Flume Erosion Test Configuration CFD Results
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Average velocity in flume tests set to approximately 0.12
ft/s, which is the tumbling velocity for small pieces of
fiberglass

Flume TKE adjusted with presence of “turbulence inducers”
with a target of approximately 3.5e-3 ft?/s?

Flume Turbulent Kinetic Energy (TKE) levels during erosion
testing are not directly measured, but can be estimated
using CFD

Plant specific analysis bounded by flume results

» Average values of velocity and TKE are calculated for areas of non-
transported debris as determined by Debris Transport Calculations

« Weighted average applied to the velocities and TKE of non-
transported debris areas



Base flume configuration inadequate for velocity and
TKE objective

Configuration 1 does not meet TKE objective
Configuration 2 an improvement over Configuration 1

Configuration 3 has closest TKE to objective and
smallest deviation

Statistics for each sample group

Base Config1 Config2 Config3
Vel TKE Vel TKE Vel TKE Vel TKE
Average | 0.117 | 3.05E-03 | 0.138 | 2.92E-03 | 0.143 | 3.36E-03 | 0.135 | 3.65E-03
StdDev | 0.063 | 1.86E-03 | 0.032 | 2.18E-03 | 0.048 | 2.17E-03 | 0.029 | 1.74E-03




Base Flume Configuration




0 Aligned with your needs.

Base Test Flume Configuration

Flow Straightener with 25um Pre-filter

Rack in Test Configuration



0 Aligned with your needs.

Base CFD Model of Flume Small Fiberglass
Erosion Test

@

165 gpm sink

Sample racks neglected
due to extremely small
loss-coefficients

Head of water expected through pre-
filter

20 inch downstream water level

Baffles with appropriate
Porosities, and Loss
coefficients for flow

straighteners and pre-

165 gpm source filter



0 Aligned with your needs.

Flume Velocity and

Velocity Plan View

velocity magnitude contours
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0 Aligned with your needs.

éverage TKE/Velocity Across Flume Width for Base
ase
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0 Aligned with your needs.

Base Case Average Velocity at Debris
Samples (ft/s) 0.166

0.190 0.115

0.223

0.086

0.081

Note: The velocity values shown were determined for each sample group by taking the average velocity magnitude
in a rectangular plane circumscribing each sample group.



0 Aligned with your needs.

Base Case Average TKE at Debris Samples
(ft2/s2) 1.80e-3

1.35e-3

3.45¢e-3

6.68¢-3 2.73e-3

4.65e-3

9.45e-4

Note: The TKE values shown were determined for each sample group by taking the average turbulent energy in a
rectangular plane circumscribing each sample group.



0 . Aligned with your needs.

Flume with Turbulence Inducers (C-
Channels) Configuration 1

Polyethylene c-channels
used to redirect flow and
add additional turbulence




0 Aligned with your needs.

Flume Velocity and Turbulence for Configuration 1

Velocity Plan View TKE Plan View

velocity magnitude contours turbulent energy contours
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0 Aligned with your needs.

Average TKE/Velocity Across Flume Width for

Configuration 1
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0 Aligned with your needs.

Configuration 1 Average Velocity at Debris
Samples (ft/s)

0.162

0.139

0213 0.127

0.141

0.116 0115

Note: The velocity values shown were determined for each sample group by taking the average velocity magnitude
in a rectangular plane circumscribing each sample group.



0 Aligned with your needs.

Configuration 1 Average TKE at Debris
Samples (ft?/s?)

3.04e-3

1.35e-3

7.60e-3
1.57e-3

1.35e-3

Note: The TKE values shown were determined for each sample group by taking the average turbulent energy in a
rectangular plane circumscribing each sample group.



0 Aligned with your needs.

Flume with Turbulence Inducers (C-
Channels) Configuration 2

Polyethylene c-channels
used to redirect flow and
add additional turbulence

Racks placed in high
turbulence area revealed
in previous runs




0 Aligned with your needs.

Configuration 2 Flume Velocity and Turbulence

Velocity Plan View TKE Plan View

velocity magnitude contours turbulent energy contours
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0 Aligned with your needs.

Average TKE/Velocity Across Flume Width for

Configuration 2
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0 Aligned with your needs.

Average Velocity at Debris Samples (ft/s) for
Configuration 2 4 ;95

0.213

0.114

Note: The velocity values shown were determined for each sample group by taking the average velocity magnitude
in a rectangular plane circumscribing each sample group.



0 Aligned with your needs.

Average TKE at Debris Samples (ft?/s?) for
Configuration 2; ;.3

7.58e-3

3.85¢e-3 : ¥ 3 1.19¢-3

4.83e-3

Note: The TKE values shown were determined for each sample group by taking the average turbulent energy in a
rectangular plane circumscribing each sample group.



Flume with Turbulence Inducers (C-
Channels) Configuration 3

Turbulence Inducers
positioned close behind
preceding rack. Distance

to proceeding rack
maintained.



0 Aligned with your needs.

Configuration 3 Flume Velocity and

Velocity Plan View

velocity magnitude contours
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0 Aligned with your needs.

Average TKE/Velocity Across Flume Width for
Configuration 3
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0 Aligned with your needs.

Average Velocity at Debris Samples (ft/s) for
Configuration 3 0.136

0.203

0.104 0.118

0.145

0.120

Note: The velocity values shown were determined for each sample group by taking the average velocity magnitude
in a rectangular plane circumscribing each sample group.



0 Aligned with your needs.

Average TKE at Debris Samples (ft?/s?) for
Configuration 3 2.36¢-3

4.67e-3

6.91e-3

3 650-3 1.85e-3

2.20e-3

5.58e-3

Note: The TKE values shown were determined for each sample group by taking the average turbulent energy in a
rectangular plane circumscribing each sample group.



