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The Heat Transfer and Pressure Drop Characteristics of the
Finned Tube Banks in Forced Convection
(Effects of Fin Height on the Pressure Drop Characteristics)
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In recent years the requirement for reduction of energy consumption have been increasing to
solve the problems of the global warming and the shortage of petroleum resources. For example in
the power generation field, as the thermal power generation occupied 60% of the power generation
demand, the improvement of the thermal efficiency is required considerably. This paper described
that the pressure drop characteristics of the finned tube banks used for the heat exchanger in the
thermal power generation were clarified by testing the serrated finned tubes banks with different fin
height for improvement of higher heat transfer and the conventional spiral finned tube banks with
different fin height, and that the equation to predict pressure drop which is necessary on design of the
heat exchanger was proposed.
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Fig.1 Shape of finned tubes

Table 1 Specifications of finned tubes
(mm)
Type Symbol d& d h 4 Pr ks
SP200 173 353 90 09 5.0
Spiralfin  ¢prg; 173 299 63 09 5.0
SR210 253 513 13.0 09 50 6.3
Serrated fin  SR211H 253 433 9.0 09 50 44
SR211L 253 433 90 09 50 24

S, BRINOMELSAE YL v F mm
L, 74 ‘/Eé mm
u @ EREHhFRRE n/s
uw L BRENFTREES) n/s
v | BRRAE A FFE n/s
w, i FT 4 ViR ' mm
Ap: BHAEDOEE Pa
o, BEREE kg/m?
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Fig.2 Arrangement of finned tube banks

Table 2 Arrangement of finned tube banks

(mm)
Arrangement A B C D E F
S, 40 40 40 45 45 45
S, 30 35 40 30 35 40

Table 3 Arrangement of finned tube banks

(mm)
Arrangement | J K- M N o
S, 585 585 585 66 66 66

N 44 51 585 44 51 585
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D, : Direction of air flow

40mm

Right-angled direction
of the tube axis (Drt)

Direction of the
tube axis (Dt)

Fig.4 Region for measuring velocity
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Fig.5 Effect of fin height on pressure drop characteristics
in case of spiral finned tube banks
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Fig.6 Velocity distributions in the right-angled direction of
the tube axis in case of spiral finned tube banks
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Fig.7 Velocity distributions in the right-angled direction of
the tube axis in case of spiral finned tube banks
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Fig.8 Distributions of turbulence intensity in case of spiral
finned tube banks
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Fig.10 Velocity distributions in the right-angled direction of
the tube axis in case of serrated finned tube banks
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Fig.12 Distributions of turbulence intensity in case of
serrated finned tube banks
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Fig.13 Effect of finned tubes arrangement on pressure drop
characteristics in case of spiral fin
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Fig.20 Comparison of heat transfer and pressure drop
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Fig.21 Comparison of heat exchange quantity and pressure
drop characteristics in case of spiral fin

20 r T
Arrangement K O SR210
A SR211H
S; = 58.5mm
S= 58.5mm O _SR2UIL
N =6

000000000060 ¢
10 géﬁ’;mgggu 1

0 '
0 1 2

Pressure drop AP [Pa]  [x10°]

Transferred heat to the air  Q  [k/s]

Fig.22 Comparison of heat exchange quantity and pressure
drop characteristics in case of serrated fin
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