
Phys 314: Fluid Mechanics       Dr. Pogo 

Exam #3 Equation Sheet        

 

Basics 
 

g = 9.8 m/s
2
 

ρwater = 998 kg/m
3
 

Patm = 101.3 kPa 

V = ui + vj + wk 
τ = µ du/dy 

ν = µ/ρ 

SG = ρ/ρH2O 

Ideal gas: P = ρ RgasT 
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Pgage = Pabs − Patm 

∑ ∫== xdFFxFx iitotal  

∫= dAxxpFx p )(  

∫= dVgFweight

rr
ρ  

Re = ρUL/µ 

gh

V
FR

2

=  

 

Hydrostatics 
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p2 – p1 =  ρg(z1 – z2) 

Fbuoyant = +ρwgVTOT 

W = +ρogVTOT 

ρo/ρf = Vsubmerged/Vo 

–∇∇∇∇p +ρ(g – a) = 0 
geff = g – a 
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pdyn =  ½ρV
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p0 = pdyn + pstat 

 

Integral Conservation Laws 
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Differential Conservation Laws 
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Potential Flow 
 

ζζζζ = ∇∇∇∇ ×××× V = 2ωωωω 

Streamlines: dy/dx = v/u 

Irrotational, 2D, steady: ∇2ψ =0 

)(1 yfvdx +−= ∫ψ  

)(2 xfudy ++= ∫ψ  

∆ψ = Q/b 

φ∇=
vv

V  � u = ∂φ/∂x, v = ∂φ/∂y 

Irrotational, steady: ∇2φ =0 
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w(z) = φ + iψ, where z = x + iy 
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Lift: L = wρ U∞ΓTOTAL 

 

 

 


