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TasLE 2-2 Dimensionkess Groups in Fluid Mechanics

Name Symbal Formula Motation Significance Application
Archimedes Nae N mApd® o fluid densiy [Buoyant x inertial)/ Settling particles,
number d s Ap = solid density (wiscous) forces fluidization
fluid density
Bingham MNai N T, T, = yield stress (Yieldiviscous) Flow of Bingham
number eV Jhey = limiting viscosity stresses plastics
Bond number Nao N Apd’g a = surface tension (Gravity/surlace Rise ar fall of
number - tension) forces drops or
bubbles
Cauchy number N N pV K —bulk modulus (I nertialfcompressible) Compressible
number < L4 torces flow
Euler Ney N AP AP —pressure drop in [Pressure energy)l Flow in closed
number B Ve pipe (kinetic energy) conduits
Drag Ciy G o Fy — drag force [Drag stress)/ External flows
coefficient g 1 pVPA A — area normal fo ( momentum flux)
flow
Fanning (Darcy) f(f or fp) f [=12) 7 = Hiction loss [Energy dissipated)/ Flow in pipes,
friction tactor 2V (energy/mass) (KE of flow x 4L/ 0) channels, ¢
o — 4f Tw —wall siress or fittings, ete. i
¢ Tw [Wall stress)/ -:
1pV? {momentum flux) .
Froude numhbear M Ny 'I."?,‘QL L — characteristic length  (Inertialgravity) forces Free surface
flows
Hedstrom number My, N T(,D?;a T, — yiek stress (Yiel s inertia)f Flow of Bingham
e 1, fio — limiting viscasity visoous siresses plastics
Reymolds number Mg, OV Pipe flow: {inedial momentum flux)f  Pipefinternal
flows Mo " T, — wall stress {viseous momentum flux) flows
y: (Equivalent forms
” for external
nvio flews)
A40p
i
plv‘?
Tw/8
Mach number M, Ma, v ¢ — speed of sound (Gas velocity)/(speed of High speed
' e sound) comprassible
flow
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Bingham Plastic Model

Bingham plastic: For |t| > 15, T==7,+ Uy
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C. Power Law Model
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