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Abstract : A numerical analysis and hydraulic experiments were undertaken to investigate the head loss

occurring when a flow passes through vertical perforated walls. The numerical analysis applied continuity,
momentum and energy equations to the control volumes that were set near the perforated wall. Non-dimensional
equations were then derived to calculate both upstream depth and head loss for the given values of downstream
depth and velocity. The hydraulic experiments were performed with several single and triple perforated plates

varying their opening ratios and intervals. The numerical results with the single plates were compared with the
experimental results, and it was shown that the contraction coefficient of the vertical line jet formed after the
perforated plates relies on downstream Froude number as well as opening ratio. Based on the experimental
results, empirical formulas were formulated. Finally, the formulas were applied to the triple plates sequentially

from downstream side to upstream side, and it was found that in general the predicted values nicely agreed with

the experimental results.

Keywords : vertical perforated wall, head loss, Froude number, line jet, opening ratio, orifice, contraction
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Table 2. Separations of perforated plates (P124)
Width

Case W, (cm) W, (cm)
B1 35 35
B4 65 5

Fig. 7. Experiment with single perforated plate.
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Table 1. Dimensions of perforated plates
Dimensions wall 1 (P1) wall 2 (P2) wall 3 (P3) wall 4 (P4)
width of nonporous part 5 (mm) 65 70 80 20
gap w, (mm) 35 30 20 15
thickness ¢ (mm) 5 5 5 5
pore ratio (5= w,/w) 0.35 0.30 0.20 0.15
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