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“ I had the opportunity to listen to 
Steven Chu, the new Secretary of the 
Department of Energy, ... the core 
take away was that the largest 
potential for enhancing energy 
supplies in this country is making 
buildings more efficient.”
— Harvey Perlman, UNL Chancellor



Net-Zero Energy, High-Performance Green Buildings | 1

INTRODUCTION

EXECUTIVE SUMMARY

KEYNOTE SPEAKERS

The Path to Net-Zero Energy Buildings

Greg Stark, Advanced Commercial Building Research, National Renewable Energy Laboratory, Golden, Colorado

New Developments in Washington, D.C. in Residential Energy Use

Ed Pollock, Residential Buildings, Office of Building Technologies, U.S. Department of Energy, Washington, D.C.

Federal American Recovery and Reinvestment Act Opportunities for Energy Efficiency Implementation in Nebraska

Neil Moseman, Director, Nebraska Energy Office 

University of Nebraska’s Peter Kiewit Institute Brings Engineering and Information Science Expertise to 

Industry-University Partnerships

Mike McGinnis, Executive Director, Peter Kiewit Institute

PANEL DISCUSSIONS

Net-Zero Energy Building Technologies and Strategies

• Namas Chandra (moderator), Associate Dean for Research, College of Engineering, University of Nebraska–Lincoln

• Ken Curry, Energy Efficiency Manager, Nebraska Public Power District

• Mingsheng Liu, Professor, Architectural Engineering, University of Nebraska–Lincoln

• Tim Hemsath, Assistant Professor, Architecture, University of Nebraska-Lincoln

• Scott Winfrey, Senior Vice President, HDR

The Life-Cycle Assessment of Buildings:  How to Minimize Resource Utilization, Waste and Environmental Impact

• Ken Cassman (moderator), Director, Nebraska Center for Energy Sciences Research, University of Nebraska–Lincoln

• Denise Kuehn, Manager, Demand Side and Sustainable Management, Omaha Public Power District

• Haorong Li, Assistant Professor, Architectural Engineering, University of Nebraska–Lincoln

• Avery Schwer, Associate Professor, Construction Systems, University of Nebraska–Lincoln

• Tim Huneycutt, Director, Systems Technology, Johnson Controls, Inc.

Table of Contents

5

9

13

13

14

14

14

17

17

18



2 | University of Nebraska–Lincoln

Preparing the “Green Collar” Workforce and Consumer Behavior

• Gren Yuill (moderator), Professor, Architectural Engineering, University of Nebraska–Lincoln

• Ed Pollock, Team Leader, Residential Buildings, Office of Building Technologies

• Jim Rowings, Vice President and Chief Learning Officer, Peter Kiewit and Sons

BREAKOUT GROUP COLLABORATIONS

Measurement Science

Facilitator: Namas Chandra, Associate Dean for Research, UNL College of Engineering

Technologies and Strategies

Facilitator: Katherine Ankerson, Associate Dean, UNL College of Architecture

Improved Water Uses

Facilitator: Ken Cassman, Director, Nebraska Center for Energy Sciences Research

Resource Utilization

Facilitator: Gren Yuill, Professor, UNL Architectural Engineering

Occupant Health, Comfort, and Productivity

Facilitator: Clarence Waters, Associate Professor, UNL Architectural Engineering

Technology Transfer

Facilitator: Marv Jaques, Senior Technology Agent, NUtech Ventures, Inc.

KEYNOTE BIOS AND WORKSHOP ATTENDEES

Table of Contents

19

23

23

24

25

26

27

28

31



INTRODUCTION



4 | University of Nebraska–Lincoln

“ Our goal is simple: to advance our 
common objectives under the Energy 
and Climate Partnership with 
concrete programs that will benefit 
the people of the Americas.”
— Steven Chu, Secretary of the Department of Energy
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Introduction

About 150 business leaders, government and utility representatives and University of Nebraska–
Lincoln (UNL) faculty explored ideas, partnerships and strategies at UNL’s first Net-Zero Energy,
High-Performance Green Buildings Collaborative Workshop in Omaha.

The August 2009 workshop focused on opportunities to bring a new level of energy efficient building
research, development and education to Nebraska in collaboration with the state’s architecture, engi-
neering and construction community. Workshop participants heard from energy experts and discussed
strategies for forming private-public partnerships to pursue federal funding available to find ways to
increase energy efficiency in buildings and to reduce energy consumption.

The event featured Ed Pollock, who leads the residential buildings program in the U.S. Department 
of Energy’s (DOE) Office of Building Technologies, and Greg Stark, head of advanced commercial
building research efforts at DOE’s National Renewable Energy Lab. They discussed DOE goals for 
developing cost effective net-zero homes and commercial buildings within the next 10 to 15 years. 
Neil Moseman, director of the Nebraska Energy Office, outlined a number of state programs and 
funding opportunities related to net-zero energy use.

Three panels composed of industry and government representatives and UNL faculty discussed: 
net-zero energy building technologies and strategies; the life-cycle assessment of buildings—how to
minimize waste and environmental impact; and preparing the green collar workforce and consumer
behavior. Panelists were Namas Chandra, associate dean for research, College of Engineering; Ken
Curry, Nebraska Public Power District (NPPD) efficiency manager; Mingsheng Liu, professor of 
architectural engineering; Tim Hemsath, assistant professor of architecture; Ken Cassman, professor 
of agronomy and horticulture and director of the Nebraska Center for Energy Sciences Research; 
Denise Kuehn, Omaha Public Power District (OPPD) manager of demand side and sustainability 
management; Haorong Li, assistant professor of architectural engineering; Ed Pollock, DOE; Jim
Rowings, president and chief learning officer at Peter Kiewit and Sons; Avery Schwer, associate 
professor of construction management; and Gren Yuill, professor of architectural engineering.
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Goals of the workshop were to identify strategies to:

• Develop the enabling measurement science to 

achieve net-zero, sustainable high-performance 

building technologies.

