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DEPARTMENT OF ENERGY

10 CFR Part 431
[Docket No. EERE-2011-BT-STD-0029]
RIN 1904-AC47

Energy Conservation Program for
Certain Industrial Equipment: Energy
Conservation Standards and Test
Procedures for Commercial Heating,
Air-Conditioning, and Water-Heating
Equipment

AGENCY: Office of Energy Efficiency and
Renewable Energy, Department of
Energy.

ACTION: Notice of proposed rulemaking
and announcement of public meeting.

SUMMARY: The U.S. Department of
Energy (DOE) is proposing to amend its
energy conservation standards for
several classes of commercial heating,
air-conditioning, and water-heating
equipment. Pursuant to the Energy
Policy and Conservation Act of 1975
(EPCA), as amended, DOE must assess
whether the uniform national standards
for these covered equipment need to be
updated each time the corresponding
industry standard—the American
National Standards Institute (ANSI)/
American Society of Heating,
Refrigerating, and Air-Conditioning
Engineers (ASHRAE)/Illuminating
Engineering Society of North America
(IESNA) Standard 90.1 (ASHRAE
Standard 90.1)—is amended, which
most recently occurred on October 29,
2010. Based upon its analysis of the
energy savings potential of amended
energy conservation standards and the
lack of clear and convincing evidence to
support more-stringent standards, DOE
is proposing to adopt the amended
standards in ASHRAE Standard 90.1 for
small, large, and very large water-cooled
and evaporatively-cooled commercial
package air conditioners; variable
refrigerant flow (VRF) water-source heat
pumps less than 17,000 Btu/h; VRF
water-source heat pumps at or greater
than 135,000 Btu/h; and computer room
air conditioners. DOE is also proposing
updates to the current Federal test
procedures to incorporate by reference
the most current versions of the
following relevant industry test
procedures specified in ASHRAE
Standard 90.1: Air-conditioning,
Heating, and Refrigeration Institute
(AHRI) 210/240 (small commercial
package air conditioning and heating
equipment); AHRI 340/360 (large and
very large commercial package air
conditioning and heating equipment);
Underwriters Laboratories (UL) 727 and
ANSI 721.47 (commercial warm-air

furnaces); and ANSI Z21.10.3
(commercial water heaters).
Furthermore, DOE is proposing to adopt
AHRI 1230 for newly-created classes of
variable refrigerant flow air conditioners
and heat pumps, ASHRAE 127 for
computer room air conditioners, and
AHRI 390 for single package vertical air
conditioners and single package vertical
heat pumps. In addition, DOE is
announcing a public meeting to receive
comment on its proposal and related
issues.

DATES: Meeting: DOE will hold a public
meeting on February 14, 2012, from 9
a.m. to 4 p.m., in Washington, DC. The
meeting will also be broadcast as a
webinar. See section X, ‘“Public
Participation,” for webinar information,
participant instructions, and
information about the capabilities
available to webinar participants.

Comments: DOE will accept
comments, data, and information
regarding this notice of proposed
rulemaking (NOPR) before and after the
public meeting, but no later than April
2,2012. For details, see section X,
“Public Participation,” of this NOPR.
ADDRESSES: The public meeting will be
held at the U.S. Department of Energy,
Forrestal Building, Room 8E—089, 1000
Independence Avenue SW.,
Washington, DC 20585. To attend,
please notify Ms. Brenda Edwards at
(202) 586—2945. Please note that foreign
nationals visiting DOE Headquarters are
subject to advance security screening
procedures. Any foreign national
wishing to participate in the meeting,
should advise DOE as soon as possible
by contacting Ms. Edwards at the phone
number above to initiate the necessary
procedures. Please also note that any
person wishing to bring a laptop
computer into the Forrestal Building
will be required to obtain a property
pass. Visitors should avoid bringing
laptops, or allow an extra 45 minutes.
Persons may also attend the public
meeting via webinar. For more
information, refer to section X, “Public
Participation,” of this NOPR.

Any comments submitted must
identify the NOPR on Energy
Conservation Standards and Test
Procedures for ASHRAE Standard 90.1
Products, and provide docket number
EERE-2011-BT-STD-0029 and/or
Regulatory Information Number (RIN)
1904—-AC47. Comments may be
submitted using any of the following
methods:

1. Federal eRulemaking Portal:
www.regulations.gov. Follow the
instructions for submitting comments.

2. Email: ASHRAE90.1-2011-STD-
0029@ee.doe.gov. Include docket

number EERE-2011-BT-STD-0029
and/or RIN 1904—AC47 in the subject
line of the message.

3. Mail: Ms. Brenda Edwards, U.S.
Department of Energy, Building
Technologies Program, Mailstop EE-2],
1000 Independence Avenue SW.,
Washington, DC 20585-0121. If
possible, please submit all items on a
compact disc (CD), in which case it is
not necessary to include printed copies.

4. Hand Delivery/Courier: Ms. Brenda
Edwards, U.S. Department of Energy,
Building Technologies Program, 950
L’Enfant Plaza SW., Suite 600,
Washington, DC 20024. Telephone:
(202) 586—2945. If possible, please
submit all items on a CD, in which case
it is not necessary to include printed
copies.

No telefacsimilies (faxes) will be
accepted. For detailed instructions on
submitting comments and additional
information on the rulemaking process,
see section X of this document (Public
Participation).

Docket: The docket is available for
review at www.regulations.gov,
including Federal Register notices,
public meeting attendee lists and
transcripts, comments, and other
supporting documents/materials. All
documents in the docket are listed in
the www.regulations.gov index.
However, not all documents listed in
the index may be publicly available,
such as information that is exempt from
public disclosure.

A link to the docket web page can be
found at: www.regulations.gov. This
web page contains a link to the docket
for this notice, along with simple
instructions on how to access all
documents, including public comments,
in the docket. See section X, ‘““Public
Participation,” for further information
on how to submit comments through
www.regulations.gov.

For further information on how to
submit a comment, review other public
comments and the docket, or participate
in the public meeting, contact Ms.
Brenda Edwards at (202) 586—2945 or by
email: Brenda.Edwards@ee.doe.gov.
FOR FURTHER INFORMATION CONTACT: Mr.
Mohammed Khan, U.S. Department of
Energy, Office of Energy Efficiency and
Renewable Energy, Building
Technologies Program, Mailstop EE-2],
1000 Independence Avenue SW.,
Washington, DC 20585-0121.
Telephone: (202) 586—7892. Email:
Mohammed.Khan@ee.doe.gov.

Mr. Eric Stas, U.S. Department of
Energy, Office of the General Counsel,
Mailstop GC-71, 1000 Independence
Avenue SW., Washington, DC 20585—
0121. Telephone: (202) 586—9507.
Email: Eric.Stas@hq.doe.gov.


mailto:ASHRAE90.1-2011-STD-0029@ee.doe.gov
mailto:ASHRAE90.1-2011-STD-0029@ee.doe.gov
mailto:Brenda.Edwards@ee.doe.gov
mailto:Mohammed.Khan@ee.doe.gov
mailto:Eric.Stas@hq.doe.gov
http://www.regulations.gov
http://www.regulations.gov
http://www.regulations.gov
http://www.regulations.gov
http://www.regulations.gov

Federal Register/Vol. 77, No. 10/ Tuesday, January 17, 2012/Proposed Rules 2357
SUPPLEMENTARY INFORMATION: B. Annual Energy Use B. Energy Savings and Economic
C. Shipments Justification
Table of Contents D. Other Analytical Inputs 1. Water-Cooled and Evaporatively-Cooled
1. Site-to-Source Conversion Equipment

I. Summary of the Proposed Rule
II. Introduction
A. Authority
B. Background
1. ASHRAE Standard 90.1-2010
2. Notice of Data Availability
ITI. General Discussion of Comments
Regarding the ASHRAE Process and
DOE’s Interpretation of EPCA’s
Requirements With Respect to ASHRAE
Equipment
A. The ASHRAE Process
B. The Definition of “Amendment” With
Respect to the Efficiency Levels in
ASHRAE Standard 90.1
C. DOE’s Review of ASHRAE Equipment
Independent of the ASHRAE Standards
Process
IV. General Discussion of the Changes in
ASHRAE Standard 90.1-2010 and
Determination of Scope for Further
Rulemaking Activity
A. Commercial Warm-Air Furnaces
B. Commercial Package Air-conditioning
and Heating Equipment
. Water-Cooled Equipment
. Evaporatively-Cooled Equipment
. Variable Refrigerant Flow Equipment
. Packaged Terminal Air Conditioners and
Heat Pumps
5. Small-Duct, High-Velocity, and
Through-The-Wall Equipment
6. Single-Package Vertical Air Conditioners
and Single-Package Vertical Heat Pumps
C. Air Conditioners and Condensing Units
Serving Computer Rooms
D. Coverage of Commercial Package Air
Conditioning and Heating Equipment
That Are Exclusively Used as Part of
Industrial or Manufacturing Processes
E. Test Procedures
1. Small (<65,000 Btu/h Cooling Capacity)
Commercial Package Air Conditioners
and Heating Equipment
2. Small (265,000 and <135,000 Btu/h
Cooling Capacity), Large (135,000 and
<240,000 Btu/h Cooling Capacity) and
Very Large (=240,000 and <760,000 Btu/
h Cooling Capacity) Commercial Package
Air Conditioners and Heating Equipment
3. Commercial Oil-Fired Warm-Air
Furnaces
4. Commercial Gas-Fired Warm-Air
Furnaces
5. Commercial Water Heaters
6. Air Conditioners and Condensing Units
Serving Computer Rooms
7. Variable Refrigerant Flow Systems
8. Single Package Vertical Air Conditioners
and Single Package Vertical Heat Pumps
9. Additional Specifications for Testing of
Commercial Package Air Conditioning
and Heating Equipment, Including VRF
Systems
10. Sampling Plans for Commercial
Heating, Ventilating, and Air-
Conditioning Equipment
F. Definitional Changes
V. Methodology for VRF Water-Source Heat
Pumps
A. Definitions of “VRF Multi-Split Air
Conditioners” and “VRF Multi-Split
Heat Pumps”

B W N =

2. Product Lifetime
3. CGompliance Date and Analysis Period
VI. Methodology for Computer Room Air
Conditioners
A. Market Assessment
1. Definitions of “Computer Room Air
Conditioners”
2. Equipment Classes
. Review of Current Market for Computer
Room Air Conditioners
. Trade Association Information
. Manufacturer Information
. Market Data
. Engineering Analysis
. Approach
. Representative Input Capacities for
Analysis
. Baseline Equipment
. Identification of Efficiency Information
and Efficiency Levels for Analysis
. Pricing Data
. Equipment Classes for Analysis and
Extrapolation to Unanalyzed Equipment
Classes
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Amended Energy Conservation
Standards
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Emissions Impacts
A. Emissions Analysis
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Emissions Impacts
1. Social Cost of Carbon
a. Monetizing Carbon Dioxide Emissions
b. Social Cost of Carbon Values Used in
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c¢. Current Approach and Key Assumptions
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Reductions
VIII. Analytical Results
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2. VRF Water-Source Heat Pumps
3. Computer Room Air Conditioners
a. Economic Impacts on Commercial
Customers
b. National Impact Analysis
C. Need of the Nation To Conserve Energy
D. Proposed Standards
1. Water-Cooled and Evaporatively-Cooled
Equipment
2. VRF Water-Source Heat Pumps
3. Computer Room Air Conditioners
IX. Procedural Issues and Regulatory Review
A. Review Under Executive Order 12866
and 13563
B. Review Under the Regulatory Flexibility
Act
C. Review Under the Paperwork Reduction
Act of 1995
D. Review Under the National
Environmental Policy Act of 1969
E. Review Under Executive Order 13132
F. Review Under Executive Order 12988
G. Review Under the Unfunded Mandates
Reform Act of 1995
H. Review Under the Treasury and General
Government Appropriations Act, 1999
I. Review Under Executive Order 12630
J. Review Under the Treasury and General
Government Appropriations Act, 2001
K. Review Under Executive Order 13211
L. Review Under the Information Quality
Bulletin for Peer Review
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B. Procedure for Submitting Request To
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C. Conduct of the Public Meeting
D. Submission of Comments
E. Issues on Which DOE Seeks Comment
XI. Approval of the Office of the Secretary

