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Flow Visualization Study around the Distributor of Plate-fin Heat Exchangers

Tae-Sik Jeong, Seung-Ha Park, Chang-Su Kim and Hyoung-Bum Kim

Abstract. Plate-fin heat exchanger is a kind of compact heat exchangers with a good performance in heat
transfer. It is widely used in various engineering fields such as aerospace, chemical and biomedical indus-
tries. Quantitative and qualitative flow visualization study were performed using the water model of com-
mercial plate-fin heat exchanger with header angles of 30°. The Reynolds number was 100. Conventional
digital particle image velocimetry was used to measure the instantaneous velocity fields of the header
region and the flow visualization using dye injection and hydrogen bubble method were applied to capture
the qualitative flow characteristics. The results showed the existence of separation flow region at the junc-

tion area and the bottom wall of the exit region.

Key Words: Flow Visualization (f-571*]3}), Plate-fin Heat Exchanger (%&-¥ ¥w3}7]), Distribution

Characteristics (815"), Particle Image Velocimetry (JAFEd:
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Fig. 1. Distributor model.
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Fig. 2. Channel geometry of distributor.
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Fig. 6. Averaged velocity fields at the distributor.

Fig. 7. Channel flow visualization using dye injection
method (outlet area).

Fig. 79IA& & 9
Atk i oA fEE Al A

TN 73 el

fass

-
BN
s
BN

s
T
2 py

g

o & 4

i
o,
M
o
N
B
P

ks
O
9
o
ol
ll
i
i
2
N
I

e
ol
SL.
b

™
o
3
o)
=9
)

e 1)
o

—1011 OLc; _>l::
(e}
@
B
i
)
>
lo,

2
Al
off
z 2
ol
.3
RN L
N
H
lo
ri
2

.—g‘ rO rlO 5
E0)
HooX
2
_|U‘. l‘ﬂ H-I
Jo
R
ut
ro
=
E;;;
ol
ﬂF

%

o
3
&
N X
b
b
=
fr

)
__)l.l_v”
Lo
oX,
olr
o
)
ol
>
N
r =
N 2
P

do
o
o
o
)
>,
o
QL
N,

}

ol

GREEE

ERCEEE

LT
p
T do

2
i
E
32
iu)
N
b
i

B o buowE ot buoHE ox )

Fi

i

g. 8. Channel flow visualization using dye injection
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Fig. 9. Flow visualization of distributor outlet using hydrogen
bubble method.
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