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Watch List
• States, tribes, and localities are free to mandate 

compliance with stricter environmental regula-
tions for heating and cooling than is required 
by the EPA. Contractors and businesses install-
ing new heating or cooling equipment need to 
make sure that such installations are in compli-
ance with all state and local requirements. 

• A number of states currently have regulations 
regarding the installation and use of new fire-
places and stoves that burn solid fuel. Both 
contractors installing such equipment and orga-
nizations desiring them need to comply with 
any such rules. It is not unlikely that the EPA will 
develop standards for such equipment in the 
future. 

• Production of R-22 refrigerant used in many older 
air conditioning systems will be cut in 2010 and 
phased out completely in 2020. Although the EPA 
estimates that most R-22 equipment will have 
been replaced before the supplies of the older 
refrigerant are depleted, it is difficult to make this 
prediction with any degree of accuracy. Organi-
zations not replacing their R-22 equipment need 
to ensure that they will have sufficient refriger-
ant supplies to meet their needs. 

• A number of new technologies are available 
that are more energy efficient and cost effective 
than traditional heating and cooling systems. 
In addition, research and development proj-
ects are currently underway to further increase 
the effectiveness and reduce the costs of heat-
ing and cooling systems in the future. 

Key Takeaways 
• As governmental standards for heating and cool-

ing systems become more strict in response to 
the need to reduce emissions, new equipment 
is being developed that not only meets these 
needs but helps organizations to reduce heating 
and cooling energy costs as well.  

• New equipment and systems can require a signifi-
cant capital outlay. Organizations should perform 
cost/benefit tradeoff analyses before investing in 
new equipment to see if the useful life of current 
equipment and systems can be practically and 
sufficiently extended while meeting government 
regulations. 

• Businesses that use R-22 refrigerant in their air 
conditioning systems are well advised to develop 
a plan to ensure the adequacy of a supply to meet 
their need until the end of the useful life of their 
equipment.  

• When making the decision as to whether or not to 
replace an R-22 system with an R-410A or other 
more environmentally friendly system, cost-ben-
efit tradeoff considerations should weigh the 
potential cost savings of new, more energy effi-
cient systems against the replacement costs of old 
systems. 

• The ENERGY STAR program is designed to help 
homeowners and businesses achieve cost savings 
for energy use. The program also helps business 
owners and managers develop a strategic plan for 
managing energy use throughout the organiza-
tion, including heating and cooling. 

Related Sustainability Watch Reports
• Green Building Design

• Indoor Air Quality
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Executive Summary 
Most locations in the United States require either heat-
ing or cooling for at least part of the year. Many older 
technologies, however, can produce emissions that 
have a negative impact on the health and well-being 
of the occupants of the building or on the environ-
ment. For example, many older air conditioning 
systems use R-22 refrigerant, a hydrochlorofluorcar-
bon (HCFC) that depletes the ozone layer. Similarly, 
traditional heating devices that use solid fuel (e.g., 
wood, coal) produce a smoke comprised of gases 
and fine particles that can negatively impact human 
health and the environment. Some effects of too much 
smoke are immediately obvious, such as burning eyes 
or coughing. Others, however, are less so, including 
such illnesses as bronchitis. The fine particles in smoke 
have also been shown to contribute to the severity of 
or even premature death from chronic heart and lung 
diseases.  

There are a number of regulations in place regarding 
heating and cooling systems. In addition to the phase 
out  of R-22 refrigerant, there are rules concerning 
the use of  underground heating oil tanks as well as 

regarding the specifications for new stoves and fire-
places that burn solid fuel. In addition, states, tribes, 
and localities may have stricter regulations in place 
than those at the federal level. Providers and contrac-
tors in particular need to be aware of these regulations 
and comply with them. 

Fortunately, stricter regulations inspire new solutions. 
The more we learn about the deleterious effects of 
potentially hazardous systems such as some in the 
heating and cooling industry, the more research is 
being done to develop new ways to provide the heat-
ing and cooling that humans need without risk to 
their health and welfare or to the environment. New 
equipment continues to become available that is not 
only more environmentally friendly, but helps orga-
nizations to realize cost savings as well. Strategically 
planned energy management can help organizations 
better realize savings from their heating and cooling 
systems. 
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Business Options & Best Practices
No matter what heating or cooling technology one 
uses, there are steps that can be taken to make it 
more efficient; not only reducing environmental 
impact, but also saving on heating and cooling costs. 
The joint Environmental Protection Agency (EPA) and 
Department of Energy (DOE) project ENERGY STAR 
recommends several steps that can be taken by busi-
nesses or homeowners to reduce their heating and 
cooling costs. These include cleaning or changing 
air filters regularly, tuning HVAC equipment annu-
ally, installing a programmable thermostat, sealing 
heating and cooling ducts and optimizing air flow. 
These actions are applicable to both businesses and 
residences, and can help save money on heating and 
cooling bills. In addition, for larger facilities, facility 
management software is available that can be pro-
grammed to automatically regulate thermostats 
based on the time of day, day of the week, and other 
criteria, as well as automatically regulate the use of 
lights and other equipment or systems that require 
energy. 

