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Fig. 1. a) types of PKW, b) PKW geometric parameters in three-dimensional view, ¢) PKW geometric parameters
in cross section.
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Table 1. Geometric characteristics of the RPKW used to validate the numerical model (dimensions in meters).
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Fig. 2. Geometrical parameters of RPKW.

(833 Jao glpal cliSe slags biw gl SBGE g 3. Jos

Table 2. Geometric characteristics of RPKW used to validate the numerical model (dimensions in meters).
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Fig. 3. Gridding of the three-dimensional solution field of PKW a) xz plane b) yz plane c) xy plane.
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Table 3. Boundary conditions used in grid blocks.
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Fig.4. Boundary conditions used in the 3D simulation of the flow over the piano key weir
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Fig. 5. Comparison of changes in water head relative to discharge in the weir according to the specifications of Table 1
between the laboratory data and the numerical model for the Q-Hs scenario.

Table 4. The criteria used in evaluating the results of the numerical model of the laboratory sample.
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Table 5. The values of different statistics in order to compare the results of the numerical model with the
laboratory data.
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Fig. 6. Geometrical parameters of arced trapezoidal piano key weir (ATPKW) in plan.
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Table 6. Parameters used in weir geometry.
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Fig. 7. Three-dimensional view ATPKWs with three cycles in plan a) 45 degrees b) 90 degrees ¢)135 de-
grees and d) 180 degrees.
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Table 7. Geometrical parameters ATPKWs.
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Fig. 8. Comparison of discharge coefficient of weirs with 2 cycles and the same weir crest length
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Fig. 9. Comparison of discharge coefficient of weirs with 3 cycles and the same weir crest length.
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Fig. 11. Comparison of discharge coefficient of the weirs of the present research and the samples of
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Fig. 12. 3D pattern of free flow and view from the ATPK 135-3 weir at H/P = 0.1.
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Fig. 16. stream lines of the lower layer in the overflows of the ATPKW with an angle of 135 degrees and the
number of cycles a) two b) three c) four.
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Fig. 17. The stream lines of the middle layer in the overflows of the ATPKW with an angle of 135 degrees
and the number of cycles a) two b) three c) four.

Yoo



TYV+ B YYAD doxiio F+F Jlo )Y o)lasd DO 0,93 ¢3Syl ()l yos (urbineo 4 it

Velocity Magni
1
09
08
0.7
06
0.5

Velocity Magnitude

1

09
08
0.7
0.6
0.5
04
03
0.2

Velocity Magnitude

99 JSow dles (Wl a2 3 VY0 aygli b 5uypw gl H/P = «,€ 1l &2 (9399 35 1 (21 325) (S50 s iy oo o5 A JSUS
R JSw 1 (g A JSguw daa (2
Fig. 18. Distribution of the flow velocity of the upper layer (under the crown) in the inlet key for H/P = 0.4 for the
overflow with an angle of 135 degrees a) Two cycles b) three cycles c) four cycles.
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Fig. 19. (a) Head-Discharge curve of the weirs discussion topic (b) Changes in the discharge coefficient of ATP-
KWs researched by B.Noroozi [6], R.M.Anderson [3], present research and PK1.0 Weir (which is linear) against
the head to the height of the weirs.
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