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» Numerical modeling of the experimental
facility in UW-Madison.
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Experiment Summary

Last year F

Type

rced convection

Z

This year

atural circulation

Case

Forced Flow

Constant Flux

Asymmetric

# of Experiment

4 (2 Power levels
2 Repeat)

4 (2 Power levels
2 Repeat)

4 (2 Power levels
2 Repeat)

Instability

no

no (1 exception)

yes




Last year accomplishments

v" High fidelity
simulations are
performed for the
RCCS

v" RANS simulations
of the
experimental
facility performed
and compared with
the experiment.




RCCS Large Eddy Simulations (LES)







Numerical Model
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Natural Convection

Setup Parameters

Modeling Strategy RANS
Solver Segregated-Steady
Methodology Finite Volume Method (FVM)
# of Elements 125.3 Million
Turbulence Modeling k — € Low Reynolds
Radiation Modeling Net Radiation Method
Buoyancy Modeling Low Mach Approximation
Wall Modeling Wall resolved
Experimental Test # 15 23
Power Levels Low Power High Power
Power 19.82 kW 37.97 kW
Inlet Temperature 301.6 K 300.2 K
Air
Density Ideal Gas Law
Fluid Propertics Viscosity Sutherland’s law
Thermal Conductivity | Sutherland’s law
Specific Heat Capacity Constant
Pr, 0.85
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High Power
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Effect of RANS turbulence models
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Heat Transfer Mechanism in
Heated Cavity
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Conclusion and Future Work

Natural convection tests under uniform power are modeled and compared with experimental results.

A journal paper titled "Numerical Simulation of a Natural Convection Driven Air-Cooled Reactor Cavity
Cooling System Experiment" is in progress for submission to Nuclear Engineering and Design.

Future work will focus on improving the benchmark description report and the feasibility of modeling
asymmetric power profile cases using the existing numerical model.

Publications

A journal paper to Nuclear Engineering and Design titled as “High-Fidelity Forced Convection
%lmulatlo)ns of the University of Wisconsin--Madison Air-Cooled Reactor Cavity Cooling System” . (In
evision

A journal paper to Nuclear Engineering and Design titled as Numerical Simulation of A Natural-
Convection Driven Air-Cooled Reactor Cavity Cooling System Experiment (in progress)
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