Additional information for BFBT Benchmark
Hideaki Utsuno (JNES)

2005-05-10 (modified)
Following information is provided in order to address some of the questions raised during the discussion in the BFBT-3 workshop.

(a) Specify the water rod description and modeling

The water rod is a hollow pillar structure made with SUS304 and Be partially for void measuring sections, where no water is flowing inside it in the test assembly, A modeling of the water rod would be dealt with such as an adiabatic structure. 
(b) Specify how and where the flow is entering the bundle
Figure 1 shows a structure of Pressure Vessel and Test Section. 

Coolant flows in the Pressure Vessel horizontally through the Inlet Nozzle and down through the section between the Channel Box and the Pressure Vessel. Coolant flows in the Channel Box from around of it at the bottom of Channel Box and up in the Test Assembly.  Test Assembly has additional Spacers two at the Inlet and one at the Outlet, where the structure of it is as same as that of in the heated length.  Coolant flows out the Channel Box and out the Pressure Vessel vertically through the Outlet Nozzle.  
Dimensions of Inlet and Outlet Structure of Test Section are shown in Table 1.
Table 1  Dimensions of Inlet and Outlet Structure of Test Section
	Item
	Data

	Direction of Inlet Nozzle
	Horizontal

	Direction of Outlet Nozzle
	Vertical

	Elevation of Center of Inlet Nozzle (mm)
	-525

	Elevation of Bottom of Channel Box (mm)
	-1,280

	Elevation of Top of Outlet Nozzle (mm)
	5,604

	Elevation of Bottom of Channel Box (mm)
	-1,280

	Elevation of Top of Channel Box (mm)
	4,368

	Number of additional Spacer out of Heated Section
	Inlet: 2

Outlet: 1

	Elevation of additional Spacer bottom face (mm)
	Inlet:  -41,  -569

Outlet:  4,039 


* Base of the elevation is the bottom of heated length. 
(c) Provide the coordinates for one pixel in relation to the center of the bundle
The coordinate is already defined in the provided fine-mesh void distribution data. The data showing “888.0” means structures such that channel-box and rods.
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Figure 1  Pressure Vessel and Test Section
(d) Is it possible to provide 9 densitometer measurements in the horizontal plane for the specified axial locations?
Yes, for the steady-state measurements. Table 2 shows Chordal void measurements data which is included in the provided steady-state void measurements data. 
Figure 2 shows a coordinate of the void measurements. The chordal X-ray beam direction is from west to east (x direction). The beam was moved from north to south (y direction) that is from y=1 to 9 which corresponds to ROD1 to ROD9. 

Table 2 includes horizontal dimension of the beam fixed position from the center line of the Assembly. Therefore, for example ROD5 position shall be 0 mm in ideal. But the equipments may be in off set from the right position in the actual measurements.  

Still, a reasonable explanation could not be provided why the off set of ROD5 for DEN#3 -5.3 mm exceeds the rods clearance of 3.9 mm. On the other hands, the off sets of ROD5 for DEN#2 and DEN#1 are small. Therefore, it is suggested that participants may treat all these off sets as zero in the analysis. Because measured void fraction at DEN#3 level is low, so the effect of the off set may be negligible on the void fraction.
It is noted that a negative void fraction means the sub-cooled fluid state.  

Table 2  Chordal void measurements data (4101-56)

DEN.Rod position (mm)

DEN.No
ROD1
ROD2
ROD3
ROD4
ROD5
ROD6
ROD7
ROD8
ROD9


DEN.#1
-65.60
-49.70
-33.50
-17.30
 -1.10
 15.10
 31.30
 47.50
 63.50

DEN.#2
-65.00
-49.00
-32.70
-16.70
 -0.60
 15.90
 31.80
 48.00
 64.10

DEN.#3
-69.90
-54.00
-37.80
-21.70
 -5.30
 10.90
 27.00
 43.20
 59.40

DEN.Chordal Averaged void Fraction (%)

DEN.No
ROD1
ROD2
ROD3
ROD4
ROD5
ROD6
ROD7
ROD8
ROD9

DEN.#1
 20.5
 19.3
  8.2
  8.4
  7.6
  6.4
  6.1
 17.9
 17.3

DEN.#2
 -0.4
  0.1
 -1.5
 -1.2
 -1.5
 -0.8
 -2.4
 -0.7
 -0.6

DEN.#3
 -0.9
 -0.5
 -1.0
 -1.0
 -0.6
 -1.6
 -1.1
 -0.5
 -1.4

DEN.Cross-sectional Averaged void Fraction(%)

DEN.#1
 12.4

DEN.#2
 -1.0

DEN.#3
 -1.0


Figure 2  Coordinate of the void measurements
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