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1) Behavior in large pools of liquid

2) Effects of non-condensable gases on condensation heat transfer
3) Condensation on containment structures

4) Behavior of containment emergency systems (PCCS, external air
cooling, etc.)

B) Thermo-fluid dynamics and pressure drops in various
geometrical configurations

6) Natural circulation
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7) Steam liquid interaction

8) Gravity driven cooling and accumulator behavior
9) Liquid temperature stratification

10) Behavior of emergency heat exchangers and isolation
condensers

11) Stratification and mixing of boron
12) Core make—up tank behavior
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» PAFS (Passive Auxiliary Feedwater System)
o APR+ JHHOIA] ZHEY (20143 BZEMA Q17})
o HXgAES A UA|
» PECCS (Passive ECCS)
o Hybrid-SIT 2 SA| 7
—7|1& A O AR A
o 2f29| IPOWER LCHH|

— ADS (Automatic
Depressurization System) 2

» PCCS (Passive Containment
Cooling System)
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» In—tube condensation

» Boiling heat transfer in outer wall of the tube

» Natural circulation
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® Annular flow condensation model
= Shah (1979)

b= 03y, 04 3.8 x \7" k,
h = 0.023]@2; P!L 1+— —
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— Focus on vertical tube

=

=

® Stratified flow condensation model
p(p.—p, )h&g[f

= Chato (1962)
ku (T -1 H(Dv j
.t( Sat ‘)

— Based on lower vapor velocity

h= 0.296|:

— Neglect the heat transfer at bottom

Condensate film
draining
downwards

Condensate pool Liquid

flowing axially

Dobson-Chato (1998)
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- Focus on horizontal tube
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Hot Plume

Heat transfer mechanism of PASCAL
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Tube Axial Location [m]

Local HTC in Tube [kWJm2K]

Local HTC on Tube [kamzK]
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m ASAIE T ATLAS-PAFS (Reduced height, 3 tubes)
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mASAY oL ATLAS-PAFS

® FLB simulation
= PAFS natural circulation flow rate
= Primary and secondary pressure
— New model predicted the Exp. S/G pressure better than default model.
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® Geometry
= No. of bundle: 4 / train
= No. of U-tube: 60 / bundle (20 X 3)
® Bundle Effect
= Flow direction (1) - Bundle effect is large. 1) Lateral flow

* Flow direction (2) - Bundle effect is small.

| Top View |

PCHX Tubes

3D simulation

2D simulation

PCCT Temp.
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m 45 E4: Main feedwater line break (EUR Rev. E 27 0I%)
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"3 Passive ECCS s 2

Phasel-1 : Pressure HPZR top & HSIT inlet nozzle
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3. Passive ECC
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4. PCCS
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Multicomponent gas
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E/ H|1u(Mechanistic Model)

Crawford

0.373

K. A G SC - [# 2
(1958) LRT |:>Bavg K. = [# mol/hr-ft2-atm]
Ackers qcond = KcMs (Psb - Psi)hfg D 13 0.373
9l (p .
K,=C—e| =P L4 _
Mass Transfer (1960) TUTL {ﬂDAB ( P B e
Coefficient . P _P. 213
s llier o (P —Py) h Pr
(Driving Force (C%gj) Geons = Keg P, hg K. = (p g o Ke = [m/s]
with terms of . o 97
pressure and ) Geona = Jg * Mg
mole fraction) MARS-KS 1-vy, K. = sh2ze K = [m/s]
(1.4) =Ko, In Nigo D,
1- ysb
q:on = J c ATcon Ke = [m/s]
el - ( y K. = Sh% Choice of among the se
(8.2QA) —KME-In| 25 e (aT,,,) ‘ h mens
1-vy, veral options by user
hC:Shk—C:CC(Gr-Sc)Mk—LC
q;ond = hc TbS _Tis 1 (h2 F’OMVZD0 _
Yizsi Trare s Peterson (k ) K, :¢T_[ng2—T02j = [W/m?]
Coefficient (1993) =Shf(Tb5—Tis) , ’ (- xe) /(1 %)] ke = IMPK/W]
(Driving Force ¢=ng=_ |n[:<bb/x.] .
with terms of N e =
temperature) Anderson Geona (Tb T ) . ZShf=®C° (Gr-Sc) L same unit with Peterson
(1997) = Shk—LC(TbS —T,S) k.= %(hng::;\A_FDJ =Suction Factor
bli
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EM H|u(Exp. Correlation)

Dehbi(1991)

Liu(2000)

Kawakubo(2009)

Su(2013)

Su(2014)

Lee(2017)
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F_ L°%®[(3.7+28.7P)—(2438+458.3P)logW, |

ATO5 , Where P in atm

h =55.635X2**P**?AT %" whter P in Pa
h=(1/h, +1/R)"
h, :Film HTCevaluated by Nusselt's therory

h = min[O.33X;°'8ATv3'25, X;OJATVV’"'ZX#'ZS]-(P+0.5), where P in MPa

h =[10189.3+90416.4P — (4314.4+ 46537P) log10(100W, ) ] AT, *®

h =[-2913.62+7957.3P — (7841.62+ 3051.85P ) log10(W, ) | AT, **

h = Nugk /D,
NU, = 890G I\, 0% 357037
-p )2 c (T, -T,
Gr= gp(Pw i pb) WS =1-W°, Ja= p( b= Tw)
H hy

03<L<35m
0.152 < P <0.456 MPa
10<T,-T, <50°C
0.2533< P < 0.4559 MPa
0.395<W, <0.873
4<T,-T,<25°C
0.33<L<1.0m
02<P<04MPa

0.05< X, <05
5<T,-T, <50°C

0.2< p<0.6MPa
0.20<W, <0.80
27<T,-T,<70°C
0.4< p<0.6MPa
0.07 <W, <0.52
13<T,-T,<25°C

0.1<L<35m
1.36-10° < Gr, <5.05-10”
1.16-10° <W, <2.35.10°2
0.009 < Ja <0.035
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