Questionnaire
Overall questionnaire 

1. Specify the governing transport equations, assumptions and simplifications. 

2. Specify the numerical algorithm used (fully implicit, fully explicit; semi-implicit). 

3. Specify the two-phase models and formulations used (HEM, drift flux model, two–fluid model, etc.).

4. Specify any optimizations of the code predictions that were performed by adjusting the model parameters to the experimental database. 

Phase I – Void Distribution Benchmark
Exercise 1 – Steady-State Sub-Channel Grade Benchmark
Participant: 

Code: 

1. Specify the cross-flow models used (diversion flow, void drift and turbulent mixing models).

2. Specify the flow regime map used.
3. Specify the interfacial mass, momentum and energy exchange models. 

4. Specify the wall drag and heat transfer models.

5. Specify any spacer grid effects on the void distribution if modeled. 
6. If symmetry used, specify the symmetry applied in the model.
7. Specify the axial nodalization utilized (number of nodes, node size, variable axial nodding, spacer grids location with respect to the axial nodding, etc.).

8. Specify the boundary conditions used.
Phase I – Void Distribution Benchmark

Exercise 2 - Steady-State Microscopic Grade Benchmark
Participant: 

Code: 

1. Specify the peculiarities of the local topology or topologies used. If more than one topology used, describe the local topology map. 

2. Indicate (if standard) or describe (if specific) the two-phase model used. 

3. Specify the interface mass, momentum and energy exchange models for various topologies. For example, for bubbly topology describe the bubble formation, bubble diameter and diameter change if used. 

4. Specify the wall drag and energy exchange models for each topology. Describe the heat transfer from the wall to the liquid and/or vapor, the effect of a liquid film if used, etc. 

5. Specify the type of turbulence model used and associated near wall treatment.

6. Describe any modeling assumptions and simplifications if used (details of spacer grid modeling e.g. ferrule, springs, dimples, etc.).
7. Specify the transversal mesh used (number of cells, specific issues related to cell shape). 

8. Specify the axial mesh used (number of axial cells, length of each cell, variable axial cell length).
9. If symmetry used, specify the kind of symmetry applied in the model.

10. Specify the boundary conditions used.

Phase I – Void Distribution Benchmark

Exercise 3 - Transient Macroscopic Benchmark

Participant: 

Code: 

1. Specify the cross-flow models used (diversion flow, void drift and turbulent mixing models).

2. Specify the flow regime map used.
3. Specify the interfacial mass, momentum and energy exchange models. 

4. Specify the wall drag and heat transfer models.

5. Specify any spacer grid effects on the void distribution if modeled. 

6. If symmetry used, specify the symmetry applied in the model.
7. Specify the axial nodalization utilized (number of nodes, node size, variable axial nodding, spacer grids location with respect to the axial nodding, etc.).

8. Specify the boundary conditions used.
Phase II – Critical Power Benchmark 
Exercise 0 – Steady-State Pressure Drop Benchmark
Participant: 

Code: 

1. Specify the components of the pressure drop used in the code. 

2. Specify the correlation/models used for single-phase and two-phase frictional pressure drop.

3. Specify the interfacial drag models referred to a specific flow regime. 

4. If symmetry used, specify the symmetry applied in the model.

5. Specify the axial nodalization utilized (number of nodes, node size, variable axial nodding, spacer grids location with respect to the axial nodding, etc.).

6. Specify the boundary conditions used.
Phase II – Critical Power Benchmark 

Exercise 1 - Steady-State Critical Power Benchmark

Participant: 

Code: 

1. Specify the critical power modeling approach (mechanistic model or empirical correlation).
2. For mechanistic approach provide description of:

a) Liquid film flow modeling;
b) Liquid film thickness modeling;

c) Onset of annular-mist flow;
d) Droplet entrainment and deposition models;
e) Spacer grid effects on the critical power. 

3. Specify the cross-flow models used (diversion flow, void drift and turbulent mixing models).

4. Provide description of the fuel rod modeling.

5. If symmetry used, specify the symmetry applied in the model.

6. Specify the axial nodalization utilized (number of nodes, node size, variable axial nodding, spacer grids location with respect to the axial nodding, etc.).

7. Specify the boundary conditions used.
Phase II – Critical Power Benchmark 

Exercise 2 - Transient Critical Power Benchmark

Participant: 

Code: 

1. Specify the critical power modeling approach (mechanistic model or empirical correlation).

2. For mechanistic approach provide description of:

a) Liquid film flow modeling;

b) Liquid film thickness modeling;

c) Onset of annular-mist flow;

d) Droplet entrainment and deposition models;

e) Spacer grid effects on the critical power. 

3. Specify the cross-flow models used (diversion flow, void drift and turbulent mixing models).

4. Provide description of the fuel rod modeling.

5. If symmetry used, specify the symmetry applied in the model.

6. Specify the axial nodalization utilized (number of nodes, node size, variable axial nodding, spacer grids location with respect to the axial nodding, etc.).

7. Specify the boundary conditions used.
