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DISCLAIMER  
 
Legal Notice: Gas Technology Institute prepared  this report for the American Gas Foundation.  

Neither the American Gas Foundation, Gas Technology Institute (GTI) nor any person acting on their 

behalf: 

 

1. Makes any warranty or representation, express or implied with respect to the accuracy, 

completeness, or usefulness of the information contained in this report, or that the use of any 

information, apparatus, method, or process disclosed in this report may not infringe privately-

owned rights, 

2. Assumes any liability, with respect to the use of, damages resulting from the use of, any 

information, method, or process disclosed in this report, or 

3. Recommends or endorses any of the conclusions, methods or processes analyzed herein.  Use of 

this publication is voluntary and should be taken after an independent review of the applicable 

facts and circumstances. 

 

Further, GTI has not been requested to make an independent analysis, to verify the information 

provided to GTI, or to render an independent judgment of the validity of the information 

provided by others.  As such, GTI cannot, and does not, guarantee the accuracy thereof to the 

extent that such information, data, or opinions were based on information provided by others. 

Any projected financial, operating, growth, performance, or strategy merely reflects the 

reasonable judgment of GTI at the time of the preparation of such information and is based on a 

number of factors and circumstances beyond their control.  Accordingly, GTI makes no 

assurances that the projections or forecasts will be consistent with actual results or performance.   

 

American Gas Foundation 

 

Founded in 1989, the American Gas Foundation is a 501(c)(3) organization that focuses on 

being an independent source of information research and programs on energy and 

environmental issues that affect public policy, with a particular emphasis on natural gas.  For 

more information, please visit www.gasfoundation.org or contact Jay Copan, executive 

director, at (202) 824-7020 or jcopan@gasfoundation.org. 

 

Gas Technology Institute 
 

GTI is a not-for-profit Research and Development (R&D) organization. For more than 65 years, GTI 

has been the leader in the development and deployment of technology solutions that contribute to a 

secure, abundant, and affordable energy future. GTI provides provide economic value to the energy 

industry and its customers, while supporting government in achieving policy objectives. To date, GTI 

programs have resulted in nearly 500 products, 250 licenses, and more than 1,000 associated patents. 

 

Our Mission and Objectives 
GTI is a research organization with “the energy to lead.” We solve important energy challenges, 

turning raw technology into practical solutions that create exceptional value for our customers in the 

global marketplace. We are driven by three primary objectives, which span the energy industry value 

chain. They provide both the focus and enduring opportunity for our business endeavors. These 

objectives are:  

 Expanding the supply of affordable energy 

 Ensuring a safe and reliable energy delivery infrastructure 
 Promoting the efficient use of energy resources. 
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Performance Targets 
Estimated performance targets for solutions to be developed through the RD&D initiatives proposed in 

this plan for homes and businesses are listed in Tables 3 and 4. 

 

Smart Energy Grid

Real-time

Energy Monitor

NGV Filling Station

Radiant Tubing
MicroCHP

Tankless/Solar 

Hybrid Water Heater

Gas Heat Pump

Solar Thermal Panel

Venting Innovations

Plug n Play

Utility Room
Interior Piping

 

Table 3. RD&D Plan Performance Targets for Homes 
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Smart Energy Grid

NGV Filling Station

Radiant Heating

Waste Heat Chiller/Heater

Solar Hybrid

Water Heating

CHP SystemsSolar Thermal Panel

High Efficiency Boilers

Commercial Food ServiceHumidity Control  

 

Table 4. RD&D Plan Performance Targets for Businesses 

 
 

COMMERCIAL TARGETS 2015 2020 2030

Energy Efficiency Improvement (Trillion Btu)

Space conditioning 20 40 120

Water heating 30 80 220

Cooking/food service 10 20 50

Combined heat & power/waste heat management 140 400 1200

Building and community technology/integration 60 160 460

Breakthrough research 30 70 200

Total 290 770 2250

Space conditioning 1 3 8

Water heating 2 5 14

Cooking/food service 1 2 3

Combined heat & power/waste heat management 10 30 80

Building and community technology/integration 4 10 31

Breakthrough research 2 5 14

Total 20 55 150

Reduction in Greenhouse Gases (Million Metric Tons CO2e)
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Technology Priorities for  
Homes and Businesses 
As noted earlier, there is a clear need for an 
aggressive RD&D effort to provide cost-effective 
natural gas end use options to meet the needs 
of homeowners, business owners, and tenants.  
The effort will also address the important role of 
natural gas in maintaining U.S. economic 
strength and energy security as well as helping 
to meet environmental goals. 
 