• Develop net-zero energy building technologies 

and strategies.

• Develop the scientific and technical bases for 

significant reductions in water use and improved 

rainwater retention.

• Develop processes, protocols, and products for 

building materials that minimize resource utilization, 

waste and life cycle environmental impacts.

• Develop knowledge and associated energy efficiency 

technologies and practices needed to promote 

occupant health, comfort and productivity.

• Enable technology transfer for net-zero energy, 

high-performance green buildings.

Introduction

Breakout groups of faculty, business and government representatives developed ideas for building 
private-public sector partnerships to pursue funding for net-zero energy research in Nebraska.

The workshop was sponsored by the Charles W. Durham School of Architectural Engineering and
Construction, the Nebraska Center for Energy Sciences Research, the College of Engineering, and 
Office of Research and Economic Development, all of the University of Nebraska–Lincoln.

Energy Conservation in Buildings: Big Challenge and Big Opportunity

The construction and buildings sector consumes enormous amounts of energy, clean water, and materi-
als. In the United States today, the building sector accounts for 40% of the primary energy use. The use
of electric power and heat in the buildings sector also accounts for about 40% of U.S. greenhouse gas
emissions (GHGs). If current trends continue, buildings worldwide will become the top energy con-
sumers by 2025, and are likely to use as much energy as industry and transportation combined by 2050.
The development and adoption of new Net Zero Energy and high-performance building technologies
are at the core of addressing this challenge. Today, the industries that create these technologies across
multiple business sectors play an increasingly important role in effective resource use and job growth,
both in the domestic and the global economy.

Federal research and development (R&D) investments, in concert with academic and private sector
R&D activities, play a critical role in the development of new, high-performance and energy-efficient
green buildings. Optimizing these R&D investments requires that they be coordinated across the
Federal enterprise and aligned with R&D activities in the private sector and academia through an open
and broadly distributed Federal R&D agenda (see http://www.ostp.gov/galleries/NSTC%20Reports/
FederalRDAgendaforNetZeroEnergyHighPerformanceGreenBuildings.pdf).



E X E C U T I V E S U M M A R Y
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“ These are exciting times for 
UNL research.”
— Prem Paul, UNL Vice Chancellor for 

Research and Economic Development
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Executive Summary

University of Nebraska–Lincoln Chancellor Harvey Perlman made a call for action after listening to 
a speech about the federal research and development Agenda for Net Zero Energy, High-Performance
Green Buildings by Dr. Steven Chu, the Secretary of the U.S. Department of Energy. Perlman said, 
“The core message was that the largest potential for enhancing energy supplies in this country is 
making buildings more efficient.” In response to this call, Charles W. Durham School of Architectural
Engineering and Construction in partnership with Nebraska Center for Energy Sciences Research and
the Office of Research and Economic Development and the College of Engineering, all of the University
of Nebraska–Lincoln, hosted the 2009 workshop to stimulate conversations on the importance of net-
zero energy, high-performance green buildings collaborations .

“The faculty at the Durham School have just completed a strategic plan that recognized the school’s
research potential and adopted a structure most likely to capture that potential,” Perlman said. Talent
outside the Durham School, in civil engineering, architecture, social sciences, and in other areas brings
valuable perspectives to advance net-zero, high performance green buildings. 

Perlman touted the formation of the Holland Computing Center, located at both Lincoln and Omaha
campuses, which creates resources for modeling and simulation on a necessary scale. Perlman empha-
sized the Omaha location of some of the world’s finest architectural, engineering, and construction
firms. “These partnerships will be crucial as we assure that the research that we do at the university 
can be implemented within the constraints of the private sector.”

Research at UNL

A mission of UNL is to build world-class research infrastructure, expertise and service for all faculty
while working toward becoming national and international leaders. Engineering collaborations cross 
all disciplines within and outside the University of Nebraska, industry, other universities and govern-
ment partners. The overall goal is to substantially enhance research, education and innovation. This
contributes greatly to economic development through research partnerships with industries and by 
generating new intellectual property and startup business ventures.

In his welcome address to more than 150 workshop attendees, Prem Paul, UNL Vice Chancellor for
Research and Economic Development, stated that the university’s role in green building is critical to the
success of Nebraska to improve energy efficiency. He urged industry and university collaborations to
build on initiatives developing large-scale energy efficiency programs that will have significant econom-
ic and environmental impact.
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“I am especially excited to see so many businesses and industries repre-
sented here,” Paul said. He encouraged public and private sector participants
to identify immediate and future research, development, and educational
opportunities for green buildings. He opened the door to discussion of
strategies for forming industry-university, private-public partnerships.

Energy Experts

Keynote speaker Greg Stark, Advanced Commercial Building Research,
National Renewable Energy Laboratory (NREL), in Golden, Colorado, out-
lined the U.S. Department of Energy’s net-zero energy building mandate,
and its charge with the task of delivering market-ready, net-zero energy 
commercial buildings by the year 2025. He presented highlights of current
projects underway at NREL and discussed National Accounts, Energy
Alliances, and the need for improved graphic interface and modeling 
(for more information, see page 13).

Keynote speaker Ed Pollock, Residential Buildings, Office of Building
Technologies, U.S. Department of Energy (DOE), in Washington, D.C., 
presented new developments in residential energy use. DOE net-zero home
goals include reducing heating, ventilation and air-conditioning (HVAC)
capacity, addressing critical peak demand, reducing carbon emissions, 
and focusing on incremental home operating costs. Also, areas for indoor
improvement include windows, lighting, water heating, and air quality.
Pollock challenged the audience to advance the Builders Challenge (E-Scale)
program by improving measurement processes and outreach for builders in
all regions of the U.S. He discussed the need for new initiatives for consumer
behavior, mass marketing approaches, smart controls, residential audit 
templates, and school competitions (for more information, see page 14).

