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Abstract

Use of iterative stepwise methods has been a common practice in designing multicomponent
distillation columns, Sometimes, it is difficult to justify iterative calculations from the point of
view of cost-effectiveness, particularly when the input information does not have precision or
accuracy, or when one simply does not have sufficient information for the system under study.

In this work a new method was proposed whereby quick and simple procedures give rise
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to values of 14 different parameters needed for

G

the design of a column for a multicomponent

distillation. Several simplifying assumptions are made in the courss: the usual one of a quasi-

binary in which the average relative volatility is repressnted by a geometric mean of relative

volatilities of the light key referred to the heavy in the bottoms over the light key referred to

the heavy in the distillate, Prater and Boyd’s approximation for column efficiency, approxim-

ations for expedience that arise in the actual mechanical fabrications of columns according to

the common industrial practice, and other simplifications in the heat exchanger calcualtions.

In order to validate the proposed method, comparisons are made with other popular methods
such as Smith-Brinkly Stort-Cut Method(SB), Fenske-Underwood-Erbar-Maddox Short-Cut Me-
thod (FUEM) and Step-by-Step Method (SBSM) by means of an actual design example. Depar-
ture from the results by the Step-by-Step method was about 10%, the latter being the method
yielding the highest accuracy as well as precision.

Also, in this work procedures are presznted for calculations of szveral hardware parameters

of a distillation column and of heat exchangers annexed to the column.
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tc Light Key Condensing Temperature, °C

ts Steam Temperature, °C

tw:  Inlet Cooling Water Temperature, °C

Ts Tray Spacing, in

14 Superficial Vapor Velocity, ft/sec

Vr  Distillate Vapor Rate to Condenser, lb-

Minimum Reflux Ratio, Dimensionless

moles/hr
W. Cooling Water rate, 1b/hr
W, Steam Rate, lb/hr

xrx Mole Fraction of Light Key, Dimension-
less

xpx  Mole Fraction of Heavy Key, Dimen-
sionless

xrxp  Mole Fraction of Light Key in Distillate,
Dimensionless

xrxkp Mole Fraction of Light Key in Feed,
Dimensionless.

(arx-sx)s Relative Volatility of the Light

Key to the Heavy Key in the Bo-
ttom, Dimensionless
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Relative Volatility of the Light
Key to the Heavy Key in the Dis-
tillate, Dimensionless

Average Relative Volatility, Dimension-
less

Latent Heat of Light Key, Btu/Ib
Latent Heat of Steam, Btu/lb
Viscosity, Centipoises

Vapor Density, 1b/ft?
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