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Enhancement of Condensation on a Vertical Plate
(Effect of Dispersed Fin Length on Characteristic of Condensation)

Rencai CHU' Tsutomu HATANAKA " and Shigefumi NISHIO*

Abstract

In previous study, the characteristic of the condensation heat transfer on the dispersed vertical surface were
investigated experimentally for the application of the finned surface to the thermoelectric generator utilizing boiling and
condensation as the electrodes of the thermoelectric module. A prediction model for this diapered finned surface was
proposed, based on Adamek-Webb model of the condensation on a finned tube. In this study, a condensation heat
transfer experiment on a vertical dispersed finned surfaces using FC5312 was carried out, in order to enhance the
condensation heat transfer coefficient by optimizing the fin size on a dispersed heat transfer surface. Experimental
parameters were the fin width, thickness, height and the dispersed fin length. As the results, it was found from the
experiment there was a dispersed fin length corresponding to the condensation at the maximum and its value was 1.75
mm. As the characteristic, the condensation changed from slowly increasing to rapidly increasing and then decreasing at
a steep grade, with decreasing the dispersed fin length. In addition, the fin height did not affect this optimum dispersed
fin length and the dispersed fin length affects the dependence of the condensation on different fin thickness. Further, the
prediction values have a good agreement with the experimental data except the case of short dispersed fin length.
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Fig. 1 Schematic diagram of experimental system.

S, -
;-

1 ||||||||||||IIWIHIHIIHIIIII

2

w
E

nlarged figure

58mm

Fig. 2 Parameter of the dispersed surface.

3 RERBRBLUEER

F9, BT o« AHEEI IR T D EMe R D
—flZX3Zx L. p=07mm, t=02mm, h=3
mm T, NXTA—HX L THhHD. oo, THl
ETARNCLDFHEMAREE XL MELOFRE L.
755455735 X 9IRS L C—HLA B 2JIE i
MENFELN, L BV/INEWVIEE anNKE L 2D
RN, ARBNEEE IR T D IRFEIC TRl R =
EWR R LRV, EBRTILL=1.75 mm DA,
i K 18000 W/m™K D BVEFER G S 7z,

7ok, ENTRER L ERT D L, L =58 mm DY
BIXEHEM & FERE S IBERL —&%T 5. L=9.1
mm, 4.2 mm & 1.75 mm DL, FHEMENE T K&
O THDHD, ERNE & 3R —ET 5. LrL, L=
0.525 mm OEFE, FEROa 1ZFHEM LY 3EFL K
TRMEE D, AREHTET VI, SIS T D
HEIER & L CHEAEICANTZDY, BRI KT
ETFNATHD. L=0525mm DFATIE, 740D
WiEiZ L 0.525 mmX¢ 0.2 mm CTE 7 1 NZITVWE
RERY, ZO XD =RoeEO RIS T, €
TDRFNR 256D 5. STERBI4NZ LuE, 7«
VAR D AR RPTRII AR O T WEMEEMERE & R

©2007 The Heat Transfer Society of Japan



25000 1
o L=58mm (Exp)
s [=9.1mm (Exp)
20000 A [=42mm (Exp)
- X L=1.75mm (Exp)
<€ 15000 X L=0.525mm (Exp)
E -———L=58mm (Cal)
= 10000 Ll et | L=9.1mm (Cal)
3 —— L=4.2mm (Cal)
————— L=1.75mm (Cal)
5000 —--=- L=0.525mm (Cal)
Nusselt
0 |
0 10 20 30 40

T T, (K)

Fig. 3 Condensation characteristic on dispersed finned
surface (b = 0.5 mm, = 0.2 mm).

25000

20000
e oA T
< 15000 PR T e
£ /AR e I e T
> S T N R
~ 10000 =
3

5000 [ o p=3mm o h=4mm & h=5mm

-———h=3mm ------- h=4mm h=5mm

0
0 10 20 30 40 50 60

L (mm)

Fig. 4 Dependence of condensation on L.
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Fig. 5 Dependence of condensation on t with different L.
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