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(Momentum transfer 4: scaling analysis in fluid mechanics)

8.1) 

O(1) 

" " (scale) order of magnitude 

L

5.1 L

U

operators) 

              (8.1a)

(8.1b)

(8.1c)

(8.1e)

([t]) 

8.12a - 8.12e 

(8.2a)

(8.2b)

(dimensionless parameter) 8.13a  
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(1) Reynolds number) 

" " viscous dissipation

" " (L/U) Re >> 1 

viscous dissipation Re << 1 

Re ~ 1 

       (2) Strouhal number) 

([t])  (L/U) 

Re Sr .2 .3

8.2) (Approximation using Reynolds 

Number for Steady Flow)

.2 

viscous dissipation 

(8.3)

<< Re << 1  

(8.4)

8.15 " " Stokes' equation) 

(creeping flow) 
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(Stokes flow) 

6

<< Re >> 1 

(viscous dissipation) 

(8.5)

inertial pressure scale 8.5

(boundary layer) 

.16 

(inviscid fluid)  

8.3) (Approximation using Strouhal 

Number for Time-Dependent Flow)

" " (pseudo-steady flow)

(Re) (Sr

convection of momentum) (viscous 

dissipation) Re << 1 

(8.6)


