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This draft is covered under ASHRAE copyright. The appearance of any technical data or editorial material in this
publication document does not constitute endorsement, warranty, or guaranty by ASHRAE of any product,
service, process, procedure, design or the like and ASHRAE expressly disclaims such. Permission to republish or
redistribute must be obtained from the MOS.

(This foreword is not part of this standard. It is merely informative and does not contain requirements
necessary for conformance to the standard. It has not been processed according to the ANSI requirements for
a standard and may contain material that has not been subject to public review or a consensus process.
Unresolved objectors on informative material are not offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

The ASHRAE 90.1-2022 standard include energy efficiency requirements for residential products that are
defined directly by DOE in the U.S. Code of Federal Regulations, 10 CFR 430. Although ASHRAE 90.1
does not have responsibility to define efficiency requirements for residential products sold in the U.S. they
are still used in commercial buildings and have been included in ASHRAE 90.1 requirements in informative
appendix F. The residential product requirements are also duplicated in section 6 and 7 for products sold
outside the US where DOE does not control.

The efficiency requirements for residential products are directly defined by DOE per the authorization
defined in the National Appliance Energy Conservation Act (NAECA) and are subject to preemption. The
ASHRAE 90.1 standard for completeness and easy use of the standard has included the U.S residential
product efficiencies with the understanding that if DOE revised the requirements, then DOE requirements
would preempt what is included in ASHRAE 90.1. Typically, DOE allows three or more years for
implementation and with the ASHRAE 90.1 update schedule every three years the requirements can stay
aligned.

The SSPC 90.1 MSC subcommittee reviewed with DOE the current practice of separating DOE controlled
residential product efficiencies in an informative appendix and concluded that separation of residential and
outside U.S. residential and commercial product requirements is not needed. Therefore, the appendix F
tables and section 6 and 7 can be combined which will simplify the standard and make it easier to use. It
should be noted that DOE requirements are already duplicated in section 6 and 7 for products sold outside
the U.S. With all the requirements in one location AHJ’s and other users will see the requirements for a
given product in one common table. We also have reformatted some of the information to group common
products together.

Some addenda have already been developed to integrate the DOE residential product requirements in
section 6.

o Addendum BQ was approved by the SSPC to update the room air conditioners requirements which
are controlled by DOE and documented in table F-3. Outside U.S. requirements are also defined in
table 6.8.1-4. Addendum BQ merged the requirements for U.S. and outside U.S. into one common
new table 6.8.1-22. This addendum was released for public review from Nov 29, 2024, to January 6,
2025. The addendum did not delete table F-3 and this addendum will delete table F-3.

o Addendum BE was developed to move the requirements in table F-1 for U.S application single-
phase air conditioners and heat pumps from appendix F and combine with tables 6.8.1-1 and 6.8.1-
2 along with other commercial equipment changes and result of new metrics and negotiated ASRAC
rules. Addendum BE was approved by the SSPC 90.1 committee and is released for public review
from Jan 3, 2025, to February 17, 2025.
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This addendum will make the following additional changes;

e Qverall, this addendum is intended to reformat and reorganize the table but there are a few DOE efficiency
updates for pool heaters and for boilers that will be included in this addendum to align with recent DOE
requirements. We also updated some of the footnotes to clarify and align between section 6, 7 and appendix
F.

o Delete all of appendix F requirements and tables and replace with combined tables in section 6 and
7. Appendix F will be total eliminated but will be reserved for future use. The elimination of
appendix F also impacts other sections and this addendum also address where references to
appendix F need to be corrected.

o  Make some formatting and editorial changes to sections 6.4.1.1 and 6.4.1.2.1 including some
marking requirements for chiller efficiency compliance. For ease of use we also converted the long
list of prescriptive efficiency tables to a master table and also added some notes as to which are
covered by preemption which is a common question from users of the standard.

o Move the requirements in table F-2 defining the Minimum Energy Efficiency Requirements for
Water Heaters and Pool Heaters from appendix F and combine with 7.4.1, so that all residential
and commercial water heaters are in one table. Some changes have been made to water heating
efficiency requirements to align with recently DOE final rules for water heating equipment.

o  The minimum efficiencies for room air conditions defined in table F-3 were addressed by addendum
BQ where the requirements were updated in a new table 6.8.1-22 which covers both U.S. and
outside U.S. requirements. But addendum BQ did not delete table F-3 which will be handled by this
addendum. Note the efficiencies in table F-3 are out of date and addendum BQ made changes to
table 6.8.1-22 efficiency requirements to align them a recent DOE final rule.

o  Move the requirements in Table F-4 for Residential Furnaces Minimum Efficiency Requirements for
the US applications and combine with table 6.8.1-5, so that all residential and commercial furnace
efficiency requirements are in one table. Some changes have been made to align with recent DOE
final rules. Some changes were made to formatting and footnotes to improve clarity and easy of use.

o  Move the requirements in table F-5 for U.S. Residential Boiler Minimum Efficiency requirements
and combine with table 6.8.1-6, so that all residential and commercial boiler efficiency
requirements are in one table. Some changes have been made to align with recent DOE final rules.
Some changes were made to formatting and footnotes to improve clarity and easy of use.

o Move the requirements in table F-6 for Ceiling Fan Efficiency Requirements for U.S. Applications
and combine with the commercial requirements in table 6.8.1-21. No changes have been made to
efficiency requirements. Some editorial changes will be made to improve the use of the tables. No
efficiency requirements have been made.