 
Energy use in buildings accounts for about 40 
percent of total U.S. energy use and GHG 
emissions.  Technology advancements in space 
heating, space cooling, water heating, food 
preparation, and building systems technology 
(controls, system/envelope interaction) can yield 
benefits in both market sectors.  These benefits 
include lower installed costs, more-efficient 
energy use, reduced emission of greenhouse 
gases and other combustion products, and 
improved safety and reliability.  The emphasis 
may be somewhat different in each sector based 
on specific needs, but most technology options 
noted below can apply to homes and 
businesses.  Market-specific priorities and 
targets are noted as appropriate. 

 
Near-Term Technology Priorities 
The objective of the near-term technology 
priorities is to upgrade (and thereby spur wider 
adoption of) current and early-market-entry gas 
technologies that offer efficiency, performance, 
or environmental advantages. 

 
Residential and Commercial Space 
Conditioning 

Target Applications 
Space heating, cooling and humidity control  
 
RD&D Goals 
Pursue targeted development efforts to reduce 
by at least 20 percent the first cost of selected 
gas-based equipment for space heating, space 

cooling, and humidity/indoor air quality control, 
including: 
 Existing condensing furnaces and boilers; 
 Existing gas-based cooling systems (engine-

driven and thermally activated) and desiccant-
based humidity/indoor air quality control 
systems; 
 Emerging gas-fueled heat pump systems 

(engine-driven and thermally activated); 
 Emerging ‗combination‘ space/water-heating 

systems; 
 Emerging CHP systems; 
 Emerging radiant heating and cooling systems; 

and 
 Emerging gas-electric hybrid heating and 

cooling systems. 
 
Provide technical support to entities responsible 
for developing/revising codes, standards and 
legislation that affect the market viability of gas-
based space conditioning systems. 
 
RD&D Scope  
This effort will focus on reducing the cost of 
components and/or assembly and installation of 
currently available or soon-to-be-introduced gas 
space conditioning systems, working closely 
with equipment manufacturers.  

 
Commercial Space Conditioning 

Target Applications 
Space cooling  
 
RD&D Goals 
Develop gas-based engine-driven and thermally 
activated systems appropriately sized for space 
cooling and humidity/indoor air quality control in 
commercial buildings, while helping alleviate 
peak electric demand constraints.  
 
RD&D Scope  
Working with equipment makers, seek to scale 
existing and emerging systems appropriately 
and reduce the cost of components and/or 
assembly and installation.  Address systems 
using prime movers and fuel cells as well as 
sorption processes.

From 2015 to 2030, the program 
targets average annual reductions 
of nearly 2.0 Quads in residential 
and commercial energy use and 
more than 140 million metric tons 
of greenhouse gases. 
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Residential and Commercial Water 
Heating 

Target Applications 
Water heating for personal and business use 
RD&D Goals 
Pursue targeted development efforts to reduce, 
by at least 20 percent, the first cost of selected 
gas-based water heating systems, including: 
 Current tankless (instantaneous) and storage 

types; 
 Emerging hybrid solar thermal/natural gas 

systems; and 
 Emerging ‗combination‘ space/water-heating 

systems. 
 
RD&D Scope  
This effort will focus on reducing the cost of 
components and/or assembly and installation of 
currently available or soon to be available 
systems for domestic or commercial water 
heating.  

 
Residential Building System 
Technologies 

Target Applications 
Interior energy-distribution technology 
RD&D Goals 
Develop more-efficient and cost-effective 
systems for: 
 using circulating hot water as a source of 

radiant heating; and 
 delivering natural gas to various points of use. 
 
RD&D Scope  
This RD&D will be conducted in coordination 
with makers of interior piping and other energy-
delivery systems, as well as with builders, 
architects and codes and standards officials. 
The work will include laboratory development as 
well as performance testing in actual 
instrumented buildings. 

 
Commercial Food Service 

Target Applications 
Commercial food preparation 
 
RD&D Goals 
 Developed innovative systems and 

components for targeted application in food 
service equipment; and 
 Develop systems for cost-effective recovery 

and re-use of heat otherwise lost in ventilation 
streams in food service operations. 

 
RD&D Scope  
This effort will include laboratory and field-scale 
development to improve selected components of 
selected food service equipment. Recovery of 
heat from ventilation streams will be one 
important focus. RD&D will be coordinated with 
manufacturers and users of food service 
equipment. 
 

Mid-Term Technology Priorities 
The objective of the mid-term technology 
priorities is to develop advanced, next-
generation gas-based systems that can compete 
effectively even in a low-carbon energy future. 

 
‘Combination’ Energy Service 

Target Applications 
Provision of several energy services by a single 
piece of equipment 
 
RD&D Goals 
Develop cost-effective, energy-efficient and low-
emission systems based on the following 
concepts:   
 Hybrid gas/renewables systems for 

space/water heating; and 
 Combination systems that provide (a) heating 

and electrical power, or (b) heating, cooling 
and electrical power, based on engine or fuel 
cell technology. 