I. Summary of the Proposed Rule

The Energy Policy and Conservation
Act (EPCA) (42 U.S.C. 6291 et seq.), as
amended, requires DOE to consider
amending the existing Federal energy
conservation standard for certain types
of listed commercial and industrial
equipment (generally, commercial water
heaters, commercial packaged boilers,
commercial air conditioning and
heating equipment, and packaged
terminal air conditioners and heat
pumps) each time ASHRAE Standard
90.1, Energy Standard for Buildings
Except Low-Rise Residential Buildings,
is amended with respect to such
equipment. (42 U.S.C. 6313(a)(6)(A)) For
each type of equipment, EPCA directs
that if ASHRAE Standard 90.1 is
amended,! DOE must adopt amended

1 Although EPCA does not explicitly define the
term “amended” in the context of ASHRAE
Standard 90.1, DOE provided its interpretation of
what would constitute an “amended standard” in
a final rule published in the Federal Register on
March 7, 2007 (hereafter referred to as the ‘“March
2007 final rule”). 72 FR 10038. In that rule, DOE

Continued
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energy conservation standards at the
new efficiency level in ASHRAE
Standard 90.1, unless clear and
convincing evidence supports a
determination that adoption of a more-
stringent efficiency level as a national
standard would produce significant
additional energy savings and be
technologically feasible and
economically justified. (42 U.S.C.
6313(a)(6)(A)(ii)) If DOE decides to
adopt as a national standard the
efficiency levels specified in the
amended ASHRAE Standard 90.1, DOE
must establish such standard not later
than 18 months after publication of the
amended industry standard. (42 U.S.C.
6313(a)(6)(A)(i1)(I) If DOE determines
that a more-stringent standard is
appropriate under the statutory criteria,
DOE must establish such more-stringent
standard not later than 30 months after
publication of the revised ASHRAE
Standard 90.1. (42 U.S.C. 6313(a)(6)(B))
ASHRAE officially released ASHRAE
Standard 90.1-2010 on October 29,
2010, thereby triggering DOE’s above-
referenced obligations pursuant to EPCA
to determine for those equipment with
efficiency level changes beyond the
current Federal standard, whether: (1)
the amended industry standard should
be adopted; or (2) clear and convincing
evidence exists to justify more-stringent
standard levels.

Accordingly, this NOPR sets forth
DOE’s determination of scope for
consideration of amended energy
conservation standards with respect to
certain heating, ventilating, air-
conditioning, and water-heating
equipment addressed in ASHRAE
Standard 90.1-2010. Such inquiry is
necessary to ascertain whether the
revised ASHRAE efficiency levels have
become more stringent, thereby
ensuring that any new amended
national standard would not result in
prohibited ‘“‘backsliding.”” For those
equipment classes for which ASHRAE
set more-stringent or new efficiency
levels (i.e., small, large, and very large
water-cooled and evaporatively-cooled
air conditioners; variable refrigerant

stated that the statutory trigger requiring DOE to
adopt uniform national standards based on
ASHRAE action is for ASHRAE to change a
standard for any of the equipment listed in EPCA
section 342(a)(6)(A)(i) (42 U.S.C. 6313(a)(6)(A)(i)) by
increasing the energy efficiency level for that
equipment type. Id. at 10042. In other words, if the
revised ASHRAE Standard 90.1 leaves the standard
level unchanged or lowers the standard, as
compared to the level specified by the national
standard adopted pursuant to EPCA, DOE does not
have the authority to conduct a rulemaking to
consider a higher standard for that equipment
pursuant to 42 U.S.C. 6313(a)(6)(A). DOE
subsequently reiterated this position in a final rule
published in the Federal Register on July 22, 2009.
74 FR 36312, 36313.

flow water-source heat pumps with a
cooling capacity either less than 17,000
Btu/h or equal to or greater than 135,000
Btu/h with and without heat recovery;
and computer room air conditioners),
where possible,2 DOE analyzed the
energy savings potential of amended
national energy conservation standards
(at both the new ASHRAE Standard 90.1
efficiency levels and more-stringent
efficiency levels). For the classes of
water-cooled and evaporatively-cooled
air conditioning and heating equipment,
as well as the VRF equipment classes,
DOE determined that the potential for
energy savings from adopting more
stringent levels than the ASHRAE
Standard 90.1 levels was not significant,
and, thus, DOE is proposing to adopt the
ASHRAE Standard 90.1 levels without
further analysis. (See section IV.B for
further details.) For computer room air
conditioners, DOE also analyzed the
economic justification of amended
national energy conservation standards
at more-stringent efficiency levels, in
addition to the energy savings potential.
DOE did not identify any equipment on
the market for evaporatively-cooled air
conditioners with a capacity less than
240,000 Btu/h (small and large product
classes) or VRF water-source heat
pumps with a cooling capacity less than
17,000 Btu/h. As a result, DOE did not
analyze the economic or energy savings
potential of these amended national
energy conservation standards, because
there are currently no energy savings
associated with these product classes,
nor is there any available equipment
information.

In light of the above, DOE has
tentatively concluded that for twelve
classes of water-cooled and
evaporatively-cooled air conditioners,
four classes of VRF water-source heat
pumps, and thirty classes of computer
room air conditioners: (1) The revised
efficiency levels in ASHRAE 90.1—
20103 are more stringent than current
national standards or represent new
standards; and (2) their adoption as
Federal energy conservation standards
would result in energy savings where
models exist below the revised
efficiency levels. DOE has also
tentatively concluded that there is not
clear and convincing evidence as would

21f DOE found there were no models available on
the market for any equipment class, DOE did not
perform an analysis of the energy savings potential
of that equipment class.

3To obtain a copy of ASHRAE Standard 90.1—
2010, visit www.ashrae.org/technology/page/548 or
contact the ASHRAE publications department by e-
mail at orders@ashrae.org or by telephone at (800)
527-4723.

justify adoption of more-stringent
efficiency levels for this equipment.

Thus, in accordance with the criteria
discussed elsewhere in this notice, DOE
is proposing to amend its existing
energy conservation standards for
twelve equipment classes of water-
cooled and evaporatively-cooled
equipment and VRF water-source heat
pumps less than 17,000 Btu/h (with and
without heat recovery), and to establish
new energy conservation standards for
VRF water-source heat pumps at or
greater than 135,000 Btu/h (with and
without heat recovery) and thirty classes
of computer room air conditioners by
adopting the efficiency levels specified
by ASHRAE Standard 90.1-2010.

The proposed standards for small
water-cooled and evaporatively-cooled
commercial package air conditioners,
VRF water-source heat pumps less than
17,000 Btu/h, and computer room air
conditioners less than 65,000 Btu/h
would apply to equipment
manufactured on or after the date two
years after the effective date specified in
ASHRAE Standard 90.1-2010 (i.e., by
June 1, 2013 for small water-cooled and
evaporatively-cooled commercial
package air conditioners, and by
October 29, 2012 for VRF water-source
heat pump less than 17,000 Btu/h and
computer room air conditioners less
than 65,000 Btu/h). (42 U.S.C.
6313(a)(6)(D)(i)) The proposed standards
for large and very large water-cooled
and evaporatively-cooled commercial
package air conditioners, VRF water-
source heat pumps equal to or greater
than 135,000 Btu/h, and computer room
air conditioners equal to or greater than
65,000 Btu/h would apply to such
equipment manufactured on or after the
date three years after the effective date
specified in ASHRAE Standard 90.1—
2010 (i.e., by June 1, 2014 for large and
very large water-cooled and
evaporatively-cooled commercial
package air conditioners, and by
October 29, 2013 for VRF water-source
heat pumps equal to or greater than
135,000 Btu/h and computer room air
conditioners equal to or greater than
65,000 Btu/h). (42 U.S.C.
6313(a)(6)(D)(ii))

In addition, when the test procedures
referenced in ASHRAE Standard 90.1
are updated, EPCA requires DOE to
amend the test procedures for those
ASHRAE equipment (which
manufacturers are required to use in
order to certify compliance with energy
conservation standards mandated under
EPCA) to be consistent with the
amended industry test procedure. (42
U.S.C. 6314(a)(4)(B)) Specifically, these
amendments would update the citations
and incorporations by reference in
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DOE’s regulations to the most recent
version of the following industry
standards: (1) AHRI 210/240-2008
(Performance Rating of Unitary Air-
Conditioning & Air-Source Heat Pump
Equipment); (2) AHRI 340/360—-2007
(Performance Rating of Unitary
Commercial and Industrial Unitary Air-
Conditioning and Heat Pump
Equipment); (3) UL 727-2006 (Standard
for Safety for Oil-Fired Central
Furnaces); (4) ANSI Z21.47-2006
(Standard for Gas-Fried Central
Furnaces); and (5) ANSI Z21.10.3—-2006
(Gas Water Heaters, Volume III, Storage
Water Heaters with Input Ratings Above
75,000 Btu Per Hour, Circulating and
Instantaneous). DOE is also proposing to
adopt three new test procedures for VRF
equipment (AHRI 1230-2010), computer
room air conditioners (ASHRAE 127—
2007), and single package vertical units
(AHRI 390-2003). In addition to
harmonizing the test procedures with
the latest versions in ASHRAE Standard
90.1, DOE also reviewed each of these
test procedures in their totality as part
of DOE’s seven-year review required by
EPCA.

DOE is also proposing to include an
optional “break-in”’ provision in its test
procedures for commercial air
conditioning and heating equipment, in
order to provide the manufacturer with
the option of running the test unit for a
set amount of time prior to testing the
equipment. Such a provision could
allow components within the unit to
warm-up to conditions that are more
characteristic of typical operation and
more accurately reflect efficiencies
achieved in the field. Lastly, DOE has
identified a number of issues associated
with its test procedures for which it is
seeking comments from interested
parties.

II. Introduction

The following section briefly
discusses the statutory authority
underlying today’s proposal, as well as
some of the relevant historical
background related to the establishment
of standards for water-cooled and
evaporatively-cooled air conditioners,
variable refrigerant flow water-source
heat pump systems, and computer room
air conditioners.

A. Authority

Title III, Part C# of the Energy Policy
and Conservation Act of 1975 (EPCA or
the Act), Public Law 94-163 (42 U.S.C.
6311-6317, as codified), added by
Public Law 95-619, Title IV, § 441(a),
established the Energy Conservation

4For editorial reasons, upon codification in the
U.S. Code, Part C was redesignated Part A—1.

Program for Certain Industrial
Equipment, which includes the
commercial heating, air-conditioning,
and water-heating equipment that is the
subject of this rulemaking.® In general,
this program addresses the energy
efficiency of certain types of commercial
and industrial equipment. Relevant
provisions of the Act specifically
include definitions (42 U.S.C. 6311),
energy conservation standards (42
U.S.C. 6313), test procedures (42 U.S.C.
6314), labelling provisions (42 U.S.C.
6315), and the authority to require
information and reports from
manufacturers (42 U.S.C. 6316).