Some references used in the tables have changed but these will be handled in a separate general addendum
to update references which we typically wait to the end of the 3-year cycle to make sure we have the latest
changes.

For most of the addendum there are no changes to the efficiency requirements therefore there is no
economic justification needed. For the DOE controlled efficiency requirement changes, the economic
Jjustification is available in the DOE documentation. The primary purpose of this addendum is improving
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the useability of the standard and make a few corrections to align with DOE controlled efficiency
requirements.

[Note to Reviewers: This addendum makes proposed changes to the current standard. These changes are indicated
in the text by underlining (for additions) and strikethrough (for deletions) except where the reviewer instructions
specifically describe some other means of showing the changes. Only these changes to the current standard are
open for review and comment at this time. Additional material is provided for context only and is not open for
comment except as it relates to the proposed changes.|

Addendum cj to 90.1-2022

This is a large addendum and involves 6 changes to the standard. Each will be presented including IP and SI tables
and requirements.

Change 1. Delete appendix F requirements and tables and references to appendix F. The appendix will be
reserved for future use.

Change 2. Revisions to section 6.4.1.1, covering general requirements for minimum equipment efficiencies,
to including making the list of efficiency tables into a master-able. Also make a change to align the
requirements for chiller label requirements with other products.

Change 3. Table F-2 covering minimum energy efficiency requirements for residential water heaters and pool
heaters has been combined with table 7.4.1 covering performance requirements for water-heating
commercial and and combined into one common table. There are also some new residential water
heater requirements effective 5/6/2029 and new commercial requirements effective 10/1/2026
that have been added to align requirements with DOE final rules. Footnotes have also been revised
to align and clarify Appendix F and section 7 footnotes.

Change 4. Combine Table F-4 covering residential furnaces with table 6.8.1-5 covering commercial and non-
U.S. warm-air furnaces into one common table 6.8.1-5. We also have included some new DOE
defined efficiencies that have been released in final rules along with some updates to footnotes
and table structure to improve clarity and useability.

Change 5. Combine table F-5 covering residential boiler minimum efficiency requirements for U.S.
applications with and table 6.8.1-6 covering commercial and non-U.S. gas and oil-fired boilers into
one common table 6.8.1-6. In addition to the combination of the table we also have included
updates in DOE covered efficiencies that were part of a final rule. Some editorial changes have
been made to the tables and footnotes to improve clarity and useability of the table.

Change 6. Combine table F-6 covering ceiling fan efficiency requirements for U.S. applications with table
6.8.1-21 covering commercial ceiling fan efficiency requirements into a new table 6.8.1-21. The
requirements are the same in both tables and will just be combined into one common table with
some clarification in the footnotes.
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Change 1
Delete Appendix F which is an informative appendix
covering DOE residential efficiency requirements. Also
update references to appendix F in section 11
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Revise the references to appendix F if the following sections of the standard in both I-P and SI

Update the references to appendix F in section 11 as show below
11.5.2.2.2 HO: HVAC Heating Performance Improvement
where

Home = design heating efficiency metric, part-load or annualized where available
HM,,in» = minimum required heating efficiency metric, part-load or annualized where available from Section 6.8.1 ef

Informative AppendixE

Informative Note: An example of an annualized or part-load heating efficiency is AFUE rather than Et or Ec. Where
only one efficiency rating is provided for equipment in Section 6.8.1 erInformative AppendixE, use that metric.

11.5.2.2.3 H03: HVAC Cooling Performance Improvement. To achieve this credit, space cooling
equipment shall exceed the minimum cooling efficiency requirements by 5% or more than listed in the tables
in Section 6.8.1 erlnformative-AppendixE. For water-cooled chiller plants, heat rejection efficiency shall
also exceed the minimum efficiency listed in Table 6.8.1-7 by at least the percentage improvement in the
chiller efficiency.

where
CMin = minimum required cooling efficiency metric, part-load or annualized where available from

Section 6.8.1 erInfermative-AppendixE

CMycs = design cooling efficiency metric, part-load or annualized where available

Informative Note: An example of an annualized or part-load cooling efficiency is IEER rather than EER,
or IPLV kW/ton rather than FL kW/ton. Where only one efficiency rating is provided for equipment in Section

6.8.1 erdnformative-AppendixE, use that metric.
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Change 2
Make Editorial Changes to Section 6.4.1.1
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Changes shown in blue have been proposed by addendum BQ which is in public review and comment review.

