube as a function of
frontal air velocity.
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