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6. Equations Governing the Motion
of a Fluid (2)

Batchelor’s Chap. 3, § 3.5-3.7
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Bernoulli’s theorem (1)
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Chapter 3. Equations Governing the Motion of a Fluid

3.5 Bernoulli’s theorem for steady flow of a frictionless non- 156
conducting fluid
Special forms of Bernoulli’s theorem, 161
Constancy of H across a transition region in one-dimensional steady flow, 163
3.6 The complete set of equations governing fluid flow 164
Isentropic flow, 165
Conditions for the velocity distribution to be approximately solenoidal, 167

3.7 Concluding remarks to chapters 1, 2 and 3 171
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Bernoulli’s theorem (2)
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Bernoulli’s theorem (3)
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Special forms of Bernoulli theorem

= Incompressible fluid/flow

EAs. RS ($%%) DE/Dt=o.

H= 1}q"+£+‘f" = const.
= Perfect gas
p=(cy~eo)pT,
H= J‘,q’+_fcpdT+‘I’. = const.
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Alternative forms of
Bernoulli theorem
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Crocco relation (1)
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Crocco relation (2)
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Crocco relation(3)
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Complete set of equations
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Constancy of H in one-dimensional
steady flow
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Isentropic flow
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Conditions for incompressible flow

(velocity to be solenoidal) (1)
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Ma=U /¢, Mach number
St=nL/U, Strouhal number

Fr=U?/gL, Froude number
Re = pUL/ i, Reynolds number
Kn=A1/L~M /Re, Knudsen number
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Conditions for incompressible flow
(velocity to be solenoidal) (2)
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Summary of the lecture
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Concluding remarks to Chap. 1-3
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End of Lecture 6

Readings: Batchelor’s Chap.3, § 3.5-3.7
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