6.4 Mandatory Provisions
6.4.1 Equipment Efficiencies, and Verification;-and-Labeling Requirements

6.4.1.1 Minimum Equipment Efficiencies—Listed Equipment—Standard Rating and Operating
Conditions. Equipment shown in Fables-6-811-threugh-6-8-1-21 table 6.4.1.1 shall have a minimum
performance at the specified rating conditions when tested in accordance with the specified test procedure.
Where multiple rating conditions or performance requirements are provided, the equipment shall satisfy
all stated requirements unless otherwise exempted by footnotes in the table. Equipment covered under
the Federal Energy Policy Act of 1992 (EPACT) shall have no minimum efficiency requirements for
operation at minimum capacity or other than standard rating conditions. Equipment used to provide
service water-heating functions as part of a com- bination system shall satisfy all stated requirements
for the appropriate space heating or cooling category. Efficiency requirements apply to all climate zone
unless specifically noted in the table.
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Table 6.4.1.1 Eguigment Minimum Efﬁciencx Reguirements

Table Table Description DOE
Number Preemption *
6.8.1-1 Electrically Operated Unitary Air Conditioners and Condensing Units artial
6.8.1-2 Electrically Operated Air-Cooled Unitary Heat Pumps partial
6.8.1-3 Liquid-Chilling Packages no
6.8.1-4 E.lectrically Operateq Packgged Tqrminal Ai.r Conditioners, Packaged Terminal Heat Pumps, es
e Single-Package Vertical Air Conditioners, Single-Package Vertical Heat Pumps
Warm-Air Furnaces and Combination Warm-Air Furnaces/Air-Conditioning Units, Warm-Air yes
6.8.1-5 ;
Duct Furnaces, and Unit Heaters
6.8.1-6 Gas- and Oil-Fired Boilers yes
6.8.1-7 Performance Requirements for Heat Rejection Equipment no
6.8.1-8 Electrically Operated Variable-Refrigerant-Flow Air Conditioners es
6.8.1-9 | Electrically Operated Variable-Refrigerant-Flow and Applied Heat Pumps yes
6.8.1-10 | Floor-Mounted Air Conditioners and Condensing Units Serving Computer Rooms yes
6.8.1-11 | Commercial Refrigerators, Commercial Freezers, and Refrigeration yes
6.8.1-12 | Vapor-Compression-Based Indoor Pool Dehumidifiers no
6.8.1-13 Electrically Operated DX-DOAS Units, Single-Package and Remote Condenser, without Energy es
— | Recovery
6.8.1-14 Electrically Operated DX-DOAS Units, Single-Package and Remote Condenser, with Energy yes
Recovery
6.8.1-15 | Electrically Operated Water-Source Heat Pumps yes
6.8.1-16 | Heat Pump and Heat Recovery Water-Chilling Packages no
6.8.1-17 | Ceiling-Mounted Computer-Room Air Conditioners es
6.8.1-18 | Walk-In Cooler and Freezer Display Door yes
6.8.1-19 | Walk-In Cooler and Freezer Non-display Door yes
6.8.1-20 | Walk-In Cooler and Freezer Refrigeration System yes
6.8.1-21 Ceiling Fan yes
6.8.1-22 | Room Air Conditioners and Room Air Conditioner Heat Pumps yes

a

(=%

Products that are covered by DOE include a preemption requirement where new effective efficiency requirements preempt prior efficiency levels included in
ASHRAE 90.1 and efficiency levels adopted by local city and state U.S. Building Codes
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Change 3
Combine table table 7.4.1 Performance
Requirements for Water-Heating Equipment
and
F-2 Minimum Energy Efficiency Requirements for
Water Heaters and Pool Heaters

into a new combined table 7.4.1
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Table 7.4.1 Performance Reguirements for Water Heaters and Pool Heaters- Minimum Efﬁciencz Reguirements sIP)

Equipment
Type

Gas-fired
storage

water heater "

