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Time and dollars spent on industrial energy 
efficiency are well spent, increasing the bottom 
line for manufacturers. In the case of the steel 
industry, there most certainly is a need for better 
processes that lead to energy savings.  A survey 
among American steel foundries revealed the 
present yield in the industry is only about 55 
percent – or that two tons of steel must be melted 
for every ton of casting produced.  Energy and 
production efficiencies will help the U.S. stay 
competitive in the global market.

Yield Improvement in Steel Casting, an Iowa 
Energy Center supported research project, is 
pursuing the development of novel computer 
simulation capabilities and unconventional 
casting techniques for use by steel 
foundries.  Dr. Christoph Beckermann, 
mechanical and industrial engineering 
professor at The University of Iowa, is 
investigating a process that will help 
the industry improve energy efficiency 
and heighten productivity, ultimately 
improving the bottom line for this 
energy-intensive industry. 

”I have presented the results of my 
research at the Steel Founders’ Society 
of America (SFSA) annual conference 
and the feedback has been extremely 
positive,” said Dr. Beckermann. 
“Manufacturers are already starting 
to apply our findings and computer 
models with positive results.”

There are over 40 metal foundries in 
Iowa, each incurring an annual energy 

cost of up to approximately $5 million.  More 
than half of that energy expense is invested in 
the melting process.  When casting, foundries 
use excess molten metal in the riser and 
gating system to assure that the casting itself is 
properly filled and free of shrinkage defects. 
After the casting solidifies, the excess metal in 
the riser and gating system is removed and re-
melted for subsequent castings. 

“Christoph is doing great work on modeling 
and production of steel castings,” according 
to Raymond Monroe, executive vice president 
of the SFSA, one of the partners in Dr. 

Energy Center grant,  Yie ld Improvement in Steel  Casting

Research revealed pressurization had a positive impact on the 
quality of casts – increasing yield efficiency and reducing the 
energy consumed thus potentially increasing foundry profits.

~ Casting continued on page 6
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ISU Solar Decathlon Team 
receives Energy Center support

Advancing Iowa’s 
ethanol Industry

The ethanol industry faces challenges in 
handling wet distillers grains.  The energy 
required to transport or dry wet grains, 
a by-product of the ethanol production 
process, has a negative impact on the 
bottom line.

At the Iowa Energy Center’s Biomass 
Energy Conversion (BECON) Facility, two 
companies are investigating potential cost-
effective methods of drying the distiller 
grains.

Cellencor, a company based in Ames, 
Iowa, has a pilot scale project at BECON 
that will use an industrial microwave 
system to dry distillers grains. The pre-
commercialization testing of Cellencor’s 
system should significantly reduce the 
energy costs associated with drying–
helping the ethanol industry improve 
profits.

Pinches Consolidated Industries out of 
New Zealand is establishing a “Drying 
Innovation Hub” at BECON, which will 
use various drying technologies and 
encourage ethanol industry collaboration 
to tackle this energy-intensive challenge.

In BECON, the Energy Center has 
established a platform for researchers 
and educators to turn promising ideas 
into functioning commercial-scale biomass 
conversion units. BECON is equipped for 
research, education and demonstration of 
biomass to energy products.

The challenge of 
dist il lers  grainsFor the first time since the inaugural 

event in 2002, a team from Iowa 
State University will participate in 
the Solar Decathlon in Washington, 
D.C. This student-led competition, 
sponsored by the U.S. Department of 
Energy and the National Renewable 
Energy Laboratory, is widely 
recognized as one of the premier 
events in the world to showcase 
the design and implementation of 
solar and sustainable technologies 
in residential construction. After a 
competitive selection process, only 
twenty teams in North America and 
Europe have earned a spot in this 
prestigious competition. 

During the eighteen month 
preparation for the event, students 
working with faculty advisors will 
design, construct, and learn how to 
operate an 800-square-foot fully 
solar-powered house. The houses are 
then transported to Washington, D.C. 
to be assembled in the ‘solar village’ 
on the National Mall for ten days of 
judging and public viewing. 

For the first time, the houses in the 
2009 competition will be connected 
to an electric grid and net metered 
with points awarded for producing 
more energy than the house requires 
for its operation.  Other competition 
categories include architecture, 
market viability, engineering, lighting 
design, communications, comfort 
zone, hot water, appliances, and 
home entertainment. 

