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KALIMER-600
Analysis of Thermal and Flow Characteristicsin the KALIMER-600 Reactor Pool

150

100% COMMIX-1AR/P
366.2 510 . UIS
512 514 uIS

Abstract

Analysis has been made for the thermal and flow characteristics at the steady-state operating
condition at 100 % power using the COMMIX-1AR/P code. The temperature in the cold pool, and
core inlet plenum is uniform at 366.2 , and that in the hot pool is a 510 . Since the radial
temperature distribution is 512  through 514  at the bottom of the UIS, it seems that the thermal
load due to the radial temperature gradient is not as severe as at the bottom of the UIS. The results of
the steady-state analysis shows that the sodium is well mixed and nearly at on isothermal condition

in the hot and cold plena, and there are no unexpected conditions that are of concern to the designer.

COMMIX



COMMIX

KALIMER-150

COMMIX
2. COMMIX
21
KALIMER-600 (pool)
, (IHX),
1,2 (pool)
uils IVTM IVTM
90°
DHX

, Air Separator

Support Barrel

39

ulS

2.2

COMMIX-1AR/PM

. PSDRS

10 ,

2 , Air Separator

(Expansion Cell)

34

KALIMER-600

HTS piping

(pool)
Air Separator ,

Air Downcomer

,  COMMIX
2 ’

2 1
13 )

1 b

, 4
DHX
, IHX DHX
DHX

Blanket Driver Fuel,



Control Rod, Reflector, I1VS, Shield

Duct
8
1
Pitch Pitch  161mm
A 224482 mm® . uss

Aotal = E(Rozut o Rﬁ)

R :\/M
V4

USS ( 1)
r =0.085m
Inner driver fuel (90 )
r =0.806m
Middle driver fuel (108 )+ Control rod(12 )
r=1.228m
Outer driver fuel (120 )
r =1.538m
Reflector(66 )+B4C Shield(72 )+IVS(114 )+shield(96 )
r =2.203m
Support Barrel
r=2.88m
Uss Middle driver fuel

2.3.
231

bundle



2
2
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v=4.3123(m/s)
Middle driver fuel
Porosity y=0.2844
v=4.2909(m/s)
Outer driver fuel
Porosity y=0.3163
v= 3.8548(m/s)

flow

Vv

flow

Reflector+B4C Shield+1VS+Shield

Porosity y= 0.3161
v=0.0694(m/s)
Core Support Barrel

Porosity

2 3 Orifice Group

Uss
UsSSs Inner driver fuel
366.2 859 kg/m3



23.2

PHTS
[5]

IHX  Shell,

1)
0.4874 MPa A bundle
duct  pin
Blasius

pin  wire wrap M
f=M fumn
0.316

smooth — 0.25
Re

f

0.885

P 6.94
29 . 7 b R e0.086
1.034 D

= P omd T H 22
5 ()

pin D = 7.4 mm=0.0074m
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0.316 0.3738

f =(1.183) RS Re™®

pin L
L=05xZ(6)+Z(7)+---+Z(14)+ 0.5x Z(15)
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2
98.689%, 1.311%™ | 1589.3 Mwt

Inner driver fuel

Q =547.638MWM
Middle driver fuel
Q = 625.338 MWt
Outer driver fuel
Q =407.7 MWM
Reflector + IVS + Shield
Q =8.624MW
Shield, , pin
Duct
duct
4mm , duct 3.7mm . Support Barrel
1 sMwe .19
2.34 i

For sodium flows around fuel pins

Nu = 5.0+ 0.401Re** Pro+
For sodium flows in IHX tube side

Nu = 5.0+ 0.025Re"® Pr°®
For sodium flows in IHX shell side

Nu = 6.5484 + 0.2809 Re® pr%%
For sodium flows over flat plates

Nu = 5.0+ 0.025Re%® pr°®
For sodium flows inside support barrel surface

Nu = 5.0+ 0.172Re** Pr®®
For argon flows over flat plates

Nu =1.0+1.22Re**" Pr®*
For air flows over flat plates

Nu =1.0+1.22 Re®*" pr%4
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View Factor

1 , Air
Separator emissivity 0.8 [
48 , 24 ,
18 , Air Separator 6
COMMIX constant turbulent diffusivity
24,
100% IHTS total flow rate 6769.0
kg/sec IHX 2.943 m/sec . , IHX
t 310.7 , COMMIX  first-order finite-
difference formulation [1] PHTS
IHX
IHX 307.7
air separator 3.176 m/sec
40
3.
1/4
397.325 MW, 4.0 MW , IHX 400.125 MW,
PSDRS 1.2 MW
366.2 ,
510 . PSDRS
40 163.7
9  IHX (J=8)
uIS
512 514 510
IHX Primary IHX
, 366 IHX
10 inlet
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