C % Subcategory, Dtlt‘ﬂ Minimum Performance Test
ategory or pattern Required a
Input Rating Condition (DP) ¢ =equirec Procedure -
Gas-Fired Storage Water Heaters
Very small No requirements before 5/6/2029
~ehy smal UEF = 0.2062 - (0.0020 x Vi) after 5/6/2029
Low No requirements before 5/6/2029
<75,000 Btwh | <4000 (Btwh)/gal =W UEF = 0.4893 - (0.0027 x Verr) after 5/6/2029 10 CFR 430
<20 oal Medium No requirements before 5/6/2029 Appendix B
s UEF = 0.5758 - (0.0023 x Ver) after 5/6/2029
High No requirements before 5/6/2029
UEF = 0.6586 - (0.0020 x Ver) after 5/6/2029
Verysmall | UEF-=0.3456 = (0.0020 x V)" before 5/6/2029
SRR = 0.3925 - (0.0020 x Ve after 5/6/2029
Low UEF = 0.5982 — (0.0019 x ¥;)"™ before 5/6/2029
<4000 (Btu/h)/gal — UEF = 0.6451 — (0.0019 x Ve)™' after 5/6/2029 | 10.CER430
. Appendix E
>20 gal and <55 gal | Medium UEF = 0.6483 — (0.0017 x ¥,)™' before 5/6/2029
UEF = 0.7046 — (0.0017 x Ve)>' after 5/6/2029
High UEF =0.6920 - (0.0013 x ¥,)™ before 5/6/2029
UEF = 0.7424 — (0.0013 x Vo) > after 5/6/2029
<75.000 Btw/h o
Verysmall | UEE=0.6470—(0.0006 x V)" before 5/6/2029
S UEF = 0.6470 - 0.0013 x Ve after 5/6/2029
4000 (Bt aal Low UEF = 0.7689 — (0.0005 x ;) before 5/6/2029
- Low f
. UEF = 0.7424 — (0.0013 x Ve ™' after 5/6/2029 | 10 CFR 430
>55galand <100 |  Medium | UEF =0.7897 — (0.0004 x ¥;)"™' before 5/6/2029 | Appendix E
gl UEF = 0.7424 — (0.0013 x Ver) ™ after 5/6/2029
High UEF = 0.8072 — (0.0003 % V,) b1 pefore 5/6/2029
UEF = 0.7424 — (0.0013 x Ver) ™! after 5/6/2029
v I No requirements before 5/6/2029
€ry sma
~ESMAR | UEF = 01482 - (0,0007 x Ver) ! after 5/6/2029
L No requirements before 5/6/2029
oW
75,000 Biuh <4000 (Btwh)/gal = UEF = 0.4342 - (0.0017 x Ver) ' after 5/6/2029 | 10 CFR 430
- >100 gal Medium No requirements before 5/6/2029 Appendix E
UEF = 0.5596 - (0.0020 x Ver) ' after 5/6/2029
High No requirements before 5/6/2029
UEF = 0.6658 - (0.0019 x Ve ™! after 5/6/2029
Very small UEF =0.2674 — (0.0009 x V)™
<4000 (Btwh)/gal
>75 OOOdBtu/h Low UEF =0.5362 — (0.0012 x 7,)"! 10 CFR 430
and . .
<105.000 Btu/h " S<1123%0 ;}1 Medium UEF = 0.6002 — (0.0011 x ¥,) ! Agpendix B
High UEF = 0.6597 — (0.0009 x ¥,)*!
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>105,000 Btwh "

<4000 (Btw/h)/gal

80% E: € and
SL < (0/800 + 110 xV,*5) Buw/h
before 10/6/2026
95% E:* and ‘
SL < 0.86 x (0/800 + 110 xV,*5) Btwh |
after 10/6/2026

10 CFR 431.106

Oil-fired

storage
water heater

il-Fired Storage Water Heaters

Verysmall | UEF =0.2509 — (0.0012 x ¥,)™! before 5/6/2029
UEF = 0.2909 - (0.0012 x Ver) ! after 5/6/2029
Low UEF =0.5330 — (0.0016 x ¥,)* before 5/6/2029
<105.000 Btu/h <4002213m;111)/ga1 ‘ UEF = 0.5730 - (0.0016 x Ver) ™! after 5/6/2029 }\o @1}433
=T Medium UEF =0.6078 — (0.0016 x ¥,)>! before 5/6/2029 | ~PRERAXE
UEF = 0.6478 - (0.0016 x Ver) ™! after 5/6/2029
High UEF = 0.6815 —(0.0014 x ¥,)*! before 5/6/2029
UEF = 0.7215 - (0.0014 x Ver) > after 5/6/2029
Very small No requirements before 5/6/2029
UEF = 0.1580 - (0.0009 x Ver) ! after 5/6/2029
Low No requirements before 5/6/2029
<105.000 Brwh | <4000(Btw/hy/gal UEF = 0.4390 - (0.0020 x Ve > after 5/6/2029 | 10 CFR 430
250 gal Medium No requirements before 5/6/2029 Appendix E
UEF = 0.5389 - (0.0021 x Verr) > after 5/6/2029
High No requirements before 5/6/2029
UEF = 0.6172 - (0.0021 x Verr) > after 5/6/2029
Very small UEF = 0.2932 — (0.0015 x ;)"
>105.000 Btuh =120 gal Low UEF = 0.5596 — (0.0018 x V)" 10 CFR 430
and 4000 (Btw/h)/gal : = - Aprendi E
<140.000 Btwh <180°F Medium UEF = 0.6194 — (0.0016 x V)™ Appendix L
High UEF = 0.6740 — (0.0013 x J3)"!
>140,000 Btwh® | <4000 (Btuh)/gal 80% £y 10 CFR 431.106