More than 150 Iowa State students 
from across campus are involved in 
the project through their coursework 
or the Iowa State Solar Decathlon 
Team. After the competition, the 
house will be brought back to 
Ames and installed on campus as a 
teaching and research laboratory

The total research, construction 
and transportation budget for the 
project is more than $700,000. The 
Department of Energy provides a 
start-up grant of $100,000 to each 
university, the remaining money must 
be raised through cash and in-kind 
donations. The Iowa State team has 
already received generous support 
from the Iowa Energy Center, Ames 
Laboratory, the Institute for Physical 
Research and Technology, the Iowa 
State Provost’s Office, the Colleges 
of Design, Engineering and Liberal 
Arts and Sciences, the Center for 
Building Energy Research and 
the Department of Architecture. 
Organizers are seeking additional 
sponsors. 

In addition to the ISU Solar 
Decathlon Team sponsorship, a 
2007 Energy Center grant to the 
Planning Team made possible a 
feasibility report which discussed the 
requirements of the Solar Decathlon 
proposal and what would help 
Iowa State to be competitive. The 
report documented and analyzed 
the Solar Decathlon entries from 
the 2002 and 2005 competitions; 
included research on new solar 
and renewable energy technologies 
being developed in Iowa and 
internationally; and discussed the 
unique conditions of solar design in 
Iowa.

Most of this article was provided 
by Kimberly Zarecor, Faculty 
Fundraising Coordinator for the ISU 
team.  For more information on how 
you can support the team, please 
contact her at zarecor@iastate.edu 
or (515) 294-5026. You can also 
learn more about the project on the 
Iowa State Solar Decathlon Team 
Web site at http://solard.iastate.edu. 
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Iowa Energy Center funding opportunities

The Iowa Energy Center supports 
energy-related research and 
demonstration projects through our 
competitive grants and our conference 
and small demonstration grants.

Funds
Grant program funds are derived from 
an annual assessment on gross intrastate 
revenues of gas and electric utilities in 
Iowa. The amount received from the 
assessment is closely tied to the level of 
economic activity in the state and can 
vary from year to year.

Eligible Grantees
Organizations eligible to receive 
Energy Center grants are Iowa’s 
educational institutions, and Iowa-
registered nonprofit organizations and 
foundations. The Energy Center does 
not award grants to other entities, 
including state, county, or local 
government agencies. Proof of nonprofit 
status may be requested. Collaborations 
among organizations are encouraged. 
Collaborating organizations may be 
within or outside of Iowa and are not 
required to have nonprofit status.

2009-2010 R&D grants

The Energy Center seeks innovative 
research, demonstration and education 
pre-proposals that address topics 
in several broad categories. When 
appropriate, pre-proposals that 
encompass multiple categories are 
welcomed. Multidisciplinary approaches 
and collaborations between institutions, 

organizations and/or businesses 
are encouraged. All new 
awards resulting from this 
Request for Pre-proposals will 
begin on or about July 1, 2009.

The Energy Center’s mission is very 
broad.  It reflects the wide range of 
opportunities that exist for Iowans to 
capture economic and environmental 
benefits through more efficient use of 
energy and expanded use of Iowa’s 
renewable resources.

Energy-re lated research, education and demontration projects

In alignment with our mission, the 
Energy Center funds a diverse portfolio 
of projects that responds to Iowa’s 
patterns of energy use and opportunities 
to use that energy more efficiently, as 
well as opportunities to effectively use 
Iowa’s abundant renewable resources to 
displace fossil fuels.

2009 Pre-Proposal Information and 
Forms will be available online: www.
energy.iastate.edu/Funding/gp-
research.htm.

Solicitation released: Oct. 27, 2008
Preproposal Deadline: Dec. 5, 2008
Screening of pre-proposals completed 
and full proposals requested:    
Jan. 16, 2009

Note: The Energy Center’s 2008-2009 
grant listing is available on page 4.

Continuous conference and small 
demonstration grant 

The Energy Center also provides funds 
to develop and present conferences, 
workshops, exhibits, events and small, 
applied demonstrations in support of the 
our mission areas of energy efficiency 
and renewable energy. Proposals are 
accepted on a continuous basis from 
July 1, 2008 – June 30, 2009.

