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Experiment on forced convection-condensation heat transfer
characteristics based on finned plate configuration

GU Li~hao, LING Xiang, PENG Hao

(Jiangsu Key Laboratory of Process Enhancement and New Energy Equipment Technology,
School of Mechanical and Power Engineering,

Nanjng University of Technology, Nanjing 210009, China)

Abstract: Experimental investigation of forced convection-condensation heat transfer
and flow characteristics based on finned plate heat exchanger for condensing heat recovery
was studied. With the experimental data, the effect of outlet flue gas temperature and ve-
locity on condensation performance was studied, and the performance curves of Reynolds
number-Nusselt number and Reynolds number-friction factor have been obtained. Mean-
while, the comparison of experimental results between wind tunnel test (using air as work-
ing fluid) and condensation test (using flue gas as working fluid) was also presented. From
these results it can be seen that, due to the extensive non-condensable gas (about 92%),
enhancement of overall heat transfer performance is not obvious, and the forced convection-
condensation heat transfer coefficient is 10% —20% times more than that of the forced con-
vection without condensation. A heat transfer criterion-based relational expression under the
operating condition was also obtained. These results provide insight into improved designs

of finned plate heat exchangers for condensing heat recovery.

Key words: condensation heat transfer; heat exchanger; non-condensable gas;

waste heat recovery; finned plate

:2011-12-08
shttp: //www. cnki. net/kems/detail /11, 2297. V. 20121218. 0859. 201212. 2692 009. html
(BE2008005) ; (NCET-07-0434)
(1986—),



12 : 2693

) Q
D, Re
d; St
f t
hy At
L u
L Ot
. K
m v
Nu ”
Pr e
Ap
c m
cond o
{ v
g w
gs ws
i
,
, 1
2 s s
s
s s
, ,
s
, s H
[1] s
,
s ,
, , R s s
s
[2-3] . [6-8] X [9-10]
s
, s ,
s s
, 3
9 9 ’
(5] ;
s
s . Slegers MU 0.5%
. . 50%,
s s s ,

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2694

27

R LJia ¥
. Masahiro ¥ SO,
3.2X107* 0.6X107*
, , SO,
.MA B : .
2
2.1
1 (a) ’ N
External fins
(flue gas side)

(a)
Channels for
flue gas

Channels for
water \

(b)

1

Fig. 1 Fin-plate configuration and fluid channels
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Fig. 2 Experimental setup
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