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Abstract—Circulating Fluidized Bed (CFB) is one of the
complex nonlinear systems which has gained
acceptance in a wide variety of fields lke catalytic
cracking, power generation and mineral processing.
Compared with conventional fluidized beds, CFB have
many advantages including better interfacial
contacting and veduced back mixing. CFB is a
relatively new method of forcing chemical reactions to
occur in the chemical and petroleum industries. In the
absence of conventional means to derive a rellable
modcl, we have devised a model of the Circulating
Fluidized Bed using Neural Networks, which have the
ability to characterize such complex systems through
their non-linear mapping. The main objective is to
develop a real time NN model to simulate and control
the CFB. 1t has been shown that the attempt has been a
successful and the results are presented.

1. INTRODUCTION

Fluidized bed technology brings solid particles iato
contact with gas phase in very controlled conditions, where
combustion is implemented as a part of the process to
speed up the rcaction. Compared with conventional
fluidized beds, CFB have many advantages including
better interfacial contacting and reduced back mixing. The
CFB under consideration in this project is a “Cold Flow”
Circulating Fluidized Bed (CF-CFB), meaning there is no
combustion, The rcason for eliminating combustion from
this unit ts to isclate and study the effects of the internal
pressure of the system, independent of temperature effects.
The recycie nature of Circulating Fluidized Bed allows for
a betier process, but also makes modeling and
understanding it many more times difficult. Once the CFB
begins operating, gas pressure forces the solids into the
riser, which is a SOft vertical pipe where the solids mix
with the gas. Gas pressures then forces the mixture back
into the standpipe, also 50 f& in length. The random
nonlinear nature of the CFB increases the complexity in
modeling the controller.  Artificial Neural Networks
{ANNs) has the ability to characterize highly nonlinear
systems, through their characteristic of nonlinear mapping,
which is not possible by the other conventional mcthods.
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The objective of this paper is to present the results of an
attempt to bujld an ANN Real Time model and controller
of the CFB. The need for a model of the CFB stems from
the fact that it would be an extremely uscful tool for
analyzing the system. Without an accurate model of this
system, the only way to observe the effects of changing the
pressure and fluidizing gas is to physically make the
changes, and test them on the system. This can be both
expensive and time consuming, An accurate modei of the
CFB defined over a certain operating range would allow
one to observe the effects on the system without actually
running the system. An offline mode! for controlling and
predicling the behavior of the CFB is already constructed
and has been found te be successful attempt, when tested
with the real plant [6, 9, and 10]. If the system were to
operate in a range for which the model had not been
trained in, an online predictor would be necessary to get an
idea as to how the system might behave at some point in
the future before it actually reaches the predicted state.
One use of this tool would be to have an advanced waming
or alarm if the CFB were to operate in inefficient or even
dangerous operating ranges

2.CFB ANALYSIS
A CFB can be considered as a non lincar closed loop

system consisting of a riser and a standpipe. Physically, it
can be described as a rectangular pipe enclosure.
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Fig: Circulating Fluidized Bed with a Neural Network Controller