EPCA contains mandatory energy
conservation standards for commercial
heating, air-conditioning, and water-
heating equipment. (42 U.S.C. 6313(a))
Specifically, the statute sets standards
for small, large, and very large
commercial package air-conditioning
and heating equipment, packaged
terminal air conditioners (PTACs) and
packaged terminal heat pumps (PTHPs),
warm-air furnaces, packaged boilers,
storage water heaters, instantaneous
water heaters, and unfired hot water
storage tanks. Id. In doing so, EPCA
established Federal energy conservation
standards that generally correspond to
the levels in ASHRAE Standard 90.1, as
in effect on October 24, 1992 (i.e.,
ASHRAE Standard 90.1-1989), for each
type of covered equipment listed in 42
U.S.C. 6313(a). The Energy
Independence and Security Act of 2007
(EISA 2007) amended EPCA by adding
definitions and setting minimum energy
conservation standards for single-
package vertical air conditioners
(SPVACs) and single-package vertical
heat pumps (SPVHPs). (42 U.S.C.
6313(a)(10)(A)) The efficiency standards
for SPVACs and SPVHPs established by
EISA 2007 correspond to the levels
contained in ASHRAE Standard 90.1—
2004, which originated as addendum
“d” to ASHRAE Standard 90.1-2001.

In acknowledgement of technological
changes that yield energy efficiency
benefits, Congress further directed DOE
through EPCA to consider amending the
existing Federal energy conservation
standard for each type of equipment
listed, each time ASHRAE Standard
90.1 is amended with respect to such
equipment. (42 U.S.C. 6313(a)(6)(A)) For
each type of equipment, EPCA directs
that if ASHRAE Standard 90.1 is
amended, DOE must publish in the
Federal Register an analysis of the
energy savings potential of amended

5 All references to EPCA in this document refer
to the statute as amended through the Energy
Independence and Security Act of 2007, Public Law
110-140.

energy efficiency standards within 180
days of the amendment of ASHRAE
Standard 90.1. (42 U.S.C.
6313(a)(6)(A)(@i)) EPCA further directs
that DOE must adopt amended
standards at the new efficiency level in
ASHRAE Standard 90.1, unless clear
and convincing evidence supports a
determination that adoption of a more
stringent level would produce
significant additional energy savings
and be technologically feasible and
economically justified. (42 U.S.C.
6313(a)(6)(A)(ii)) If DOE decides to
adopt as a national standard the
efficiency levels specified in the
amended ASHRAE Standard 90.1, DOE
must establish such standard not later
than 18 months after publication of the
amended industry standard. (42 U.S.C.
6313(a)(6)(A)(ii)(I)) However, if DOE
determines that a more-stringent
standard is justified under 42 U.S.C.
6313(a)(6)(A)(i1)(II), then it must
establish such more-stringent standard
not later than 30 months after
publication of the amended ASHRAE
Standard 90.1. (42 U.S.C. 6313(a)(6)(B))
(In addition, DOE notes that pursuant to
the EISA 2007 amendments to EPCA,
under 42 U.S.C. 6313(a)(6)(C), the
agency must periodically review its
already-established energy conservation
standards for ASHRAE products. Under
this requirement, the next review that
DOE would need to conduct must occur
no later than six years from the issuance
of a final rule establishing or amending
a standard for a covered product.)

EISA 2007 also amended EPCA to
require that DOE review the most
recently published ASHRAE Standard
90.1 (i.e., ASHRAE Standard 90.1-2010)
with respect to SPVACs and SPVHPs in
accordance with the procedures
established for ASHRAE equipment
under 42 U.S.C. 6313(a)(6). (42 U.S.C.
6313(a)(10)(B)) However, DOE believes
that this one-time requirement is
separate and independent from the
requirement described in the paragraph
above for all ASHRAE products and that
it requires DOE to evaluate potential
standards higher than the ASHRAE
Standard 90.1-2010 level for single-
package vertical air conditioners and
heat pumps, even if the efficiency levels
for SPVACs and SPVHPs have not
changed since the last version of
ASHRAE Standard 90.1.6 DOE is
conducting a separate rulemaking to
further evaluate the efficiency levels for
this equipment class.

6 Once DOE has completed its rulemaking
obligations under 42 U.S.C. 6313(a)(10)(B), SPVACs
and SPVHPs will be treated similar to other
ASHRAE equipment going forward.
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EPCA also requires that if a test
procedure referenced in ASHRAE
Standard 90.1 is updated, DOE must
update its test procedure to be
consistent with the amended test
procedure in ASHRAE Standard 90.1,
unless DOE determines that the
amended test procedure is not
reasonably designed to produce test
results which reflect the energy
efficiency, energy use, or estimated
operating costs of the ASHRAE product
during a representative average use
cycle. In addition, DOE must determine
that the amended test procedure is not
unduly burdensome to conduct. (42
U.S.C. 6314(a)(2) and (4))

Additionally, EISA 2007 amended
EPCA to require that at least once every
7 years, DOE must conduct an
evaluation of the test procedures for all
covered equipment and either amend
test procedures (if the Secretary
determines that amended test
procedures would more accurately or
fully comply with the requirements of
42 U.S.C. 6314(a)(2)—(3)) or publish
notice in the Federal Register of any
determination not to amend a test
procedure. (42 U.S.C. 6314(a)(1)(A))
Under this requirement, DOE must
review the test procedures for the
various types of ASHRAE equipment
not later than December 19, 2014 (i.e.,

7 years after the enactment of EISA
2007). Thus, the final rule resulting
from this rulemaking will satisfy the
requirement to review the test
procedures for the certain types of
ASHRAE equipment included in this
rule (i.e., those equipment for which
DOE has been triggered) within seven
years.

On October 29, 2010, ASHRAE
officially released and made public
ASHRAE Standard 90.1-2010. This
action triggered DOE’s obligations under
42 U.S.C. 6313(a)(6), as outlined above.

When considering the possibility of a
more-stringent standard, DOE’s more
typical rulemaking requirements under
EPCA apply (i.e., a determination of
technological feasibility, economic
justification, and significant energy
savings). For example, EPCA provides
that in deciding whether such a
standard is economically justified, DOE
must determine, after receiving
comments on the proposed standard,
whether the benefits of the standard
exceed its burdens by considering, to
the greatest extent practicable, the
following seven factors:

(1) The economic impact of the
standard on manufacturers and
consumers of the products subject to the
standard;

(2) The savings in operating costs
throughout the estimated average life of

the product in the type (or class)
compared to any increase in the price,
initial charges, or maintenance expenses
of the products likely to result from the
standard;

(3) The total projected amount of
energy savings likely to result directly
from the standard;

(4) Any lessening of the utility or the
performance of the products likely to
result from the standard;

(5) The impact of any lessening of
competition, as determined in writing
by the Attorney General, that is likely to
result from the standard;

(6) The need for national energy
conservation; and

(7) Other factors the Secretary
considers relevant.

(42 U.S.C. 6295(0)(2)(B)({i)—(ii); 42
U.S.C. 6316(a))

EPCA, as codified, also contains what
is known as an ‘“‘anti-backsliding”
provision, which prevents the Secretary
from prescribing any amended standard
that either increases the maximum
allowable energy use or decreases the
minimum required energy efficiency of
a covered product. (42 U.S.C.
6295(0)(1)) Also, the Secretary may not
prescribe an amended or new standard
if interested persons have established by
a preponderance of the evidence that
such standard would likely result in the
unavailability in the United States of
any covered product type (or class) of
performance characteristics (including
reliability), features, sizes, capacities,
and volumes that are substantially the
same as those generally available in the
United States at the time of the
Secretary’s finding. (42 U.S.C.
6295(0)(4))

Further, EPCA, as codified,
establishes a rebuttable presumption
that a standard is economically justified
if the Secretary finds that the additional
cost to the consumer of purchasing a
product complying with an energy
conservation standard level will be less
than three times the value of the energy
(and, as applicable, water) savings
during the first year that the consumer
will receive as a result of the standard,
as calculated under the applicable test
procedure. (42 U.S.C. 6295(0)(2)(B)(iii)
and 42 U.S.C. 6316(a))

Additionally, when a type or class of
covered equipment such as ASHRAE
equipment, has two or more
subcategories, DOE often specifies more
than one standard level. DOE generally
will adopt a different standard level
than that which applies generally to
such type or class of products for any
group of covered products that have the
same function or intended use if DOE
determines that products within such
group: (A) Consume a different kind of

energy from that consumed by other
covered products within such type (or
class); or (B) have a capacity or other
performance-related feature which other
products within such type (or class) do
not have and which justifies a higher or
lower standard. (42 U.S.C. 6295(q)(1); 42
U.S.C. 6316(a)) In determining whether
a performance-related feature justifies a
different standard for a group of
products, DOE generally considers such
factors as the utility to the consumer of
the feature and other factors DOE deems
appropriate. In a rule prescribing such

a standard, DOE includes an
explanation of the basis on which such
higher or lower level was established.
(42 U.S.C. 6295(q)(2); 6316(a)) DOE
plans to follow a similar process in the
context of today’s rulemaking.

DOE has also reviewed this regulation
pursuant to Executive Order 13563,
issued on January 18, 2011 (76 FR 3281
(Jan. 21, 2011)). Executive Order 13563
is supplemental to and explicitly
reaffirms the principles, structures, and
definitions governing regulatory review
established in Executive Order 12866.
To the extent permitted by law, agencies
are required by Executive Order 13563
to: (1) Propose or adopt a regulation
only upon a reasoned determination
that its benefits justify its costs
(recognizing that some benefits and
costs are difficult to quantify); (2) tailor
regulations to impose the least burden
on society, consistent with obtaining
regulatory objectives, taking into
account, among other things, and to the
extent practicable, the costs of
cumulative regulations; (3) select, in
choosing among alternative regulatory
approaches, those approaches that
maximize net benefits (including
potential economic, environmental,
public health and safety, and other
advantages; distributive impacts; and
equity); (4) to the extent feasible, specify
performance objectives, rather than
specifying the behavior or manner of
compliance that regulated entities must
adopt; and (5) identify and assess
available alternatives to direct
regulation, including providing
economic incentives to encourage the
desired behavior, such as user fees or
marketable permits, or providing
information upon which choices can be
made by the public.

DOE emphasizes as well that
Executive Order 13563 requires agencies
to use the best available techniques to
quantify anticipated present and future
benefits and costs as accurately as
possible. In its guidance, the Office of
Information and Regulatory Affairs has
emphasized that such techniques may
include identifying changing future
compliance costs that might result from
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technological innovation or anticipated
behavioral changes. For the reasons
stated in the preamble, DOE believes
that today’s NOPR is consistent with
these principles, including the
requirement that, to the extent
permitted by law, benefits justify costs
and that net benefits are maximized.
Consistent with EO 13563, and the
range of impacts analyzed in this
rulemaking, the energy efficiency
standard proposed herein by DOE
achieves maximum net benefits.