Keynote speaker, Neil Moseman, director of the Nebraska Energy Office, 
discussed the federal and state programs providing incentives to Nebraskans
to adopt energy efficiency improvements, including low-income weatheriza-
tion assistance, oil overcharge assistance, and dollar and energy savings loans
(for more information, see page 14).

Federal Research and Development Agenda

The U.S. Department of Energy, National Science Foundation, and National
Institute for Standards and Technology are anticipated to have competitive
funding opportunities available in a range of disciplines related to energy

efficiency. Panel discussions and break out groups at the workshop addressed
the federal research and development agenda, the consensus assessment of
16 Executive Branch Federal agencies, which contains six major building
technology goals that define the major transformational advances needed for
energy, water, and material use for net-zero energy, high-performance green
buildings. For each goal, focus areas are identified that represent the tasks
that must be undertaken to achieve it. The federal research and development
agenda also includes broader goals of improving energy efficiency, increasing
renewable energy use, reducing GHGs, providing healthy indoor environ-
ments, and enabling sustainability of basic resources.

As our nation strives to lessen its dependence on imported petroleum and
reduce GHGs, the federal government is allocating resources toward energy
efficiency in buildings to decrease consumption. The focus of this workshop
was two-fold: 1) identifying immediate and future research, development
and educational opportunities for net-zero energy, high-performance green
buildings; and 2) developing strategies for forming industry-university, 
private-public partnerships to pursue funding.

Future Directions

Prem Paul challenged workshop participants to use the breakout group 
discussions to identify the research needs and the industry-university 
collaborations that could meet those needs.  Highlights of the breakout
group discussions include:
• Using existing sensors and developing new sensors for use in integrated 
systems with integrated controls to measure and monitor all energy use 
in a building;

• Decision models for efficient integrated systems, consumer education 
and behavior modification, building energy use modeling, and validation 
of materials efficiency;

• Innovative water systems that provide for reuse of water, extraction of 
energy from water systems, and social science research on consumer 
behavior modification;

• Residential building design and construction processes that minimize 
inputs and assess environmental and public health impacts of materials 
choices and building processes;

• How to design energy efficient health care facilities providing optimal 
comfort to patients with required environmental controls; and

• Development of high-performance building design tools and guidance
for urban planners, architects, engineers, contractors, and owner /operators.
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“ We believe that net-zero energy 
commercial buildings can be 
affordable in all parts of the United 
States by 2025.”
— Greg Stark, National Renewable Energy Laboratory 

Advanced Commercial Building Research,
U.S. Department of Energy



Net-Zero Energy, High-Performance Green Buildings | 13

Keynote Speakers

The focus of the workshop was to learn about the research, development, and educational opportunities
related to net-zero, high-performance green buildings and to help proposal teams come together. The
following were keynote speakers for the event.

The Path to Net-Zero Energy Buildings

Greg Stark, Advanced Commercial Building Research, National Renewable Energy Lab, 
Golden, Colorado

Stark said, “When it comes to U.S. energy consumption, buildings matter.” Together, residential and
commercial buildings account for 40% of all primary energy use in the United States and consume 
more energy than either the industrial or transportation sectors. In 2007, approximately 4.8 million
commercial buildings in the U.S. used 18% of the country’s energy. The commercial sector has the
fastest growing consumption.

NREL has a program goal that net-zero energy commercial buildings can be affordable in all parts of 
the United States by 2025, and a strategic R&D portfolio is being pursued to make it possible. But while
research and the development of new technologies are critical to the future of energy-efficient buildings,
market penetration and adoption of these technologies by the public and private sectors are vital to
achieving real, substantive change in energy use throughout the country.

DOE’s Net-Zero Energy Commercial Building Initiative is the Commercial Building Program’s overar-
ching initiative which is designed to leverage DOE’s resources with partners in the commercial sector
and to accelerate adoption of new technologies. The Commercial Building Energy Alliances are infor-
mal associations among building owners and operators who want to reduce energy consumption. To
date, DOE has launched alliances in three market sectors: retail, commercial real estate, and hospitals.
DOE is currently planning the launch of the Higher Education Energy Alliance which will enlist the
participation of colleges, universities, and other post-secondary institutions and associations.

Stark concluded by saying zero is possible but takes a coordinated effort with the owner, architect, 
and engineering team. The little things make the difference in getting to net-zero and small items
become significant the closer to net-zero.
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New Developments in Washington, D.C., in Residential Energy Use

Ed Pollock, Residential Buildings, Office of Building Technologies, 
U.S. Department of Energy, Washington, D.C.

Pollock said, “The U.S. Department of Energy (DOE) is developing tech-
nologies, tools, and standards for making residential and commercial 
buildings and appliances more energy-efficient, productive, and affordable.”
One program is Building America, a public/private partnership focused on
systems-based R&D, technology implementation, and cost-shared technical
support. DOE is sponsoring this program with the goal of developing mar-
ketable designs for homes that produce as much energy as they use. All
building construction and material costs are provided as cost share by 
industry partners.

With today’s best technologies and practices, new homes can be at least 
30% more efficient than code at no additional cost to owners. Technology
advances will enable cost-neutral, net-zero energy homes by 2020 (at least
60% more efficient than code; balance of energy from onsite renewables).
However, few homes are being built to these performance levels because of
lack of consumer awareness/market pull and unrealistic perceived increases
in initial costs.

DOE’s Builders Challenge recognizes energy leadership and enables excel-
lence in homebuilding by providing technical resources and by increasing
skills for high performance, high quality homes. Marketing tools and
resources help gain  recognition for excellence. Key elements include: a clear
way to measure, verify, and convey home energy performance; a transparent
process for builders of all sizes, in all regions, to join the challenge and be
active; abundant technical and marketing resources enabling builders to use
“best practices” from Building America R&D; strong partnerships with asso-
ciations, non-governmental organizations, states, brokers, and researchers; 
and, increased consumer outreach to drive demand.

