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Abstract—The rigorous mathematical model of heat and mass transfer on the rotating surface in the centrifugal
molecular distillation is developed. Tangential velocity component to the conical surface is independent of
z-direction but not negligible. The solutions of fluid temperature profile and mass transfer rates of distillate
are obtained using Finite Difference Method. The heat conduction from heating plate to film decreased as
Prandtl number increased. These solutions show good agreement with the approximate solution for liquids
near Pr= 10. However these solutions differ from the approximate solutions at Pr>100 as heating rate increases.
The solutions in the limited case that the heating rate is equal to the latent heat of vaporization agree with
those of Greenberg.
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Fig. 1. Schematic diagram of flow system on the surface
of centrifugal molecular still
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Fig. 2. Tangential component velocity profile as a function
of z for parametric angular velocity.
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Fig. 3a. Fluid temperature profile as a function of & for
parametric radius(Pr=10).

0.0 0.2 04 0.6 08 1.0
E -]

Fig. 3b. Fluid temperature profile as a function of £ for
parametric radius(Pr=1000).
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: coefficient defined in eq. (28)

: heat capacity [Jkg 'K]

: theoretical rate of evaporation [kgm s ']

: thermal conductivity [Wm 'K ™']

: molar mass [kgmol ']

: pressure [Pa]

: heating rate [Jm™%s™']

: volumetric flow rate [m’s ']

: radial distance of cylindrical coordinate [m]
: gas constant [Jmol 'K ']

: coordinate perpendicular to conical surface [m]

rugxob(jm

: temperature [K]

: 8-component velocity in the cylindrical coordi-
nate [ms ']

: radial velocity [ms ']

: r-component velocity in the cylindrical coordi-
nate [ms™]

oS e mm o pe

L)

<

JglojA 2x
8 : film thickness [m]
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A :latent heat of vaporization [Jkg ']

pu  :viscosity [Pas]

v :kinematic viscosity [m’s ']

¢ : dimensionless coordinate perpendicular to con-
ical surface

p  :density [kgm ]

t  :radial distance from apex of conical surface [m]

v :half the angle of apex of cone radius

Q  :angular velocity [s™']

B R}

i : inlet position

s : evaporating liquid surface

AHX}

* : dimensionless variable

+ :dimensionless parameter
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