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INCINERATION 
GILLESPIE & POWERS, INC 

The Gillespie & Powers approach to  
REFRACTORY SELECTION,   
APPLICATION AND INSTALLATION 
 

Factors Considered in the Selection Process 

 Chemical composition of the waste to identify potentially 
reactive products such as halogens, phosphorus, alkalis, etc. 

 Mode of entry of the waste stream such as rotary kiln,  
liquid injection, stationary hearth, or fluid bed. 

 Operating temperatures determine extent of slagging  
and refractory quality required. 

 Slag reactions are evaluated using the Gillespie & Powers  
slag index to identify the proper family of refractory for  
maximum slag resistance. 

 

Procedures in the Application Process 

 The proper selection and detailing of refractory shapes. 

 The proper design and location of retainer plates for  
controlled contraction. 

 Heat flow calculations are performed to establish desired 
interfaces and casing temperatures. 

 GPX completes differential expansion calculations to  
determine the amount and location of expansion material  
to be installed in the system and to predict forces that will  
be delivered to the casing. 

 Refractory shapes are properly engineered around  
openings, cones, and the remainder of the geometry. 

 Waste injection methods and vessel geometry are  
reviewed for potential interferences with the refractory system. 

 

Steps in the Installation Process 

 Proper manufacture and delivery of materials are scheduled GPX specifies and monitors the Quality Control procedures 

 GPX arranges for the receipt, storage and protection of material at the job site. 

 The special tools and equipment required for installation are mobilized to the job by GPX staff members. 

 GPX provides for the necessary skilled refractory masons and material specialists to achieve the design objectives. 

 Detailed dryout and curing procedures to culminate in a finished refractory system are provided by GPX. 

Crossover to Quench Chamber; Martin Marietta Energy Systems, 
Oak Ridge, Tennessee 

Combustion Chamber, NOX Destructor; American Cyanamid,  
Palmyra, Missouri 



ADVANCING THE 
TECHNOLOGY 
of Refractory Application  
Engineering 
 

Basic and applied research is part of 
GPX’s ongoing effort to bring more 
knowledge to clients in the incineration 
industry. NO two linings are precisely 
alike. There are no standard answers. 
Each situation requires the ability to 
analyze the client’s needs and to  
formulate the necessary calculations 
that will create a customized solution to 
unique problems. Designs are  
mathematically engineered. Computer 
Aided Drafting (CAD) is used to develop 
highly detailed, exact, and absolutely 
reliable drawings. Other CAD programs 

include one and two dimensional heat 
flows, cycle program, and stress  
analysis.  Rapid technological advances 
demand the accumulation of vast  
quantities of quantitative information 
on the design and performance of  
refractory systems. We have worked 
very diligently to acquire this technical 
data. Field testing of our theories and 
laboratory verification give us in-depth 
understanding of refractory operations. 
Our knowledge is authoritative. It is  
derived from many years of engineering 
experience and the continuous  
scientific analysis of that experience.  
We are in the forefront of the industry 
with implementation of quantitative  
approaches. 

THE SCIENCE AND ART OF REFRACTORY  
APPLICATION ENGINEERING 
 

Gillespie & Powers specializes in the highly 
technical area of refractory application 
engineering for hazardous waste  
incineration. The heart of the incinerator  
is the refractory lining. The engineering  
for this specialty is extremely complex and 
requires capabilities that bridge the gap  
between science and art.  High technology 
and superb craftsmanship are integrated 
to create structurally superior refractory 
linings. We are virtually alone in  
understanding the engineering details  
involved in the design and construction  
of refractory systems for incinerators. 
 
 

Combustion Chamber, Stationary Hearth Destructor; Trade Waste Incineration,  

Sauget, Illinois 

Combustion Chamber, NOX Destructor; American Cyanamid,  

Palmyra, Missouri 

Emergency Vent Opening, Top of Secondary Combustion Chamber; 

Chemical Waste Manangement, Port Arthur, Texas 

Suspended Roof Construction at inlet to Secondary Combustion Chamber; 

Martin Mariette Energy Systems, Oak Ridge, Tennessee 



Intersecting Brick Cylinders, Secondary Combustion Chamber; 

Chemical Waster Management, Port Arthur, Texas 

Brick Dome Construction, Roof of Qiench Chamber; American Cyanamid, 

Palmyra, Missouri 

THE ART OF REFRACTORY MASONRY 
Our experience in the refractory masonry construction extends over 
a period of 75 years. Gillespie & Powers maintains a nucleus of skilled 
refractory craftsmen who see that our exacting  
requirements are met. 
 