However, when the time comes to upgrade one’s 
heating or cooling systems, there are other steps 
that can be taken to further reduce the environmen-
tal impact of the system and save even more money. 
Even simple improvements over traditional systems 
can increase the efficiency of heating and cool-
ing systems. For example, plastic is now beginning 
to be used for power station cooling towers rather 
than traditional metal-clad towers (Sullivan, 2009). 
As opposed to metal-clad designs, plastic does not 
need to be reclad or repainted, and also requires less 
maintenance (e.g., cleaning, replenishment of water 
treatment chemicals), resulting in significant cost 
savings over metal clad designs.  

Another heating/cooling system that is more envi-
ronmentally friendly than traditional systems is being 
introduced into the US (New green, 2009). This green 

radiant ceiling heating and cooling system is already 
being used in Europe, where it has been found to be 
superior to traditional forced-air systems. The radiant 
system saves 25 to 30 percent more energy, resulting 
in significant savings in energy costs over the life of the 
system. Because it does not circulate air in the way of 
a forced air system, it also helps reduce the spread of 
germs around offices and other commercial buildings. 
Further, because the system does not use ducts or 
fans, it is noiseless. 

In addition, research and development efforts con-
tinue to produce promising new technologies that 
may help businesses save even more money and 
further reduce their impact on the environment. 
For example, Oregon State University and Pacific 
Northwest National Laboratories are investigating 
new heating and cooling technologies for use in 
small commercial buildings and residences under a 
grant from the DOE (Kleiner, 2002). The purpose of 
this grant is to develop miniature heat pumps for use 
in heating or cooling individual rooms in order to 
bypass the ductwork that is traditionally used to cir-
culate heated or cooled air throughout a building.  In 
traditional heating and cooling systems, as much as 
50 percent of the energy efficiency of the system can 
be lost through the ductwork. The miniature heat 
pumps would eliminate the loss of energy through 
the ductwork and would also allow better tempera-
ture control in the individual rooms. It is estimated 
that if this technology is widely implemented, it 
could save an annual $24 billion in energy costs in 
the United States. It is further estimated that an addi-
tional $10.1 billion could be saved by implementing 
this technology for automobile air conditioning.   

Another research and development project for 
improved heating and cooling technologies is being 
conducted at Boston College and the Massachusetts 
Institute of Technology under a grant from NASA and 
the National Science Foundation (Hayward, 2008). 
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The focus of this project is the use of nanotechnology 
to improve thermoelectric efficiency and concomi-
tantly reduce environmental impact and increase cost  
savings for devices using the technology. The team  
uses inexpensive alloy nanostructures for cooling and 
power generation. The team estimates that practical 
applications will be available in the near term to make 
heating, cooling, and power generating equipment 
either consume less energy than traditional systems 
or capture energy that is typically wasted in traditional 
systems.  

Another new technology whose installation is being 
encouraged by the government is geothermal heat-
ing and cooling. The DOE recently announced a $50 
million program to support competitive grants for 
the development of demonstration projects that 
retrofit or incorporate a minimum of 50 tons of heat-
ing or cooling capacity. Another part of the program 
will support the development efforts to improve 
geothermal technology. According to the ENERGY 
STAR program, geothermal heat pumps that use 
the ground rather than outside air for heating and 
cooling are more efficient than traditional heat 
pumps because they use the earth’s natural heat. It is 
estimated that geothermal heat pumps use approxi-
mately 30 percent less energy than traditional heat 
pumps. To encourage the installation of geothermal 
heat pumps, the American Recovery and Reinvest-
ment Act of 2009 has lifted the caps on tax credits to 
qualified geothermal heat pumps.  

Regulatory Environment
Although the Clean Air Act (CAA) is concerned with 
emissions of greenhouse gases and other toxic sub-
stances into the atmosphere, it does not specifically 
deal with heating and cooling technology. However, 
the use of some fuels for use in heating are regulated. 
For example, in the 1990 amendments to the CAA, 
solid waste incineration units (i.e., distinct operating 
units of any facility that combusts a solid waste mate-
rial from commercial or industrial establishments) in 
which homogeneous waste (e.g., tires, used oil) are 

utilized for the production of electric energy, steam, or 
other useful energy (e.g., heat) for industrial, commer 
cial, heating, or cooling purposes must comply with 
the appropriate federal regulations.  

In addition, the EPA has issued recommendations 
for reducing air pollution and many states have 
enacted laws and regulations regarding heating and 
cooling systems in an attempt to reduce emissions 
of greenhouses gases, particles, or other harmful 
emissions. In particular, there are regulations regard-
ing the use of underground heating oil tanks, wood 
burning stoves and fireplaces, and air conditioning 
refrigerant. These topics are discussed in the follow-
ing subsections. 

Heating Oil Tanks
The EPA regulates underground storage tanks (40 
CFR Part 280) and requires reporting of releases in 
the form of leaks, spills, and overfills from under-
ground storage tanks or systems. Such releases can 
threaten human safety and health as well as the 
safety and health of the environment. In general, 
tanks that are used to store heating oil that is used 
on the same property are exempted from these 
federal regulations. However, a number of states 
have instituted regulations for underground stor-
age tanks including heating oil tanks. Contractors 
and users must comply with such state regulations.   