 
RD&D Scope  
This effort will include laboratory and field 
development, working with manufacturers of 
solar-thermal or other renewable-resource 
systems and with makers of CHP systems. 
Particular attention will be given to 
integration/control and system sizing issues as 
well as safety and reliability (all of which will 
strongly impact commercial viability). 

 
Residential ‘Combination’ Energy 
Service 

Target Applications 
Provision of several energy services by a single 
piece of equipment.  
 
RD&D Goals 
Develop cost-effective, energy-efficient and low-
emission systems based on the following 
concepts:   
 Small-scale space-plus-water-heating 

systems; 
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 Combination appliances in which waste heat 
from one is captured for use in the other or 
stored; and 
 Cost-effective combined heat-and-power 

systems scaled for use in homes. 
 
RD&D Scope  
This effort will include laboratory and field 
development, working with manufacturers of 
space heating units, water heaters, appliances, 
and CHP systems. Particular attention will be 
given to integration/control and system sizing 
issues as well as safety and reliability (all of 
which will strongly impact commercial viability). 

 
Commercial ‘Combination’ Energy 
Service 

Target Applications 
Provision of several energy services by a single 
piece of equipment.  
 
RD&D Goals 
Develop cost-effective combined heat-and-
power systems scaled for use in businesses. 
 
RD&D Scope  
This effort will include laboratory and field 
development, working with manufacturers of 
large CHP systems. Particular attention will be 
given to integration/control and system sizing 
issues as well as safety and reliability.  

 
Cooking and Commercial Food Service 

Target Applications 
Preparation of food in homes as well as 
commercial and institutional establishments. 
 
RD&D Goals 
Develop advanced cooking systems with 
improved heat transfer as well as lower 
emissions.   
 
RD&D Scope  
This effort will include laboratory and field 
development, working with manufacturers. It will 
develop improved components that increase 
energy and emissions performance of ranges, 
ovens, grills, griddles, fryers and other food 
preparation products. 

Building Systems Technology 

Target Applications 
Advancements in the understanding of how gas 
energy equipment interacts with other systems 
and components in a building 
RD&D Goals 
Improve the efficiency and flexibility of operation 
of gas-based equipment when used in 
combination with emerging building 
technologies, new communications systems, 
and other energy systems. Cross-cutting 
research topics will include: 
 Building and energy-systems interactions; 
 Innovative Venting Technologies; 
 Zoned space conditioning concepts; 
 Advanced monitoring/controls technology, 

including integration with Smart Energy Grid 
concepts; 
 Integration of gas systems with other systems 

(e.g., renewable-resource energy systems); 
and 
 Advanced interior environmental quality. 
 
RD&D Scope  
Parallel attention will be given to both residential 
and selected commercial buildings.  Different 
RD&D programs will be developed for selected 
building types (e.g., single-family home, new-
construction home, retail building, institutional 
building) and regions (e.g., southwest, 
northeast). 
 
RD&D will include laboratory research but will 
also comprise extensive testing in instrumented 
buildings that will serve as field test facilities. 
Research will be coordinated with architects and 
builders as well as with developers and 
manufacturers of emerging energy systems and 
associated components and controls. 

 
Long-Term Technology Priorities 
The objective of the long-term technology 
priorities is to pursue ‗breakthrough‘ research 
that can lead to gas-based technologies that 
offer dramatic improvements in efficiency, 
performance, and environmental impact. 
 
Target Applications 
Various residential and commercial energy uses 
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RD&D Goals 
Pursue basic and advanced research in a variety 
of promising areas, including:   
 Hydrogen enrichment to reduce carbon 

emissions from gas equipment; 
 Capture and/or conversion of carbon prior to 

combustion; 
 Capture and/or conversion of carbon in vent 

gases; 
 Catalytic combustion and advanced heat transfer 

concepts; 
 A ‗plug and play‘ utility-room configuration with 

preinstalled stubs for rapid and safe installation 
of gas and electric equipment; 
 A gas-based ‗community energy system‘ that 

provides thermal energy of varying grades and 
electric power (AC and DC) to multiple buildings 
from a central source; 

 Region- or climate-specific building-design 
concepts for low-energy, low-carbon operation; 
and 
 Combustion processes, innovative energy cycles 

(catalytic, chemical), heat-transfer mechanisms, 
and combustion-product management. 

 
RD&D Scope  
This initiative will make extensive use of longer-
term laboratory research for ‗basic science‘ topics. 
As promising concepts emerge, appropriate bench 
and field development will be conducted. RD&D 
focusing on innovative ‗systems‘ (e.g., a 
community energy system, or a climate-specific 
building design) will likely rely more on field 
development and less on laboratory research. 



