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Figure 1-1: Perspective View of the Tidal Acceleration Structure
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Parameter Specific Option Used

General simulation type

Steady-state

Multiphase modeling

Volume of fluid (VOF) model

Viscous model

SST k-omega (with low-Re corrections enabled)

Type of inlets (air and water)

Velocity inlets specified

Outlet type

Outflow

Pressure-velocity coupling scheme

Coupled (coupled with volume fractions enabled)

Spatial discretization: gradient

Least squares cell based

Spatial discretization: pressure Body force weighted
Spatial discretization: momentum QUICK
Spatial discretization: volume fraction Compressive

Spatial discretization: turbulent kinetic energy

Second order upwind

Time step method

Pseudo transient

Initial pseudo time step

0.0001 s
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Appendix I: Froude Scale Calculations
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Appendix Il: ADV Data Filtering Matlab Code
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Appendix Ill: Turbine Simulator Plans - AutoCAD Dra
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Appendix IV: Force on Plate Centroid Calculations
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Test: 20contr_30o0pen_crvl

Depth v (m/s) | v"2 Area *| Area * | D: centroid of eachl Area (v)*d Area
(cm) (V) (V*2) area (cm) (v*2)*d
0 0.065655] 0.004311 0.695673 0.123789 25 1.739183 | 0.309471
5 0.212614] 0.045205 1.0843f 0.235258 7.5 8.132699 | .764434
10 0.22113 | 0.048898 0.563012 0.126835H 11.25 6.33388 | 1.426889
12.5 0.22928 | 0.052569 0.575064 0.132281 13.75 12307 1.81886
15 0.230771] 0.05325p 1.733627 0.400729 18.75 38505 7.513677
22.5 0.23153 | 0.053606 1.732712 0.40030[F 26.25 36318 10.50806
30 0.230527, 0.05314B
centroid (with | 17.64227
V) cm
centroid (with | 17.77964
v/A2) cm
Test: 20contr_400pen_crvl
Depth v (m/s) | v"2 Area *| Area * | D: centroid of eachl Area (v)*d Area
(cm) (V) (V*2) area (cm) (v*2)*d
0 0.049678 0.002468 0.662373 0.122024 25 1.655933 | 0.305059
5 0.215271] 0.046342 1.113838 0.248408 7.5 8.353785 | 1.86306
10 0.230264 0.05302P 0.573739 0.131672 11.25 668545 1.48131
12.5 0.228727 0.052316 2.2667¢ 0.51386p 17.5 39.668 8.992586
22.5 0.224625 0.050456 1.696864 0.383933 26.25 426% 10.07824
30 0.227872 0.05192p
centroid (with | 17.52182
V) cm
centroid (with | 17.54099
v/2) cm
Test: 15contr_30o0pen
Depth v (m/s) | v"2 Area *| Area * | D: centroid of eachl Area (v)*d Area
(cm) (V) (V*2) area (cm) (v*2)*d
0 0.163571] 0.026756 0.941928 0.18052% 25 2.354821 | 0.451311
5 0.2132 0.045454 1.090834 0.238107 7.5 8.181256 785804
10 0.223134 0.04978P 0.560818 0.12581 11.25 6.3920 | 1.415367
12.5 0.225521 0.05086/ 0.561385 0.126063 13.75 0419 1.733373
15 0.223587] 0.049991L 1.676995 0.374975 18.75 365143 7.030778
22.5 0.223612 0.050002 1.679443 0.376071 26.25 8839 9.871873
30 0.22424 | 0.050284
centroid (with | 17.54897
V) cm
centroid (with | 17.59606
v/2) cm
Test: 15contr_250pen_crvl
Depth v (m/s) | v"2 Area *| Area * | D: centroid of eachl Area (v)*d Area
(cm) (v) (v*2) area (cm) (v*2)*d
0 0.117314] 0.013768 0.834735 0.151674 25 2.086836 | 0.379184
5 0.21658 | 0.04690y 1.111008 0.247026 7.5 8.332559 | .852693
10 0.227823 0.05190B 0.572646 0.13118F 11.25 608126 1.475854
12.5 0.230318 0.053046 0.579588 0.13437H 13.75 9346 1.847654
15 0.233353 0.054454 1.74707 0.406968 18.75 3277575 | 7.630659
22.5 0.232532 0.054071 1.7422f% 0.40472b 26.25 4853 10.62403
30 0.232068 0.05385p
centroid (with | 17.59835

G




V) cm
centroid (with | 17.69329
v/ 2) cm
Test: 15contr_25open
Depth v (m/s) | v*2 Area *| Area * | D: centroid of each Area (v)*d Area
(cm) (v) (v*2) area (cm) (v*2)*d
0 0.080691] 0.006511 0.76138 0.141562 2.5 1.90345 353005
5 0.223861] 0.050114 1.15498 0.26705 7.5 8.66235 028107
10 0.238131 0.05670p 0.594459 0.1413583 11.25 66IB76 1.590222
12.5 0.237437 0.056376 0.595483 0.14184P 13.75 78438 1.950321
15 0.23895 | 0.05709F 1.794435 0.429334 18.75 336456 | 8.050006
22.5 0.239566 0.057392 1.793313 0.428798 26.25 7440 11.25594
30 0.238651 0.056954
centroid (with | 17.57354
V) cm
centroid (with | 17.64398
v/2) cm
Test: 10contr_25o0pen
Depth v (m/s) | v*2 Area *| Area * | D: centroid of each Area (v)*d Area
(cm) (V) (v2) area (cm) (v*2)*d
0 0.065941 0.004348 0.774861 0.15971% 2.5 1.937153 | 0.399287
5 0.244003] 0.059538 1.259533 0.31759¢ 7.5 9.446499 | 2.381978
10 0.25981 | 0.067501 0.645127 0.166483 11.25 7.25768 | 1.872937
12.5 0.256292 0.065685 0.641385 0.16455 13.75 B4AI9 2.262562
15 0.256816 0.06595p 1.916043 0.489509 18.75 38.925 9.178303
22.5 0.254129 0.064581 1.912028 0.48745Q 26.25 9603 12.7956
30 0.255745 0.065406
centroid (with | 17.51455
V) cm
centroid (with | 17.52678
v/2) cm
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