“DOE is raising the bar,” Pollock said. The Builders Challenge pushes com-
petitors toward net-zero homes. “It shows builders and consumers it’s within
reach!” He stressed the magnitude of providing practical experience to an
emerging green workforce. He suggested a mentoring system similar to
union apprenticeships.

Federal American Recovery and Reinvestment Act Opportunities for
Energy Efficiency Implementation in Nebraska

Neil Moseman, Director, Nebraska Energy Office

Moseman shared the vision of the Nebraska Energy Office: reliable and
affordable sources of energy that support a cleaner environment and a more
secure energy future. His office promotes the efficient, economic, and envi-
ronmental use of energy through maximizing the efficient use of traditional
energy resources and encouraging the development and use of renewable
energy resources.

The agency advises the executive and legislative branches of state govern-
ment and urges Nebraskans to adopt energy efficiency through low cost
financing. The Nebraska Energy Office operates several different federal 
and state programs: low-income weatherization assistance, oil overcharge
assistance, and energy savings loans.

University of Nebraska’s Peter Kiewit Institute Brings Engineering and
Information Science Expertise to Industry-University Partnerships

Mike McGinnis, Executive Director, Peter Kiewit Institute

The Peter Kiewit Institute (PKI) is home to approximately 1500 undergradu-
ate and graduate students and 110 faculty from two University of Nebraska
colleges: UNL College of Engineering and the the University of Nebraska–
Omaha College of Information Sciences and Technology. PKI is where learn-
ing and innovation takes place in and beyond the classroom. The Institute’s
foundation is built on the cornerstones of innovative education, research 
and technology. PKI is committed to providing students with an integrated
“PKI experience” that develops the whole person through a combination 
of classroom, laboratory and off-campus internships that give PKI students
unparalleled opportunities to learn and discover who they want to be, 
know, and do.



PANEL DISCUSSIONS
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“ We’re really trying to help customers 
become more energy efficient.”
— Ken Curry, Energy Efficiency Manager, 

Nebraska Public Power District



Net-Zero Energy, High-Performance Green Buildings | 17

Panel Discussions

• Namas Chandra (moderator), Associate 

Dean for Research, College of Engineering, 

University of Nebraska–Lincoln

• Ken Curry, Energy Efficiency Manager, 

Nebraska Public Power District

• Mingsheng Liu, Professor, Architectural 

Engineering, University of Nebraska–Lincoln

• Tim Hemsath, Assistant Professor, 

Architecture, University of Nebraska-Lincoln

• Scott Winfrey, Senior Vice President, HDR

Net-Zero Energy Building Technologies and Strategies

Ken Curry said Nebraska Public Power District (NPPD) is promoting energy conversation and efficien-
cy in partnership with local electric public power utilities with its “EnergyWise” program. This program
includes commercial and industrial lighting incentives, high-efficiency heat pump incentives, refrigera-
tor and freezer recycling, irrigation efficiency, and compact fluorescent lighting (CFL) incentives.

“This is a whole new way for us to think,” said Curry. “In the past, an electric utility’s business model
dictated that the more energy a customer used the better. Situations change. The economy has changed.
Cheap, excess energy—in any form—does not exist today. So we’ve had to change our mindset: It’s no
longer ‘How much electric energy can we sell?’ but ‘What can we do to help our customers use less?’”

NPPD’s mission is to safely generate and deliver low-cost reliable energy and provide outstanding 
customer service. Working in partnership with the state’s rural public power districts, cooperatives and
municipalities, NPPD helps serve an estimated 1 million Nebraskans with retail or wholesale electric
power and energy-related products and services.

Mingsheng Liu discussed his extensive research in building system commissioning and fault detection,
control system optimization, heat and mass transfer in building, air infiltration and air infiltration 
energy consumption, and development of renovated HVAC systems.

Tim Hemsath outlined his research in Digital Fabrication and Building Information Modeling (BIM).
He is the principal investigator leading a research team funded by a one-year, $100,000 grant from the
Nebraska Research Initiative titled “Zero Net Energy Building Science Research Cluster.”

Scott Winfrey shared HDR’s passion for sustainability, the act of balancing the environmental, social
and economic needs of the built and natural environments for present and future generations.

Balanced sustainable solutions result in sound choices and decisions that are resource sensitive, pro-
vide private and public sector opportunities for economic growth and development, create quality and
diverse places where people can live, grow and flourish, are socially equitable, and consider the broad
context of each decision.

Winfrey discussed alternate energy strategies such as heat recovery chillers, hybrid utility plants, day-
light modeling, and solar fields. He also mentioned upcoming changes due to proposed cap and trade
system legislation. Action items include automated systems and simplified processes for homeowner.
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• Ken Cassman (moderator), Director, 

Nebraska Center for Energy Sciences 

Research, University of Nebraska–Lincoln

• Denise Kuehn, Manager, Demand Side and 

Sustainable Management, Omaha Public 

Power District

• Haorong Li, Assistant Professor, Architectural 

Engineering, University of Nebraska–Lincoln

• Avery Schwer, Associate Professor, Construction 

Systems, University of Nebraska–Lincoln

• Tim Huneycutt, Director, Systems Technology, 

Johnson Controls, Inc.

