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Simulation on Vapor Film Thickness in Sucooled Film Boiling under a

Cyclic Pressure Wave
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Fig.l1 Schematic of the Analytical Model
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Fig.2 Planning of Experimental Apparatus
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Fig.6 Natural Frequencies of Vopar Film

34 ZHEEREEFTIEOETIRENE
ZREBEE E 6 =01mm & LT, {ZEHELE & 7%
SIEDOEAIREEOBRZ BT L 72 #5R % Fig.7
(27" L7206 Th =873K. 6 =0.lmm. pm =1kPa ® 5=
HCRHEZITo 720 EEIVNS KRB IZONTIHE
HIRENDIKE L D 2 EDT 5
RAABFEEIZL YR EZ RO D E kAL 25,

f;, — 64)(] 03d—0.456 <9)

ZCT, ol IEEIREN S [Hz] d 3B e

[mm] T&H 5,
10} ————— —e
. ;
s
o
[#]
=
[
5 .3
g 1%
TE L .
E
[
Z
2 L MR B Erare | L PR B
]&10” 10 10%

Diameter, mm

Fig.7 Natural Frequencies of Vopar Film with
Hear Transfer Body Diameter

35 HEHE’J#@JH—rU)nJrﬁ R D2 —

friEH % h=1750W/m’K & L T, ZLABEE S 0%
BB LI TIEIE DR O B 2R THh D,
R 6 DA L Ak, Tn=873K. pm=10kPa.
6 =0.lmm. R=15mm T. f=0. 200. 1500. 3000Hz
IZDOWTATo 720

B 8 IZEHH AR % /R 3o £=3000Hz T &, f=0,
200Hz D E L0 . ZAREE S OZEHIHS 26
Nbo TOLH)ICHEAIREE & 2% 2 FHk BT

i

200 — |

T,=873K
Pm=10kPa

1750wm?17
N \

—
=
=

- 3000Hz /” J K
1500Hz
1 " |

T 2 3 4
Time, ms

Vapor film thickness, g m

[
)

Fig.8 Effect of Oscillation Frequency of Pressure
Waves of Vapor Film Thickness



FMRENZEB 2 IR 72 L & DY 7 7 — VIRFEAJRE SZFOFE 29

ARABEESORELEH L, ZORRERILTH
7 9 BAMEOBIBIIFET E 7,

f=1500Hz Tld. ZAXRE S 258 1/2056 250
HPITRELLEBH LT L2009 5, EHEE
5L CTheh2ms UBETRKE S EHT L, Lo
L. iz 3R e By, BARE S MERK
2B AIEINE R S N v,

3.6 BEHNZEEIOHE-—RIEOAZ IDHZE-
RENE L OZEINZB LITTEEOIRIED K
XSOWEBERRLI20, 6. 7TOWE L FHEEE.
Tw=873K. ¢ =0.Imm. R=15mm. f=1500Hz O 5f4-C .
pm=1kPa. 10kPa. 0.IMpa |l DWW CEIHE %1772,
M OICEHERE R Z R L /2o 1kPa TIRBEE 22
SOEFIMHFETEZ) b v, 2L, EH12
FERIASEE® L 728 &, YO L) B#HERT 0T,
WROH L EZHTH Do 0.IMPak ) IRIFIZT
e FFITHMLCVEBZRT . AONETE
EDH40um F THAT A5, 20HT SIS
LC450 um T TEINT 5, 2msfFi TIEE L o
7IRBEDS 1 Bk G 5 & v o . ANHEI L ZS) %
IRY ZED Do T

500

f=1500HZ.}=873K.h=1750W/mK [ \:

400__ I{/’\/o.lmpa N I _

pum

300

200

Vapor film thickness,

Time, ms

Fig.9 Effect of Oscillation Amplitude of Pressure
Waves on Vapor Film Thickness

3.7 EHEDEE

BRI 2L R B E D 2 M2 5 & . ZBREIED
HESNGZ EE RS, BUmER ) L URE)S
RESNLZ EMOENTVER, 22Tl
IR 2 FEIZE B % N 2 72356 DA BIRER) R % 7R
NTHIzo BAE S OEEC X 5B EOE(L
ZEHE L 72

