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Analysis of Steam Generator Thermal Characteristics
using Lead Bismuth Eutectic as a IHTS Coolant
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Abstract

The LBE IHTS coolant concept is evaluated to avoid sodium-water reaction incidents in the
SG. This study attempts to assess thermal characteristics of SG for this concepts. The use
of LBE as a IHTS coolant provides an attractive deign option due to its several advantages,
especially enhancement of reactor safety, simplification of SGS and increase in the reactor
availability. However, comparing with the SG of KALIMER, the estimated SG heat transfer
surface area with LBE IHTS coolant is about 1.3 times larger than that of KALIMER and
when maintaining the IHTS size of KALIMER the required IHTS pumping power is 4.3 times
higher due to its hydraulic properties
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Properties Na LBE Xna/XLBE
Melting Point, C 89 130 -
Boiling Point, C 885 1670 -
Density, kg/m”’ 850 10194 0.079
Specific Heat, J/kg-K 1278 146 8.8
Thermal Conductivity, W/m-K 72 134 54
Viscosity, kg/m-sec 0.000266 0.00146 0.18
Prantle Number 0.00472 0.0159 0.3
32 dAa7 AR
321 ¥4 =3
A7 g FU1EA e B4 2 4% ee KALIMER SGY¢ /dst daim  2Ad
AR SG AAAES E 20 YEFUSITE LBEE AF&skE SGol €4 A7]E Nag A st
23 wasty] 99 dAxHoz SGlAe IHTS ¥ 353719 2%, 821 4 SG 44
Fs A A S SGe AV1E Atk A T webA 3 1o AlAgE AAH LBES] W
dAY 54 widd 94 =AM Nagt 22 &% ddstr] A &7t 288t
w LBE®| & 52 2 D3 o] HAsiRo de A4S

2)4 0l ofsf 33



C,
m | pp= mNa( C A ) 1)
» LBE
Table 2 KALIMER SG AAAH( / SG)
Thermal Capacity, MWt  198.35
Steam Condition (Superheated) Tube Configuration
Temperature, C 483.2 Type Helical coil
Pressure, Mpa 15. 5 ID, m 0.016
Flowrate, kg/sec 87.74 OD., m 0.023
Feedwater Temp. C 230 Length, m 60
IHTS Coolant Inlet Temp.C b1l Material 2-1/4 - 1Mo
IHTS Coolant Outlet TempC. 339
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- Nucleate Boiling( Chen (Modified for %,))
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