TABLE 6.2

Selected dimensionless groups of heat and mass transfer

Group Definition Interpretation
Biot number AL Ratio of the internal thermal resistance of a solid
(Bi) ks to the boundary layer thermal resistance.
Mass transfer h L Ratio of the internal species transfer resistance to
Biot number - the boundary layer species transfer resistance.

i Dyg
(Bi.)
Bond number glpr— pJ) L2 Ratio of gravitational and surface
(Bo) = tension forces.
Coefficient - Dimensionless surface shear stress.
of friction u
(C pyiI2
Eckert number 2 Kinetic energy of the flow relative to the
(Ec) c(T—T,) boundary layer enthalpy difference.

ph s w
Fourier number at Ratio of the heat conduction rate to the rate of
(Fo) I thermal energy storage in a solid. Dimensionless
time.
Mass transfer D, gt Ratio of the species diffusion rate to the rate of
Fourier number 1;,2 species storage. Dimensionless time.
(Fo,)
Friction factor Ap Dimensionless pressure drop for internal flow.
¥ (WD) (pu/2)
Grashof number gB(T.— T)[* Measure of the ratio of buoyancy forces to
(Gry) 5 viscous forces.
v

Colburn j factor St P Dimensionless heat transfer coefficient.
72
Colburn j factor St S Dimensionless mass transfer coefficient.
()
Jakob number CPE?; — L) Ratio of sensible to latent energy absorbed
(Ja) hy, during liquid—vapor phase change.
Lewis number o Ratio of the thermal and mass diffusivities.
(Le) Dyg
Nusselt number AL Ratio of convection to pure conduction heat
(Vety) ks transfer.
Peclet number VL Re, P Katio of advection to conduction heat transfer
(Pe;) o et rates.

Prandt]l number

(Pr)

Ratio of the momentum and thermal diffusivities.



TABLE 6.2  Continued

Group Definition Interpretation

Reynolds number VL Ratio of the inertia and viscous forces.

(Rey) v

Schmidt number v Ratio of the momentum and mass diffusivities.
D

(Sc) AR

Sherwood number h L Dimensionless concentration gradient at

(Sh;) Dig the surface.

Stanton number h _ Ny Modified Nusselt number.

(59 pVc, Re Pr

Mass transfer h, Sh, Modified Sherwood number.

Stanton number V- Re.sc

(St) °

Weber number p VL Ratio of inertia to surface tension forces.

(We) o