B. Background

1. ASHRAE Standard 90.1-2010

As noted above, ASHRAE released a
new version of ASHRAE Standard 90.1

on October 29, 2010. The ASHRAE
standard addresses efficiency levels for
many types of commercial heating,
ventilating, air-conditioning (HVAC),
and water-heating equipment covered
by EPCA. ASHRAE Standard 90.1-2010
revised its efficiency levels for certain
commercial equipment and revised its
scope to include additional equipment,
but for the remaining equipment,
ASHRAE left in place the preexisting
levels (i.e., the efficiency levels
specified in EPCA or the efficiency
levels in ASHRAE Standard 90.1-2007).
Table II.1 below presents the
equipment classes for which ASHRAE
Standard 90.1-2010 efficiency levels
differed from those in the previous

TABLE II.1—FEDERAL ENERGY CONSERVATION STANDARDS AND ENERGY EFFICIENCY LEVELS IN ASHRAE STANDARD
90.1-2007 AND ASHRAE STANDARD 90.1—2010 FOR SPECIFIC TYPES OF COMMERCIAL EQUIPMENT *

version of ASHRAE Standard 90.1 (i.e.,
ASHRAE Standard 90.1— 2007). Table
I1.1 also presents the existing Federal
energy conservation standards and the
corresponding standard levels in both
ASHRAE Standard 90.1-2007 and
ASHRAE Standard 90.1-2010 for those
equipment classes. Section IV of this
document assesses each of these
equipment types to determine whether
the amendments in ASHRAE Standard
90.1-2010 constitute increased energy
efficiency levels, as would necessitate
further analysis of the potential energy
savings from amended Federal energy
conservation standards, the conclusions
of which are presented in the final
column of Table II.1.

) Energy efficiency levels Energy efficiency levels Federal ener . )
ASHRAE equipment class** in ASHRAE standard in ASHRAE standard h 9y DOE review triggered?
90.1-2007 90.1-2010 conservation standards
Commercial Warm-Air Furnaces
Gas-Fired Commercial Warm-Air furnace .................. E. = 80% Interrupted or E. = 80% Interrupted or E. = 80% No
intermittent ignition de- intermittent ignition de-
vice, jacket losses not vice, jacket losses not
exceeding 0.75% of exceeding 0.75% of
input rating, power vent input rating, power vent
or flue damper*** or flue damper***
Commercial Package Air-Conditioning and Heating Equipment—Water-Cooled
Water-cooled Air Conditioner, >65,000 and <135,000 | 11.5 EER 12.1 EER (as of 6/1/11) 11.5 EER Yes
Btu/h, Electric Resistance Heating or No Heating.
Water-cooled Air Conditioner, >65,000 and <135,000 | 11.3 EER 11.9 EER (as of 6/1/11) 11.3 EER Yes
Btu/h, All Other Heating.
Water-cooled Air Conditioner, >135,000 and | 11.0 EER 12.5 EER (as of 6/1/11) 11.0 EER Yes
<240,000 Btu/h, Electric Resistance Heating or No
Heating.
Water-cooled Air Conditioner, >135,000 and | 10.8 EER 12.3 EER (as of 6/1/11) 11.0 EER Yes
<240,000 Btu/h, All Other Heating.
Water-cooled Air Conditioner, >240,000 Btu/h, Elec- | 11.0 EER 12.4 EER (as of 6/1/11) 11.0 EER Yes
tric Resistance Heating or No Heating.
Water-cooled Air Conditioner, >240,000 Btu/h, All | 10.8 EER 12.2 EER (as of 6/1/11) 10.8 EER Yes
Other Heating.
Commercial Package Air-Conditioning and Heating Equipment—Evaporatively-Cooled
Evaporatively-cooled Air Conditioner, >65,000 and | 11.5 EER 12.1 EER (as of 6/1/11) 11.5 EER Yes
<135,000 Btu/h, Electric Resistance Heating or No
Heating.
Evaporatively-cooled Air Conditioner, >65,000 and | 11.3 EER 11.9 EER (as of 6/1/11) 11.3 EER Yes
<135,000 Btu/h, All Other Heating.
Evaporatively-cooled Air Conditioner, 2135,000 and | 11.0 EER 12.0 EER (as of 6/1/11) 11.0 EER Yes
<240,000 Btu/h, Electric Resistance Heating or No
Heating.
Evaporatively-cooled Air Conditioner, 135,000 and | 10.8 EER 11.8 EER (as of 6/1/11) 11.0 EER Yes
<240,000 Btu/h, All Other Heating.
Evaporatively-cooled Air Conditioner, >240,000 and | 11.0 EER 11.9 EER (as of 6/1/11) 11.0 EER Yes
<760,000 Btu/h, Electric Resistance Heating or No
Heating.
Evaporatively-cooled Air Conditioner, >240,000 and | 10.8 EER 11.7 EERT (as of 6/1/11) 10.8 EER Yes
<760,000 Btu/h, All Other Heating.
Commercial Package Air-Conditioning and Heating Equipment—VRF Systems'#
VRF Air Conditioners, Air-cooled, <65,000 Btu/h ...... N/A 13.0 SEER 13.0 SEER No
VRF Air Conditioners, Air-cooled, >65,000 and | N/A 11.2 EER 11.2 EER No
<135,000 Btu/h, Electric Resistance or No Heating.
VRF Air Conditioners, Air-cooled, >135,000 and | N/A 11.0 EER 11.0 EER No
<240,000 Btu/h, Electric Resistance or No Heating.
VRF Air Conditioners, Air-cooled, >240,000 Btu/h, | N/A 10.0 EER 10.0 EER No
Electric Resistance or No Heating.
VRF Heat Pumps, Air-cooled, <65,000 Btu/h ............ N/A 13.0 SEER 13.0 SEER No
7.7 HSPF 7.7 HSPF
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TABLE Il.1—FEDERAL ENERGY CONSERVATION STANDARDS AND ENERGY EFFICIENCY LEVELS IN ASHRAE STANDARD
90.1—-2007 AND ASHRAE STANDARD 90.1-2010 FOR SPECIFIC TYPES OF COMMERCIAL EQUIPMENT *—Continued

ASHRAE equipment class**

Energy efficiency levels
in ASHRAE standard

Energy efficiency levels
in ASHRAE standard

Federal energy
conservation standards

DOE review triggered?

90.1-2007 90.1-2010
VRF Heat Pumps, Air-cooled, 265,000 and <135,000 | N/A 11.0 EER 11.0 EER No
Btu/h, without heat recovery, Electric Resistance 3.3 COP 3.3 COP
or No Heating.
VRF Heat Pumps, Air-cooled, >65,000 and <135,000 | N/A 10.8 EER 11.0 EER (electric resist- | No
Btu/h, with heat recovery, Electric Resistance or 3.3 COP ance heating)
No Heating. 10.8 EER (no electric re-
sistance heating)t*
3.3 COP
VRF Heat Pumps, Air-cooled, >135,000 and | N/A 10.6 EER 10.6 EER No
<240,000 Btu/h, without heat recovery, Electric 3.2 COP 3.2 COP
Resistance or No Heating.
VRF Heat Pumps, Air-cooled, >135,000 and | N/A 10.4 EER 10.6 EER (electric resist- | No
<240,000 Btu/h, with heat recovery, Electric Re- 3.2 COP ance heating)
sistance or No Heating. 10.4 (no electric resist-
ance heating)it
3.2 COP
VRF Heat Pumps, Air-cooled, >240,000 Btu/h, with- | N/A 9.5 EER 9.5 EER No
out heat recovery, Electric Resistance or No Heat- 3.2 COP 3.2 COP
ing.
VRF Heat Pumps, Air-cooled, >240,000 Btu/h, with | N/A 9.3 EER 9.5 EER (electric resist- No
heat recovery, Electric Resistance or No Heating. 3.2 COP ance heating)
9.3 EER (no electric re-
sistance heating)it*
3.2 COP
VRF Heat Pumps, Water-source, <65,000 Btu/h, | N/A 12.0 EER 11.2 EER (<17,000 Btu/ Yes&<<
without heat recovery. 4.2 COP Dk for <17,000 Btu
12.0 EER (217,000 Btu/h | No
and <65,000 Btu/h) for 217,000 Btu/h and
4.2 COP <65,000 Btu/h
VRF Heat Pumps, Water-source, <65,000 Btu/h, | N/A 11.8 EER 11.2 EER (< 17,000 Btu/ | Yes$<<>
with heat recovery. 4.2 COP h)# for <17,000 Btu
12.0 EER (=17,000 Btu/h | No
and <65,000 Btu/h) for >17,000 Btu/h and
4.2 COP <65,000 Btu/h
VRF Heat Pumps, Water-source, >65,000 and | N/A 12.0 EER 12.0 EER No
<135,000 Btu/h, without heat recovery. 4.2 COP 4.2 COP
VRF Heat Pumps, Water-source, 265,000 and | N/A 11.8 EER 12.0 EER No
<135,000 Btu/h, with heat recovery. 4.2 COP 4.2 COP
VRF Heat Pumps, Water-source, >135,000 Btu/h, | N/A 10.0 EER N/A Yes<<<
without heat recovery. 3.9 COP
VRF Heat Pumps, Water-source, >135,000 Btu/h, | N/A 9.8 EER N/A Yes<$<-<-
with heat recovery. 3.9 COP
Commercial Package Air-Conditioning and Heating Equipment—PTACs and PTHPs##
Package Terminal Air Conditioner, <7,000 Btu/h, | EER =11.0 EER =11.7 EER =11.7 No
Standard Size (New Construction)###, (as of 10/8/12)
Package Terminal Air Conditioner, >7,000 and | EER = 12.5—(0.213 x EER = 13.8—(0.300 x EER = 13.8—(0.300 x No
<15,000 Btu/h, Standard Size (New Construc- Cap<) Cap<) Cap<)
tion)##, (as of 10/8/12)
Package Terminal Air Conditioner, >15,000 Btu/h, | EER = 9.3 EER =9.3 EER =9.3 No
Standard Size (New Construction)###,
Package Terminal Heat Pump, <7,000 Btu/h, Stand- | EER = 10.8 EER =119 EER =119 No
ard Size (New Construction)#+, COP = 3.0 COP =33 COP =33
(as of 10/8/12)
Package Terminal Heat Pump, >7,000 and <15,000 | EER = 12.3—(0.213 x EER = 14.0—(0.300 x EER = 14.0—(0.300 x No
Btu/h, Standard Size (New Construction)#+, Cap+<) Cap+<) Cap<)
COP = 3.2—(0.026 x COP = 3.7—(0.052 x COP = 3.7—(0.052 x
Cap<) Cap<») Cap+<)
(as of 10/8/12)
Package Terminal Heat Pump, >15,000 Btu/h, | EER =9.1 EER =9.5 EER =9.5 No
Standard Size (New Construction)* COP =28 COP =29 COP =29
Commercial Package Air-Conditioning and Heating Equipment—SDHV and TTW
Through-the-Wall, Air-cooled Heat Pumps, <30,000 | 12.0 SEER 13.0 SEER 13.0 SEER No
Btu/h. 7.4 HSPF 7.4 HSPF 7.7 HSPF
Small-Duct, High-Velocity, Air-cooled Heat Pumps, | 10.0 SEER N/AL-<> 13.0 SEER No
<65,000 Btu/h. 6.8 HSPF 7.7 HSPF
Air Conditioners and Condensing Units Serving Computer Rooms
Air conditioners, air-cooled, <65,000 Btu/h ................ N/A 2.20 SCOP (downflow) N/A Yes&<<
2.09 SCOP (upflow)
Air conditioners, air-cooled, >65,000 and <240,000 | N/A 2.10 SCOP (downflow) N/A Yes<<<
Btu/h. 1.99 SCOP (upflow)
Air conditioners, air-cooled, >240,000 Btu/h .............. N/A 1.90 SCOP (downflow) N/A Yes<$-<-<-
1.79 SCOP (upflow)
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TABLE Il.1—FEDERAL ENERGY CONSERVATION STANDARDS AND ENERGY EFFICIENCY LEVELS IN ASHRAE STANDARD
90.1—-2007 AND ASHRAE STANDARD 90.1-2010 FOR SPECIFIC TYPES OF COMMERCIAL EQUIPMENT *—Continued

