ChEn 374
Fluid Mechanics

Momentum Balance



Spiritual Thought

“It was meant to be that life would be a
challenge. To suffer some anxiety, some
depression, some disappointment, even some
failure is normal. Teach our members that if they
have a good, miserable day once in a while, or
several in a row, to stand steady and face them.

Things will straighten out. There is great purpose
in our struggle in life”

Elder Boyd K. Packer



OEP 3 Clip




OEP 3

Open Ended Problem #3
The Little Rascals
INDIVIDUAL WORK ONLY, Due 9/21/16 at beginning of class

| can’t even begin to describe the amazing technologies and
physics that exist in their world to make this scene possible.
However, I'll be a good movie watcher and suspend my disbelief.
You, however, need to do some calculating. Based upon the
angle and location of the hose, how much water must be flowing
through the hose to lift Spanky in the air at the speed seen in the

movie?
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Key Concepts

* Momentum Balance
— Force meaning w/respect to momentum
— RTT simplification

* Control Volume Selection

* Forces
— Body, Surface, Other

 Examples



Differential Balances
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RTT Momentum Balance
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Uniform Properties:

z F = m + z(mv)out z(mv)m
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Control Volume

 Velocities are RELATIVE to CV (V.o = V-Vy)
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* Choose CV to be perpendicular to inlet/outlet

* CV not limited to fluid! .
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e EXTERNAL forces

— Body forces
* Gravity

* Acceleration

— Surface forces (fluid)
« Pressure = sorbece i Usonly Concels JUST use
* Viscous —-USuaM7 ujy\o\r{

— Other

* Bolts, ground, anchoring forces
* Force ON the CV
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Example 1
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Example 2
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Example 3
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Example 4




