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2. Dimensional Analysis ( )

®Fourier’s Principle of dimensional homogeneity ( )

“Thedimensions of each side of the equation must bethe same.”

Supposeweknow P = f(Q,9 ,E;)
where P

power of hydraulic turbine
Q = flowrate through machine
g = specificweight of fluid
E; = unit mechanical energy
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3. Nondimensionalization of Equations ( )
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® Given Fr and Re b Solutionisvalid for al scales of flows.

@ Solution isirrelevant to the unit system.



7. Similitude and Dimensional Analysis
(PR B2 RZRITHT)
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1. Similitude and Physical Model (#JEERERIAE{IH:)
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2. Dimensional Analysis (KZR4777)

® Fourier’s Principle of dimensional homogeneity (RZREER EH)

“The dimensions on each side of an equation must be the same.”

401 : Suppose we know P = f(Q,7 ,E+)

where P =power of hydraulic turbine
Q = flowrate through machine

¥ = specific weight of fluid

E; = unit mechanical energy

= P=Q%"E;

Fourier (French, 1768-1830)
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® Buckingham 7 theorem (H&E 7 FEH)
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Buckingham (American, 1914)
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3. Non-dimensionalize Equations (527 fER KAL)

® Navier-Stokes eqn. ( X - direction)

V—+W—=—
oy oz 9x P OX

du du du  du 18p (0%u d*u o8%u
—+tU_—+V_— = e 2 4 + +
ot ox ox* oy oz?

Select L =Characteristiclength V = Charecteristic velocity
= L/V =Charcteristic time; oV > = Characteristic pressure

Define Xy =X/L>y,=Yy/L>»z,=2/L
Uy =UN > vy=vN > w, =w/V
ty =t/(L/V) > py = p/(pV?)

2 X=X,L>y=y,L>z=7)L
u=uV v=v\V w=w\V

t=ty(L/V) > p= py(pV ) .

{R[2] N-S eqn.

2
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V) oxy \VLAox,2 oyt oz,
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Fr2) o0x, \Re) ox,> ay,> 6z,

® Given Fr and Re = Solution is valid for all scales (prototype and model).

® Solution is irrelevant to unit system (solution can be converted back).






