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Venue: Houston Engineering & Scientific Society 
5430 Westheimer, Houston, TX 77056 
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Delegates to previous courses have come from 
ExxonMobil, ConocoPhillips, Shell, Syncrude 
Canada, Valero, Koch Industries, 
LyondellBasell, Citgo, Dow, Sabic and other 
companies, as well as from academia. 
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Industrial Energy Management in the 21st 
Century is aimed at improving the delegates’ 
knowledge and understanding of the principles 
involved in designing and operating continuous 
processes at optimum efficiency. The primary 
focus is on process equipment and utilities, with 
an emphasis on overall systems. 

The workshop is designed to provide delegates 
with a firm grounding in the principles of energy 
management. As a result, participants are 
prepared to achieve real-world energy efficiency 
improvements at their own facilities. 

During the workshop we will explore energy 
management techniques used by leading 
companies such as ExxonMobil, Valero and Dow 
Chemical.  These methods have achieved energy 
savings of 15% and more, which translates to 
hundreds of millions of dollars per year. 

The 2010 Energy Efficiency Showcase is a 
parallel event in which a select group of 
equipment manufacturers and service providers 
will present their products for the benefit of the 
workshop participants. This will include tabletop 
displays, opportunities for informal discussions, 
and presentations interspersed at appropriate 
points in the workshop agenda.  

The overall objective is to provide participants 
with a firm grounding in the principles of energy 
management, and at the same time introduce them 
to organizations that can help them implement 
energy efficiency programs. Participants are thus 
prepared to achieve real world energy efficiency 
improvements at their facilities. 

PROGRAM OBJECTIVES 
Participants attending the program will 
be able to: 
· Accurately describe the systems 

involved and their operation. 
· Apply basic thermodynamic principles 

to improve process energy efficiency. 
· Use a range of computer tools to 

evaluate plant energy performance and 
define improvements.   

· Identify the main factors affecting the 
energy efficiency of each key item of 
equipment and process system.  

· Understand the main steps that can be 
taken to minimize energy wastage in 
each key item of equipment and 
process system. 

· Set up an energy efficiency program. 

Who Should Attend? 
Energy managers and engineers 
involved in plant operation, 
troubleshooting and process design, 
especially in the oil refining, chemical 
and petrochemical industries. 

COURSE SCHEDULE 
Mon/Tues Sept. 27/28: 8:30 a.m. to 4:45 p.m. 
Wed Sept. 29: 8:30 to 12 noon 
Registration & light breakfast from 7:45 a.m. 
Lunch is included Sept. 27 & 28 
 

Venue:  
Houston Engineering & Scientific Society, 
5430 Westheimer, Houston, TX 77056. 

TRAINING METHODOLOGY 
In addition to formal lectures and 
discussions, the delegates will learn by 
active participation in problem-solving 
exercises, software demonstrations, group 
discussions, and analysis of real-life case 
studies. Delegates will receive a CD 
containing software to assist in energy 
efficiency evaluations. 

Certificates of participation are issued for 20 
professional 
development 
hours (20 PDH, or 
2.0 CEU). Valid in 
most states for 
Professional 
Engineer’s 
continuing 
education. 

Industrial Energy Management in the 21st Century 
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PROGRAM SUMMARY 
This workshop will improve delegates’ 
knowledge about industrial energy 
management. This includes fundamental 
principles of thermodynamics, cogeneration, 
equipment for processes and utilities, and 
heat integration. Energy efficiency programs 
are also discussed.  

DAY 1 

1. INTRODUCTION 
· Forms of Energy 
· Uses of Energy in Industry 
· By-Product Energy 
· Fuels 
· Energy Efficiency Improvements 
· Energy and the Environment 

Session 1 provides an overview of global 
energy use, as well as specific details on how 
energy is used in the process industries. This 
essential background information helps 
delegates to develop an understanding of key 
issues and concerns in energy management, 
and provides the context for the remainder of 
the workshop. 
 
2. ENERGY TECHNOLOGY 
A. Introduction to Thermodynamics 

· Review of the First & Second Laws 
· Heat and Power 
· Group Exercise: Identifying factors 

affecting ideal heat engine efficiency 
using a computer tool 

B. Power Recovery and Cogeneration 
· Steam Turbines 
· Software Demonstration: Identifying 

factors affecting steam turbine 
efficiency using a computer tool 

· Gas Turbines 
· Combined Cycles 
· Comparison of Cycle Efficiencies 

So what did all that thermodynamics at 
college really mean? Session 2 starts with a 
light-hearted review of basic thermodynamic 
principles, and goes on to explain how they 

are relevant to energy management, especially 
when considering the important relationship 
between heat and power. We look at various 
common types of power cycles, and use a 
group exercise and software demonstrations to 
explore the performance of both ideal and real 
power generating systems. 
 
3. STEAM SYSTEMS 

· Boilers 
· Deaerators 
· Steam Turbines  
· Gas Turbines, Heat Recovery Steam 

Generators and Waste Heat Boilers 
· Steam Distribution 
· Condensate Recovery 
· Energy Efficiency Measures 
· Group Exercise: Assessing the efficiency 

of a steam system using a steam system 
scoping tool 

· Measures to Improve Steam System 
Efficiency 

· Software Demonstration: Modeling a 
steam system.  

