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Abstract

Subchannel analysis was performed for a typical single fuel (TRU) assembly of the
HYPER core using the modified SLTHEN code. The assembly which consists of bare
fuel rods without grid and wire spacers was chosen and analysed for the average and

hot conditions. SLTHEN predicted that the maximum coolant outlet temperatures of the



average and the hot assembly cases are higher than the average coolant outlet
temperature by 142C and 22.8C respectively, when flow split and heat transfer
between subchannels are considered. To validate the results, the calculated radially
averaged coolant temperature by the modified SLTHEN code was compared with the
existing one obtained by the analytical model. The comparison showed good
agreements between two approaches. Additional sensitivity calculations were performed
for the various inter assembly gap flow rates and turbulent flow mixing. These showed
that the modified SLTHEN code can reasonably simulate the heat transfer between
subchannels of the HYPER core. In particular, the maximum coolant and cladding
temperatures, which are major parameters in the conceptual design stage, were not
largely affected by the turbulent mixing in HYPER design conditions. Therefore, the
modified SLTHEN code for subchannel analysis of the HYPER core can be used
effectively for thermal hydraulic design of the HYPER core in conceptual design stage.
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Parameter Values
Core :
Core Thermal Power [MWth] 1000
Coolant Pb-Bi Eutectic
System Operating Temperature [C] 340 - 510C
Cooling Type Forced Convection
Active Core Height [m] 1.6
Fuel Assembly :
Assembly Pitch [cm] 16.13
Inter Assembly Gap Thickness [cm] 0.3
Duct Inside Flat to Flat Distance [cm] 15.01
Duct Wall Thickness (cm) 0.26
Duct Wall Material HT-9
Rods per Assembly 217
Nominal Linear Power Generation [W/m] 12152.6
Nominal Assembly Mass Flowrate [kg/s] 173.6 kg/s
Fuel Rod :
Fuel Rod Arrangement Triangular
Active Height (cm) 160
Outer Daimeter (cm) 0.67
Pitch/Diameter 1.48
Cladding Material HT-9
Cladding Thickness (cm) 0.068
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Item Ht A hot A&
(Fz=1.2, Fr=1.0) (Fz=1.2, Fr=1.6)

Average Exit Coolant Temp. [C] 510.0 612.0
Peak Coolant Temperature [C] 524.2 634.8
Peak Clad Temperature [T] 536.7 654.7
Pressure Drop [kPa] 32.6 32.8
Inlet Velocity [m/s]

Average 1.433 1.433

Interior 1.449 1.449

Edge 1.382 1.382

Corner 1.097 1.097

Bypass - _

Inter Gap 0.000 0.000
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€H 0.1431E-4 0.8121E-5 0.6769E-4 0.4E-4

[#31] Reference Temperature : 425C
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em
Mixing Parameter 0.0 0.001 0.01 0.1
Eddy Diffusivity [m2/s] 0.0 0.137E-4 0.137E-3 0.137E-2
Avg. Exit Coolant Temp.[TC] 510.0 510.0 510.0 510.0
Peak Coolant Temperature [T] 524.2 524.2 524.2 520.7
Peak Clad Temperature [C] 536.7 536.7 536.7 533.2
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