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Abstract

A Master Thesis of

Advanced Control Method Applied to
Cement Industry

By
Mohamed Hamdy Mohamed El-Sayed
(B.Sc.)

A mathematical model of heat transfer around the preheater
tower in dry process in cement industry has been developed. A
description of automatic control system of the preheater-kiin
process by using fuzzy control is given. The model describes
the energy balance of each preheater stage. Relevant
temperatures of the preheater tower (gas and dust) as well as
those inside the cyclone (unmeasured) can be attained via this
model. In addition, cyclone clogging diagnosis has been
undertaken using two types of the advanced control. The first is
the fuzzy controller which can reach the normal temperature
values inside the cyclones with a minimum material feed. The
second is the clog removal expert system which avoids the
occurrence of clogging faults early. A dedicated expert diagnosis
system presents to enhance the performance of the preheater
tower by detecting the position of the prime clog early and select
the proper solution to remove it by means of direct air cannons at
the place of the prime clog only (not all cannons), and adjust the
bypass ratio of the kiln gas automatically
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SP

SF
SISO
FLC
CRES

ABBREVIATIONS

Suspension preheater process

(Suspension preheater (SP) with Flash Furnace (FF)) process
Single input-Single output system

Fuzzy logic controller

Clog Removal Expert System
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