PI1I0IEE NGB AT v TIRIZEfL L 72 & &
(0Hz) & . JEHARIZZ L L 72 & & (1500Hz) OFEHE

iz, RAPE S P —EDOyE L L2
DT %o

PENEIE S 28 L T YR E ORREEIZ I,
L AR ON e D% A7y 7IRIZ
BINS 72 SPRORES LR LD, TORER
IDTNTH L. RARESHELE L TR
HEORFIIFFETE LW EPHLE IR 572,

2

— —
Ty=873K  1750W/niK

Pm=10kPa

Pm=0Pa

1500H4

Total heat transfer, J
=
un}
N

Time, ms

Fig.10 Effect of Oscillation Frequency of
Pressure Waves on Heat Transfer

4. £&EO

TR O SRR E g2 5272 &0
LR S OZLZFHH L7z,
(DRERDOFIHERERE L —%T 52 &0 SHENT
D2 MR L 720

Q) FEAERB M E S L WENZH 2R 5 & EE
B CASEE SR E LT T L 2 LAMERTE
720

(3)F WD & 9 & LB/ S WIRIGO 7912
Lo CHESAEZHIE L. BiRIRE TR O B
filllc & ) Sl E A2 BT X RS HERR T &
720

3 HK
(D) Rk SE - THRSEST - WIE— AR, ARla)E Lok e
DOEIMEAERH Z 0 L 72 S0 EEEAL OVERNZ B
3 B8, H AR 5w S04 (Bifi) 56-521(1990),
94-100.
(2) Masahiro Furuya and Izumi Kinoshita,
Effects of polymer, surfactant, and salt additives
to a coolant on the mitigation and the severity
of vapor explosions, Experimental Thermal and
Fluid Science,Volume 26, Issues 2-4, June 2002,
213-219.



30 [V

(B)HAIEM - I 2%, BRBEON)F) v
2 BT 2 B LEOMI L T, H AR
FSCEE (B ) 68-675(2002-11),3176-3182.

(4)M.L. Corradini, Phenomenological

Modeling of the Triggering Phase of Small-Scale
Steam Explosion Experiments, Nuclear Science
And Engineering, 78, 154-170(1981).
(5)L.S.Nelson and PM. Duda, Steam Explosions
of Molten Iron Oxide; Easier Initiation at Small
Pressurizations, Nature 296 (1982),844-846.

(6) Grigoriev, V.A.- [T 7 2 %, Proc. Int. Heat
Transfer Conf. 7th, Munchen(1982), FB36.
(DVERIESC - bR, 77 —Villigic i)
% I 1 A0 & B/ N BRSBTS B TR
(55130, A &Ek- KAEKRD 77— VigphER) . HA
PR SCE . Bl 52-476(1986). 1811-1816.
(8) BT - Al e Kl L e ik 1~ 2R 10 b D 28 XU AR
BT A0 (55 2 3. iy mEEE)c B X
T 77— Y T ORE) . HERBW ST
% (B#fi) . 66-642(2000-2), 633-639.

(9) & - LT, MRS 0 - KIS T D /S
Wl EE (C B3 2 0F9E. H AHI A axmm U8 (Bi)
69-682(2003-6) . 1433-1438.

(10) g #Feml - 13D 2%, 7 7 — VIEEHBIET
FREUCE S 058, H A5 U (B |
54-506(1988) . 2830-2837.

(11)D.F.Fletcher and M.Siguadson, The Effect
of Coolant Viscosity on Natural Convection Film
Boiling, Proceedings of the International Seminar
on Vapor Explosions and Explosive Eruptions,
(1997)131-137.

(12) fRHFEZE. FHERER, BEWRIC X 2 B
IBRB DL 1. HaMz HeTo—ik
PIZEENIC RS 5 2R, H AR S5m0 (B |
55-509(1989) . 194-199.

(E-mail: takasima@oyama-ct.ac.jp)