SL < (0Q/800 + 110 x¥,%7) Btwh f

Electric and Heat Pump Storage Water Heaters

Very small No requirements before 5/6/2029
UEF = 0.5925 - (0.0059 x Verr) ™! after 5/6/2029
Low No requirements before 5/6/2029
EIVCtr, sztna” o 0 el UEF = 0.8642 - (0.0030 x Ver) ™ after 5/6/2029 | 10 CFR 430
ectric Storage < ga - ] -
Water heaters Medium No requirements before 5/6/2029 Appendix E
UEF = 0.9096 - (0.0020 x Veir) ! after 5/6/2029
High No requirements before 5/6/2029
UEF = 0.9430 - (0.0012 x Veir) ! after 5/6/2029
Very small No requirements before 5/6/2029
UEF = 0.5925 - (0.0059 X Veir) ™! after 5/6/2029
) Low No requirements before 5/6/2029
Small Electric UEF = 0.8642-(0.0030 x Veir) ! after 5/6/2029 10 CFR 430
Storage <12 kW >20 gal and <35 gal ) i A dix E
Water heaters Medium No requirements before 5/6/2029 Appendix &
UEF = 0.9096 - (0.0020 x Veir) ! after 5/6/2029
High No requirements before 5/6/2029
UEF = 0.9430 - (0.0012 X Veir) ! after 5/6/2029
. Very small UEF = 0.8808 — (0.0008 x V,)?! before 5/6/2029
Electric storage Yery small I
and <12 kW <4000 (Btw/h)/gal UEF = 2.30 ! after 5/6/2029 10 CFR 430
= >20 gal and <55 gal Appendix E
OW =0. —(0. x V) before
HP storage L UEF = 0.9254 — (0.0003 V_ﬂb fore 5/6/2029
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water heaters 9 UEF =2.30 ! after 5/6/2029
Medium UEF =0.9307 —(0.0002 x Vr)b’1 before 5/6/2029
UEF = 2.30 ! after 5/6/2029
High UEF = 0.9349 — (0.0001 x ¥,)*! before 5/6/2029
UEF =2.30 ! after 5/6/2029
Very small UEF =1.9236 —(0.0011 x ¥}) bl pefore 5/6/2029
UEF=2.50 " after 5/6/2029
Low UEF = 2.0440 — (0.0011 x Vr"’l before 5/6/2029
<4000 (Btu/h)/gal UEF=2.50 ' after 5/6/2029
>55 gal and <120 gal | Medium UEF =2.1171 - (0.0011 x ¥,)® before 5/6/2029
UEF=2.50 " after 5/6/2029
High UEF =2.2418 — (0.0011 x ¥,)*! before 5/6/2029
UEF=2.50 " after 5/6/2029
<12 kW <4000 (Btu/h)/gal Very small No requirements before 5/6/2029
>120 gal UEF = 0.3574-(0.0012 x V) ™! after 5/6/2029
Low No requirements before 5/6/2029
UEF = 0.7897-(0.0019 x Ver) ™ after 5/6/2029
Medium No requirements before 5/6/2029
UEF = 0.8884-(0.0017 x Ver) ™ after 5/6/2029
High No requirements before 5/6/2029
UEF = 0.9575-(0.0013 x Ver) ™ after 5/6/2029
>12 kW <4000 (Btu/h)/gal No efficiency requirements
Electric storage =140 gal SL<03+27/V,, %'
water heaters <4000 (Btu/h)/gal No requirements 10 CFR 431.106
>140 gal
HP storage >12 kW No requirements
water heaters
Very small No requirements before 5/6/2029
UEF = 0.8086-(0.0050 x Vi) P! after 5/6/2029
Low No requirements before 5/6/2029
UEF = 0.9123-(0.0020 x Vefr) P! after 5/6/2029
>2 gal and <75 gal : ( x Vo) _after 10 CFR, .430
Medium No requirements before 5/6/2029 Appendix E
UEF = 0.9252-(0.0015 x Vefr) P! after 5/6/2029
High No requirements before 5/6/2029
Electric UEF = 0.9350-(0.0011 x Vefr) ! after 5/6/2029
Jrid-enabled Verysmall | UEF = 1.0136 - (0.0028 x ¥,)! before 5/6/2029
waler aeaters UEF =1.0136-(0.0028 x Verr) ™ after 5/6/2029
Low UEF = 0.9984 — (0.0014 x V)" before 5/6/2029
UEF = 0.9984 - (0.0014 x Veir) ™ after 5/6/2029 10 CFR 430
>75 gal - ]
Medium UEF = 0.9853 —(0.0010 x ¥,)*! before 5/6/2029 Appendix E
UEF = 0.9853 - (0.0010 x Vi) P! after 5/6/2029
High UEF =0.9720 — (0.0007 x Vr)b’1 before 5/6/2029
UEF = 0.9720 - (0.0007 x Ver) ™ after 5/6/2029
) Very small No requirements before 5/6/2029
T% o 0wl UEF = 0.5925-(0.0059 x Verr) " after 5/6/2029
able-top < ga
water heater Low No requirements before 5/6/2029
UEF = 0.8642-(0.0030 x Vefr) "' after 5/6/2029
Electric <4000 (Btu/h)/gal Very small UEF = 0.6323 — (0.0058 x V,)"! before 5/6/2029 10 CFR 430
R <12 kW 2 -
Table-top 220 gal and <120 gal UEF = 0.8623-(0.0058 x Verr) ™! after 5/6/2029 Appendix E
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water heater

Low UEF = 0.9188 — (0.0031 x V)" before 5/6/2029

UEF = 0.9188-(0.0031 x Vi) ™ after 5/6/2029

Medium UEF = 0.9577 - (0.0023 x ;) ' before 5/6/2029
No requirements after 5/6/2029

High UEF = 0.9884 — (0.0016 x V)" before 5/6/2029

No requirements after 5/6/2029
L InstantancousGas Water Heaters _____________________________|

Gas-fired
Instantaneous

water heater”

Very small UEF = 0.80
>50 Ogl?dBtu/h 4000 (Btuwh)/eal Low UEF =081 10 CFR 430
<200,000 Biwh <2 gal Medium UEF=0381' Appendix £
High UEF=0381"
>4000 (Btw/h)/gal 80% E,¢ and

