
Proposed Equation Sheet for Exam #2 & Final Exam Spring 2019

Equations and Conversion Factors

Note: the curvy volume symbol in the book is not in a standard font; below, V = velocity and V = volume.

W=m g

Acircle=
π
4
d 2

V sphere=
π d 3

6

τ=F
A

F film=
μ AV
l

Δ Pdroplet=
2σs

R

Δ Psoapbubble=
4 σs

R

h=
2σs

ρg R
cosϕ

F R=Pavg A

P=ρ g h

F B=ρ fluid gV

yP= yC+
I xx , c

( yC+ P0

ρg sinθ )A
Ignoring P0:

yP= yC+
I xx ,c
yC A

Rectangle:

I xx ,c=
bh3

12

Pa = N

m2

N = kg m

s2

W = N m
s

J = N m

°C+273 = K

ρwater=1000 kg

m3

g=9.81 m

s2

P0=1atm=101 kPa

P1

ρg
+ α1

V 1
2

2 g
+ z1+h pump ,u =

P 2

ρ g
+ α2

V 2
2

2 g
+ hturbine , e + h L

P1 + α1

ρV 1
2

2
+ρ g z1+ρ g h pump , u= P 2 + α2

ρV 2
2

2
+ ρ g hturbine ,e +ρ g hL

h pump ,u=
w pump ,u

g
=
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Inside a round pipe: laminar if Re<2300 , transition if 2300<Re<4000 , turbulent if 4000<Re

Over a sphere or cylinder: laminar if Re<2×105 , transition if 2×105<Re<2×106 , turbulent if 2×106<Re

Over a flat plate: laminar if Re<5×105 , then average C f=
1.33
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Over a flat plate: turbulent if 5×105<Re , then average C f=
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Flat plate with both laminar & turbulent boundary layers: C f=
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Metric prefxes

n = nano- = 10−9

μ = micro- = 10−6

m = milli- = 10−3

c = centi- = 10−2

k = kilo- = 103

M = mega- = 106

G = giga- = 109

T = tera- = 1012


