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Outline
• ISU flow test

– Test section geometry
• Class exercise using ABAQUS

– Model geometry
– Material properties
– Boundary conditions
– Heat loads
– Mesh
– Results (temperature and heat flux)

• Calculating safety factors
– Departure from nucleate boiling (DNB)
– Flow instability (FI)



ISU flow test
• Test section geometry

Stainless steel heater
5000 W
0.475 diameter
57 inches heated length

Glass tube
2.323 outside diameter
0.197 inch wall thickness
60 inches long

Water inlet
55°F
10 gpm

Water outlet
Subcooled liquid
atmospheric pressure



Class exercise using ABAQUS
• Model geometry



Class exercise using ABAQUS
• Material properties



Class exercise using ABAQUS
• Boundary conditions and heat loads



Class exercise using ABAQUS
• Finite element mesh



Class exercise using ABAQUS
• Water channel temperature distribution (°F)



Class exercise using ABAQUS
• Heater surface radial heat flux distribution (BTU/hr/in2)



Safety factors
• Critical heat flux in flow boiling



Safety factors
• Departure from nucleate boiling ratio (DNBR)



Safety factors
• Flow instability ratio (FIR)
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