Steam is the main medium for energy 
distribution in most process plants. Session 3 
introduces the main components of steam 
systems, and examines how they can be 
optimized to improve energy efficiency. Two 
different computer tools are introduced to 
assist in understanding the performance of 
your steam system. 

Industrial Energy Management in the 21st Century 
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DAY 3 

6. KEY PROCESS EQUIPMENT ITEMS 
· Distillation 
· Drying 
· Evaporation 
· Compressors 
· Pumps 
· Vacuum Systems 
· Furnaces 
· Software Demonstration: Identifying factors 

affecting furnace efficiency  
· Insulation 
· Software Demonstration: Calculate economic 

insulation thicknesses 
There are many different types of equipment that 
affect the energy efficiency of a process. Session 6 
summarizes the most common and important of 
these, and discusses ways that we can improve their 
design and operation to enhance performance and 
efficiency. Two different computer tools are 
introduced to assist in the analysis of energy 
efficiency opportunities. 
 
7. ENERGY EFFICIENCY PROGRAMS AND 
ACTIVITIES 

· Reasons for Action 
· Dimensions of Energy Efficiency Activities 
· Best Practices in Operation and Maintenance 
· Identifying Economic Investment 

Opportunities 
· Management Systems to Sustain Progress 
· Case Studies: Illustrations of successful 

energy efficiency programs 
Companies need to approach energy management 
in an organized, structured way if they are to 

achieve and maintain efficiency 
improvements. Session 7 examines the 
types of programs that various 
companies have implemented, the 
rationale behind the approaches 
adopted, and the successes that have 
been accomplished. Case studies are 
used to illustrate the various types of 
programs that have been used. 

DAY 2 

4. OTHER UTILITY SYSTEMS 
· Electrical 
· Cooling Water 
· Compressed Air 
· Refrigeration 
· Group Exercise: Identifying factors 

affecting refrigeration efficiency using a 
computer tool 

· Alternative Refrigeration Cycles 
· Condensing Organic Vapor 

 
Steam is not the only medium used to distribute 
energy. Session 4 provides an overview of the 
other energy utilities that are commonly found on 
process plants, including electricity, cooling 
water, compressed air and refrigeration. We 
examine some novel technologies for reducing 
the cost and improving the efficiency of these 
utilities, and introduce a computer tool for 
evaluating refrigeration cycles.  
 
5. PROCESS HEAT INTEGRATION 

· Heat Recovery Equipment 
· Group Exercise: Exploring effects of heat 

exchanger size and configuration on heat 
recovery using a computer tool 

· Heat Pumps 
· Pinch Analysis  
· Case studies: Examples of energy efficiency 

improvements obtained through pinch 
analysis. 

Recovery and reuse of heat is a very important 
means of improving energy efficiency. Session 5 
starts with an overview of the types of equipment 
that are commonly used for heat recovery, and 
goes on to describe the basic 
principles of pinch analysis – 
a technique which is widely 
used to identify non-obvious 
heat integration opportunities. 
Case studies and a computer 
exercise are used to illustrate 
the session. 

Industrial Energy Management in the 21st Century 
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The instructor for both courses is Alan Rossiter, an 
internationally recognized leader in industrial 
energy management. As President of Rossiter & 
Associates, Dr. Rossiter consults with major oil and 
chemical companies and government agencies in 
industrial energy management issues. Dr. Rossiter 
holds a Ph.D. in chemical engineering from the 
University of Cambridge, and he has contributed 
more than 50 articles in energy management and 
waste minimization, including the McGraw-Hill 
book, “Waste Minimization through Process 
Design” (1995), and the “Energy Management” 
article in the Kirk-Othmer Encyclopedia of 
Chemical Technology, 5th edition (2005). 

Pinch analysis is a powerful tool for improving the 
design of industrial processes, based on a simple and 
elegant application of basic thermodynamics. Its main 
use is in improving energy efficiency through heat 
integration, but it also has applications in distillation 
system design, debottlenecking, mass transfer, waste 
minimization and other areas. 
Introduction to Pinch Analysis is a 1½-day workshop 
designed to present the main principles of pinch 
analysis and to inform delegates about the scope, 
potential and limitations of this important 
methodology. 

Who Should Attend? 
The workshop is aimed at energy managers and 
engineers, especially those involved in process design 
in the process industries, including oil refining, 
chemicals & petrochemicals, pulp & paper and food 
& beverages. 

PROGRAM OBJECTIVES 
Participants attending the program will be 
able to: 
· Construct composite curves and grand 

composite curves 
· Calculate energy targets and multiple 

utility targets. 
· Design and simplify heat exchanger 

networks using pinch principles. 
· Apply pinch analysis to retrofit situations 
· Identify situations where pinch analysis is 

an appropriate tool to use.  
· Organize a successful pinch project. 

