Summary of dimensionless nﬁmbets

Symbol Name Variables Description or usage
General UL/d convective to molecular
number transport
Nre Reynolds ULp/u inertial to viscous forces or
convective to molecular
momentum transfer
Npe Peclet ULpc,lk convective to molecular
conductive heat transfer
Np; Prandti cpu/k ‘ ) momentum to thermal
diffusivity
Npe. mass Peclet, mass UL/D convective to molecular mass
transfer :
Ns. Schmidt u/(pD) momentum to mass diffusivity
Nie Lewis k/(pc,D) thermal to mass diffusivity;
also, ratio of Schmidt to
Prandtl number
Ng, Euler p/(pU? pressure to inertial forces or -
momentum generation to
convective momentum transfer.,
Ne, Froude U*/(Lg) inertial to gravitational S
- forces Ot convective momientum
.. transfer to gravitationél
o momentum transfer
—_ — (pe, TLY/(nl) convective heat transfer to
viscous dissipation heat
generation
Nar Brinkman (uU/(KT) viscous dissipation heat
generation to molecular
conductive heat transfer
Npmi Darmkohler 1 Lk, Ci7 YU chemical reaction generation to
convective mass transfer -
Npmo Damkohter 2 L*k,C%7D chemical reaction genergtion to
molecular diffusion mass
transfer
Nuye Weber U*Lplo inértial to ‘surface forces -
Nuu Nusselt hL[k total heat transfer to
molecular heat transfer
Nap Sherwood keL/D total mass transfer to
molecular mass transfer
f Fanning 7.,/ (pU?/2) shear stress at the wall to the
friction factor =[(d,Ap)/(4L)}/(pU*/2) . kinetic energy of flow
N, Stanton hf(pc,U) total heat transferred to total
heat capacity: Ng, = Ny,/(NpNp,)
NSt, mass Stanton kl,’ av(;/ Uz, ave NS!, mass NSh/(NReNSc)
Na, Archimedes (pp— p)(pgd ) u? fluidization A
Npi Biot hLlk unsteady-state heat conduction
N, blend Nt agitation
Ju Colburn heat (Ns)(Np)™? Colburn factor for heat
transfer analogy
Jm Colburn mass (N mass) Nse)? Colburn factor for mass
transfer: f/2 =71 =/
N.o condensation LRI (0" condensation
Npn Dean Npo(do/d )" flow in ¢curved tubes
Npe Deborah tauid/ torocess flow of elastic fluids
Cp drag coefficient 2F[(pU*A) flow past immersed bodies
Neo Fourier arfL? nondimensional time parameter
Ner Graetz (wep) (kL) heat transfer, laminar forced
: convection )
Ng, Grashof (LPp%eB)AT) i® Reynolds number times the ratio
) of buoyancy force to viscous
force (natural convection heat
transfer) X )
N¢a Knudsen A/L flow of gases at low pressure
Nuta Mach Ufc . flow above the speed of sound
Npo power P/(pN*d3) agitation
N, pumping Q/(ND% agitation
Ng Strouhal 'L periodic flows
Nuk von Karman Neo(H)*? eliminates velocity in

correlations for Ap