Requested funds can cover up to 50 
percent of an eligible project’s cost; 
however, Energy Center funds cannot 
exceed $7,500 per grant. Eligible 
projects will have a total duration not 
longer than one-year.

Proposals (including signed coversheet) 
must be received at least 8 weeks prior 
to the date by which the funds are 
needed.

The full conference and small 
demonstration solicitation and required 
coversheet are available online: 
www.energy.iastate.edu/funding/
gpconference.htm.

For additional information contact the 
Energy Center, by phone 515-294-8819, 
or email iec@energy.iastate.edu. 

Mission
The Iowa Energy Center was 
created by the Iowa General 
Assembly and signed into law by 
Governor Terry Branstad in 1990 
(Section 266.39C of the Iowa 
Code).

The Energy Center’s mission is to:
• Strive to increase energy 

efficiency in all areas of Iowa’s 
energy use;

• Serve as a model for state 
efforts to decrease dependence 
on imported fuels and to 
decrease reliance on energy 
production from nonrenewable, 
resource-depleting fuels;

• Conduct and sponsor research 
on energy efficiency and 
conservation;

• Conduct and sponsor research 
to develop alternate energy 
systems that are based upon 
renewable resources;

• Assist Iowans in assessing 
technology related to energy 
efficiency and alternative 
energy production systems;

• Support educational and 
demonstration programs that 
encourage implementation 
of energy efficiency and 
alternative energy production 
systems.
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2008 - 2009 Energy Center grants
$895,000 awarded for energy-re lated research in Iowa

The Iowa Energy Center meets its goals 
through in-house energy research and 
education programs and by sponsoring 
energy projects developed by other 
eligible grantees.

The grants are awarded to Iowa-
based, nonprofit groups, range in size 
and complexity, and are conducted 
throughout the state including Iowa’s 
three major universities, several 
community colleges and nonprofit 
energy organizations and community-
based educational groups. Grants 
are awarded on a competitive  basis 
through periodic Requests for Proposals 
(RFPs). For fiscal year 2008 - 2009, the 
Energy Center awarded $895,000 for 
research and development grants.

Energy efficiency

Yield Improvement in Steel Casting, 
Christoph Beckermann, The University 
of Iowa (U of Iowa)

Energy Monitoring Project, Jeffrey 
Beneke, University of Northern Iowa

School Energy Efficiency Assessment 
& Assistance Project, Jeffrey Beneke, 
University of Northern Iowa

Hybrid Electric School Bus 
Deployment and Evaluation, 
Shauna Hallmark, Iowa State 
University (ISU)

Meta-Control of Combustion 
Efficiency with a Data Mining 
Approach, Andrew Kusiak,    
U of Iowa

Scalable Energy Manager 
of HVAC Systems: A Lean 
Systems Approach, Andrew 
Kusiak, U of Iowa

Renewable energy

Supercritical Water 
Gasification of Biomass, Gary 
Aurand, U of Iowa

Novel Materials and Devices 
for Solar Energy Conversion, 
Vikram Dalal, ISU

Ammonia Combustion in 
Diesel Engines for Reducing 
Greenhouse Gas Emissions, 
Song-Charng Kong, ISU

Data-Driven Performance 
Optimization of Wind Farms, 

Andrew Kusiak,          
U of Iowa

Sorghum Biomass Cropping 
System, Kenneth Moore, ISU

Implementing an Ammonia 
Economy, Ron Nelson, ISU

Installation and Testing of 
Photovoltaic Energy Systems, 
Ron Nelson, ISU

Innovative Biomass Derived 
Organic Acids Synthesis, 
Immobilization and Purification 
System, Shihwu Sung, ISU

Use of Supercritical Fluids and 
Other Novel Methodologies for the 
Production of High-Value Compounds 
from Biomass, Walter Trahanovsky, ISU

Evaluation of Lignin/Phenol Derived 
from Bio-oil Production for Use as an 
Antioxidant in Asphalt, R. Christopher 
Williams, ISU

Find information about the Energy 
Center’s 2009-2010 RFP on page 3.

