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Direct numerical simulation of pool boiling
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It is important to investigate a mechanism of boiling phenomena. However there are a lot of unknown factors. To
clarify the mechanism of nucleate boiling is still a big challenge for researchers. The present work has been carried
out to get insight into it in three-dimensional pool boiling by DNS based on the MARS method which was developed
by one of the present authors. The working liquid is water at the atmospheric pressure. It is heated via solid from the
lower side of computational domain with constant heat flux in order to take account of the spatial and temporal
variations in wall temperature. Superheated state of water is allowed. Departures of some bubbles and the following

wakes were observed.
oooooao

0o00o0o0o0oO0d00000oooooooooooooo
ddooodbooooooboobooooooooooo
ddooodboooooooooooboooooooooo
ddooodbooooooooooobooobooboooooo
0o0o0o0o0oO0oo00oo00o0o0oooooooooooo
ddobooobOooooooooooooboooooooo
ddoodoooooobobooboooooooooooo
ddoobooboooooooooboboobooooooo
ddoobodbooooooboooobooooooooo
ddoobooboooooooooobooooooooo
0000000000000000OKenning®OO0O0OO
000o0o0oO0oo00o00o00o0oooooooooooon
ddoobooboooooooooooboooooooooo
000000000 DO0DOO0O00OO0bOO0DoOOndoMikic
0 Rosenow®O 00000000000 O0O0O0O0OOOOO
ddoboodboooooooooboooooooooooo
ddooodboooooooooooooboooooonoo
00o0o0o0oO0oo00ooO0o0o0oooooooooooo
000oo0ooDoOOooooooooooog0 Juric O
Tryggvason 0000000000000 DO0O0®00000
ddddoooobooobobooboooboooooooo
dooooooooooooooad

000o0o0o0oO0000ooooooooooooooo
00 MARS®YOOOOOOOOOOODOOOOOOOOO
ddobooobooooobobooboooboooooooo
00o0o0o0oO0oo00oo00o0o0ooooooooooooo
oooad

oooooao
0do0o0oo0oooobooooonboOod MARS

(Multi-interface Advection and Reconstruction Sol{f) 0 0

0ddooooobooobooooooooooooooo

dooooooooooo

0-0000ooo

ood

copoooooocooooooobood

olF0
+) |O0(FnU )|=0 1
o+ 0 [D0(FU) ®
Oo00OrFOO0OO00O0O0O000O0O0OO0OO0O0O0O0O0000

oooo
DDDFD=sz @

ooooo

00000 Brackbil®O OO CSF (Continuum Surface
ForceJOOOODOOODOOD RROOODOODOO

ou 1

E+(UDD)J =G—E(DP+DDT -Fo)  ©®

oooooooan

%@ CoMT +00(fp CvymTU) @

=00(AwOT)-POOU)+Q
0000000000 Clausius-Clapeyroil DO 00000
0000000

O-00o0o0oooo
cooooooooocooooooOooooooooo

coooooooooooooooobooobooOoboOoboOoboo

OooooooooOooooooocoooooooon

oo000O0o 0O O0O00000 O 0000000

oooooo

coooooooobooooooooooOooOooOobOOOoOoO
coooodooobooooooooOoOboOboObCOboObOo
cooooooooooooOoOoOOb0ObCOCOboObOo
ooooooooooooooo2okooooooooo
oooooooooooooOoOboOoOboObCOCOboObObOo
oooooooo

cooooooobooooooooooboooooooo
cooooooooooooooooOooocOooocooon

Copyright © 2000 by JSCFD



oOooOooOooooovorFOOOOOOOOOOOOOOO
000000 ,00Homogeneousl 00 O0®0O00O0O0
O00000oU0oOoGUUoOODoooooooooooo
oooOooO0oOooOooOooOooOoog vorFrODOODOO
O0000000000 Heterogeneous! OO OOOODO
O00000O0OO(GoooOoDoU0ooooooooooo
oooooOooOoooooooooboOoboOoboOobooboo
oooooOooOoooooooooboooobooooooo
oooooOooOooOooOooOooOobooooooooooo
ooooo
OO0OKenningOYO00O00000D00D0O00O0O0O0OO
oOoodoOdodoOooOooOooOooooooOooooo
oOooooOoodoOooOooOooOooooUooooboooo
OooooooooOooooooood

~ o
e~ Psat(TI )eXF{VI [PI - Psat(TI )]/ RTI}_ PI '

(5)

ooooooo

cooooooooocooooooOooooooooo
0®O0oo00000000000000 VOFOOOOODO
coooooooooooo

cooooooo

000000000000000O0O0O0OO

00000000000000Fgl00000000 (Te
or T)OOO0O0000(ATSTeT, oA T=T,-T )OO O
oo

O00ATS0 (oA T<O)0 00000000000 0000
000000000 Tg (or TVOOODOOOOOO
Qsp CpAWA T

0000000000000 0AOODCODOOO
AOOCpATIL

OOMARSOOOOOOODAOOAFOIOOODOOOOD
O0OOOOOOFOF: AF

OOo0OdQesO000000ooooooooawnonoon
cobooLOOOOObOOOOboOOboOOOOOO voro 0.5

ooooodoo oocoooboooobooooooooooon

Te=100.1C, T,=100.0 OO0 0000

»
»

<
>
[eR
©
e
c
i
Mixturs
< I Gas phase
Liquid phaseé
T TTs Temperaturd

Fig.1 Relation of enthalpy-temperature
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Fig.3 Small bubbles on the heated wall
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Fig.4 Departure of bubbles and disturbance of thermal boundary layer of superheated liquid

Fig.5 Following wake behind departure of a bubble Fig.6 Temperature distribution of the heated wall
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Fig.7 Following wake behind a bubble
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