The Life-Cycle Assessment of Buildings: How to Minimize Resource Utilization, Waste and
Environmental Impact

Denise Kuehn described how the Omaha Public Power District’s (OPPD) Energy Information Center 
is a special department focused exclusively on energy-efficiency and environmental responsibility. 
A collection of energy management resources serves residential and commercial needs. Resources, 
programs, and areas of expertise include:

• Energy Advisor—an OPPD energy expert who is available for advice, presentations, and instruction
• Energy Classes and Workshops—topics ranging from lighting and energy audits to building 
smarter, more efficient homes

• Home Energy Audit—learn effective ways to improve a consumer’s usage and lower utility costs 
with this online resource

• Home Air-Leakage Testing—find and learn to fix the leaks
• Energy Star Rating Services—learning the overall energy rating score before building a new home 
to save energy and money

“The keys are accurate information and education, and partnerships with government and manufac-
turers to create incentives and motivations,” said Kuehn. OPPD is promoting energy efficiency by the
creation of a culture such as aimgreenomaha.com.

Haorong Li discussed his research in the modeling, analysis, control, and diagnostics of thermal 
systems, which involve the design of physical and empirical models, automatic control algorithms, and
automated fault detection and diagnosis systems for heating, ventilation, air conditioning, refrigeration
systems and thermal power plants.

Avery Schwer presented his ZNETH project, a zero-net energy test home which is a collaborative
research effort among UNL Engineering, the Peter Kiewit Institute, the U.S. Green Building Council
(Flatwater Chapter), and the Green Omaha Coalition. “Creating a sustainable, long-lasting home 
with little impact on the environment is doable now,” Schwer said.

Tim Huneycutt described Johnson Controls’ commitment to addressing climate change risks and to
reducing energy usage by as much as 50%. Johnson Controls is designing products to improve the fuel
efficiency of automobiles prompted the world’s first plant dedicated to manufacturing lithium-ion 
batteries. Johnson Controls was selected by Ford as the battery supplier for a plug-in vehicle it plans 
to release in 2010.
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Panel Discussions

• Gren Yuill (moderator), Professor, Architectural 

Engineering, University of Nebraska–Lincoln

• Ed Pollock, Team Leader, Residential 

Buildings, Office of Building Technologies

• Jim Rowings, Vice President and Chief Learning 

Officer, Peter Kiewit and Sons

Preparing the “Green Collar” Workforce and Consumer Behavior

Ed Pollock described the DOE’s goal to develop homes that produce as much energy as they use at a
point at which the incremental cost of financing the energy efficiency improvements will be equal to or
less than the cost of the energy saved. Also, the Home Performance with Energy Star program, a joint
DOE/EPA program, retrofits existing homes. To increase the market penetration of energy efficiency
strategies in the residential market sector, Pollock was instrumental in developing the Energy Smart
Home Scale, a “miles per gallon label” for homes.

Jim Rowings represented one of North America’s largest and most respected construction, engineering
and mining companies. Peter Kiewit and Sons are protecting the environment with work in renewable
energy markets including wind power, concentrated solar power, hydroelectricity, geothermal energy
and alternative fuel sources.

Kiewit is a founding member of the Flatwater Chapter of the U.S. Green Building Council and has sig-
nificant participation in the Leadership in Energy and Environmental Design (LEED) program and
ongoing training for employees. Before going green was popular, Kiewit was already conducting wildlife,
vegetation and archaeological studies and using innovative land reclamation practices to protect the 
delicate ecological balance.

Improving air and water quality is also a priority to Kiewit. It has the largest privately owned equipment
fleet in North America with 17,000 units meeting or exceeding California emission standards, the high-
est standards in U.S. Numerous light rail and commuter rail projects have been completed across North
America, helping to reduce traffic and carbon emissions.
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BREAKOUTGROUP COLLABORATIONS
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“ The university’s energy research 
is ambitious, but also realistic.”
— Namas Chandra, UNL Engineering Associate 

Dean for Research and Graduate Programs
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Breakout Group
Collaborations

Participants

Virginia Bensheimer, Omaha World Herald; John Bynum, Texas A&M

University; Tom Chapman, Greater Omaha Chamber of Commerce; 

Bing Chen, UNL; Yong Cho, UNL; Dave Dingman, Nebraska Energy Office; 

Alan Dostal, Nebraska Public Power District; Derek Gardels, UNL; Tim

Hemsath, UNL; Richard Hoffmann, University of Nebraska; Siu-Kit Lau,

UNL; Chase Meister, HearthStone Homes, Inc.; Shirley Niemeyer, UNL;

Monica Norby, UNL; Chad Podolak, Nebraska Public Power District; Ed

Pollock, U.S. Department of Energy; Marc Shkolnick, Lincoln Electric

System; Kenneth West, DLR Group; Rick Wordekemper, Lincoln Electric

System; Yaoqing Yang, UNL; Ron Yoder, UNL; Qiuming Zhu, UNO

Recorder: Carole Wilbeck

The focus of the workshop was to learn about the research, development, and educational opportun-
ities related to net-zero, high-performance green buildings and to help proposal teams come together.
The discussion groups were organized around six federal research and development priorities (see
Appendix II for the Federal Research and Development Agenda for Net-Zero Energy, High-
Performance Green Buildings).

Net-Zero Building: Measurement Science

Namas Chandra, Associate Dean for Research, UNL College of Engineering, led the discussion to 
develop the enabling measurement science to achieve net-zero, sustainable high-performance building
technologies. This federal research and development priority includes developing rigorous metrics 
that enable high-performance building goals to be predicted, assessed, monitored and verified and new 
energy-efficient technologies, products and practices. It also includes enabling widespread adoption of
high-performance goals by developing practical tools and processes to address the complex interactions
of building components and systems throughout the building life cycle.

The group identified key metrics that define energy efficiency in relation to the quality of living and
working environments, with respect to maintaining and enhancing those environments. Some parame-
ters needing measurement include: temperature, lighting, acoustics, humidity, airflow and air quality.
Existing sensors must be identified to monitor these parameters and new sensors developed that can 
be integrated at system levels, toward smart sensors that use existing building materials and provide
integrated controls.

