Bernoulli's Equation
Chapter 4.1-4.6




STATIONARY FLUID — FLUID STATICS — HYDROSTATIC EQUATION
pressure and weight force balance in vertical direction
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BERNOULLI'S EQUATION (1740)
force balance along a streamline

EULERS STREAMLINE EQUATION —p # constant, p = f(n,s)
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Os BERNOULLI'S EQUATION
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a—dS =dV 1D — streamline
> inviscid — T= constant
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STAGAT ION PRESSURE
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EULER NORMAL EQUATION
force balance normal to a streamline
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EULER NORMAL EQUATION
force balance normal to a streamline
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First Law of Thermodynamics

Observations: Examples:
work can be transferred into heat rubbing you hands together
more friction = more heat frictionin a wheel bearing
Z 0Q o< Z oW brakinga wheel
Experiments:
Q=C> W gL
2 2. — @
§3Q=Cfsw ]
1BTU=7781t b,
1 calorie=.427kgm
First Law for a Cycle I\ W
fio-fow Bl Ve
$(5Q-3W)=0 —Q
The First Law is a fundamental observation
of nature, an axiom, which can not be proved JOULE EXPERIMENT

but has never been found to be violated



First Law of Thermodynamics

§8Q = §8W First Law for a Cycle

$(3Q-3W)=0 5
CycleA=B [(3Q-3W)- [(3Q-3W)
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I (6Q —8W) is independert of path and

therefore a property. Define E as energy
in all forms, KE+PE + U(T). First Law for a Processes
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Steady Flow Energy Equation N

Open, steady flow thermodynamic system - a region in space

Q=AE+W First Law
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BERNOULLI'S EQUATION from THE FIRST LAW
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