There are several criteria that need to be met in 
order to determine if a heating oil tank qualifies for 
an exemption from this regulation. If the contents 
are consumed on the same premises or property on 
which they are stored (e.g., for heating or power 
generation purposes), the system is exempted. If, on 
the other hand, the contents are consumed elsewhere 
(e.g., resold, distributed, used off-site), they do not 
qualify for an exemption, even if they are primar-
ily consumed on-site and only sometimes consumed 
elsewhere. If the tank is used to store number 1, 2, 
4, 5, 6, or residual fuel oil, it qualifies for a heat-
ing oil exemption. If the underground tank is not 



Sustainability Watch

EBSCO Sustainability Watch • Copyright © 2009
EBSCO Publishing Inc. • 800-653-2726 • www.ebscohost.com

Heating & Cooling

5

used to store one of these types of fuel oil or only  
sometimes does, then it is only except if the con-
tents of the tank are used as a substitute for fuel oil.   

Wood Burning Stoves & Fireplaces
In 1988, the EPA issued standards for the performance 
of new wood stoves (53 FR 5873). The mandatory 
smoke emission limit for new wood stoves is 7.5 
grams of spoke per hour for non-catalytic stoves and 
4.1 grams/hour for catalytic models. All wood stoves 
and fireplaces inserts as well as some factory-built 
fireplaces that are sold in the United States must 
meet these limits. To assist states and other authori-
ties in meeting these standards, the EPA issued the 
Guidance Document for Residential Wood Combus-
tion Emission Control Measures in 1989. With the 
exception of new source performance standards, 
the guidance in this document is not enforced at a 
national level, but is offered to help states and locali-
ties that exceed federal particulate matter standards 
or in areas where residential wood combustion 
device emissions are a community concern. Control 
measures discussed in the document for improving 
combustion efficiency include banning the use of 
specific types of solid fuel-burning residential wood 
combustion heating devices, ensuring the proper 
installation of residential wood combustion heating 
devices, upgrading the quality of the fuel used in 
the devices, and reducing the demand for fuel (e.g., 
weatherization of residences, conservation).   

Air Conditioning Refrigerant
Hydrochlorofluorcarbons (HCFCs) are a category of 
chemical compounds that contribute to the deple-
tion of the ozone layer. Historically, HCFCs have 
been used as refrigerants in the air conditioning 
industry. Because of their deleterious effects on the 
atmosphere, however, the EPA is phasing out their 
use. HCFC-22 (also known as R-22 or Freon® 22) is 
a popular refrigerant that has been widely used 
in air conditioning equipment including window 
air conditioning units, dehumidifiers, central air 

conditioners, air-to-air heat pumps, ground-source 
heat pumps, ductless air conditioners, and pack-
aged air conditioners and heat pumps. 

Although the EPA has mandated that production and 
import of R-22 should be cut in 2010 and phased out 
in 2020, many businesses, commercial enterprises, 
and homeowners still have air conditioning equip-
ment that uses R-22. The EPA recommends repairing 
R-22 equipment that currently leaks or replacing 
it with equipment that uses R-410A or other envi-
ronmentally friendly refrigerants. Businesses with 
R-22 air conditioning equipment can convert their 
existing systems, buy a new system, or continue to 
operate their existing system. Although purchasing 
a new R-410A system typically requires a significant 
up-front investment, R-410A air conditioning sys-
tems are more efficient than R-22 systems, and may 
both reduce one’s electricity bill and save money in 
the long term. 

Organizations with R-22 equipment that is likely to 
still be viable after new supplies of the refrigerant 
have been cut should be able to acquire reclaimed 
R-22 refrigerant for the foreseeable future. Busi-
nesses can also recover and reuse their own R-22 
refrigerant. However, they may not sell it to another 
owner. Recovered refrigerant must be sent to a 
reclaimer. As R-22 is phased out, it will become 
more and more difficult to acquire. It is likely that it 
will become concomitantly more expensive. On the 
other hand, although the EPA expects supplies of 
reclaimed R-22 to be available until the 2020 phase 
out, the availability of R-22 in the future is difficult to 
predict with precision. It is possible that supplies of 
reclaimed R-22 will run out before all air condition-
ing equipment has been converted to newer models 
that use more environmentally-friendly refrigerant. 
There are several alternatives to R-22 that the EPA 
has found to be environmentally acceptable. In 
addition to R-410A (trade names GENETRON AZ-20®, 
SUVA 410A®, and Puron®), the EPA approves the use 
of R-134a, R-404AA, and R-407C.   
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Related Entities
United States Department of Energy (DOE) 
United States Environmental Protection  
         Agency (EPA)

Acronyms
CAA: Clean Air Act  
DOE: United States Department of Energy 
EPA: United States Environmental Protection   
         Agency 
HCFC: Hydrochlorofluorocarbon  
HVAC: Heating, Ventilation, and Air Conditioning
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