) Energy efficiency levels Energy efficiency levels Federal ener ) )
ASHRAE equipment class** in ASHRAE standard in ASHRAE standard conservation star?gards DOE review triggered?
90.1-2007 90.1-2010

Air conditioners, water-cooled, <65,000 Btu/h ........... N/A 2.60 SCOP (downflow) N/A Yes<<<
2.49 SCOP (upflow)

Air  conditioners, water-cooled, >65,000 and | N/A 2.50 SCOP (downflow) N/A Yes&<4<
<240,000 Btu/h. 2.39 SCOP (upflow)

Air conditioners, water-cooled, >240,000 Btu/h .... N/A 2.40 SCOP (downflow) N/A Yes<<<
2.29 SCOP (upflow)

Air conditioners, water-cooled with fluid economizer, | N/A 2.55 SCOP (downflow) N/A Yes<$<-<-
<65,000 Btu/h. 2.44 SCOP (upflow)

Air conditioners, water-cooled with fluid economizer, | N/A 2.45 SCOP (downflow) N/A Yes&<<
>65,000 and <240,000 Btu/h. 2.34 SCOP (upflow)

Air conditioners, water-cooled with fluid economizer, | N/A 2.35 SCOP (downflow) N/A Yes<<<
>240,000 Btu/h. 2.24 SCOP (upflow)

Air conditioners, glycol-cooled, <65,000 Btu/h ........... N/A 2.50 SCOP (downflow) N/A Yes<d><><
2.39 SCOP (upflow)

Air  conditioners, glycol-cooled, >65,000 and | N/A 2.15 SCOP (downflow) N/A Yes$<-<
<240,000 Btu/h. 2.04 SCOP (upflow)

Air conditioners, glycol-cooled, 240,000 Btu/h ......... N/A 2.10 SCOP (downflow) N/A Yes<<<
1.99 SCOP (upflow)

Air conditioners, glycol-cooled with fluid economizer, | N/A 2.45 SCOP (downflow) N/A Yes<<4<
<65,000 Btu/h. 2.34 SCOP (upflow)

Air conditioners, glycol-cooled with fluid economizer, | N/A 2.10 SCOP (downflow) N/A Yes&<<
>65,000 and <240,000 Btu/h. 1.99 SCOP (upflow)

Air conditioners, glycol-cooled with fluid economizer, | N/A 2.05 SCOP (downflow) N/A Yes<<<
>240,000 Btu/h. 1.94 SCOP (upflow)

*“E.” means combustion efficiency; “E.” means thermal efficiency; “EER” means energy efficiency ratio; “SEER” means seasonal energy efficiency ratio; “HSPF”

means heating seasonal performance factor;
efficient of performance.

“COP” means coefficient of performance; “Btu/h” means British thermal units per hour; and “SCOP” means sensible co-

** ASHRAE Standard 90.1-2010 equipment classes may differ from the equipment classes defined in DOE’s regulations, but no loss of coverage will occur (i.e., all
previously covered DOE equipment classes remained covered equipment).
*** A vent damper is an acceptable alternative to a flue damper for those furnaces that draw combustion air from conditioned space.
TASHRAE Standard 90.1-2010 specifies thls efficiency level as 12.2 EER. However, as explained in section IV.B.2 of this NOPR, DOE believes this level was a

mistake and that the correct level is 11.7 EE

Tt Variable Refrigerant Flow (VRF) systems are newly defined equipment classes in ASHRAE Standard 90.1-2010. As discussed in section IV.B.3 of this NOPR,
DOE believes these systems are currently covered by Federal energy conservation standards for commercial package air conditioning and heating equipment.

77 For these equipment classes, ASHRAE sets lower efficiency requirements for equipment with heat recovery systems. DOE believes systems with heat recovery
and electric resistance heating would be required to meet the current Federal standard for equipment with electric resistance heating (i.e., the Federal standard level
shown in the table). However, for equipment with heat recovery and no electric resistance heating, DOE believes heat recovery would be an “other” heating type al-

lowing for a 0.2 EER reduction in the Federal minimum requirement.
+The Federal energy conservation standards for this equipment class are specified differently for equipment with cooling capacity <17,000 Btu/h. However,
ASHRAE Standard 90.1-2010 does not distinguish this equipment class.
# For equipment rated according to the DOE test procedure, all EER values must be rated at 95°F outdoor dry-bulb temperature for air-cooled products and evap-
oratively-cooled products, and at 85°F entering water temperature for water-cooled products. All COP values must be rated at 47°F outdoor dry-bulb temperature for
air-cooled products, and at 70°F entering water temperature for water-source heat pumps.
#+ “Standard size” refers to PTAC or PTHP equipment with wall sleeve dimensions >16 inches high, or >42 inches wide.
< “Cap” means cooling capacity in kBtu/h at 95°F outdoor dry-bulb temperature.
<< ASHRAE Standard 90.1-2010 includes an efficiency level of 10.0 SEER for these products. However, as explained in section IV.B.5 of this NOPR, DOE be-
lieves that ASHRAE did not intend to set an efficiency level for these products.
<-<$><> An energy-savings analysis for this class of equipment was not conducted for the notice of data availability published on May 5, 2011 due to either a lack of
data or because there is no equipment on the market that would fall into this equipment class.

2. Notice of Data Availability

On May 5, 2011, DOE published a
notice of data availability (May 2011
NODA) in the Federal Register and
requested public comment as a
preliminary step required pursuant to
EPCA when DOE considers amended
energy conservation standards for
certain types of commercial equipment
covered by ASHRAE Standard 90.1. 76
FR 25622. Specifically, the May 2011
NODA presented for public comment
DOE’s analysis of the potential energy
savings estimates for amended national
energy conservation standards for types
of commercial equipment based on: (1)
The modified efficiency levels
contained within ASHRAE Standard
90.1-2010; and (2) more-stringent
efficiency levels. Id. at 25637. DOE has
described these analyses and
preliminary conclusions and sought
input from interested parties, including

the submission of data and other
relevant information. Id.

In addition, DOE presented a
discussion in the May 2011 NODA of
the changes found in ASHRAE Standard
90.1-2010. Id. at 25630-37. The May
2011 NODA includes a description of
DOE’s evaluation of each ASHRAE
equipment type in order for DOE to
determine whether the amendments in
ASHRAE Standard 90.1-2010 have
increased efficiency levels. As an initial
matter, DOE sought to determine which
requirements for covered equipment in
ASHRAE Standard 90.1, if any, have
been revised solely to reflect the level of
the current Federal energy conservation
standard (where ASHRAE is merely
““catching up” to the current national
standard), have been revised but
lowered, have been revised to include
design requirements without changes to
the efficiency level, or have had any

other revisions made that do not
increase the standard level, in which
case, DOE is not triggered to act under
42 U.S.C. 6313(a)(6) for that particular
product type. For those types of
equipment in ASHRAE Standard 90.1
for which ASHRAE actually increased
efficiency levels above the current
Federal standard, DOE subjected that
equipment to the potential energy
savings analysis discussed above and
presented the results in the May 2011
NODA for public comment. 76 FR
25622, 25644—47 (May 5, 2011).
Additionally, for single package vertical
air conditioners and heat pumps,
although the levels in ASHRAE
Standard 90.1-2010 were unchanged,
DOE performed an analysis of their
potential energy savings as required by
42 U.S.C. 6313(a)(10)(B). Lastly, DOE
presented an initial assessment of the
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test procedure changes included in
ASHRAE Standard 90.1-2010.

As aresult of the preliminary
determination of scope set forth in the
May 2011 NODA, DOE found that there
were equipment types for which
ASHRAE increased the efficiency levels
(thereby triggering further analysis)
including: (1) Water-cooled and
evaporatively-cooled air conditioners;
(2) two classes of VRF water-source heat
pumps with and without heat recovery;
and (3) computer room air conditioners
(which were not previously covered). 76
FR 25622, 25644—47 (May 5, 2011). DOE
presented its methodology, data, and
results for the preliminary energy
savings analysis developed for the
water-cooled and evaporatively-cooled
equipment classes in the May 2011
NODA for public comment. 76 FR
25622, 25637—46 (May 5, 2011). For the
remaining equipment classes, DOE
requested data and information that
would allow it to accurately assess the
energy savings potential of those
equipment classes.

III. General Discussion of Comments
Regarding the ASHRAE Process and
DOE'’s Interpretation of EPCA’s
Requirements With Respect to ASHRAE
Equipment

In response to its request for comment
on the May 2011 NODA, DOE received
seven comments from manufacturers,
trade associations, utilities, and energy
efficiency advocates. As discussed
above, these comments are available in
the docket for this rulemaking and are
available for review by following the
instructions in the ADDRESSES section.
The following section summarizes the
issues raised in these comments, along
with DOE’s responses.

A. The ASHRAE Process

In response to the preliminary
determination of scope and analyses set
forth in the May 2011 NODA, DOE
received several comments regarding
the ASHRAE process for considering
revised efficiency levels for certain
commercial heating, ventilating, air-
conditioning, and water heater
equipment.

Edison Electric Institute (EEI) stated
that it supported the efficiency levels for
equipment shown in ASHRAE Standard
90.1-2010, because the efficiency levels
were created through a consensus-based
process, DOE’s analysis shows energy
savings for all ASHRAE values
analyzed, and adopting ASHRAE values
would ensure a streamlined approach.
(EEI, No. 7 at p. 1-2) 7 The Air-

7“EEI, No. 7 at p. 2" refers to: (1) To a statement
that was submitted by the Edison Electric Institute

Conditioning, Heating, and Refrigeration
Institute (AHRI) stated that AHRI and its
members were participants in the
development of ASHRAE Standard
90.1-2010, and that revisions to
ASHRAE Standard 90.1 are developed
through a consensus process. AHRI
encouraged DOE to adopt the efficiency
levels in ASHRAE Standard 90.1-2010
as Federal minimum efficiency
standards. (AHRI, No. 11 at p. 1, 3)
DOE maintains its position expressed
in the March 20, 2009 NOPR, as restated
below. While DOE recognizes that
efficiency levels in ASHRAE Standard
90.1-2010 are the result of a consensus
process, EPCA clearly sets forth DOE’s
obligations in terms of considering
amendments when ASHRAE revises
Standard 90.1. Specifically, EPCA
directs that if ASHRAE Standard 90.1 is
amended, DOE must adopt amended
energy conservation standards at the
new efficiency level in ASHRAE
Standard 90.1, unless clear and
convincing evidence supports a
determination that adoption of a more-
stringent level as a national standard
would produce significant additional
energy savings and be technologically
feasible and economically justified. (42
U.S.C. 6313(a)(6)(A)(ii)) In order to
determine if more-stringent efficiency
levels would meet EPCA’s criteria, DOE
must review the efficiency levels in
ASHRAE Standard 90.1-2010 and more-
stringent efficiency levels for their
energy savings and economic potentials
irrespective of whether the efficiency
levels were part of a consensus
standard. 74 FR 12000, 12006.

