
Bernoulli's Equation, solve for V2 (ignoring height change component)
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Flow Parameters

≔ρwater 1000 ――
3

≔v1 0 ―

≔P0 5

≔P1 1.33

≔P2 1

≔CD 0.7

≔Dorifice 15

≔Aorifice =――――
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Calculate discharge flow velocity at pipe exit (P.1 - P.2)

≔v2 =⋅CD ―――――――――

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾−+⋅ρwater v1
2

⋅2 P1 ⋅2 P2

‾‾‾‾‾ρwater

5.571 ―
v2

≔mdot =⋅v2 Aorifice 3.544 ――
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Estimate pipe head loss (P.0 - P.1):

Darcy–Weisbach equation:
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Pipe flow parameters:

≔L 20

≔D Dorifice

≔νwater =⋅1.052 10
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≔Re ⎛⎝vavg⎞⎠ ―――
⋅vavg D
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=Re ⎛⎝v2⎞⎠ ⋅8.551 10
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≔fD 0.018 fD

≔ρfluid ρwater

Solve for pressure drop:

≔∆P ⎛⎝vavg⎞⎠ ――――――
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≔∆Pitr =∆P ⎛⎝v2⎞⎠ 3.725
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=+∆Pitr P1 5.055 and P1 ∆P


