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Plate-to-plate Calculation for the Number of Theoretical
Plates by Piecewise Function Method for a Nonideal System

Li Minxi, Deng Chun, Cao Rui, Liu Mengxi
(College of Chemical Engineering and Environment , China University of

Petroleum , Beijing 102249)

Abstract: A piecewise function method of plate-to-plate calculation for the number of theoretical plates
for a nonideal system is introduced in this paper. First, the vapor-liquid equilibrium data of the nonideal
system are fitted to obtain the piecewise function between the molar fractions of gas and liquid phases.
Next, the number of theoretical plates of the nonideal system is determined by plate-to-plate calculation
method. In addition., the rigorous calculation module in Aspen Plus. Radfrac, is used for calculation and
verification. Results show that the number of theoretical plates calculated by piecewise function method is
11. 72, and the number of theoretical plates obtained by rigorous calculation method is 11, which are very
close. It verifies the correctness and applicability of the proposed method in this paper.
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I Summary | Balance ] Reflux Ratio Profile I @ status l

Minimum reflux ratio: 0.199631
Actual reflux ratio: 15
Minimum number of stages: 13.3458
Number of actual stages: 16.9271
Feed stage: 12.4539

Number of actual stages above feed  11.4539

Reboiler heating required: 1363.04 kW

» Condenser cooling required: 1143.59 kW
Distillate temperature: 52.9311 C
Bottom temperature: 104.035 C
Distillate to feed fraction: 0.52584
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