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Abstract

A

A numerical study has been performed to obtain the air-side flow and heat transfer characteris-

tics for a two-row lanced finned tube heat exchanger with 7mm tube outer diameter. The

increases of dimensionless local heat flux at the leading edge of slit and bottom surface of the fin

were noticed. The temperature of air at downstream of the 2nd row of the lanced fin becomes

more uniform than that of the plain fin because the mixing of energy increases by the slit and the

side-slit. As the inlet velocity increases, the contribution of the 1st row to heat transfer decreases

and that of 2nd row increases
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Table 1 Details of a two row plain finned tube
heat exchanger®,

Parameter Dimension
Tube outside diameter (D) 7mm
Longitudinal tube spacing (S,) 12.7mm
Traverse tube spacing (S,) 21lmm
‘&\\::z& Fin pitch(F,) 1.27mm
== Fin Thickness(F,) 0.lmm
33
R
= 50
S
40 L — O - Experiment by Kang{8]
—e— Present calculation
— 30
5 i
a,
& [
20
10
0 i 1 " 1 n 1 i
0.6 1.0 1.4 1.8 22

w, [m/s)

Fig. 4 Comparison of pressure drop versus the inlet
velocity for a plain finned tube heat exchan-

(b) Surface geometry N
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Fig. 3 Grid system and surface geometry for 2 row AL Afels 2 A&l Algg 1 4 9l
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Fig. 6 Distributions of velocity vectors for a lanced
fin and plane fin at inlet velocity of 1.5m/s.
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(a) Lanced fin

(h) Plain fin

Fig. 10 Distributions of temperature contours for a
lanced fin and plain fin at inlet velocity of 1.
5my/s.
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Fig. 11 Temperature distributions of fin surface for a
lanced fin and plain fin.
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Fig. 12 Distributions of local normalized heat flux for
a lanced fin and plain fin at w,;,=1.5m/s.
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Fig. 13 Distributions of dimensionless heat flux along
z direction for a lanced fin and plance fin at
win=1.5m/s

Table 2 Contributions, z¢ of fin and tube for
total heat heat transfer.

Plane fine
Fin  Tube

0.3121 0.0328 0.3449
9.5 95 100

0.4014 0.0448 0.4462
90 10 100

0.4748 0.0529 0.5277
90 10 100

Lanced fin
Fin  Tube Total

0.3134 0.0890 0.4024
79 221 100

0.4367 0.1255 0.5622
7T 223 100

0.5412 0.1522 0.6964
T 23 100
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Table 3 Regional contributions, 7, to total heat transfer along inlet velocity. The Al~ A4 and Bl ~ B4
correspond to fin surface region. (See below figure)

Unit[%]
First row Second row
Wi Item
Al A2 A3 A4 | BI B2 B3 B4
Top surface 4.08 2515 11.22 0.87 | 132 532 223 027
Lo DBottomsurface | 353 2636 1047 093 | 094 487 223 026
m/s Sub total 761 SL51 2070 1.80 | 231 1010 445 052
Total 82.62% 17.38%
Topsurface | 3.70 2131 1193 106 | 1.79 670 353 050
|5 DBottomsurface | 311 2239 1138 LIl | 132 621 353 043
ms Sub total 681 4370 2331 217 | 3.11 1292 706 092
Total 75.99% 24.11%
Topsurface | 350 1896 1207 117 | 2.04  7.54 444 070
i-]‘/’ Bottom surface | 291 2002 1177 122 | 162  7.00 445 057
S
Sub total 641 3898  23.84 240 | 366 14.55 889 127
Total 71.63% 28.37%
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Fig. 14 Comparison of heat transfer coefficient versus
the inlet velocity for a plain fin and lanced fin.
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