The university’s Zero Net Energy Test House (ZNETH), located near the Omaha campus, will be used 
as a test bed to validate some of the conceptual framework of the integrated, embedded control systems.
New computer models will be developed based on these measurements and a new control strategy will
be developed based on simulations.

New measurement methodologies based on embedded sensor concepts will be developed with some
aspects to include partnering with private companies and local communities. By applying these con-
cepts, smart building practices can be implemented that enhance energy efficiency in buildings while
maintaining optimal standards for living and working. To define optimal living/working environments,
various measurement metrics will be used. With a variety of energy sources and a variety of energy
requirements, research will focus on optimizing energy usage.
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Participants

Mahmoud Alahmad, UNL; William Borner, UNL; Lynn Chamberlin,

Nebraska Energy Office; Ken Curry, Nebraska Public Power District;

Mark Ellis, Kutak Rock LLP; Jim Foley, Johnson Controls, Inc.; Chris 

Ford, UNL; Larry Hopp, Peter Kiewit and Sons; Jeffrey Jensen, State 

of Nebraska; Denise Kuehn, Omaha Public Power District; Kay 

Logan-Peters, UNL; Todd Mack, DLR Group; George Morcous, UNL; 

Prem Paul, UNL; Keith Pedersen, UNL; Lewis Pinch, Pinch LTD; Wei 

Qiao, UNL; Mike Rezac, Rezac Construction; Jeff Schomberg, Johnson

Controls, Inc.; Avery Schwer, UNL; Hamid Sharif, UNL; Greg Stark,

National Renewable Energy Laboratory; David Tallon, OPPD; Joe 

Turner, UNL; Ted Weidner, UNL; Patrick Wheeler, UNO

Recorder: Noah Clayton

Breakout Group
Collaborations

Net-Zero Building: Technologies and Strategies

Katherine Ankerson, Associate Dean, UNL College of Architecture, led the discussion to develop 
net-zero energy building technologies and strategies. This federal research and development priority
includes developing building envelope materials, components, systems and construction techniques 
to minimize building energy loads. It also includes developing ultra energy-efficient components and
subsystems that minimize energy use and satisfy building energy needs and developing supply-side 
technologies that, when coupled with energy efficiency, can achieve net-zero energy buildings and 
communities.

The group discussed solutions including a decision-making model for efficient integrated systems / 
construction and validation. Development of mutually beneficial system integration (architectural, 
engineering, and construction systems), coupled with accurate energy modeling (current high level 
of inaccuracy in energy modeling noted) and validation were at the forefront of this discussion.
Establishing reliable data in research settings benefit development of individual components and 
materials of systems as well as the integrated systems as a whole. This holistic approach would then
include modeling and validation feeding into the decision-making model to create ever more informed
building technologies and strategies. The group proposed working with NREL to develop and test a 
prototypical decision-making model.

Consumer education and behavior modification in both residential and commercial settings sustained
discussion to affect the human factor of energy use. Interactive systems of control and quality affecting
systems efficiency while maintaining human comfort and daily activities were considered as effective
development measures in both education and behavior modification.

Participants recognized massive electrical energy storage as a key technology to achieve fast-paced 
large-scale deployment of intermittent renewable energy resources into utility electric grids. Among
many possible solutions to large-scale, such as 10 Megawatts, renewable energy storage, multicell battery
system is still the most cost-effective, feasible solution. However, there are design deficiencies existing 
in current multicell battery systems, impeding them from being used in large-scale renewable energy
storage. A prototype and test are being proposed for this battery design in an operational environment
using the existing wind/solar generation facilities in the labs at the University of Nebraska.

Other ideas discussed by the participants included: 1) the value of real-time demonstration of energy
use to home owners as a means of education and changing consumer behavior; 2) how to integrate
diverse inputs into a holistic system that can be understood by a home owner; 3) how architectural
expertise can be brought to bear to evaluate the benefits of retrofitting compared to “tear down, build
new”; 4) how to automate adjustments to energy efficiency systems within a building; 5) how to develop
validation systems for building efficiency and materials efficiency; and 6) how to measure and improve
indoor air quality in cost-effective way without standards.
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Net-Zero Building: Improved Water Uses

Ken Cassman, Director, Nebraska Center for Energy Sciences Research led the discussion to develop 
the scientific and technical bases for significant reductions in water use and improved rainwater reten-
tion. This federal research and development priority includes reducing water use through more efficient
water-saving appliances, fixtures and water systems. It also includes analyses and technologies to over-
come environmental, health and technical barriers to widespread water recycling and increased rainwa-
ter harvesting as well as low-impact development practices to significantly reduce stormwater runoff.

The group proposed an innovative water system for green buildings and sustainable communities. 
The system consists of a dual water distribution system in which drinking water will be distributed via
one system and gray wastewater generated within the building and rain water around the building will
be collected, treated and reused for toilet flushing and irrigation of landscapes. Also, energy storage in
gray water or rain water could be extracted by an innovative heat pump system and storm water could
be collected and stored by the community use. These ideas would tremendously reduce the amount 
of water to be treated and delivered in drinking water systems.

The proposed systems involves considerable studies. The main tasks that need to be completed 
include: 1) design the systems and life-cycle analysis and feasibility studies; 2) development of required
technologies for gray/rain water treatment and reuse; and 3) evaluation of possible health, social and
environmental impacts of the new systems.

This research is potentially transformational, and may fundamentally change water/wastewater distri-
bution, treatment, and reuse technologies. The system will allow savings of about 50% of drinking water
use, reduce wastewater production by 30-40%, save household energy use by 30%, and energy used for
conveying water by 50% (which is about 1% of the total annual energy used in the US).