B. The Definition of “Amendment” With
Respect to the Efficiency Levels in
ASHRAE Standard 90.1

The Appliance Standards Awareness
Project (ASAP), the Natural Resources
Defense Council (NRDC), the Northwest
Energy Efficiency Alliance (NEEA), and
the Northwest Power and Conservation
Council (NPCC) submitted a joint
comment (hereafter referred to as “The
Advocates” comment), which argued
that although efficiency levels did not
change for warm-air furnaces, ASHRAE
90.1-2010 contains design requirements
(interrupted or intermittent ignition
device, jacket losses not exceeding 0.75
percent of the input rating, and either
power venting or a flue damper) that
qualify as an amendment that triggers
DOE’s review. (The Advocates, No. 8 at

and is recorded in the docket under “Energy
Conservation Program for Certain Industrial
Equipment: Energy Conservation Standards for
Commercial Heating, Air-Conditioning, and Water-
Heating Equipment,” Docket Number EERE-2011—
BT-STD-0029, as comment number 7; and (2) a
passage that appears on pages 1-2 of that statement.

p. 2-3) The Advocates stated in
previous comments attached as Exhibit
B, “The plain language of EPCA ties
DOE’s duty to review and update
Federal standards to ASHRAE’s
amendment of its own standards
regardless of the direction or nature of
the ASHRAE change.” (The Advocates,
No. 8 at Exhibit B, p. 3) The Advocates
further note that the prescriptive
requirements for warm-air furnaces
meet DOE’s own definition of
“amendment,” because it increases the
level of efficiency for this equipment
type. (The Advocates, No. 8 at Exhibit
B p. 4, referring to 73 FR 40771) Even
if DOE decides it cannot adopt multi-
metric standards, the Advocates believe
that ASHRAE’s action triggers a DOE
review of the warm-air furnaces
standard. (The Advocates, No. 8 at
Exhibit B p. 4)

DOE does not agree with the
Advocates’ assertion that DOE is
required to review changes in ASHRAE
Standard 90.1-2010 that do not increase
the efficiency level when compared to
the current Federal energy conservation
standards for a given type of equipment.
As it did in the July 2009 Final Rule,
DOE views the trigger as attached to an
increased efficiency level. 74 FR 36312,
36320 (July 22, 2009). Further, since
EPCA does not explicitly define the
term “‘amended” in the context of
ASHRAE Standard 90.1, DOE provided
its interpretation of what would
constitute an ‘““amended standard” in a
final rule published in the Federal
Register on March 7, 2007. 72 FR 10038.
In that rule, DOE stated that the
statutory trigger requiring DOE to adopt
uniform national standards based on
ASHRAE action is for ASHRAE to
change a standard for any of the
equipment listed in EPCA section
342(a)(6)(A)({) (42 U.S.C. 6313(a)(6)(A))
by increasing the energy efficiency level
for that equipment type. Id. at 10042.
The section cited above refers to ““the
minimum level * * * specified in the
amended ASHRAE standard,” which
DOE interprets as referring to an energy
efficiency level.

The Advocates also argued that EPCA
authorizes DOE to adopt a multi-metric
standard. (The Advocates, No. 8 at p. 3)
DOE has previously noted that Congress
intended 42 U.S.C. 6313 to result in
DOE ‘“‘maintain[ing] uniform national
standards consistent with those set in
ASHRAE/IESNA Standard 90.1.” (The
Advocates, No. 8 at p. 3, referring to 72
FR 10038, 10042 (March 7, 2007)) The
Advocates, therefore, contend that DOE
must read the statute as permitting
sufficient authority to harmonize
standards with ASHRAE Standard 90.1.
(The Advocates, No. 8 at p. 3) The



Federal Register/Vol. 77, No. 10/ Tuesday, January 17, 2012/Proposed Rules

2365

Advocates also state that several
products (commercial storage water
heaters, instantaneous water heaters,
and commercial heat pumps) are
already subject to multiple efficiency
requirements, some of which are based
on multi-part requirements in ASHRAE
Standard 90.1. (The Advocates
Comment, No. 8 at p. 3) The Advocates
asserted that DOE’s position that it lacks
legal authority to apply more than one
requirement in a standard for a given
product was developed by DOE during
the Bush administration in the
residential furnaces rulemaking, and
that it reversed the agency position
taken previously in the central air
conditioner docket. Therefore, the
Advocates urged DOE to reconsider the
policy. (The Advocates, No. 8 at Exhibit
Cp.2)

In response, if ASHRAE adds a
prescriptive requirement for equipment
where an efficiency level is already
specified, DOE does not believe it has
the authority to use a dual descriptor for
a single equipment type. EPCA
authorizes the Secretary to amend the
energy conservation standards for
specified equipment. (42 U.S.C.
6313(a)(6)), but under 42 U.S.C.
6311(18), the statute’s definition of the
term ‘“‘energy conservation standard” is
limited to: (A) A performance standard
that prescribes a minimum level of
energy efficiency or a maximum
quantity of energy use for a product; or
(B) a design requirement for a product.

The language of EPCA authorizes DOE
to establish a performance standard or a
single design standard. As such, DOE
maintains its position stated in the July
2009 Final Rule that a standard that
establishes both a performance standard
and a design requirement is beyond the
scope of DOE’s legal authority, as would
be a standard that included more than
one design requirement. 74 FR 36312,
36322 (July 22, 2009). In this case,
ASHRAE Standard 90.1-2010
recommends three design requirements,
which goes beyond EPCA’s limit of one
design requirement for the specified
covered equipment.

In light of the above, DOE maintains
its position (stated in the July 2008
notice of data availability) that if the
revised ASHRAE Standard 90.1 leaves
the standard level unchanged or lowers
the standard, as compared to the level
specified by the national standard
adopted pursuant to EPCA, DOE does
not have the authority to conduct a
rulemaking to consider a higher
standard for that equipment pursuant to
42 U.S.C. 6313(a)(6)(A). 73 FR 40770,
40771 (July 16, 2008).

C. DOE’s Review of ASHRAE Equipment
Independent of the ASHRAE Standards
Process

Pacific Gas and Electric Company,
Southern California Gas Company, and
San Diego Gas and Electric submitted a
joint comment in response to the May
2011 NODA, with Southern California
Edison (SCE) submitting an identical
comment (hereafter referred to together
as the CA IOU comment). Both the CA
IOU comment and the Advocates
comment argued that DOE should
expand the scope of the rulemaking to
include additional product classes. (CA
IOU, Nos. 10 and 12 at p. 1; The
Advocates, No. 8 at p. 1) Both comments
specifically recommended considering
amended standards for commercial air-
cooled unitary air conditioners and heat
pumps and commercial water heaters,
arguing that higher efficiency levels
would be technologically feasible and
that potential national energy savings
would be significant (commercial air-
cooled unitary air conditioners and heat
pumps) or would likely be significant
(commercial water heaters). (CA IOU,
Nos. 10 and 12 at p. 2; The Advocates,
No. 8 at p. 5, 9) The Advocates also
requested that DOE evaluate whether
there are potentially significant savings
for unitary water-source heat pumps.
(The Advocates, No. 8 at p. 6) In
addition, EEI recommended that if DOE
reviews products for higher efficiency
standards, it should take a fuel-neutral
approach and analyze the energy
savings potential from increasing energy
efficiency standards for gas and oil-fired
furnaces and boilers in addition to the
electric products triggered by ASHRAE
90.1-2010. (EEI, No. 7 at p. 2)

The Advocates also argued that the
six-year look back provision in the
Energy Independence and Security Act
of 2007 (EISA 2007) 8 compels DOE to
review standards for all product classes,
including those specifically mentioned
above, that are more than five years old.
(The Advocates, No. 8 at p. 1, 5-6, 9)
The Advocates stated that the plain
language of the provision applies to all
final rules setting standards, including
those issued prior to EISA 2007. (The
Advocates, No. 8 at p. 2) These
commenters also stated that it would be
unreasonable to read the provision to
exclude the most out-of-date standards,
because the purpose of the provision is
to keep standards up-to-date. (The

8 The Energy Independence and Security Act of
2007 incorporated a provision commonly known as
the “‘six-year look back,” requiring DOE to review
“any final rule establishing or amending a
standard” every six years and either publish a
notice indicating that new standards are not
required or begin a rulemaking proposing new
standards. (42 U.S.C. 6313(a)(6)(C))

Advocates, No. 8 at p. 2) Further, it was
noted that the U.S. Department of
Energy May 2011 Strategic Plan
commits the Department to reviewing
minimum appliance efficiency
standards at least every 5 years. (The
Advocates, No. 8 at p. 1)

The Advocates argued that EISA 2007
does not provide a temporal limitation
on what is included in the “any final
rule” language used. (The Advocates,
No. 8 at Exhibit A p. 7) The Advocates
also cited several Supreme Court cases
in which “any” is interpreted to have an
expansive meaning encompassing all
species of the category in question. (The
Advocates, No. 8 at Exhibit A p. 6-7)
Therefore, the Advocates contend that
the six-year review must be applied to
all products that have a final rule
regardless of when it was issued (i.e.,
including those issued prior to
December 19, 2007, the enactment date
of EISA 2007). (The Advocates, No. 8 at
Exhibit A p. 7) These commenters use
this rationale to support their
recommendation above for DOE to
expand the scope of the present
rulemaking to include additional
product classes.

In response, DOE previously
addressed similar comments in a March
20, 2009 Notice of Proposed Rulemaking
related to ASHRAE products. 74 FR
12000. In that document, DOE
acknowledged that EISA 2007 directs
DOE to assess whether there is a need
to update Federal energy conservation
standards for certain commercial
equipment (i.e., ASHRAE equipment)
after a certain amount of time has
elapsed. However, DOE also noted that
it did not believe it was Congress’s
intention to apply these requirements
retroactively, so that DOE would
immediately be in violation of its legal
obligations upon passage of the statute,
thereby failing from its inception. DOE
did not agree that it was late or that it
should immediately initiate review of
certain commercial equipment. Id. at
12007.

DOE largely reiterated its position in
the July 22, 2009 Final Rule related to
ASHRAE products. 74 FR 36312, 36321.
In response to DOE’s previously stated
position, the Advocates acknowledged
that the provision is not retroactive, but
rather is prospective as it requires
reviews going forward. (The Advocates,
No. 8 at Exhibit A p. 8-9) The
Advocates also acknowledged that some
final rules were already more than six
years old when the amendment was
enacted, and that Congress did not
specifically provide a transition period.
(The Advocates, No. 8 at Exhibit A p. 9)
However, the Advocates contend that
this does not mean DOE was out of
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compliance at the time of enactment,
but rather that DOE must begin the
process of reviewing standards more
than six years old. (The Advocates, No.
8 at Exhibit A p. 9)

In response, DOE notes that it has
determined previously that it plans to
implement the six-year look back
provision prospectively and believes
that the clock for the six-year look back
does not commence until a final rule is
published for a given product or
equipment after the enactment of EISA
2007 (which occurred on December 19,
2007). As the products in question (i.e.,
commercial air-cooled unitary air
conditioners and heat pumps,
commercial water heaters, and unitary
water-source heat pumps) have not been
the subject of a final rule since before
the enactment of EISA 2007, review
under the look back provision will not
be required until after the next update
of standards is completed following a
trigger by updates to the corresponding
ASHRAE Standard 90.1 efficiency
levels. After that point, if ASHRAE does
not update standards within six years,
DOE will be compelled to review the
standards under the six-year look back
provision. However, as a matter of
policy, DOE’s May 2011 Strategic Plan
expressed a goal of reviewing appliance
standards at least every five years, and,
accordingly, DOE will make an effort to
review standards for ASHRAE products
on a similar schedule, consistent with
statutory mandates and available
resources.

