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Numerical Simulation of Shell-Side Heat Transfer and Flow
of Natural Circulation Heat Exchanger
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Abstract: In order to analyze the influence on the heat transfer and flow characteristics
of the heat exchanger model of different solving models and structures, a variety of
transformation to the model equivalent for the heat exchanger was studied. In this
paper, Fluent software was used to simulate the temperature-field and flow-field of the
equivalent model, and investigate its heat-transferring and flow characteristics.
Through comparative analysis of the distribution of temperature-field and flow-field for
different models, the heat-transferring process and natural convection situation of heat
exchanger were deeply understood. The results show that the temperature difference
between the inside and outside of the natural circulation heat exchanger tubes is larger
and the flow is more complex, so the turbulence model is the more reasonable choice.
Asymmetry of tubes position makes the flow and heat transfer of the fluid on both sides
to be dissymmetrical and makes the fluid interaction, and increases the role of natural

convection. The complex structure of heat exchanger makes the flow and heat transfer
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of the fluid on both sides to be irregular to some extent when straight tubes into C-bent

are transformed, and all these make the turbulence intensity increase and improve the

effect of heat transfer.
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Fig. 2 Cross-section grid of four models
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Fig. 3 Temperature clouds at four different time of model A
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Fig. 4 Temperature clouds at four different time of model B
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Fig. 5 Temperature clouds at four different time of model C
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Fig. 6 Temperature clouds at four different time of model D

WAL, % BB AR R 34 R I RS H 2R 1Y
A ML 238 K, HL I sh 38 42 4% 3 F i Tk
BRI g &

2) XA ALC

1 PR AR KR B4 07 AN [ A5 ) 3
Wi 0 25 SR A AT BT 22 5 3 U B AL A 1 4
RIS AL PCR . R ALC IR Y = K
(85 K 25 53 s e A 7 C 1Y) 3 5 40 A 52 B 7™ 4%
R R S TTASE R A ) 22 A v 0 3 T 4 A A B
255 DRE MR I B A8 Kok B A8 AH [R] B (]
PURE R A A 37 T O L A R C A T 15 1 v —
S LRI A 4 BOSCR AR C 14T, 1%
AL 0 AN X BR M A 20 A T AR Y
TR 7 AR 25 S, K R I B 25 T BE R I T AR )
(3K B VR T (45 1 88 o VB i, i TR &
P Rt e SRR T AL AR

3) Xf A A D

feIAE B S T e s 45
AR A B Al A T 2R K
F14) ek 5 A Ak ok 6 AH ) B ) PN RS D) 9 A4
TRLEE FUBETY A B AR o — 28 BB D 4
PR AR A G, IR ELRL D IRE =
VU R] & R ) /0 X3P 9 R O
A R AR B i 2 BB AR . KRR R

WL 25 AR E T BRI AE . LA D Y
b3 A o I S N < R IS I 2/ N L R
A7 B S5 R B A A — R EE R T AR
JEE 43 A RV B 08 AN DU 5 755 i A 5o R 4 A
B Hoe T R A B e
2.2 i35

A4 BRSPS AE 4 A 20 rfo0 G0 R B
JE ARk PR R 2 P S 4 R R AE ] — 2 2% -
T 43 590 SR FHAS [ 1 B30 8 B 1 9 3 43 A o T
B’ 7~11,

D XA AB

IE 7.8 A HY AT A B I AR

=150s

B7 0 BEEL A 4 AT [a] 20 ) 3 B2 1

Fig. 7 Velocities at four different time of model A
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Fig. 8 Velocities at four different time of model B
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Fig. 10  Velocities at four different time of model D
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Fig. 11  Flow field distributions of four models
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