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(SLIDE 1)  Good morning.  I am pleased to be here and have the opportunity to share with you the Industries of the Future program of the U.S. Department of Energy.  
Several years ago, you had the opportunity to hear from Lou Divone on a related subject.  Since I can’t possibly cover it all, what I would like to do today is (1) provide an overview of the Industries of the Future program, (2) use the chemical industry’s Vision 2020 as a specific example, and (3) provide some examples within this program that illustrate the range of technology options from long-term research to practical, decision assessment tools of value to manufacturing facilities.   

(SLIDE 2)  The U.S. Department of Energy, as a mission-driven agency, is charged with helping energy- and waste-intensive industries to improve their resource efficiency.  As the Industries of the Future program delivers energy efficiency, it also means reducing waste, enhancing environmental performance, lowering production costs and increasing productivity and boosting competitiveness.
(SLIDE 3)  The Industries of the Future strategy seeks to improve industrial energy efficiency and productivity with two primary thrusts - (1) Provide support of collaborative R&D planning and implementation to give industry the advanced technologies it will need in the future and (2) Help plants select and implement the best practices and technologies available today -- such as enhancing current operations through improved motor and pump systems, for example.

In reality, Industries of the Future is 
(1) a collaboration at the intersection of industry’s long-term needs and the goal of energy efficiency leading to improved environmental performance and increased productivity, and (2) a partnership of the combined resources of industry, academia, and government to tackle tough technical challenges, requiring advanced science and technology options.

(SLIDE 4) This continuum is another way to look at opportunities for research and development, demonstration, and deployment of advanced industrial technologies.  The IOFs (in the industrial sectors you saw listed previously) and crosscutting R&D programs tend to focus on projects in the mid- to long-term stage of development, though some projects have moved to the demonstration stage.  The Emerging Technology programs focus on more near-term applications and deployment of technologies.  The Best Practices programs focus on helping industry make better use of technologies that are available today.

(SLIDE 5)  The key message is that the IOF process itself is an industry-led process.  All parts of an industry come together to define their current situation, identify key challenges, and describe what they need and want to be like 20 years from now in order to be sustainably competitive.  Each industry defines its own goals (vision), creates a research agenda (roadmap), and then forms public-private R&D partnerships.  The process brings together high-level decision makers -- many of them competitors -- to identify their common technology challenges.  The process underscores shared needs and lays the groundwork for collaboration on mutually beneficial projects.  Industry gains a strong voice in the leveraged allocation of federal research dollars.  In fact, state governments across the U.S. are also using this model to develop strategies to help strengthen industries within their states and regions.

(SLIDE 6)  What this means at the plant level is that you have a number of ways for technology to provide solutions to achieve, for example, 
lower energy costs, increased productivity, reduced NOx control costs and single digit NOx. 

(SLIDE 7)  Let’s turn to a specific example, the chemical industry’s Vision 2020.  I won’t have time to go into the specific elements of Vision 2020, but you can find the vision at the referenced website.  
The charter of the sponsoring organizations including the American Institute of Chemical Engineers was three-fold:

· To provide vision and identification of technical needs critical to the chemical industry’s competitiveness.

· To strengthen cooperation among industry, government and academe, an element that brought many participants to the visioning process.

· To provide direction for continuous improvement and step-change technology, recognizing that incremental technology won’t get one to Vision 2020.

In order to cover the chemical enterprise (even to the extent of some overlap), the sponsors focused on these areas: New Chemical Science and Engineering Technology, Information Systems, Supply Chain Management, and Manufacturing and Operations.

For example, areas in which needs were identified under New Chemical Science and Engineering Technology include:  new chemistries, catalyst screening, process intensification (e.g. combining unit operations such as reaction/separation), CFD, materials of construction, “smart” materials.  Development of technology at the interface of chemistry, biology, and physics received considerable emphasis.  
On the issue of the intersection of these four areas, although I won’t cover information systems in depth, it is clear the profound impact that information systems (infrastructure, business and enterprise management, product and process design and development, and manufacturing) are having and can have on the future of the entire chemical enterprise.
(SLIDE 8)  So if we superimpose Vision 2020 and the Industries of the Future model, this is how we might depict the program.  For example, over a several year period, technology roadmaps were developed in the following areas:

•  Biocatalysis

•  Computational and Combinatorial Chemistry

•  Computational Fluid Dynamics

•  New Process Chemistry

•  Materials of Construction  

•  Materials Technology  

•  Separations

•  Reaction Engineering

•  Process Measurement and Control

(SLIDE 9)  Now, I would like to provide some examples of projects and technologies to illustrate different aspects of the Chemical Industry of the Future program.

Computational fluid dynamic (CFD) modeling tools are proving an attractive alternative to costly and time-consuming experimentation.  However, limitations in existing modeling tools slow broader application of the technology, e.g., model complexity, which hinders use by operating engineers; lack of integration between models; and limited capacity to model the reacting and multi-phase flows common in many chemical processes.  

One of the steps identified to achieve the goals of Vision 2020 is to capitalize on information technology and computational power, both to integrate operations and scientific computing innovations, as well as to develop molecular and fluid dynamic modeling tools.

Vision 2020 inspired this consortium to tackle modeling of multi-phase flows, beginning with gas-solid reactions and turbulence typical of fluid-bed reactors.  By solving these issues, gas-solid flow operating capacity could be improved.