IV. General Discussion of the Changes
in ASHRAE Standard 90.1-2010 and
Determination of Scope for Further
Rulemaking Activity

As discussed above, before beginning
an analysis of the potential economic
impacts and energy savings that would
result from adopting the efficiency
levels specified by ASHRAE Standard
90.1-2010 or more-stringent efficiency
levels, DOE first sought to determine
whether or not the ASHRAE Standard
90.1-2010 efficiency levels actually
represented an increase in efficiency
above the current Federal standard
levels. This section discusses each
equipment class where the ASHRAE
Standard 90.1-2010 efficiency level
differs from the current Federal
standard level, along with DOE’s
preliminary conclusion as to the action
DOE is taking with respect to that
equipment.

A. Commercial Warm-Air Furnaces

Under 42 U.S.C. 6311(11)(A), a “warm
air furnace” is defined as ““a self-
contained oil- or gas-fired furnace
designed to supply heated air through

ducts to spaces that require it and
includes combination warm air furnace/
electric air-conditioning units but does
not include unit heaters and duct
furnaces.” In its regulations, DOE
defines a “‘commercial warm air
furnace” as a ‘““warm air furnace that is
industrial equipment, and that has a
capacity (rated maximum input) of
225,000 Btu per hour or more.” 10 CFR
431.72.

Gas-fired commercial warm-air
furnaces are fueled by either natural gas
or propane. The Federal minimum
energy conservation standard for gas-
fired commercial warm-air furnaces
corresponds to the efficiency level in
ASHRAE Standard 90.1-1989, which
specifies for equipment with a capacity
of 225,000 Btu/h or more, the thermal
efficiency at the maximum rated
capacity (rated maximum input) must
be no less than 80 percent. 10 CFR
431.77(a). The Federal minimum energy
conservation standard for gas-fired
commercial warm-air furnaces applies
to equipment manufactured on or after
January 1, 1994. 10 CFR 431.77.

The current Federal standard for gas-
fired commercial warm-air furnaces is
in terms of “thermal efficiency,” which
is defined as ““100 percent minus
percent flue loss.”” 10 CFR 431.72. The
previous version of ASHRAE Standard
90.1 (i.e., ASHRAE Standard 90.1-2007)
specified a minimum efficiency level of
80 percent combustion efficiency, but it
defined “combustion efficiency” as
100 percent minus flue losses” in the
footnote to the efficiency table for
commercial warm-air gas-fired furnaces,
which references ANSI Z21.47-2001,
‘“Standard for Gas-Fired Central
Furnaces,” as the test procedure. In its
analysis for the 2009 NOPR regarding
standards for ASHRAE equipment in
which DOE considered the updates in
ASHRAE Standard 90.1-2007, DOE
noted that upon reviewing the efficiency
levels and methodology specified in
ASHRAE Standard 90.1-2007, ASHRAE
changed the efficiency metric for gas-
fired commercial warm-air furnaces in
name only, and not in the actual test or
calculation method. 74 FR 12000,
12008-09 (March 20, 2009). Therefore,
DOE stated its understanding that
despite using the term “combustion
efficiency” rather than ““thermal
efficiency,” ASHRAE did not intend to
change the substance of the metric.
Consequently, DOE left the existing
Federal energy conservation standards
in place for gas-fired commercial warm-
air furnaces, which specify a “thermal
efficiency” of 80 percent using the
definition of “thermal efficiency”
presented at 10 CFR 431.72.

ASHRAE Standard 90.1-2010
updated the tabulated requirements for
gas-fired commercial warm-air furnaces
to specify a minimum efficiency level of
80 percent ‘“‘thermal efficiency” and
references ANSI Z21.47—-2006,
“Standard for Gas-Fired Central
Furnaces,” as the test procedure. ANSI
721.47-2006 defines “thermal
efficiency’ as ““100 percent minus flue
losses,” which is the same as DOE’s
definition of “‘thermal efficiency” for
this equipment. Because of this, DOE
believes that the purpose of the
ASHRAE metric change to “thermal
efficiency” was to clarify the alignment
to the existing Federal standards and the
ANSI Z21.47-2006 test procedure. As a
result, DOE tentatively concluded in the
May 2011 NODA that this change does
not constitute a revision to the actual
efficiency level for gas-fired commercial
warm-air furnaces and that no further
action by the Department is required.

In response to the preliminary review
set forth in the May 2011 NODA, the
Advocates commented that DOE must
review requirements for warm-air
furnaces because ASHRAE Standard
90.1-2010 contains new design
requirements that are not included in
the Federal standards, which they view
as constituting an amendment that
triggers DOE review. (The Advocates,
No. 8 at p. 2-3) Further, the Advocates
urged DOE to adopt all the requirements
for gas-fired and oil-fired warm-air
furnaces included in ASHRAE 90.1-
2010 (i.e., efficiency level and design
requirements) as Federal standards, as
these requirements are included as part
of the Implementation of National
Consensus Appliance Agreements Act
(INCAAA, S. 398). (The Advocates, No.
8 at p. 2) In addition, the CA IOUs urged
DOE to adopt all requirements,
including prescriptive (design)
requirements, for warm-air furnaces.
(CAIOU, Nos. 10 and 12, at p. 2)

For the reasons explained in section
I1I.B, DOE does not view the ASHRAE
Standard 90.1 design requirements for
warm-air furnaces as triggering DOE
review of the efficiency levels for those
products. Further, DOE has determined
that incorporation of the design
requirements in ASHRAE Standard
90.1-2010 for commercial warm-air
furnaces is beyond the scope of its legal
authority, because the language of EPCA
authorizes DOE to establish a
performance standard or a single design
standard and does not permit DOE to
adopt both a performance standard and
design standard. The fact that pending
legislation, if passed, may convey such
authority does not have any bearing on
DOE’s current authority. Thus, DOE has
not changed its preliminary view set
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forth in the May 2011 NODA, and
consequently, DOE proposes to leave
the existing Federal energy conservation
standards in place for commercial
warm-air furnaces.

B. Commercial Package Air-
conditioning and Heating Equipment

EPCA, as amended, defines
“commercial package air conditioning
and heating equipment” as air-cooled,
evaporatively-cooled, water-cooled, or
water-source (not including ground
water-source) electrically operated,
unitary central air conditioners and
central air conditioning heat pumps for
commercial use. (42 U.S.C. 6311(8)(A);
10 CFR 431.92) EPCA also defines
“small,” “large,” and ‘““very large”
commercial package air conditioning
and heating equipment based on the
equipment’s rated cooling capacity. (42
6311(8)(B)—(D); 10 CFR 431.92) “Small
commercial package air conditioning
and heating equipment” means
equipment rated less than 135,000 Btu
per hour (cooling capacity). (42
6311(8)(B); 10 CFR 431.92) “Large
commercial package air conditioning
and heating equipment” means
equipment rated at or above 135,000 Btu
per hour and less than 240,000 Btu per
hour (cooling capacity). (42 U.S.C.
6311(8)(C); 10 CFR 431.92) “Very large
commercial package air conditioning
and heating equipment” means
equipment rated at or above 240,000 Btu
per hour and less than 760,000 Btu per
hour (cooling capacity). (42 U.S.C.
6311(8)(D); 10 CFR 431.92)

1. Water-Cooled Equipment

The current Federal energy
conservation standards for the six
classes of water-cooled commercial
package air conditioners for which
ASHRAE Standard 90.1-2010 amended
efficiency levels are shown in Table II.1.
The Federal energy conservation
standards for water-cooled equipment
are differentiated based on the cooling
capacity (i.e., small, large, or very large)
and heating type (i.e., electric resistance
heating/no heating or some other type of
heating). ASHRAE Standard 90.1-2010
increased the energy efficiency levels
for all six equipment classes to
efficiency levels that surpass the current
Federal energy conservation standard
levels. Therefore, the Department
conducted an analysis of the potential
energy savings due to amended
standards for these products in the May
2011 NODA.

In response to the May 2011 NODA,
the Advocates, the CA IOUs, and EEI
recommended that DOE adopt the
ASHRAE Standard 90.1-2010 efficiency
levels for water-cooled equipment,

given that the potential national energy
savings from efficiency levels above
those in ASHRAE Standard 90.1-2010
are very small. (The Advocates, No. 8 at
p- 5; CAIOU, Nos. 10 and 12 at p. 1;
EEL No. 7 at p. 2) Upon reviewing the
results of the potential energy savings
analysis in the May 2011 NODA, DOE
agrees with the submitted comments.
Because of the minimal energy savings
available from this equipment (see
section VIII.B.1), DOE has not
conducted further analyses on these
products and is proposing in today’s
NOPR to adopt the energy efficiency
levels contained in ASHRAE Standard
90.1-2010 for water-cooled commercial
package air conditioning and heating
equipment.

2. Evaporatively-Cooled Equipment

The current Federal energy
conservation standards for the six
classes of evaporatively-cooled
commercial package air conditioners for
which ASHRAE Standard 90.1-2010
amended efficiency levels are shown in
Table I1.1 above. Similar to water-cooled
equipment, Federal energy conservation
standards divide evaporatively-cooled
equipment based on the cooling
capacity (i.e., small, large, or very large)
and heating type (i.e., electric resistance
heating/no heating or some other type of
heating). ASHRAE Standard 90.1-2010
increased the energy efficiency levels
for all six equipment classes to
efficiency levels that surpass the current
Federal energy conservation standard
levels.

DOE reviewed the market for
evaporatively-cooled equipment and
could not identify any models available
on the market in the “small” unit
product class (i.e., cooling capacity
<135,000 Btu/h) and the “large” unit
product class (i.e., cooling capacity
>135,000 and <240,000 Btu/h). Because
there is currently no equipment in these
classes being manufactured, DOE
believes there are no energy savings
associated with these classes at this
time. Therefore, it is not possible to
assess the potential for additional
energy savings at the levels in ASHRAE
Standard 90.1-2010 or more-stringent
levels. Thus, DOE did not perform a
potential energy-savings analysis for the
small and large equipment classes of
evaporatively-cooled commercial
package air conditioners.

For very large (i.e., cooling capacity
>240,000 Btu/h) evaporatively-cooled
air conditioners, DOE was able to
identify a number of models on the
market, and, therefore, DOE conducted
an analysis of the potential energy
savings for these products in the May
2011 NODA. For very large

evaporatively-cooled air conditioners,
ASHRAE Standard 90.1-2010 set the
efficiency level for equipment with
electric resistance or no heating at 11.9
EER and for equipment with all other
heating at 12.2 EER. However, ASHRAE
historically has set the levels for
equipment with other heating at 0.2 EER
points below the efficiency levels for
equipment with electric heating or no
heating, which would make the
expected efficiency level for very large
evaporatively-cooled equipment with
other heating 11.7 EER. In February
2011, the Department received a letter
from AHRI indicating that the ASHRAE
Standard 90.1-2010 efficiency level for
very large evaporatively-cooled
equipment with other heating is
incorrect, and that the correct minimum
energy efficiency standard for this
category is 11.7 EER, as would be
expected given the historical ASHRAE
Standard 90.1 efficiency levels for these
products. (AHRI, No. 0001 at p. 1)
Further, AHRI indicated that at the
winter 2011 ASHRAE meeting, the
ASHRAE 90.1 committee approved an
addendum for public review that
corrects this error. In March 2011,
ASHRAE released Proposed Addendum
j to ASHRAE Standard 90.1-2010,
which corrects the value from 12.2 to
11.7 EER. Based on release of the public
review draft of this addendum, the
Department tentatively decided in the
May 2011 NODA to analyze the
potential energy savings for this
category at an ASHRAE Standard 90.1
level of 11.7 EER.