TRAINING METHODOLOGY 
In addition to lectures and discussions, the 
delegates will learn by active participation 
through the use of problem-solving exercises, 
hands-on use of computer tools, software 
demonstrations, group discussions, and 
analysis of real-life case studies. Delegates 
will receive a copy of “mini-PinchExcel”, a 
simple pinch targeting spreadsheet. 

Certificates of participation are issued for 12 
professional development hours (12 PDH, or 1.2 
CEU). Valid in most states for Professional 
Engineer’s continuing education. 

COURSE OVERVIEW 
-  Background 
-  Energy Targeting and Composite Curves 

· The Heat Exchanger Network Design Problem 
· Constructing Composite Curves 
· DTmin, Qh,min, Qc,min 
· Capital/Energy Trade-offs 

- Heat Exchanger Network Design 
· The Pinch Principle 
· The Grid Diagram 
· CP rules 
· Loops and Paths 

- Multiple  Utility   Targeting &  Grand  Composite  Curves 
· The  Problem Table & Multiple Utility Targets 
· The Grand Composite Curve 
· Segmented Utilities 
· HEN Design for Multiple Utility Problems 

– Retrofit Design 
– Industry Examples 

COURSE SCHEDULE 
Thur. Sept. 30: 8:30 a.m. to 4:45 p.m. 
Fri. Oct. 1: 8:30 to 12 noon 
Registration & light breakfast from 7:45 a.m. 
Lunch is included Sept. 30 
 

Venue:  
Houston Engineering & Scientific Society, 
5430 Westheimer, Houston, TX 77056. 

Introduction to Pinch Analysis 



 

6 Rossiter & Associates, 4421 Darsey Street, TX 77401. tel: 713-660-9503; fax: 713-669-1987; e-mail: alan@rossiters.org; URL: www.rossiters.org/associates 

If Rossiter & Associates cancels a program, registrants will have the option of a full refund or participation in an alternative program.  
Cancellation Policy: Cancellations more than 7 days prior to a program are subject to a $55 administrative fee. No refunds for cancellations within 7 days of a program. 

Registration and Order Form 
Industrial Energy Management in the 21st Century Workshop and Energy Efficiency Showcase 
Complimentary continental breakfast and lunch (no lunch final day). By July 31    By Sep. 20         After Sep. 20 
              $1,495.00      $1,549.00            $1,599.00 
Monday, Sept. 27 through Wednesday Sept. 29, 2010 ..................... ��� ���� �  ................... ��� ���� �  ...................... ��� ���� �  
Course hrs: 8:30 a.m. - 4:45 p.m. (end noon on Sept. 29); registration & continental breakfast from 7:45 a.m. 
 
 

Introduction to Pinch Analysis 
Complimentary continental breakfast both days and lunch on Sept. 30.   By July 31    By Sep. 20         After Sep. 20 
               $895.00         $949.00                $999.00 
Thursday, Sept. 30 and Friday Oct 1, 2010....................................... ��� ���� �  ................... ��� ���� �  ...................... ��� ���� � ��� ���� �
Course hours: Thursday Sept. 30: 8:30 a.m. to 4:45 p.m.; registration & continental breakfast from 7:45 a.m. 
            Friday Oct. 1: 8:30 a.m. to 12:00 noon; continental breakfast from 7:45 a.m. 
��� �

Both events are at: Houston Engineering & Scientific Society, 5430 Westheimer, Houston, TX 77056. 
If you need a hotel, see the information on our website at: www.rossiters.org/associates/education 
 
Working sessions for Introduction to Pinch Analysis require computers. Industrial Energy 
Efficiency in the 21st Century includes software demonstrations—computers are optional for 
participants. You are encouraged to bring your own laptop, or we can provide one for you 
(additional costs apply). Please advise us if you will need a laptop. 
 

Name:_____________________________________ Company Name:____________________________________ 
 

Address:______________________________ City:_______________   State:___________ ZIP:___________ 
 

Phone: ________________________  Fax:_____________________ E-mail:_______________________________  
 

Amount Due: $_____________       
 

Payment Method:  ��� ���� �  Check payable to Rossiter & Associates (enclosed) 
��� ���� � ��� ���� � ��� ���� � ��� ���� � ��� ���� � Credit Card: ��� ���� �  Mastercard ��� ���� �  Visa      ��� ���� �  Amex 
Credit Card Number:___________________________________________  Expiration Date:___________________ 
 

Signature:__________________________________________________ 

1. On-line at www.rossiters.org/associates/order 
2. Phone 713-660-9503 or 713-823-3980. 
3. Fax your registration to 713-669-1987. Be sure to include 

credit card information & signature. 

4. Mail your registration to: 
  Rossiter & Associates 
  4421 Darsey Street 
  Bellaire, TX 77401 
Include check or credit card information and signature. 

Registration & Ordering Options: 

  
��� � ����& ��� � ���� Rossiter & Associates 

4421 Darsey Street 
Bellaire, TX 77401 

Industrial Energy Management in the 21st 
Century Workshop & Introduction to Pinch 

Analysis from Rossiter & Associates 