Another proposal is a thin section of extensive green roof to capitalize upon shortgrass prairie plantings
to reduce installation costs, stabilize media and hold water for evapo-transpirative building cooling thus
reduce urban heat islands and retard stormwater runoff. Collaboration is essential for this research as it
may be beneficial for an architectural or biosystems engineer to measure green roof evapo-transpiration
and cooling. Because UNL has an institutional policy preventing the use of university buildings for
green roofs and by extension green roof research, it will be necessary to seek cooperators outside the
university who will allow their green roofs to be used as research sites.
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Net-Zero Building: Resource Utilization

Gren Yuill, Professor, UNL Architectural Engineering led the discussion to develop processes, protocols,
and products for building materials that minimize resource utilization, waste and life cycle environmental
impacts. This federal research and development priority includes developing processes that minimize
waste generation from building construction, renovation and demolition. It also includes the expansion
of life cycle inventory data and perform life cycle assessments to identify the full environmental and pub-
lic health impacts of product and material choices as well as the development of new building materials
with minimal environmental and public health impacts over their extended life cycles.

The group proposed developing a house design for the future that treats the house as an integrated sys-
tem, to provide a cost-effective net-zero energy home. Houses use about 22% of the energy consumed 
in the United States. Because of the structure of the housing industry, house design has proceeded by a
slow evolution. Houses built today are very similar in construction and operation to what they were 30
years ago. Changes are introduced by various component manufacturers and designed to fit into a house
that is unchanged except for that one component. There is no effort to optimize the house as a system.
That will be the focus of this project.

The project team would include specialists in architecture and building structures; building envelope,
heat transfer and energy modelling; cooling systems and intelligent controls; lighting; electrical power
and solar photovoltaics; heating, ventilating and air conditioning systems and acoustics; and ventilation
and indoor air quality. This diversity will permit a systems approach, in which all the house compo-
nents, including the power supply system, are optimized together.

A zero energy house developed in this project will be optimized for Nebraska’s climate and for
Nebraska’s population distribution. Therefore, it will be a true off-the grid zero energy house, not 
a net-zero energy house. At present it is cost-effective to use wind power and photovoltaics to provide
power to houses that are more than three and one-half miles from the power grid (because of the cost 
of installing a land-line connection.) The aim is to lower that to two miles, which will make it more 
economical than conventional housing in many Nebraska locations. At the same time, it will provide
guidance for the development of an optimized net-zero design that can be used in urban locations. 
The final product of this transformational project will be a zero-energy house that can be subjected 
to testing for as long as necessary.

The ultimate problems to be solved are those of global warming and the supply of fossil fuels. The
immediate problems are the lack of major innovations in the housing market, and the failure to adapt
house design to local conditions, particularly in the harsh climate of the sparsely populated northern
plains. The house developed will provide the most cost-effective solution to these problems for areas 
of low population density, and will provide guidance to the solution in urban areas, where grid connec-
tions are not expensive. The customers for this technology will be northern plains homebuilders, and
ultimately, homeowners.
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Net-Zero Building: Occupant Health, Comfort, and Productivity

Clarence Waters, Associate Professor, UNL Architectural Engineering led the discussion to develop
knowledge and associated energy efficiency technologies and practices needed to promote occupant
health, comfort and productivity. This federal research and development priority includes the develop-
ment of technologies to improve indoor environmental quality and reduce building energy consump-
tion. It also includes the development of the knowledge necessary to support scientifically sound and
building-specific standards and codes that address the health and comfort of building occupants.

The group addressed the DOE’s Commercial Building National Accounts for Hospitals. This program
works to conduct cost-shared research, development, and deployment and construct or retrofit build-
ings that achieve significant, unprecedented energy savings. Two of DOE’s national labs, the National
Renewable Energy Laboratory (NREL) and the Pacific Northwest National Laboratory (PNNL), are
working with 23 National Accounts Companies—nine retailers, 13 real estate management companies,
and one distribution facility provider—to create, test, and validate design concepts that will move the
industry toward net-zero energy commercial buildings.

Each national account agrees to: 1) construct one new building that uses 50% less energy than 
ASHRAE / IESNA Standard 90.1-2004; and 2) retrofit one existing building to achieve 30% energy 
savings. Reducing a building’s energy consumption, thereby lowering its operating expenses, makes
good business sense. But without guidance on integrating energy-efficient design into new construction
and retrofit projects, third-party verification of the performance and life cycle of new technologies, or
reliable payback figures, building owners are hesitant to push the boundaries of building performance.
The national account benefits from the technical expertise of researchers at NREL and PNNL, who team
with the companies to guide new construction and renovation projects from predesign and planning
through the performance verification of the completed project.

In the end, these building projects—and the detailed measurement and verification that will accompany
them—will give researchers a richer understanding of the best practices and technologies for achieving
high performance. And by identifying replicable approaches and sharing their knowledge base with
peers, National Accounts companies—leaders in their respective industries—will spur further invest-
ment in high-performance buildings.

Other ideas discussed were 1) the need for national standards for building materials based on objective
testing and analysis; 2) the need for systems re-evaluation and optimization looking at embodied energy
(the “carbon footprint”), manufacturing processes, utilization and recycling, and building codes; and 
3) risk mitigation.”
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Net-Zero Building: Technology Transfer

Marv Jaques, Senior Technology Agent, NUtech Ventures, Inc., led the discussion to enable technology
transfer for net-zero energy, high-performance green buildings. This federal research and development pri-
ority includes development of high-performance building design tools and guidance for urban planners,
architects, engineers, contractors and owner/operators. It also includes developing tools and guides that
enable the use of modern, adaptive performance-based building codes and analyzing cost effectiveness of
incentives for adopting and using innovative technologies and practices.

The group proposed the development of high-performance building design tools and guidance for
urban planners, architects, engineers, contractors and owner/operators. A centralized source of green
design tools, design or construction advice, product ratings and savings calculators is needed to guide
them in their quest to build or remodel to Green standards. Next steps were determined:
1. Recruit industry, local, state and federal government collaborators who are interested in “raising the 
bar” on green building materials and helping the public with green decisions.

