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Heat Transfer and Pressure Drop Characteristics
of Heat Exchanger for a Gas-insulated Transformer

Jin-Ki Ham, Joon-Yeob Lee, Young-Ki Kim and Seok-Hyun Song
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Abstract

A plate-fin-tube heat exchanger used for a SFe gas-insulated transformer is extremely important since
the dissipation of the heat generated from inside coils has a significant effect on the performance as
well as the durability of the transformer. The heat exchanger consists of corrugated plate fins and
staggered array tube bundles for coolant. In order to find out heat transfer and pressure drop
characteristics, series of numerical analyses for plate fins with enhanced surface geometries were
conducted. Based on the results of the numerical analyses, an improved model of the plate fin has been
proposed.
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Fig. 1 Concept of cooling for a gas-insulated
transformer.
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Fig. 3 Schematic diagram of various plate fin.
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Fig. 6 Temperature distribution of SFe gas and fin side for present plate fin.
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Fig. 7 Velocity and temperature distribution of SF¢ gas side for various plate fins.

1050



2004

14.0 ' T . T . T . :
—4&@— Previous
ROPg op = = a8 &— Diamond [4h
10.0 - —— Poaw L
—B— Vv_wavy
=
E 8.0 s —se —— O.strip [
ﬂ-l T = s C_louver -
= 6.0 — —%— Perforate | |
4.0 — -
~E—— ’e >
20, o . . —
i S S— + +
0.0 1 1 L 1 1 1 1 L X
0 20000 40000 GO000 B0000 100000
Re_Dh

Fig. 8 Comparison of friction factor based on Repn.

30.0

Previous %i
25.0 Diamond %
P_wavy | |
-
.g 20.0 V_wavy T
"Eii - O_strip |
= 15.0 C_louver
= -
“5 Perforate
= 100
5.0 —]
0.0 1 l L I 'l l 1 I. A
0 20000 40000 G000 80000 100000
Re_Dh

Fig. 9 Comparison of Nusselt number based on Repn

1

Fig. 9= 2 & dde

golE Aol e] Hd dHLEA

=

d
=

2 AR} dRAE
o] Aae djal

o
e —

oAl K=
o1 g3 FuFe

LHERS

.o
2ds

e £ 8ol rh
%

sal

»

=4

A

il
r N l
4 ofr uly o >®
oo M WU oo o 1 g

AC)

1

il
¢

®

b g
ox
3T

it
=
olr
rlo

Lo
o
L
iy

4, 2
7h2d A WMo dudrle] 7|E FHolE
¥l 2 33 Diamond Ripple, 43.47 3

Offset Strip, Convex Louver, Perforated 3 5. @lo]

9@ AWANS FAA eI e AEL

2. =

sl
=

1051

ojt

121
=

A

(ot
e

==

A
sl A4 Nu 7}

=
hl

Al =gl A A A
Z o] Eo] Offset Strip<
ol E

2 vhehgu

el

i

W @uw 4%

(1) R. K. Shah, A. D. Kraus and D. Metzger,
"Compact Heat Exchangers”, 1990, Hemisphere
Publishing Corp., New York

(2 R. L. Webb, 1994, "Principles of Enhanced
Heat Transfer", John Wiley & Sons, Inc., pp.
273-340

(3) "Fluent Reference Manual”, Fluent Inc.

(4) L. J. Goldstein and E. M. Sparrow, 1977,
"Heat/Mass Transfer Characteristics for Flow in a
Corrugated Wall Channel”, Journal of Heat
Transfer, Vol. 99, pp. 187-195

(5) J. E. OBrien and E. M. Sparrow, 1982,
"Corrugated-Duct Heat Transfer, Pressure Drop
and Flow Visualization”, Journal of Heat Transfer,
Vol. 104, pp. 410-416

(6) A. R.  Wieting, 1975, "Empirical
Correlations for Heat Transfer and Flow Friction
Characteristics of Rectangular Offset Fin Heat
Exchangers”, Journal of Heat Transfer, Vol. 97,
pp. 189-198

(7) T. Hatada and T. Senshu, 1984, "Experimental
Study on Heat Transfer Characteristics of Convex

Louver Fins for Air  Conditioning Heat
Exchangers", ASME Paper ASME 84-H-74
(8) M. Fujii and T. Yoshida, 1991, "Heat

Transfer and Pressure Drop of Tube-fin Heat

Exchanger with Trapezoidal Perforated Fins",
Proceedings of the 1991 ASME JSME Joint
Thermal Engineering Conference, Vol. 4, pp.

355-360



	Paper List
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장
	제8발표장
	제9발표장
	제10발표장
	제11발표장

	Author Index



