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L

Qualitative ratio

Parameter Defiition of effects Importance
Reynolds number Re = et ‘::—::; Almost always
M iscos
U How speed
Mach number Ma = — % Compressible flow
a nd spee
v Inerti
Froude number Fr = L G“r:\ri:; Free-surface flow
g
Weber number We = & Lﬂ_ Free-surface flow
Y Surface tension
U Flow velocil
Rossby number Ro = 0L m Geophysical flows
- =P Press S
Cavitation number Ca=L"P = Cavitation
{Euler number) U’ Inertia
Dissipation
Prandtl number pr = E2 s Heat convection
U? Kinelic ener
Eckert number Ec=—— L Dissipation
cTo Enthalpy
Enthal
Specific-heat ratio k=2 R Compressible flow
€, Internal energy
L Oscil lati
Strouhal number St = % ﬁsp:::] Oscillating flow
i e Wall roughness
Roughness ratio T m Turbulent, rough walls
ATglL’ B
Grashof number Gr = ﬁp‘# % Natural convection
iscosity
32
Rayleigh number Ra = ﬁﬁriip < ?;,:3::::; Natural convection
Temperature ratio T Sl Heat transfer
T Stream temperature
Pressure coefficient = FL_UI;W Djlauc.pressure Aerodynamics, hydrodynamics
ip namic pressure
Lift coefficient C = s M Aerodynamics, hydrodynamics
1pUA Dynamic force
o D Drag fi o :
Drag coefficient Cp = m Dynami:;:z:ce Aerodynamics, hydrodynamics
Pidiitea g f hy Friction head loss Pive 1
riction factor =
- (VI2gXLid) Velocity head - b
Wall shear stress
Skin friction coefficient &= % Dy:mni::r:s:uh:e Boundary layer flow
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Cylinder
lﬂﬁth effect
(104 < Re < 10°)
Ld o
o0 1.20
40 0.98
20 0.91
10 0.82
5 0.74
3 0.72
2 0.68
| 0.64
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