18 

 

For every RD&D dollar spent over 
the life of this plan, there will be $6 
in benefits to the U.S. economy. 

Section 4 Industrial 
Applications RD&D  
Priorities and  
Recommended Funding 
 
Market Impacts and Stakeholders 
This plan is intended to reduce approximately 14 
percent of all industrial natural gas consumption, 
over 100 million tons of GHGs, and over 1 million 
tons in criteria air pollutants (CAPs) by producing 
1.1 quads of energy savings across all industrial 
sectors. The greatest impact will be on large 
energy users or high energy intensity sectors 
using steam, power or process heat, or those able 
to use renewable fuels. This major energy 
efficiency effort will improve manufacturing 
competitiveness, U.S. economic health, and the 
environment through reductions in GHGs and 
CAPs.  
Foreign competitors are placing increasing 
pressure on domestic manufacturing firms, 
requiring them to make further improvements in 
productivity and reductions in non-labor costs such 
as energy. Recent increases in energy costs, price 
volatility, and supply constraints are compounding 
pressures on the industrial sector. Government 
and industry collaboration is needed to foster 
improvements in energy efficiency that can ease 
the impact of high energy prices while 
simultaneously reducing carbon emissions to help 
maintain a healthy and vibrant U.S. manufacturing 
sector. 
 
Gas distributors and manufacturers make and 
maintain significant capital investments in gas 
distribution systems and plant and equipment that 
use natural gas as an energy source. As a clean-
burning domestic fuel, natural gas not only serves 
industry needs, but also benefits the nation, 
contributing to domestic energy security, economic 
strength, and environmental protection. This plan 
is intended to accelerate innovation and adoption 
of new technologies and technical services in the 
industrial sector by setting the framework for 
coordinated efforts among the federal and state 

government, natural gas distribution companies, 
industrial end users, and equipment 
manufacturers. 
 
The plan‘s priorities are designed for natural gas 
end-use technology to meet industrial energy 
users‘ needs by providing increased value in 
energy efficiency, process competitiveness, 
environmental performance and carbon reduction, 
as well as increased use of domestic and 
renewable fuels to assure greater energy supply 
security.  
 
Key initiatives identified by a coalition of 
stakeholders include: 
 Build upon the existing efficiency and 

environmental advancements in steam 
generation by deploying recently developed 
ultra-high efficiency industrial fire tube boilers, 
and rapidly extend program impact to all boiler 
types and configure them to use renewable 
backup fuels; 
 Optimize thermal transport and heat recovery 

systems to improve efficiency and lower energy 
intensity in process heating applications; 
 Expand use of efficient, reliable, onsite CHP 

systems and provide a choice of natural gas 
fueled and bi-fueled engine and turbine systems 
with very low emissions;  
 Develop hybrid natural gas technologies that use 

renewable energy sources in industrial 
applications to assure greater energy supply 
security; 
 Expand plant energy assessments to identify 

immediate opportunities to save energy; and 
 Develop improved controls and sensors to allow 

more efficient use of energy. 
 
Tomorrow‘s industrial users will seek energy 
solutions that enable them to compete 
aggressively in challenging marketplaces. The 
ideas herein will support competitiveness of the 
industrial base of the country and energy security 
of the nation.  
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RD&D Plan Goals

This plan identifies high-priority research, development, and deployment needs. The high-priority goals 

are designed to allow technology to meet industrial energy users‘ needs by providing increased value in 

energy efficiency, process competitiveness, environmental performance and carbon reduction, and in 

supporting increased use of domestic fuels. The strategic goals and targets for industrial gas technologies 

are: 

 

Goal One 

Reduce energy consumption by 8 to 20 percent for industrial steam users by developing an 

expanded portfolio of ultra-efficient steam generation systems.  

 

 

Goal Two 

Improve the efficiency of industrial heating and on-site power generation systems to 

recover 25 percent of the lost energy to create more cost-efficient systems for a variety of 

industrial applications. 

 

Goal Three 

Reduce GHGs, CAPs, cost of electricity, and investments in future generation, transmission, 

and delivery upgrades through the development and deployment of CHP technologies. 

 

 

Goal Four 

Increase the use of renewable fuels in the industrial sector by up to 15 percent leading to 

reduced CO2 emissions and energy costs. 

 

 

Goal Five 

Provide recommendations that will allow manufacturers to reduce overall energy use by 

up to 20% in their process operations and facilities.  

 

 

Goal Six 

Improve manufacturing production and other industrial process efficiency by up 10 

percent leading to reduced energy consumption and lower operating costs.  