Dr. Williams holds a beam of 
ashphalt made from bio-oil.  The 
beam is a product created during 
his Energy Center funded renewable 
energy research grant.

With his Energy Center grant, Dr. Kusiak, 
second from right, is investigating 
energy efficiencies within HVAC system 
management. He and his U of Iowa students 
toured the Energy Center’s Energy Resource 
Station, where a portion of the data for their 
project will be gathered.
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Induction pointFuel line

Since 2004, the Iowa Energy Center 
has helped organize the annual 
ammonia fuel conference, which 
served as catalyst for the nation 
moving forward on this path to 
U.S. independence from imported 
petroleum. The response to the 
conference and overall concept of 
ammonia as a fuel continues to grow.  
This year, the fifth annual conference 
had completely filled to capacity five 
weeks prior to the September event.

The potential benefits

Ammonia is seen by some as the 
ultimate fuel, produced using any 
energy source (wind, solar, biomass, 
hydro, ocean thermal energy 
conversion, nuclear, natural gas, coal 
and more), and can be used in a spark 
ignition engine, diesel engine, fuel cell, 
or gas turbine. 

Targeted research

The Energy Center is pursuing targeted 
research to uncover technical barriers 
to the use of ammonia as an alternative 
fuel. A Request for Proposals (RFP) was 
issued in August and several responses 
are under consideration.  Addressing 
perceived risks of ammonia is another 
targeted task. The Energy Center 
has commissioned Quest Consultants 
Inc., in Norman, Okla., to conduct 
a comparative hazards/risk analysis 

of automotive fuels and 
ammonia.

Energy Center’s ammonia-
related research 

Implementing an Ammonia 
Economy, Ron Nelson 
and Jeff Bartels, Iowa 
State University (ISU). 
This current Energy 
Center student grant will 
provide a comprehensive 
literature review on all 
areas relevant to implementing an 
“Ammonia Economy”.  The findings 
will be evaluated in terms of their 
validity, relevancy, and potential 
for implementation. Using data and 
resources gained through the project, 
an analysis of the transition from 
a mostly fossil fuel economy to an 
ammonia-based economy will be 
performed, and future research needs 
will be identified.

Ammonia Combustion in Diesel 
Engines for Reducing Greenhouse Gas 
Emissions, Song-Charng Kong, ISU.  
Year two of an Energy Center student 
grant to follow-up on previous work by 
Kong.  Work is focusing on developing 
a control mechanism for ammonia 
flow rate for stable engine operation 
resulting in accurate combustion 
evaluation and peak efficiency;  

Ammonia as a fuel, a developing story
5th annual ammonia conference shows growing interest  in the alterate fuel

optimizing fuel efficiency and engine 
stability; an evaluation of ammonia 
exhaust emissions; and analysis of the 
ammonia fuel impact on engine parts 
and lubricants.

Demonstrate Diesel Engine Combustion 
Using Ammonia as an Alternative Fuel
Song-Charng Kong and Karra 
Prashanth Kumar, ISU. The Energy 
Center funded a project in 2006 
to study combustion and emissions 
characteristics of a diesel engine that 
burned ammonia and biodiesel.   The 
research resulted in a successful 
demonstration of the feasibility of 
ammonia combustion in diesel engines. 
Combustion of ammonia alone does 
not produce carbon dioxide, which is a 
greenhouse gas. Thus, using ammonia 
to replace diesel fuel is very attractive 
in mitigating greenhouse gas emissions 
and helping to alleviate global 
warming. 

Visit the Energy Center Web site, 
www.energy.iastate.edu, to download 
presentations from the previous 
ammonia conferences.  The September 
proceedings will be posted soon.

Dr. Kong (pictured above in the ISU Engine 
Research Laboratory) introduced vapor 
ammonia into the John Deere engine intake 
duct - after the turbo and before the manifold 
(left image). During his 2008 Energy Center 
grant, Kong is refining the ammonia and 
diesel flow rates for favorable fuel economy 
and low exhaust emissions.
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the SFSA, one of the partners in Dr. Beckermann’s 
project.  “The SFSA facilitates collaboration between our 
manufacturing professionals and researchers to improve 
the steel casting process.  Dr. Beckermann’s work is moving 
foundries to improved bottom lines, making them more 
competitive in the world market.”