2. Determine, through science and testing, achievable objectives for various types of buildings and 
building materials. Utilize existing standards where appropriate.

3. Begin construction of a web site with multiple portals depending on the user where users can 
research various materials and designs, access design guides and evaluate alternatives using a savings 
calculator suitable for their level of sophistication.

4. Invite building materials manufacturers to submit data on product performance to be listed on  
the web site. Products would have to qualify by meeting and exceeding green standards. Links to 
qualifying manufacturers web sites could be provided.

5. Determine the best ways to promote the site and drive builders, owners and operators who are 
preparing for construction or remodeling projects to the site.

The intent is to provide reliable, proven and/or certified data, techniques, materials, systems and infor-
mation leading to certifiable improvements up to Net Zero status. This effort could result in another
seal of approval like the Good House-keeping Seal, ETL and UL. This web site will make information
related to creating green structures readily available. Since anything posted on the site will have to be
tested and certified, the users will have confidence that they are not being misled. The site could be 
provided to builders, contractors, architects and such on a fee basis. Product listings could be fee based.
An independent testing function could be provided but there may already be plenty of those around.
This program will give builders, designers and manufacturers the incentive to improve their work and
products according to green standards, create competition and reduce the cost of going green.

This proposal requires collaboration between researchers, companies and government in order to reach
its potential. When fully operational the collaboration could provide the foundation for local, state or
national legislation for green buildings and/or incentive programs to encourage builders and owners 
to comply. Other group ideas included: 1) higher education energy efficiency/net-zero energy courses for
professionals and homeowners team-taught by faculty, home builders and other energy practitioners, 2)
energy-efficient focus groups of home builders, industry affiliates and academics, and 3) renovation of
high-profile building as a lab-oratory and demonstration of net-zero energy technologies.

28 | University of Nebraska–Lincoln



KEYNOTEBIOS/WORKSHOPATTENDEES



30 | University of Nebraska–Lincoln

“ The U.S. Department of Energy is 
developing technologies, tools, and 
standards for making residential 
and commercial buildings and 
appliances more energy-efficient, 
productive, and affordable.”
— Ed Pollock, Residential Team Leader
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Advanced Commercial Building Research  • National Renewable Energy Laboratory (NREL)
1617 Cole Blvd.  • Golden, CO 80401  • Tel: 303-384-7485  • Fax: 303-384-7540

Greg Stark is the National Renewable Energy Laboratory’s Team Lead for the U.S. Department of Energy’s
National Accounts project. He brings an eclectic blend of engineering and project management expertise
to the National Accounts team. Before joining NREL, Stark was a principal at Building Synergies, LLC, 
a firm that specializes in the energy and financial modeling of buildings. At Building Synergies, he 
was responsible for new technology development, including porting the U.S. Department of Energy’s
EnergyPlus energy simulation software to the Apple Macintosh computing platform. Prior to his work 
at Building Synergies, Stark worked with American Airlines, Goldman Sachs and Corning Inc. to help
them to improve their management systems and with Katra, Ltd. (now Axis Industries), one of Lithuania’s
leading companies, to help them make the transition from a Soviet to free market economy, providing
both management and engineering expertise. Stark earned a B.S. in chemical engineering and an M.S. 
in electrical engineering from Purdue University, where he specialized in computer modeling, optimi-
zation, and control of physical processes. Additionally, he earned an M.S. in management from Krannert
Graduate School of Management. Stark is an American Society of Heating, Refrigerating and Air-
Conditioning Engineers (ASHRAE) HBDP (High-performance Building Design Professional), a 
LEED™ AP (Leadership in Energy and Environmental Design Accredited Professional), and is one 
of the founding members of the U.S. Green Building Council’s Colorado Chapter.
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Ed Pollock
Residential Team Leader  • Building Technologies Program  • U.S. Department of Energy
1000 Independence Ave. SW  • Washington , DC 20585-0121  • Tel: 202-586-5778

Ed Pollock leads the Residential Buildings Research Team in the U.S. Department of Energy’s Office of
Building Technologies. This program, known as the Building America program, applies a systems engi-
neering approach to select the most cost-effective combination of energy savings strategies for homes 
in each climate zone in the U.S. The ultimate goal is to develop homes that produce as much energy as
they use at a point at which the incremental cost of financing the energy efficiency improvements will 
be equal to or less than the cost of the energy saved. He also leads the Home Performance with Energy 
Star program, which is a joint DOE/EPA program to retrofit America’s 110 million existing homes. 
To increase the market penetration of energy efficiency strategies in the residential market sector, Mr.
Pollock was instrumental in developing the Energy Smart Home Scale, a “miles per gallon label” for
homes, and the Builders Challenge Program, a deployment and marketing campaign for high perform-
ance homes. Mr. Pollock earned a BS in physics at Westminster College and a BS in civil engineering at
Johns Hopkins.

Neil Moseman
Nebraska Energy Office  • 1111 “O” Street, Suite 223  • Lincoln, NE 68508  • P.O. Box 95085
Lincoln, NE 68509-5085  • Tel: 402-471-2867  • Fax: 402-471-3064

Appointed director of the Nebraska Energy Office by Governor Dave Heineman in July 2008, Neil
Moseman is a fifth generation Nebraskan. He was raised on a family farm operation in rural Burt County
and his family has had roots in Nebraska agricultural production for over 140 years. Moseman is a gradu-
ate of Oakland-Craig High School and the University of Nebraska. A U.S. Navy veteran, he served as 
agriculture director for U.S. Senator Chuck Hagel and as a staff member on the U.S. House Agriculture
Committee in Washington, D.C. Before moving home to Nebraska, Moseman was vice president of the
U.S. Beet Sugar Association in Washington, D.C. Most recently, he was assistant director of the Nebraska
Department of Agriculture. 
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