This extensive list of participants is indicative of my earlier comment regarding cooperation among industry, government laboratories, and academe.  From an industrial point-of-view, competitive advantage will come not from the development of these tools (which can be expensive!), but from the application of these tools to their specific processes.

(SLIDE 10)  The intelligent extruder system, targeting the extruded and molded plastics industry, will use advanced diagnostic and control tools to reduce product variability and increase first-pass yield, while reducing energy use and waste generation in the compounding of polymer resin.  Inferential sensors and closed-loop process controls are to be used to adjust key process parameters when material properties are detected.  
Expected benefits include: improvement of first-pass yield of compounding processes, cost and process savings of raw materials, energy savings, volatile and solid waste reduction, and cost-effective production of smaller lots of material.

(SLIDE 11)  Ultrasonic tank cleaning allows industries to clean process tanks and eliminate the use of chemical solvents.  The ultrasonic resonator (developed by Telesonic, Inc.) cleans tanks more thoroughly and quickly than solvents, uses less energy, and reduces labor and material costs.  By eliminating the need to process spent solvents, ultrasonic cleaning also eliminates emissions of VOCs and the generation of hazardous wastes.

In 10 test applications sponsored by OIT at DuPont-Merck, cleaning time was reduced by 86 percent and 6,100 pounds of cleaning solvent were saved.  The overall energy savings can be scaled up to estimate facility wide annual savings that is equivalent of 605 barrels of oil.  For this project, the DuPont-Merck facility in Deepwater, NJ, received one of three Technology Commercialization Awards from the U.S. Department of Energy.

How does this example fit Vision 2020? - one of the identified challenges in Vision 2020

is to increase agility in manufacturing.  Agility has many components.  As one element, think of manufacturing facilities planned to provide core production capabilities, rather than specific products, that is, process equipment that can be easily reconfigured, combined with management systems that facilitate change as an integral part of the production capability.  Cleaning tanks more rapidly can be one element of increasing the agility of the overall operation.

(SLIDE 12)  Along the same lines, here’s another example.  The robotic tank inspection system illustrated here is being demonstrated at two BPAmoco facilities in Texas and Louisiana and you can see the benefits that will be derived: energy savings and reduced emissions in addition to lower costs and reduced downtime.

(SLIDE 13)  Now let’s turn to Best Practices.  Best Practices is the implementation approach of Industries of the Future, transferring energy saving products and providing energy-saving services through energy management experts.  The goal is to assist the partner industries and their supporting industries in identifying and realizing their best energy-efficiency and pollution prevention options from a system and life-cycle cost perspective.  I am going to focus the balance of my talk on one aspect of Best Practices - software decision tools and databases.  Best Practices software decision tools can be used to choose, apply, and maintain electric motors and adjustable speed drives, to calculate the economic thickness of industrial insulation, or to assess a pumping system.  Databases help locate motor manufacturers and service providers or find energy, waste, and productivity recommendations (nearly 42,000!) that have been made to other manufacturing facilities.
(SLIDE 14)  Here are some of the software tools that are available.  
Motor Master+ 3.0 is used for repair and/or replacement decision-making.  ASD Master is used for screening adjustable speed drive upgrades.  Let’s look at the Pump System Assessment Tool in more detail.

(SLIDE 15)  The Pumping System Assessment Tool (PSAT), developed for DOE at the Oak Ridge National Laboratory is designed to help end users, ranging from operators to engineers to:
· Assess and calculate energy and cost savings opportunities in pumping systems

· Evaluate how well suited a pump is to a particular service application

· Generate "What if" assessments, following the pumping system head-capacity curve

· Examine pumping systems, for situations where prescreening indicates that a closer look is warranted.

(SLIDE 16)  The general methodology of the PSAT software treats the system as a black box.  The PSAT software estimates existing, "optimal" pump and motor efficiencies, and associated operating costs using the motor power or current (input), the flow rate and head (output), and nameplate information.  
These answers are based on average motor performance characteristics from the MotorMaster database and using Hydraulic Institute algorithms for achievable pump efficiency  (Hydraulic Institute Standard ANSI/HI-1.3, Centrifugal Pump Design and Application, 1994).
(SLIDE 17)  The main menu and data input screens are illustrated.  
The information in the left third of the screen is the input data such as general nameplate-type information and field measurements of flow rate, head, and either motor power or current.  
The results are shown on the right.  The Optimization Rating is like a grade - a rating of 100 is a "perfect" score - the pump and motor combination doing as well as can be expected.  A grade of 50 means that twice as much energy is being used as would be with an optimal configuration.  
On the bottom right are the calculated potential energy and cost savings of a system optimized to work at peak efficiency, which can be used in life cycle cost or simple return on investment calculations.

(SLIDE 18)  Here are some of the other tools that are also available:

· 3E Plus for insulation materials under varying operating conditions

· Air Master+ for compressed air systems

· Steam Scoping Tool for steam systems

(SLIDE 19) Finally, let me say that much more detail is available on the website.  Fact sheets for each of the projects are available, as well as all aspects of the Industries of the Future program.  
I hope this have given you a good even if brief picture of the Industries of the Future program.

In conclusion, let me express my appreciation for having the U.S. Department of Energy participate in this NATO Pilot Study meeting and my interest in your ideas as to how we might strengthen this cooperation in the future.  I also wish to thank our hosts for the hospitality that they have shown to us.  Thank you.
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