Pre-fired factory manufactured bricks are used wherever possible. 
Cement bonded monoliths are avoided. Bonded plastics are sparingly 
used where brick is not applicable.  The space between the bricks is 
the thinnest possible joint. 
 

Designs are engineered to hold the bricks in place and allow for  
expansion under high temperatures. The geometry and shape of the 
overall design must be precisely detailed to manage the forces  
within the refractory. 
 

Three generations of engineers and masons have contributed to our 
reservoir of knowledge. We understand refractory masonry from a 
base of diverse field experience. At Gillespie & Powers we continue 
to preserve the art of refractory masonry for our clients and for the 
future of the entire industry. 

SPECIALIZED CLIENT  
CAPABILITIES 
for the Incineration Market 
 

Operators of Incinerators 
and Primary Equipment  
Manufacturers 
 

Our capabilities are needed by clients involved 
in a number of industries with primary emphasis 
on chemical processing, food processing, and 
hazardous waste incineration. We also assist 
primary equipment manufacturers in the design 
of the refractory linings for hazardous waste 
incineration. Overall refractory engineering is 
available from inception to completion. Each 
project is custom designed beginning with a  
detailed problem and cost analysis and design 
alternatives. We work within budget and  
schedule, meeting unusual time requirements 
when the client has urgent needs. 
 

Since the refractory lining is the heart of the 
system, the exterior casing must accommodate 
the design of the lining. The incinerator is  
designed from the inside out. Important factors 
to consider are: chemistry of the waste stream, 
mode of entry of the waste, the operating  
temperature, and the slag reaction. Zoning can 
provide economical operation and maintenance. 
 

After the refractory system is developed, the 
steel if fitted around the lining. Because of the 
engineering requirements it is important for 
GPX to be consulted at the earliest possible 
point in the construction of a lining. Correct 
shapes, materials, application, and attention to 
detail are essential to a successful design. In  
addition to new linings, we excel in  
modifications and repairs. 



WHEN YOU ARE FACED  
WITH SPECIAL PROBLEMS 
 

No other firm offers the comprehensive, detailed 
analytical understanding required to interpret the 
technical needs of clients in the incineration  
industry. We are internationally recognized problem 
solvers who eliminate difficulties with proper  
engineering. Research and conference time is  
devoted to learning just what conditions exist  
before proceeding to design solutions. A thorough 
understanding of the problem is important to a  
successful solution. Complex problems are resolved 
through skill and knowledge found nowhere else  
in the industry. 

WHEN YOU ARE FACED WITH  
CATASTROPHIC FAILURES 
 

GPX is the engineering firm of 
choice when help is needed quickly. 
Leaders in government and  
industry from across the country 
and internationally request our 
services as independent  
investigators. 
 

Catastrophic failure investigations 
have yielded vast amounts of  
technical information available 
from no other professional source. 

Premature lining failures gave us 
the opportunity to further refine 
our theories and calculations  
relation to operating conditions. 
 

We are one of the few companies 
to provide a complete technical 
analysis of the stresses that affect 
the performance of refractory  
systems. Documented factors  
assist us in intuitive  
determinations. We can  
technically defend our  
engineering approaches. 

Improperly Oriented Injectors Causing Erosion of Refractory; 
American Cyanamid, Palmyra, Missouri 

Multiple Hearth Sludge Incinerator; Metropolitan St. Louis Sewer District, St. Louis, Missouri 

Improper Selection of Material in Reducing Environment, and  
Insufficient Primary Lining Thickness for this Diameter; W.R. Grace,  
Deer Park, Texas 

Material Selected with Engineering Properties inadequate for Actual Hot Load Conditions; 
Suffolk County, New York 
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