According to Monroe, the complexity of steel casting makes 
Dr. Beckermann’s work all the more timely.

“Whether it’s intricate engine parts for Boeing or valves for 
Fisher Controls, the detail and proficiency required to be 
competitive will benefit from his casting simulation modeling 
– reducing waste and energy use, increasing profitability.”

In the first two years of this project, Dr. Beckermann has 
worked on computer models and sample castings to gauge 
the impact of pressurizing the mold risers in hopes of reducing 
the amount of cast shrinkage or surface deformations. These 
deformities cause foundries to reject the product, wasting the 
energy used on the initial cast and ultimately resulting in more 
energy being expended during the re-melt of the rejected cast. 

Initial tests and comparisons of the pressurized casting with 
the un-pressurized casting were completed at two foundries.  
Analysis revealed that the pressurized castings were of higher 
quality and that additional research is warranted in year 
three.

“The riser pressurization technique further improves the yield 
efficiency by reducing the number of risers needed and 
delivering the metal over a larger area,” said Dr. Beckermann.

Another portion of Dr. Beckermann’s research focuses on 
computer modeling to better predict mold performance in 
relation to riser placement and molten metal flow and its 

cooling rate.  Dr. Beckermann hoped his model would predict 
the occurrence of inclusions and hot tears.  These defects are 
currently found with visual inspection, radiography, ultrasonic 
testing and magnetic particle testing, and are resolved through 
trial and error efforts – a costly pre-production method for the 
foundries.

Work in year two proved Dr. Beckermann’s software-enabled 
prediction of inclusions closely matched – and in some cases 
bettered – the traditionally identified inclusions on actual 
castings. 

In 2008-2009 of the Energy Center grant, Dr. Beckermann 
plans to continue to work to validate a model that predicts 
the entire history of deformation, stresses, and hot tearing in 
shaped castings.

In addition to the SFSA support, Iowa based Keokuk Steel 
Castings and Sivyer Steel Corporation are participating in Dr. 
Beckermann’s research. 

Casting continued from cover

TEMP ˚c
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Simulation model predicts the cooling 
rate of a molten steel casting to identify 

zones of high stresses and potential 
failures. Red indicates the hotter areas 

while blue is cooler.

The Iowa Energy Center’s Home Series collection are filled 
with everyday energy-saving tips to help Iowans make a 
positive impact on family budgets. 

The books are available – free of charge. To get your free 
copy of one or all of these books:
• Download a PDF copy at the Energy Center Web site: 
 www.energy.iastate.edu;
• Request a copy by e-mailing the Energy Center at 
 iec@energy.iastate.edu; or
• Call the Energy Center at 515-294-8819 to ask for a 
 copy by mail.

Energy efficiency at home
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Building Operator Certification 
(BOC®) is a competency-based 
training and certification program that 
provides energy-saving operational 
strategies for maintenance and 
operations staff and technicians. BOC 
training is offered at two levels: Level 
I training emphasizes energy-efficient 
building maintenance practices and 
Level II stresses advanced equipment 
troubleshooting and preventive 
maintenance.

Participants receive this nationally-
recognized certification by completing 
a series of monthly training sessions, 

Energy efficiency through 
operator training

Building Operator Cer tif ication - 
increase comfor t,  save energy dollars

exams and in-facility 
project assignments. 
The program offers 
interactive classroom 
and group discussions 
where participants can 
bounce ideas off industry 
experts. With practical projects, 
each participant is able to apply the 
tools and methods taught in class to 
his or her own facility, constructing 
functional records for electrical systems, 
HVAC operations, lighting levels 
and controls, and annual profiles of 
energy consumption. Upon completion, 
participants have in-depth, facility-
specific reference manuals, as well 
as access to BOC’s wide network of 
participants, experts and resources 
to leverage for troubleshooting, best 
practices and advice.

The BOC program in Iowa has 
received much praise from its 
participants. Upon completion of a 
Level I course series in Davenport, 
participants evaluated the overall 
program with 100% positive reviews, 
half of the participants rating the 
program as “Very Good” with the 
other half rating it as “Excellent.” 