>200,000 Btu/h

<10 gal

SL <(Q/800+ 110 x5 ) Btwh "
before 10/06/2026

96% E;° and
SL <(Q/800+ 110 x¥,%5 ) Btw/h !
after 10/06/2026

10 CFR 431.106

24000 (Btu/h)/gal
>10 gal

80% E:<
SL<(0/800+ 110 xV,%5 )Btwh F
before 10/06/2026

96% E;
SL < (Q/800+110 xV,%5 ) Btwh f
after 10/06/2026

Oil-fired
Instantaneous
water heater

Oil-fired instantaneous Water-heaters

10 CFR 431.106

Electric
Instantaneous
water heater

24000 (Btu/h)/gal 80%Ei‘and ‘
<10 oal SL<(0/800+ 110 xV,* )Btu/h'
>200,000 Btu/h -
2 734000 (Btw/h)/gal B%ES ‘
>10 gal SL < (0/800+ 110 xV,% ) Btu/h !
Instantaneous Electric Water Heaters

Very small UEF =091

B >4000 (Btwh)/gal Low UEF = 091!

= <2 gal Medium UEF = 0.91"

High UEF = 0.92

Very small UEF=091"

>12 kW and >4000 (Btu/h)/gal Low UEF = 091 1

<2 gal .
<58.6 kI8 8008 Medium UEF = 091
High UEF = 0.92"
80% E;
before 10/6/2026
24000 (Btu/h)/gal
<10 gal 80% E; and
SL < (2.30 + 67/Vim), %/h’
>58.6 kW

after 10/6/2026

24000 (Btu/h)/gal
>10 gal

77% E;
before 10/6/2026

80% E; and

10 CFR 430
Appendix E
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SL < (2.30 + 67/V), %/h
after 10/6/2026

Pool Water Heaters

Gas-fired All 82%E, © 10 CFR 430

Pool heater © B Appendix P
All 50°F db 44.2°F wb 4.0 COP

Heat pump ) Al —out Joor air 4.V COUP 10 CFR '430

Pool heaters Appendix P

80.0°F entering water

Hot-water Supply Boilers and Tanks

R >4000 (Btu/h)/gal e
Gas-fired | 3300.000 Bru/h 80% £, 10 CFR 431.106
Hot-water <10 gal
supply and >4000 (Btu/h)/gal 80%E;*
boilers®  |<12:300.000 Bwh| = : £ 10 CFR 431.106
botlers - >10 gal SL < (0/800 + 110 x/"*) Btwh
il- >4000 (Btwh)/gal .
Oil-fired >300.000 Btu/h 80% Ei~ 10 CFR 431.106
Hot-water <10 gal
supply and >4000 (Btu/h)/gal 18%E,*
}Joilers <12,500,000 Btu/h 24000 (Btu/h)/gal " 10 CFR 431.106
sl >10 gal SL <(Q/800 + 110 x y*°) Btu/h
Unfired storage All R-12.5 10 CFR 431.106
tanks -
a. Section 13 contains a complete specification, including the year version, of the referenced test procedure.
b. Vris the rated storage volume (in gallons), and Veff is the Effective Storage Volume (in gallons) as determined pursuant to 10 CFR 429.17.
c. Draw pattern (DP) refers to the water draw profile in the uniform energy factor (UEF) test. UEF are minimum requirements.
d. Standards for <12 kW electric storage water heaters apply to both electric resistance water heaters and heat-pump water heaters.
e. Thermal efficiency (Et) is a minimum requirement, while standby loss is a maximum requirement. In the standby loss equation, V is the rated volume in gallons and Q is the
nameplate input rate in Btu/h. Vm is the measured volume in the tank in gallons.
f. Standby loss for electric water heaters is in terms of %/h and denoted by the term *“S.” and standby loss for gas and oil water heaters is in terms of Btu/h and denoted by the term “SL.

Vm is the measured storage volume and Q is the rated input in Btu/h as determined pursuant to 10 CFR 49.44

g. Electric instantaneous water heaters with input capacity >12 kW and <58.6 kW must comply with the requirements for the 58.6 kW if the water heater either (1) has a storage

volume>2 gal; (2) is designed to provide outlet hot water at temperatures greater than 180°F; or (3) uses three-phase power.

h. Gas storage water heaters with input capacity >75,000 Btu/h and <105,000 Btu/h must comply with the requirements for the >105,000 Btu/h if the water heater either (1) has a
storage volume >120 gal; (2) is designed to provide outlet hot water at temperatures greater than 180°F; or (3) uses three-phase power

i Oil storage water heaters with input capacity >105,000 Btu/h and <140.000 Btu/h must comply with the requirements for the >140,000 Btu/h if the water heater either (1) has a
storage volume >120 gal; (2) is designed to provide outlet hot water at temperatures greater than 180°F; or (3) uses three-phase power
j. Refer to Section 7.5.3 for additional requirements for gas storage and instantaneous water heaters and gas hot-water supply boilers.

k. All water heaters or gas pool heaters in this category or subcategory are regulated as consumer products by the U.S. DOE as defined in 10 CFR 430.

