Notation

B = dimensionless adiabatic temperature rise
d,, d;, d; = load disturbance terms in Eqs. 1-3
Da = Damkohler number
g; = sensitivity coefficient for the period-i orbit defined by
Eq. 4
S = ratio of the rate constants for the series reaction
u, = manipulable control variable
u{) = controller output for stabilizing the period-i orbit defined
by Eq. §
x; = dimensionless concentration of species 4
X, = dimensionless concentration of species B
x, = dimensionless temperature
X;. = reference value for the dimensionless coolant tempera-
ture
x§) = fixed point for the period-i orbit

Greek letters

ratio of heat effects for the series reaction
dimensionless heat-transfer coefficient
dimensionless activation energy

ratio of activation energies for the series reaction

= R
nononon

Literature Cited

Bandyopadhyay, J. K., V. Ravi Kumar, B. D. Kulkarni, and P. B.
Deshpande, *‘On Dynamic Control of Chaos: A Study With Ref-
erence to a Reacting System,’’ Phys. Lett A., 166, 197 (1992).

Bequette, B. W., “Nonlinear Control of Chemical Processes—A Re-
view,” Ind. Eng. Res., 30, 1391 (1991).

Calvet, J. P., and Y. Arkun, ‘‘Feedforward and Feedback Lineari-
zation of Nonlinear Systems and its Implementation Using Internal
Model Control,”’ Ind. Eng. Chem. Res., 27, 1822 (1988).

Ditto, W. L., S. N. Rauseo, and M. L. Spano, ‘‘Experimental Control
of Chaos,”” Phys. Rev. Lett., 65, 3211 (1990).

Doherty, M. F., and J. M. Ottino, ‘‘Chaos in Deterministic Systems:
Strange Attractors, Turbulence, and Applications in Chemical En-
gineering,”” Chem. Eng. Sci, 43, 139 (1988).

Economou, C. G., and M. Morari, “Newton Control Laws for Non-
linear Controller Design,’’ Proc. IEEE Cong. on Decision and Con-
trol, Ft. Lauderdale, 1361 (1985).

Economou, C. G., M. Morari, and B. O. Palsson, “‘Internal Model
Control-5. Extension to Nonlinear Systems,”’” Ind. Eng. Chem.
Process Des. Dev., 25, 403 (1986).

Gar¢ia, C. E., and M. Morari, “‘Internal Model Control: 1. A Unifying
Review and Some New Results,” Ind. Eng. Chem. Process Des.
Dev., 21, 308 (1982).

Goodwin, G. C., and K. S. Kin, Adaptive Filtering, Prediction and
Control, Prentice Hall, Englewood Cliffs, NJ (1984).

Henon, M., “On the Numerical Computation of Poincaré Maps,”
Physica D, 5, 412 (1982).

Henson, M. A., and D. E. Seborg, ‘‘An Internal Model Control
Strategy for Nonlinear Systems,”” AIChE J., 37, 1065 (1991).

Jackson, E. A., “‘Controls of Dynamic Flows With Attractors,’’ Phys.
Rev. A., 44, 4839 (1991a).

Jackson, E. A., “On the Control of Complex Dynamic Systems,”’
Physica D, 50, 341 (1991Db).

Kahlert, C., O. E. Rossler, and A. Varma, ‘‘Chaos in a Continuous
Stirred Tank Reactor with Two Consecutive First-Order Reactions,
One Exo-, One Endothermic,’” Springer Ser. Chem. Phys., 18, 355
(1981).

Kulkarni, B. D., S. S. Tambe, N. V. Shukla, and P. B. Deshpande,
‘“Nonlinear pH Control,”” Chem. Eng. Sci., 46, 995 (1991).

Lathrop, D. P., and E. J. Kostelich, ‘“‘Characterization of an Exper-
imental Strange Attractor by Periodic Orbits,”” Phys. Rev. 4, 40,
4028 (1989).

Mehta, N. J., and R. M. Henderson, ‘‘Controlling Chaos to Generate
Aperiodic Orbits,”” Phys. Rev. A., 44, 4861 (1991).

Morari, M., and E. Zafiriou, Robust Process Control, Prentice-Hall,
Englewood Cliffs, NJ (1989).

Mareels, I. M. Y., H. B. Penfold, and R. J. Evans, ‘‘Controlling
Nonlinear Time Varying Systems via Euler Approximations,” Au-
tomatica, 28, 681 (1992).

Ott, E., C. Grebogi, and J. A, Yorke, “Controlling Chaos, Phys.
Rev. Lett., 64, 1196 (1990).

Peng, B., V. Petrov, and K. Showalter, *‘Controlling Chemical Chaos,’’
J. Phys. Chem., 95, 4957 (1991).

Ravi Kumar, V., B. D. Kulkarni, and P. B. Deshpande, ‘“On the
Robust Control of Nonlinear Systems,’’ Proc. R. Soc. Lond. A,
433, 711 (1991).

Roy, R., T. W. Murphy, Jr., T. D. Maier, Z. Gills, and E. R. Hunt,
‘‘Dynamical Control of a Chaotic Laser: Experimental Stabilization
of a Globally Coupled System,’’ Phys. Rev. Lett., 68, 1259 (1992).

Shimada, I., and T. Nagashima, ‘‘A Numerical Approach to Ergodic
Problem of Dissipative Dynamical Systems,”” Prog. Theor. Phys.,
61, 1605 (1979).

Singer, J., Y-Z Wang, and H. H. Bau, “‘Controlling a Chaotic Sys-
tem,”” Phys. Rev. Lett., 66, 1123 (1991).

Manuscript received Apr. 23, 1992, and revision received Sept. 14, 1992.

Errata

sorption.”’

In the article titled ‘‘Circulation Model for Absorption and Dispersion in Cocurrent Bubble Columns’’ (Vol.
39, Feb. 1993, p. 224) by R. G. Rice, N. W. Geary, and L. F. Burns, the following corrections are made:

® In the table of contents (the fourth title on the front cover), ‘‘Adsorption’’ should be replaced by ‘‘Ab-

® Lefthand side of Eq. 59 should read 1/¢;, not ¢;.

® An important reference was not included: M. H. 1. Baird and coworkers (Can. J. of Chem. Eng., 54, 540,
1976) were apparently the first to use an acid-base method to assess axial dispersion. They used ammonia in
HCI, whereas Rice and Littlefield (1987) used sodium hydroxide in HCI.
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