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NUMERICAL STUDY ON HEAT TRANSFER CHARACTERISTICS FOR RING TYPE HEAT EXCHANGER

W.R. Dong, HK. Choi” and G.J. Yoo’

Numerical analysis is performed to find flow and heat transfer characteristics for ring type heat exchanger.
3-D numerical predictions are carried out for the ring type heat exchanger system with Reynolds number varying in
the range of 1,000 and 10,000. From the prediction, streamwise velocity, pressure drop, flow rate and heat transfer
coefficient are analyzed. It is also found that characteristics of pressure drop and heat transfer generally follow well
proportional variations of Re"for the wide range of Reynolds number considered in this study.

Key Words: 33 &3l7|(Ring Type Heat Exchanger), 27

2235 (Secondary flow)

N
ol
ol
o
2
ofl
o
o
N

<l
3
g
Bl
rlot e
)
T
> o
= o
Ty
% i

12
—Eé
Of
=
R £
¥ N
5%
rﬂ

ne
B
fonit ofy

o2
e~

U
>
N
2

2 4o

2,
e
2
x

N
N
o3
52

3

>
P
1)
=1
%0
=
]

e
ﬁ‘
ol
2
ox 12 tlo

[
i
o
>,
2
o

> N
o
=
O
B
12

El

(o

N
lo,
12 o%

Aojeta o 7) A2 A & st
2 A3, AQdisn 7 A A A S sk}

* Corresponding author E-mail: rhapsodist99@changwon.ac.kr

H(Pressure Drop), &5 (Heat Transfer Coefficient),
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Fig. 2 Configuration of inlet port and outlet port
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Table 1 Boundary conditions for cooling water

g4 Domain Boundary Condition
A HH Axz
Flow AT UAFF =2
=T Neumann =71
Hull W9 ks
Temperature yjo] 3§14+ AA-L2(607C)
Tjo| = Z+ Neumann =71

Table 2 Boundary conditions for sea water

o4 Domain Boundary Condition
Far Domain Neumann =71
Hull 9] Rl
Flow OE THEE 24
- Neumann %71
Far Domain o4
Temperature dT IALE(157C)
=7 Neumann %71
EgF A B C
a5 9.521x10 1.322x10° -3.075x10°7
IR 3.039x10° -3.500x107 1.366x10”
ARAZ | 4.757x107 2.345%10" 2.925x10”
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Fig. 3 Grid system for cooling water
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Fig. 4 Comparison of mass flow rate at each channel
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Fig. 6 Streamwise iso-velocity distributions in an unit channel (0
=270°, Re=5000)
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Fig. 7 Streamwise velocity profiles in an unit channel(6=270°)
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Fig. 8 Plot of the Fanning factor as increased Reynolds number
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Fig. 9 Iso-temperature contousr at 270° section in an unit channel
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Fig. 10 Variation of the heat transfer coefficient along the curved
channel.
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