L Where this standard is being applied to a building outside the U.S. and Canada and water heaters in this subcategory are being installed in that building, those water heaters shall meet

the local efficiency requirements. If there are no local efficiency standards for residential water heaters, consideration should be given to using the U.S. DOE residential requirements
shown in this table.



BSR/ASHRAE/IES Addendum cj to ANSI/ASHRAE/IES Standard 90.1-2022, Energy Standard for Sites and

Buildings Except Low-Rise Residential Buildings
First Public Review Draft

Table 7.4.1 Performance Requirements for Water He:

aiters and Pool Heaters- Minimum Efficiency Requirements (SI

Equipment C fij Subcategory, Dtlt‘ﬂ Minimum Performance Test
Type Lategory or battern Required a
(Input) Rating Condition (DP) ¢ Erocedure

Gas-fired
storage

water heater "

Gas-Fired Storage Water Heaters

No requirements before 5/6/2029

Very small UEF = 0.2062 - (0.0076 x Verf) after 5/6/2029
Low No requirements before 5/6/2029
< <309 W/L oW UEF = 0.4893 - (0.0102 x Verr) after 5/6/2029 10 CFR 430
<76 L Medium No requirements before 5/6/2029 Appendix B
E— UEF = 0.5758 - (0.0087 x Verr) after 5/6/2029
High No requirements before 5/6/2029
UEF = 0.6586 - (0.0076 x Ver) after 5/6/2029
Verysmall | UEE=0.3456 = (0.0076 x )™ before 5/6/2029
SR UEF = 0.3925 - (00076 x Ve after 5/6/2029
Low UEF = 0.5982 — (0.0072 x ¥,)*! before 5/6/2029
<309 W/L. — UEF = 0.6451 — (0.0072 x Ve)™ after 5/6/2029 | 10CER430
- l Appendix E
>76 Land <208 | Medium UEF = 0.6483 — (0.0064 x ¥,)"" before 5/6/2029
UEF = 0.7046 — (0.0064 x Ve ' after 5/6/2029
High UEF = 0.6920 — (0.0049 x ¥,)™' before 5/6/2029
UEF = 0.7424 — (0.0049 x Ver)®' after 5/6/2029
<0 kW bl
Vervsmal | UEE=0.6470 = (0.0023 x 1) ™! before 5/6/2029
SIS | UBF = 0.6470 — (0.0049 x Ver)™ after 5/6/2029
Low UEF = 0.7689 — (0.0019 x ¥,)™! before 5/6/2029
<309 W/L - UEF = 0.7424 — (0.0049 x Ven) ™' after 5/6/2029 | 10 CFR 430
2208 Land <379 | Medium | UEF =0.7897 - (0.0015 x ¥,)*' before 5/6/2029 | Appendix E
UEF = 0.7424 — (0.0049 x Ve) ' after 5/6/2029
High UEF = 0.8072 - (0.0011 % ¥;) b1y efore 5/6/2029
UEF = 0.7424 — (0.0049 x Ver)*! after 5/6/2029
v 1 No requirements before 5/6/2029
€ Sma.
SESMAR | UEF = 0.1482 - (0.0026 x Ver) *! after 5/6/2029
L No requirements before 5/6/2029
O
S <309 W/L O UEF = 0.4342 - (0.0064 x Ver) > after 5/6/2029 | 10 CFR 430
- =379 L Medium No requirements before 5/6/2029 Appendix E
UEF = 0.5596 - (0.0076 x Verr) ™! after 5/6/2029
High No requirements before 5/6/2029
UEF = 0.6658 - (0.0072 x Ver) ' after 5/6/2029
Very small UEF =0.2674—(0.0034 x 7,)"!
<309 W/L
>2a2n gW Low UEF = 0.5362 — (0.0045 x V)™ 10 CFR 430
3L % Medium UEF = 0.6002 — (0.0042 x ¥,) ! Appendix E
High UEF = 0.6597 — (0.0034 x 7,)"!
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>31 kwh

<309 W/L

80% E:© and
SL < (0/234 +214 xV.05) k' ©
before 10/6/2026
95% E:* and ‘
SL < 0.86 x (Q/800 +214 xV,95) k'
after 10/6/2026

10 CFR 431.106

il-Fired Storage Water Heaters

Verysmall | UEF = 0.2509 — (0.0045 x )™ before 5/6/2029
UEF = 0.2909 - (0.0045 x Ver) *' after 5/6/2029
Low UEF =0.5330 — (0.0061 x ¥,)* before 5/6/2029
<309 W/L UEF = 0.5730 - (0.0061 x Verr) > after 5/6/2029 10 CFR 430
<31 kW <189 L . Appendix E
- Medium UEF = 0.6078 — (0.0061 x ¥,)*! before 5/6/2029
UEF = 0.6478 - (0.0061 x Verr) ™! after 5/6/2029
High UEF = 0.6815 —(0.0053 x ¥,)*! before 5/6/2029
UEF = 0.7215 - (0.0053 x Ver?) ™! after 5/6/2029
Very small No requirements before 5/6/2029
, UEF = 0.1580 - (0.0034 x Ver) ' after 5/6/2029
Oil-fired
storage Low No requirements before 5/6/2029
water heater 1w <309 W/L UEF = 0.4390 - (0.0076 x Ver) ! after 5/6/2029 | 10 CFR 430
2189L Medium No requirements before 5/6/2029 Appendix E
UEF = 0.5389 - (0.0079 x Verr) *! after 5/6/2029
High No requirements before 5/6/2029
UEF = 0.6172 - (0.0079 x Verr) *! after 5/6/2029
Very small UEF = 0.2932 — (0.0057 x V) %!
>31 (’;W <353ng Low UEF = 0.5596 — (0.0068 x V)" 10 CFR 430
AL <80°C Medium UEF = 0.6194  (0.0061 x V)" Appendix E
High UEF = 0.6740 — (0.0049 x V»)b!
>41 k't <310 W/L 80% E;* 10 CFR 431.106