In response to the May 2011 NODA,
the Advocates, CA I0OUs, and EEI
recommended that DOE adopt the
ASHRAE Standard 90.1-2010 levels for
evaporatively-cooled equipment, given
that the potential national energy
savings from efficiency levels above
those in ASHRAE Standard 90.1-2010
are very small. (The Advocates, No. 8 at
p. 5; CAIOU, Nos. 10 and 12 at p. 1;
EEL No. 7 at p. 2) In addition, AHRI
agreed that overall energy savings for
evaporatively-cooled units less than
240,000 Btu/h cannot be estimated
because none exist on the market, but
that DOE should still adopt ASHRAE
Standard 90.1-2010 levels for those
product classes. (AHRI, No. 11 at p. 2)
AHRI also agreed with DOE’s
recognition of Proposed Addendum j in
regards to the EER correction for very
large evaporatively-cooled equipment.
(AHRI, No. 11 at p. 1)

DOE agrees with these comments, and
because of the minimal energy savings
associated with more-stringent levels for
very large equipment (see section
VIIL.B.1) and the lack of models on the
market for small and large equipment,
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DOE has not conducted further analyses
on these products. Accordingly, DOE is
proposing to adopt the energy efficiency
levels contained in ASHRAE Standard
90.1-2010 for evaporatively-cooled
commercial package air conditioning
and heating equipment.

3. Variable Refrigerant Flow Equipment

ASHRAE Standard 90.1-2010 created
a separate product class for variable
refrigerant flow (VRF) air-conditioning
and heating equipment. These products
are currently covered under DOE’s
standards for commercial air
conditioners and heat pumps, but they
are not broken out as a separate product
class.

In general, a VRF system will have a
single condensing unit serving multiple
evaporator coils within a building.
Specific “subclasses” of variable
refrigerant flow heat pumps equipped
with heat recovery capability have been
specified in ASHRAE Standard 90.1—
2010 with less-stringent efficiency
requirements than specified for VRF
systems without heat recovery. (Heat
recovery capability provides for
shuttling of heat from one part of the
building to another and allows for
simultaneous cooling and heating of
different zones within a building.)
Specifically, the efficiency requirements
in ASHRAE Standard 90.1-2010 for air-
cooled VRF heat pumps with heat
recovery are equivalent to the Federal
minimum energy conservation
standards defined for air-cooled heat
pumps with “all other heating system
types that are integrated into the
equipment,” and the efficiency
requirements for air-cooled VRF heat
pumps without heat recovery are
equivalent to the Federal minimum

standards for air-cooled heat pumps
with electric resistance or no heating.®
The VRF systems with heat recovery
specified by ASHRAE may also be
provided with electric resistance
heating systems as a back-up. For air-
cooled VRF heat pump systems that
have both electric resistance heating and
heat recovery heating capability, the
Department has tentatively concluded
that these systems must meet the
efficiency requirements contained in
EPCA for small, large, and very large air-
cooled central air-conditioning heat
pumps with electric resistance heating,
which are codified at 10 CFR 431.97(b).
(42 U.S.C. 6313(a)(7)—(9)) In addition,
the Department has tentatively
concluded that air-cooled VRF systems
without electric resistance heating but
with heat recovery can qualify as having
an “other” means of heating, and that
these systems must meet the efficiency
requirements contained in EPCA for
small, large, and very large air-cooled
central air-conditioning heat pumps
with other heating, which are codified
at 10 CFR 431.97(b). (42 U.S.C.
6313(a)(7)—(9)) The proposed changes to
the Code of Federal Regulations can be
found at the end of this NOPR.

Table IV.1 shows the ASHRAE
Standard 90.1-2010 efficiency levels for
VRF water-source heat pumps in
comparison to the current Federal
minimum energy conservation
standards for water-source heat pumps,
which DOE has preliminarily
determined would apply to VRF
systems. For water-source VRF heat
pumps, ASHRAE Standard 90.1-2010
generally maintains the existing energy
efficiency requirements that apply to
commercial package air-conditioning
and heating equipment (water-source)

for the VRF systems, with several
notable exceptions. For VRF water-
source heat pumps under 17,000 Btu/h,
ASHRAE Standard 90.1-2010 raises the
efficiency levels above current Federal
energy conservation standards. For VRF
water-source heat pumps over 135,000
Btu/h, ASHRAE sets standards for
products where DOE did not previously
have standards. As a result, the
Department conducted further analysis
for these classes in the May 2011
NODA. DOE began by reviewing the
current market for VRF water-source
heat pumps with cooling capacities
either less than 17,000 Btu/h or equal to
or greater than 135,000 Btu/h and less
than 760,000 Btu/h. The Department did
not identify any models under 17,000
Btu/h on the market. DOE did identify
19 models greater than 135,000 Btu/h on
the market and attempted to contact the
manufacturer producing most of these
models, but DOE was unable to obtain
EER information for most of the models
and had no shipment information for
this product class. Because DOE could
not identify any VRF water-source heat
pumps being manufactured with cooling
capacities less than 17,000 Btu/h, DOE
believes that there are no energy savings
associated with this equipment class.
Therefore, DOE did not perform a
potential energy-savings analysis for
this equipment. Due to the lack of
information and data on VRF water-
source heat pumps with cooling
capacities greater than 135,000 Btu/h
available at the time of the NODA, the
Department did not conduct a
preliminary energy saving estimate for
the additional energy savings beyond
the levels anticipated in ASHRAE
Standard 90.1-2010 for these VRF
water-source heat pumps.

TABLE |V.1—COMPARISON OF FEDERAL ENERGY CONSERVATION STANDARDS FOR WATER-SOURCE HEAT PUMPS TO
ASHRAE STANDARD 90.1-2010 REQUIREMENTS FOR VRF WATER-SOURCE HEAT PumMPS

Existing federal equipment class

ASHRAE standard 90.1-2010 Efficiency level for
newly-established VRF equipment class

Water-source Heat Pump <17,000 Btu/h

Water-source Heat Pump >17,000 and <65,000 Btu/h ....

Water-source Heat Pump >65,000 and <135,000 Btu/h ..

Water-source Heat Pump >135,000 and <760,000 Btu/h

Federal minimum energy
conservation standard
............... 11.2 EER
4.2 COP 4.2 COP
12.0 EER
4.2 COP 4.2 COP
12.0 EER
4.2 COP 4.2 COP
N/A
3.9 COP

12.0 EER (without heat recovery)
11.8 EER (with heat recovery)

12.0 EER (without heat recovery)
11.8 EER (with heat recovery)

12.0 EER (without heat recovery)
11.8 EER (with heat recovery)

10.0 EER (without heat recovery)
9.8 EER (with heat recovery)

9 Section 136 of the Energy Policy Act of 2005
(EPACT 2005; Pub. L. 109-58) amended EPCA to
include separate minimum efficiency requirements

for commercial package air-cooled air conditioners
and heating equipment with ““all other heating
system types that are integrated into the

equipment” and with electric resistance or no
heating.
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In addition to the changes for the
equipment classes discussed above,
ASHRAE Standard 90.1-2010 includes
efficiency levels for VRF water-source
heat pumps that provide for a 0.2 EER
reduction in the efficiency requirement
for systems with heat recovery.
However, the current Federal minimum
standards for water-source heat pumps
do not provide for any reduction in the
EER requirements for equipment with
“other” heating types. Therefore, the 0.2
EER reduction below the current
Federal standard levels for the VRF
water-source heat pump equipment
classes in which ASHRAE did not raise
the standard from the existing Federal
minimum for water-source heat pumps
(i.e., water-source heat pumps with
cooling capacities greater than or equal
to 17,000 Btu/h and less than 65,000
Btu/h and for water-source heat pumps
with cooling capacities greater than or
equal to 65,000 Btu/h and less than
135,000 Btu/h) would result in a
decrease in stringency in comparison to
current standards. As noted in section
II1.B, if ASHRAE Standard 90.1 lowers
its efficiency level as compared to the
Federal minimum standard level, DOE
does not have the authority to conduct
a rulemaking to consider a higher
standard for that equipment pursuant to
42 U.S.C. 6313(a)(6)(A). Therefore, DOE
did not consider the lower EER
requirements for systems with heat
recovery and will not perform an
analysis of those product classes. The
proposed changes to the Code of Federal
Regulations to clarify which energy
conservation standards VRF water-
source heat pumps must meet can be
found at the end of this NOPR.

In response to the May 2011 NODA,
AHRI agreed that there are no products
available on the market in the category
of less than 17,000 Btu/h water-source
VRF heat pumps. (AHRI, No. 11 at p. 3)
AHRI also commented that VRF water-
source heat pumps with a cooling
capacity greater than 135,000 Btu/h
comprise a new equipment class, and as
such, DOE should accept that an
analysis to estimate energy savings
cannot be done because of the
unavailability of data. (AHRI, No. 11 at
p- 3) AHRI encouraged DOE to adopt the
efficiency standards for these products
in ASHRAE Standard 90.1-2010. (AHRI,
No. 11 at p. 3)

With regard to the 0.2 EER reduction
for systems with heat recovery, AHRI
noted that DOE should consider this
requirement because non-VRF water-
source heat pumps are not a proper
comparative product for determining
appropriate VRF water-source heat
pump efficiency levels (in regard to
backsliding) because: (1) Non-VRF

water-source heat pumps do not use the
type of heating components used by
VRF systems, and (2) the components
that require the 0.2 EER reduction
provide overall energy savings in the
system that are not reflected in EER
calculations. (AHRI, No. 11 at p. 5)
Mitsubishi also submitted a comment in
which it also noted that DOE’s
comparison of VRF water-source heat
pumps to non-VRF water-source heat
pumps is not appropriate because the
non-VRF water-source heat pumps do
not contain gas-fired heat exchangers
like the unitary systems, which
Mitsubishi believes would be a better
comparison to the VRF system.
(Mitsubishi, No. 13 at p. 3) Mitsubishi
further noted that regardless of the
comparison, DOE should adopt the 0.2
EER reduction because DOE is not
legally prohibited from adopting an
amendment that is a reduction of EER
levels. (Mitsubishi, No. 13 at p. 2,
referring to 42 USC 6313(a)(6)(A))
Mitsubishi stated that the 0.2 EER
reduction is necessary due to the
increased pressure drop in the
refrigerant levels due to the BC (branch
circuit) controller, which works in
unison with the outdoor unit to provide
simultaneous cooling and heating
needs. (Mitsubishi, No. 13 at p. 2)

In response to comments from AHRI
and from Mitsubishi regarding the 0.2
EER deduction for water-source heat
pumps with heat recovery, DOE has
determined that while there may be
certain additional efficiency penalties
for the incorporation of heat recovery in
VRF water-source heat pumps, DOE
believes that under the statutory scheme
for commercial equipment standards,
the corresponding existing product class
is a water-source heat pump in which
condenser heat is rejected to water, not
air. As such, DOE is prohibited from
adopting an efficiency level lower than
the current Federal standards for water-
source heat pumps less than 135,000
Btu/h cooling capacity under 42 U.S.C.
6295(0)(1) and 42 U.S.C. 6316(a),
regardless of the provision in 42 U.S.C.
6313(a)(6)(A)) providing for adoption of
ASHRAE Standard 90.1 efficiency
levels. For VRF water-source heat
pumps less than 17,000 Btu/h, the
ASHRAE Standard 90.1-2010 levels
with or without heat recove