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Abstract—The steady state gains of variables of the process which has recycle streams (most of all chemical
processes) are different from those of each individual process. If the gains of individual process are applied
to the criterion for the steady state gains, it is wrong to pair the control loops and analyze the interaction
of variables of process with recycle. In the end the resonable selection of control structure is mistaken.
The proper calculation method of steady state gains of process which has recycle streams was proposed
through the efficient sensitivity analysis of process flowsheet variables. The treated recycle processes were
divided into two cases. In the first case, independent variables (input variables) only exist in the interesting
unit and in the second case, independent variables exit several units at the same time. The method was
suggested to calculate correctly the steady state gains for the each case. The suggested method was applied
to example to illustrate its usefulness.
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Fig. 1. Parameters flowsheet of recycle process (independ-

ent variables are only in the process 1).
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Fig. 2. Parameters flowsheet of recycle process (independ-
ent variables are in the process 1 and 2).
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Table 1. Data for distillation column
- Flows (Flows/Column Feed Flow)
feed flow=1,000, distillate flow=0.5210
bottom product flow=10.4790, boilup flow=1.6672
reflux flow=1.1462
total no. of tray=21

feed tray no. (from top)=9
relative volatility, a=2
. Steady state mole fraction

=0.500, xp=0.9500, xz=0.0105
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NOMENCLATURE

a, a, ¢, t', y, b:variables vector

LY, K, L L, O, S, S, S/ S/ :sensitivity matrix
D . distillate flow rate

F  :feed flow rate for distillation column

F, :feed flow rate for reactor

L :reflux flow rate

V

-

: boitlup flow rate

22125 M9 H4S 1991 8%

. Frank, P.M.: ©

11.

12.

: bottom concentration

:top concentration

: feed concentration for distillation column
: feed concentration for reactor
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