
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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Assumptions:
steady flow
1D
inviscid
addiabatic
W=0
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MOVING FLUID – EULER and BERNOULLI EQUATIONS
force balance along a streamline
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EQUATION  STREAMLINE  EULERS
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BERNOULLI’S EQUATION (1740)
force balance along a streamline
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BERNOULLI’S EQUATION
steady
1D – streamline
inviscid – T= constant
constant density
no heat transfer
no work
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STAGAT ION PRESSURE
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EULER NORMAL EQUATION
force balance normal to a streamline

Assumptions:
Steady flow
1D
inviscid
addiabatic
W=0
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EULER NORMAL EQUATION
force balance normal to a streamline
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First Law of Thermodynamics
Examples:Observations:

 wheela braking
bearing  wheelain friction 
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Experiments:
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The First Law is a fundamental observation
of nature, an axiom, which can not be proved
but has never been found to be violated

JOULE EXPERIMENT



First Law of Thermodynamics
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Steady Flow Energy Equation
Open, steady flow thermodynamic system - a region in space
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BERNOULLI’S EQUATION from THE FIRST LAW
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