Phys 314: Fluid Mechanics
Exam #3 Equation Sheet

Dr. Pogo

Basics

g=9.8 m/s>

Duater = 998 kg/m’
P.m=101.3 kPa
V=ui+v+wk

T= U du/dy

v=up

SG = p/pHZO

Ideal gas: P = p RgaT
F=—| pdi

Pgage = Paps — Pam
XFroml = Z xiE = J-‘XdF

%F, = [ p(x)dA

Fweight = J.pgdv
Re = pUL/u
2
P
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Hydrostatics

Vp = pg

p2—p1= pg(z1—22)
F buoyant = +0ug VTOT
W = +pogVror

po/ Pr= Vsubmerged/ Vo
_Vp +p(g —a)=0
geff=8—a
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Bernoulli
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Pdyn = 1/2,0V2
P0 = Pdyn + Dstat

Integral Conservation Laws

M =[pdv
|4
Foemadt =[ pVaV
M
N=[pnav
volume
m = —IpV -dA
A
0= j V.dA
N = —I np\7 -dA
daN

dt
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Differential Conservation Laws

0 = -
0=—-+V-|pV
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Potential Flow
{=VxV=2w

Streamlines: dy/dx = v/u
Irrotational, 2D, steady: \%& =0

y :_J.de-i_fl(y)

7 :+Iudy+f2(x)

Ay=0/b

V=V¢ > u=0¢ox,v=0¢dy
Irrotational, steady: V2¢ =0
I'=[VxVdA={V -ds
w(z) = @+ iy, where 7z = x + iy
dw .
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Lift: L = wp Ul ToraL



