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During impinging jet cooling or spray cooling of high temperature surface,
film boiling collapses by initiating localized liquid-solid contacts on superheated surface, and
rapid cooling begins. This criteria, i.e. wetting initiation condition, is very important related to

steel manufacturing process and etc. This research tried to reveal this wetting initiation
conditions mainly by visual observation of localized liquid-solid contact situations and local
surface temperature measurements on superheated surface. As a result, under experimental conditions

tested in this research, the wetting initiation temperature was mostly ranged between spontaneous
nucleation temperature and Leidenfrost temperature.

MHF



o
. where? when?
1.
CAE
® (HFE-7100)
d(®)
(HFE-7100)
1
400
HFE-7100
MHF
®
Liu&Wang
MHF




o

® 1mm
HFE-7100 60
170
100 400
&)
@ 0.25mm
HFE-7100
400
@ 180mm
®
® 0.25mm
400
@ 180mm
@
2 17
20.6L/m’*s 24mm
® 1mm
t=500ms
2

140

HFE-7100
154

HFE-7100
125

DR e ]
t=800[ms]

® 1mm

E‘IE51!|| ur-:
2

=
@
=}

T
HFE-7100 (room temp.)
sprayed on sapphire

/'//“/0
140 /—-—-'— wE

--O--Twet [ ] H=25mm, V= 4.8 L/m%s
—@— Twet[ ] H=12mm, V=20.6 L/m’s | |

=
13
al

(€«—— T, of HFE-7100

[
a
o

[iN
o~
o

i
w
a

[N
w
=}

Wetting Initiation Temperature, T _ [ ]

i
N
3]

€ TLE‘d of HFE-7100 on sapphire

i i
140 150 160 170 180
Initial Surface Temperature, TWi [ 1]

[N
n
o

[
w
S

@

2 t=0ms
t=500ms
1000 /s
1/50000 s
1ms 20u s

1

0.2mm 20u s
20
Ms
20u s



1ms 20u s
ms

—— gray point
—— black point

Number of dots

0 50 100 150 200 250 300 350 400 450 500 550 600

Elapsedtime[ms]

Koshizuka, S., etal., Int. J. Heat and
Mass Transfer, 45-13 (2002),
pp.-2633-2642.

Dhir, V.K., et al., Trans. ASME, J.
Heat Transfer, 128 (2006), pp-1-12.
Ohtake, H. et al., Int. J. Heat and Mass
Transfer, 36-10 (1993), pp-2541-2552.
Nagai, N. & Carey, V.P., Thermal
Science and Engineering, 10-2 (2002),
pp-1-9.

Nagai, N. & Nishio, S., Experimental
Thermal and Fluid Science, 12-3 (1996),
pp-373-379.

, (B ), 58-549 (1992),
pp-1490-1497.
Hasan, M.N. et al., Int. J. Heat and
Mass Transfer, 54-13 (2011),
pp.2837-2843.

Ohtake, H. et al., Int. J. Heat and Mass
Transfer, 47-8 (2004), pp-1965-1977.
Liu, Z_.H. & Wang, J., Int. J. Heat and

Mass Transfer, 44-13 (2001),
pp.2475-2481.
Nagai, N., Obe, H., “ Study on

Initiation of Localized Wetting During
Film Boiling Near the MHF Point in Spray
Cooling” , International Journal of
Transport Phenomena, , Vol.14, No.4,
2017, pp-307-313.
http://ww_oldcitypublishing.com/journa
Is/ijtp-home/ijtp-issue-contents/ijtp-v
olume-14-number-4-2017/ijtp-14-4-p-307-
313/

Nagai, N., Obe, H., *“ STUDY ON

INITIATION OF LOCALIZED WETTING DURING
FILM BOILING NEAR THE MHF POINT IN SPRAY

COOLING” , Proceedings of the First
Pacific Rim Thermal Engineering
Conference, , 2016, pp.1-5.

Nagai, N., Onishi, H., Nikaido, H.,
Serizawa, Y., “ Visual Observation of
Liquid-Solid Contact Situation on
Superheated Surface Cooled by Liquid Jet
or Spraying” , Proceedings of the
International Heat Transfer Conference 15,

, 2014, pp.1-9.

Hashimoto, S., Nagai, N., "Initiation
of Localized Wetting during Film Boiling
Near MHF Point in Spray Cooling” , 2016
International Symposium on Advanced
Mechanical and Power Engineering,
2016.10.28,

", 53
, 2016.5.24,

Obe, H., Nagai, N., "Study on
Initiation of Localized Wetting During

Film Boiling Near MHF Point in Spray
Cooling” , 2015 International Symposium
on Advanced Mechanical and Power
Engineering, 2015.11.20, Shanghai(China)

Obe, H., Nagai, N., "Study on
Initiation Conditions of Localized

Wetting during Film Boiling Near MHF Point
in Spray Cooling” , 2014 International
Symposium on Advanced Mechanical and Power
Engineering, 2014.11.28, Busan(Korea)

2014, 2014.11.8,

o
NAGAI, Niro



@

®

*



