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Abstract: In this study, a smooth flat surface, low fin, Turbo-B, and Thermoexcel-E surfaces are used to examine the
effect of the flow velocity on the pool boiling heat transfer coefficients (HTCs) and critical heat fluxes (CHFs). HTCs
and CHFs are measured on a smooth square heater of 9.53 x 9.53 mm’ at 60°C in a pool of pure water at various
fluid velocities of 0, 0.1, 0.15, and 0.2 m/s. Test results show that for all surfaces, CHFs obtained with flow are higher
than those obtained without flow. CHFs of the low fin surface are higher than those of the Turbo-B and Thermoexcel-E
surfaces due largely to the increase in surface area and sufficient fin spaces for the easy removal of bubbles. CHFs of
the low fin surface show even 5 times higher CHFs as compared to the plain surface. On the other hand, both Turbo-B
and Thermoexcel-E surfaces do not show satisfactory results because their pore sizes are too small and water bubbles
easily cover them. At low heat fluxes of less than 50 kW/m’, HTCs increase as the flow velocity increases for all

surfaces. In conclusion, a low fin geometry is good for application to steam generators in nuclear power plants.
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Fig. 1 Schematic of test facility

o
M
I
ol
=
o
rlr
X
o,
>*¥~'
o
o
ju
N
2
ot
=

ARE3le] A °ﬂ°:7J}XH
HS dAdY 43
Al EHANA Y fE
AL At dA GRS HIE A
QAT a7 s VR ARE A

s},

A

» i
q

> oo B odop@ R
o ru L Jo X
fu
% H

r-

ol
o
K
by

7M1 vl G Ales 588
BA9) Aot 49 FAE 2
o 2bs frA c8F 2 A4
WE 87)e B A9
ZAE Al 27 110mm, 4ol 180mme] F o
o] Ao A4 90mm, Ho] 50mme] HZE T}o
2g T4 Wz SHste] WEC F sz
of 3} B wo|Zeo gdHE ZUAE A
']’5‘]'04 LAY 2E FA= F delZE T
cRHAL w oI EAME duw
T ECEBEE S
FA2 wne A8 F

1Y

(K

Lo

::‘

A
A% spo] o] F o

ol A & el w

345

i
I
ol

2

Ao A3 AT

T«

i

Test heater
(Copper block)

Red epoxy fill MC Nylon
Stainless steel
(TC & Electrical wires)
ﬁ O{
<~
| 70 - 40 o
(Unit : mm)

Copper block(9.53mm X 9.53mm X 4mm)
with 4 thermocouple holes of
1imm diameter, 5mm depth

< Copper block
< Silver soldering
< Heater

®

0000

©O—

Fig. 2 Test heater specification
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Table 1 Specifications of test surfaces

Enhanced . Turbo | Thermo
Plain | Low fin
surfaces -B excel-E
Thickness 4 4 4 4
(mm)
Fins/m - 1023 1653 1929
Fin height | 121 | 044 | 049
(mm)
_ Gap - 0.58 0.085| 0.121
size(mm)
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