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Heat Transfer Performance of Individual Rows in Fin—Tube Heat Exchangers
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ABSTRACT: An experimental study is performed to examine the heat transfer performance
of individual rows of fin-tube heat exchangers. The heat transfer performance is measured
using an air-enthalpy type calorimeter. The examined heat exchangers consist of 7mm tube
and fin patterns of them are slit and louver types. Equivalent fin spacings are 18 fins per inch
(fpi) for all samples, and the number of tube rows are two. In order to confirm that thermal
boundary condition on fins of each row are the same, physically separated between two rows
as well as connected heat exchangers are used. The frontal air velocity is varied from 0.7 to
25m/s. Heat transfer performance for each row is measured. It is observed that the heat
transfer coefficient of the second row is smaller than that of the first row at low Reynolds
number while larger at high Reynolds number.
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Fig. 1 Schematic diagram of multi-calorimeter.
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Fig. 2 Two-types of examined heat exchanges.
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Table 1 Specifications of heat exchanger sam-
ples (unit: m)

Notation L1 12 S1 S2
Fin Type | louver | louver slit slit
Fin pitch | 18FPI | 18FPI | 18FPI | 18FPIL
Step pitch | 0.021 0.021 0.021 0.021
Row pitch| 0.0125 | 0.0125 | 0.0125 | 0.0125
Tube diam.| 0.00735 | 0.00735 | 0.00735 | 0.00735
# of rows 2 2 2 2
1&2 rows |separated|connected|separated|connected
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Table 2 Experimental conditions

Inlet air Inlet water
Temp. ferl%rgal, Temp. Flow rate
35C(DB) | 0.7~25m/s 60C at water
24C(WB)| (6 steps) AT=5T
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Fig. 3 Heat transfer rates of heat exchangers.



284 ¥gd - HAE -
10 T—A ———
.8 B\v
ag 0.8+ \e%v
= T -
§ oo+ —0— L2 tstrow

g —e— L2 2nd row

o —~v— 82 1strow

® 044 —%— S2 2nd row

% %v/‘“”_"-'mﬂ.

£ 024 =

©

@«

T A_r_]
(X} ul

[ 10 14 20 25
Inilet air velocity {rv's}

Fig. 4 Contrbution of individual rows to total
heat transfer.

2
Lo

at

Fydel 9% B Hdg9Me &
T 259 _EYL FYHEER 7
7He 24 $%S Eddos x4
%7 d, 193 299 #© LEEII A
252 FAHNE Rtk &, 147 2 Ao}
eEayt glemg 4t Axe) 9% ddgo]
A "ok maa 193 290 Ho) dAHUE
A 2eEAEA g RS Ad@3 IS F
2 Ras Relch okztol Helrt ®olE b
e BF¥E Fo¥ Ry dAxE B F ST
28y HolHdA B F e Aoy FHeA
WY gt =& geolnk 9@ AHRERRY B
A7) AddAe EX(1EF 28 @ FH &
7L 223 v AR vEd de=w gad
%, Fig. 3¢ B¢ AWI’IEE F0td wE 19
2 299 AEHF Frhgo] A Z2EE RAYFH
AUtk o)A AVFIIEEY F7te| ©E 289
A945 7IdErt F4EE 49 Fig.4e
ZF AT dF 2 99 JidEE ez )
. ARFEES FoHg) wE 199 vid=
7t grAasteE wdE, 2949 AdEE I R
t} 299 JldEE AATNHE 25m/secel A
P% A Ftste

197 249 HESL Fig. 590 VeI A
2 ge F da@rldAd dadirled Adgu B
auAy BYE B9 2= @iy, dubEe
2 QAGE 224E 9y Frl Alejy 2Ei
%t AX, ARHOZ AFEo] BAsA 4.
Fig.5% oigi® =gt & J4¥2go) HE&3E
Bolm itk Fig.32 BW £¥8 4x@rid ¥

4 ol

e AT
i o
@f_“&o&m

#a

o
i

SR L]

1.00

| R

By - ¢
om s,
—f———,
-
0.961 ~a— L1 1st row =g
~— | 1 2nd row
Vs ~—&— 81 1strow
0.944 —4— 51 2nd row
—0— L2 1st row
—— L2 2nd row
0824 o S21strow
1 ~—v— 52 2nd row
0.90 ; - e
0.5 10 15 20 2.5

Frontal air velocity {(m/s)

Fig. 5 Fin efficiency of heat exchangers.

A FolE Gagrirt o & Hdd%EE 2oln
9lew, Fig.58 €348 duirs fige ¥
e dassy gagrd A Jdegn g
t}. Fig.5% ¥ AUFNSEY} & JddA
299 BNEEe] 1¥e BELED B Yehta
gk AWMFNGEt EHgtel de of Aol
ZolEx vbdy dAET vk 249 WAELY
"gol 199 guy & Aol ol RL 2¢4
NE Lo, 43 AGM o], AWITNEE W
NRTL ovlgn, &, JANE 29 WRE )
27l AUIFIIS RS ot e 289 A
g#Fol 24 WY ALS ouiste Hofth

2349 371& 4RgASFE ok An ol
A9 Colburn-; UAR B Fig. 6o ve}
he =N

j= h“c Pr3? (6)
max -, a

Fig.69 71252 HaAAGETBH(Ape) ¥

H3e 371 ARAFFE(Gpe) R THHA

& 71gez AN dolE2+E vebart

_ Guacda
Re = w#a (7

9 Ao FHAA(d,)S A-B AnFI|A
F717 BHelE HALAFFE 93 (minimum free
flow area)& 71F 22 o3 Zo] AT



29 W-¥ 4u@NY 448 AENS 373 25

.10

} —o— L1 1st row
Q.08 ~—a— |1 2nd row
~0—-12 st row
—a— 12 2nd row
0.06 L2 2nd
0.04 }
0.024

B:T;:—:H
. //.gi%g-"&ﬂzat—mﬁ

T T T T 14
100 200 300 400 500 600 700 800 900
Re,

{a) Louver fin

010 —

~—&r—§1 15t row

0.08 .‘ —&— 51 2nd row
—v— 82 1st row

—¥— 82 2nd row

0.06 4
0.044
ﬂ\.-ﬂ
PR s
0.024 b
¥ Al R R T 7 T
100 200 300 400 500 00 700 800 900
Re,
{b) Slit fin

Fig. 6 Heat transfer coefficient of each row.
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