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Visualization of Flow Characteristics on Thermosyphon with
Immiscible Binary Working Fluid
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Abstract This study presents experiments to visualize the internal flow and heat transfer characteristics of
thermosyphon with immiscible of water-FC40 adopted as binary working fluid. Three different regimes depending on
the amount of heat flux applied to the thermosyphon were observed: natural convection, pulse boiling, and continuous
boiling. Boiling incipience took place in water, which has lower vapor pressure than FC40. During natural convection
water was vaporized in liquid pool while liquid film flows were formed. On the other hand, meanwhile bubbles were
generated in the liquid pool during pulse and continuous boiling, the binary working fluid of water-FC40 was
observed as the mixture throughout a whole range of the thermosyphon.
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Fig. 1. Schematic of experimental setup.

Fig. 2. Visualization apparatus and 2 fluid thermosyphon.
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Fig. 3. Position of thermocouples.

Table 1. Design parameters of the thermosyphon

Working fluid Water, FC40

Water 15%
10 cc

FC40 15%
10 cc

Charge ratio/
volume

Outer Diameter : 15 mm

Container
Dimension

Length of Evaporator : 140 mm
Length of Adiabatic section : 20 mm
Length of Condenser : 140 mm

Container

Material Pyrex
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Fig. 4. Wall temperature variation with time at the
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e
o
I
tjo
o\

Fig. 5[al,[b]:=
7.5kW/m*e wj A]
t}. 28l Fi
w2t B
T3 FolHe
7l wet & vjF
ojth. ol g F7

)
2
£

|
R

F

kS
Ny
)
S

X

g
Kl

FEOE#
N

O

3}
o

oifl
o et
el



i 297 GAfolZe] 5 BAel B AHAIA AT

23

H]

oo
B
o

0
o

el

s

=

T

1

=

=3

NI

B
2

o FR7st 4719

of <]

2~3x

34

i«

94

o] oA &

3L
a

she

5

A

u5o]
ol e} 7]
ER

ol we} &3 FC40 A

=

[

1)
1=13
=

kel
2

94

9,]

o

]

7] 7

=

film on the evaporator surface.
ZE-FA 7 ]

gie}, o]

Fig. 6. Natural convection in the liquid pool and liquid
Fig. 7[b]~[e]& ¢

13

o

o=

d

7

7 @t

AplES Ak

[e=]
=2
[a]

: BKW,/m?2

L

3}

Time (min)

q: 7.5KW/m?2
Time (min)

& ©°
Qin

Q.

2745 A

70
s0
30
20
150.0
1300
50.

(7,) My ‘aamesoduiay, (lep ) ML ‘aimesadwal frem

[

Ny

el o4 B4s)% o

[b]

iR

713E

14 e

bl

Lo
2

£

=3}

]

2 gl uet sold e

Fig. 5. Wall temperature variation with time at the
various heat flux.
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Fig. 8. Condensate flow on the condenser surface.
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Fig. 9. Continuous boiling in the evaporator.
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