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Q Basic rule0j }2 &2
» = e A 7|dkor o

qin = qout

» SH/0H HA of A
» baffles
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O 2 &2 73T UR #1==
» thermalBafflelD : heat transfer on a baffle
» turbulentTemperatureCoupledBaffleMixed

QO #3& 84
» wallHeatTrasfer: wall heat transfer BC

» turbulentHeatFluxTemperature: wall heat flux BC

» externalWallHeatFluxTemperature: wall heat transfer including thermal
resistance of the solid

» turbulentTemperatureRadCoupledMixed: wall heat transfer for multi-
region case
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O SH|/AXN HAS|M (Conjugate heat transfer model, solver-level

implementation)
» LS G99 23
» 3T A =M A% ER

O thermalBaffle model (patch-level implementation)

» region M
» B RS XS A
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» J5‘.'-E-<é§(lumped) B Hi: turbulentHeatFluxParabolicTemperature
» 1-D B externalSolidWallTemperature/thermalBaffleUnsteadylD

>y
P L, o
T, | T.
solid /\
Qw Qex Qw Jex =
T <olic master slave
T
P Tex P Tex
\_'_I \_'_I ‘ ,
1 Layer nLayers nLayeres
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d turbulentHeatFluxParabolicTemperature

SCLENE

1 =

HEY o x]

12{57| 2|5t FHEELE 25 22X

24412 0] 8

HEY o g

pipeWall

{
type
heatSource
q
kappaMethod
Qr
rhoWall
kappaWall
CpWall
deltaWall

Is

Cdmpressible::turbulentHeatFluxParaboliCTemperature;
flux;

uniform 4663.8811;

fluidThermo;

none;

7900;

17;

500;

2.2e-3;

SinternalField;
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d turbulentHeatFluxParabolicTemperature e E
O NHZ= of| X 274 T Gex
. solid
dT lumping . At
psts == Vq IZ> Ts :Ts + (qex _qw)
dt psts5s T
P Tex

O 2 X
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» EEY 20 Bx 7™
dT
2
~ —b+2c
T=a+by+cy ay y D

» FEE OLX| BE

1 1 1
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d turbulentHeatFluxParabolicTemperature >
O dA =4 7 Qex
aty=0,T=T, O solid
k
aty=0, q, =—(T,~Tc) =4 @ T T
aty=0,, T=T, ®)
aty=o,, q=0, ®
» bisfromeq4 Gw=kb = b=q,/k,
. q../k.-b q.,/k,—q,/k, g, —0
k b_|_2C5 — C: ex S — ex S W S — ex W
w cis fromeq6 K ) =0 = 25 2. 25,
» ais from eq 2 Ts:a+lb5s+£(;552 — a= S_lq_wgs 1552 Gex — G
2 3 2k, ° 3 ° 2k0,

O wall temperature (patch face) T,=2
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mperature
O HH facel] %ot I 2 ALEXL7L Ho|Th
UHY WHAS B0 HH P42 Foict

pipeWall

{
type
value
kappaMethod
mode
q
h
Ta
curvature
nlLayers
thicknessLayers
kappalayers
Cplayers
rholLayers
RLayers

externalSolidWallTemperature;
uniform 298.15;
fluidThermo;

heatFlux; //heatTransfer;
uniform 4663.8811;
uniform 0;

uniform 298.15;

80;

55

uniform 0.44e-3;

uniform 17;

uniform 500;

uniform 7900;

uniform 0;
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= qrd 49| o] A2}
O WHE oMo BHE WHA
(T-T") . ,dT|  dT
O=k—| —k—
ey At dx|,  dx|,
O ¥ JAXEO EMr MO| numbering
Q~T0J 0 1 2 3 4
T, | T, | T | T | T
Te| o | o |0 | 0| e T
H =,..
o 1 2 3 4 5

Q O|Atg} Hb Y AlO| solver
» Implicit method: TDMA
» Explicit method: 4-step Runge-Kutta
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O UHE MojMo| FHE WHA
(T-T") . ,dT| ,dT

O=k—| —k—
At dx dx

e

PCy

- 2] 7_|:|x|. AH A

O EME 49| £l 2| £ES 0[8¢h 1X 38

Q externalSolidWallTemperaturen}o| X}o|H

» For a master patch, slave patch temperature is used

!

as a fixed value
» For a slave patch, master patch temperature is used
. master
as a fixed value
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M1 gest analysns

B HYMERES HM1-1 & &

d HYMERES

O JHSSHT
» OECD/NEA =&
» }A| = 7|28k Swiss PSI, France CEA

» E71=: 14 7=

o =X
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Mkl test anaIySIs

» AEL 7|2 Y S ZEt HR =T
» 12 HEC°| HH Z=
O rhoReactiongBuoyantFoam
» assumption of unit Le number
- Energy 0 . - [ﬂ J o [a . J
— +V-(pUh)-V- Vh —(pK)+V - (pUK) |+ R
o (PRI - (pUh) b > | 5 PR+ V- (pUK)

. M 1
=—Vh —(Le—1 h VY,
}} ‘ g PI_ 5 SC( € )ﬂz{: 51 I

» o 24 G,=pU g=--Vp.g
— buoyant k-¢ model with SGDH Pr,
L] ° ’ k
— realizable buoyant k-€ model with GGDH G, =pU"-g=C, ;(R'V,O)'g
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2 A|l: thermalBafflelD
Q 3D thermal baffle e
» 3Kl X HIX Al - thermalBaffle
QO 1D thermal baffle &l
» 1K SHx g Al thermalBaffleUnsteadyl1D
O conjugate heat conduction (CHT)
» SH|-10H HA|s|A: cht solver
»w ZAXio| Ml 3 7|2 Qlol| AFE0]| X<k
» 0.5 M Ml =90| AX}0] CHsH
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PAM1-1 };est anaIySIs
TX| off &

d HM1-1 teste| @ = #iX|Ot3
O buoyant realizable k-¢

T

=1
x

21t (6)

Blind Calc. TCG19
realizable k-= GGDH TCG19
o Exp. TCG15

Blind Calc. TCG15
realizable k-- GGDH TCG15
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- Kk equation (; ) + div(pkU) = dz'vH,u +§]V k} +G, +G, —ps+S,
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- Buoyancy production G, = pU-g=C, - (R ' VP)' 2 by GGDH
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