When BOC participants in Iowa were 
surveyed on what they liked most about 
the program, responses highlighted 
several areas for praise:

• Pertinent, industry-specific 
information; 

• Excellent class reference material; 
• Very practical concepts that the 

average operator can implement;
• Valuable information on new 

technology;
• Great instructors, both 

knowledgeable and clear.

Thirty-one participants in a Level I 
course series were surveyed on the 
energy efficiency and environmental 
quality projects they had undertaken in 
their facilities as a result of completing 
the program. The range of the new 
projects included:
• thirteen lighting efficiency projects;
• five HVAC efficiency projects;
• an air quality monitoring project;
• an energy accounting project;

BOC equips building operators with the 
knowledge and resources necessary 
to implement these types of energy 
efficiency projects and many others 
that will both conserve energy and 
save money – a win - win for all.  

The Iowa Energy Center invested in 
the license that allows the BOC to 
be taught in our state.  The Midwest 
Energy Efficiency Alliance coordinates 
the training and certification program.

START SAVING ENERGY DOLLARS 
- REGISTER TODAY

Level I Training
Ankeny, IA
Starts Oct. 17, 2008

Level II Training
Cedar Rapids, IA
Starts Oct. 8, 2008

Level II Training
Ankeny, IA
Starts April 22, 2009

For more information 
and schedules for classes 
beginning in Iowa this, please 
visit www.boccentral.org/iowa 
or contact James Pena at 
312-587-8390 ext. 24 or 
jpena@mwalliance.org.  

The Iowa Energy Center was created by the 1990 Iowa Energy Efficiency Act.  Its mission is to help Iowans reduce their reliance on imported fuels and 
nonrenewable resources and to increase efficiency in all areas of energy use.  This is accomplished in part through a competitive grants program which sponsors 
energy efficiency and renewable energy research and demonstration projects.  The Iowa Energy Center does not discriminate on the basis of race, color, age, religion, 
national origin, sexual orientation, gender identity, sex, marital status, disability, or status as a U.S. veteran. Inquiries can be directed to the Director of the Iowa Energy 
Center, (515) 294-8819.  To be added to the Energy Center’s mailing list, call (515) 294-8819 or email iec@energy.iastate.edu.  An online version of this publication 
is available at www.energy.iastate.edu.

Iowa Energy Center
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PROFESSIONAL DEvELOPMENT • IOWA ENERgY CENTER • SPONSORED CONFERENCE

Natural Gas Energy Efficiency 
Seminar
October 21, 2008 • Ames, IA
Partnership for Industrial Energy Efficiency (PIE2)

The Natural Gas Energy Efficiency Seminar is an exciting 
one-day course. Attendees will learn natural gas energy 
efficiency improvement ideas that, if implemented, could reduce 
consumption of natural gas thereby reducing utility bills. 

PIE2 is the Partnership for Industrial Energy Efficiency. The group 
is comprised of the Center for Industrial Research and Services 
(CIRAS), the Iowa Energy Center, the Industrial Assessment 
Center, the Electric Power Resource Center, Alliant Energy, 
MidAmerican Energy, CIPCO, and others interested in energy 
efficiency.

REGISTER TODAY • More Information at 

www.ucs.iastate.edu/mnet/naturalgas/home.html

2008 Iowa Energy Summit
October 28, 2008 • Des Moines, IA
Iowa Association for Energy Efficiency

Energizing Efficiency in Iowa Communities

Iowan’s pride themselves on being leaders in the energy 
movement. This year’s Iowa Energy Summit, Energizing 
Efficiency in Iowa Communities, will focus on bringing 
that movement to the community level by showcasing the 
successes of hard-working people in hometowns across 
Iowa and the Midwest.

REGISTER TODAY • More Information at 

www.iowaenergy.org 

Geothermal Heat Pump Systems 
December 2 - 4, 2008 • Ankeny, IA
Iowa Energy Center, Energy Resource Station 

This intensive and practical three-day course will prepare you to design and install geothermal heat pump systems for 
residential and light commercial projects. Not only that, you will be able to qualify for accreditation to become an 
International Ground Source Heat Pump Association (IGSHPA) installer. 

REGISTER TODAY •  CLASS SIZE IS LIMITED    
More Information at www.energy.iastate.edu
Call: Energy Resource Station, Denise Junod, 
(515) 965-7055, djunod@energy.iastate.edu


