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Derived Quantities

Combinations of Basics
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Basic Quantities
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» ! Time 2
Space - Length Time '——)
Dimensionality Macs Length
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Time
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Conservation Laws

Observations of the Relations
between Derived Quantities

For any fluid system:

1) Mass is neither created nor destroyed.
Conservation of Mass - Continuity

2) Momentum is neither created nor destroyed.
Conservation of Momentum (3 directions)

3) Energy is neither created nor destroyed.
Conservation of Energy

mass

mass X velocity \

mass
mass X velocity

mass X velucityz/

mass X velocity 2
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Mass Flow Rate

p = Density
V = Velocity
A = Area

Mass Flow Rate = Mass/ Time
m=pVA

Units Check: Mass length Iengthz_ mass

length 3 time time

Continuity: p V A = Constant
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Dynamic Pressure

From the conservation of fluid momentum:

du _ _dp
pudx dx
= E ﬂ=ﬂ
P :rﬂsiure Algebra m‘ﬂ:ﬁumc
P = density o d d ,p 2
u = velocity Simplify: TE*E(E_):“
d 2
— P Uy =
Collect dx(p+?) 0
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Integrate:  P_ + pz_" = constant=p;

static pressure total pressure

. p UE
d‘ynamlc pressure = = 2—

Pitot-Static Tube

P = Density
f
P E p = Pressure
\'
R > Pressure Transducer
Total Pressure P, P, Static Pressure

Bernoulli’s Equation : Measure difference in total and static pressure

static pressure + dynamic pressure = total pressure
2
XY )
( ps+ P 2 ) p.

Solve for Velocity: 2= 2(P,~ P,)
p
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