SL < (0234 + 214,01 ) /!

Electric and Heat Pump Storage Water Heaters

Very small No requirements before 5/6/2029
UEF = 0.5925 - (0.0223 x Verr) ™! after 5/6/2029
Low No requirements before 5/6/2029
Very Small UEF =0.8642 - (0.0114 x Ver) M after 5/6/2029 | 10 CFR 430
Electric Storage <12 kW <76 L ) ) ] A dix E
Water heaters Medium No requirements before 5/6/2029 Appendix L
UEF = 0.9096 - (0.0076 X Veir) ™! after 5/6/2029
High No requirements before 5/6/2029
UEF = 0.9430 - (0.0045 x Veir) ™! after 5/6/2029
Very small No requirements before 5/6/2029
UEF = 0.5925 - (0.0223 x Veir) ! after 5/6/2029
) Low No requirements before 5/6/2029
Small Electric UEF = 0.8642-(0.0114 x V) ™ after 5/6/2029 10 CFR 430
Storage <12 kW >76 Land <132 L ) i A dix E
Water heaters Medium No requirements before 5/6/2029 Appendix &
UEF = 0.9096 - (0.0076 X Veir) ! after 5/6/2029
High No requirements before 5/6/2029
UEF = 0.9430 - (0.0045 x Veir) ! after 5/6/2029
. Very small UEF = 0.8808 — (0.0030 x V,)?! before 5/6/2029
Electric storage very smatl I
and <12 kW . 6% oL UEF = 2.30 ! after 5/6/2029 LOL%,‘BE
= > and < ppendix
HP storage Low UEF =0.9254 — (0.0011 x Vrﬂbefore 5/6/2029
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water heaters 9 UEF =2.30 ! after 5/6/2029

Medium UEF = 0.9307 — (0.0008 x ¥,)"! before 5/6/2029

UEF = 2.30 ! after 5/6/2029

High UEF = 0.9349 —(0.0004 x ¥,)*! before 5/6/2029

UEF = 2.30 ' after 5/6/2029

Verysmall | UEF = 1.9236 —(0.0042 x ¥,)"! before 5/6/2029

UEF=2.50 ! after 5/6/2029

Low UEF =2.0440 — (0.0042 x V> before 5/6/2029
<309 W/L UEF=2.50 ! after 5/6/2029

>208 L and <454 L Medium UEF = 2.1171 - (0.0042 x V)" before 5/6/2029

UEF=2.50 ' after 5/6/2029

High UEF =2.2418 — (0.0042 x ¥,)*! before 5/6/2029
UEF=2.50 " after 5/6/2029
<12 kW <309 W/L Very small No requirements before 5/6/2029
>454 L UEF = 0.3574-(0.0045 x V) ™! after 5/6/2029
Low No requirements before 5/6/2029
UEF = 0.7897-(0.0072 x Ver) ™ after 5/6/2029
Medium No requirements before 5/6/2029
UEF = 0.8884-(0.0064 x Ver) ™ after 5/6/2029
High No requirements before 5/6/2029
UEF = 0.9575-(0.0049 x Ver) ™ after 5/6/2029
>12 kW <309 W/L <530 L No efficiency requirements
Electric storage SL<03+7.13/V,, %/h'
water heaters <309 W/L No requirements 10 CFR 431.106
>530 L
HP storage >12 kW No requirements
water heaters
Very small No requirements before 5/6/2029
UEF = 0.8086-(0.0189 x Vi) P! after 5/6/2029
Low No requirements before 5/6/2029
UEF = 0.9123-(0.0076 x Vefr) P! after 5/6/2029
>8 Land 2841 : 10 CFR 430
Medium No requirements before 5/6/2029 Appendix E
UEF = 0.9252-(0.0057 x Vefr) P! after 5/6/2029
High No requirements before 5/6/2029
Electric UEF = 0.9350-(0.0042 x Vefr) P! after 5/6/2029
% Verysmall | UEF = 1.0136—(0.0106 x ¥,)®! before 5/6/2029
Wwaler heaters UEF =1.0136-(0.0106 x Ver) ™ after 5/6/2029
Low UEF = 0.9984 — (0.0053 x V,)®! before 5/6/2029
. UEF = 0.9984 - (0.0053 x V.fr) ™! after 5/6/2029 10 CFR 430

Medium UEF = 0.9853 —(0.0038 x ¥,)*! before 5/6/2029 Appendix E
UEF = 0.9853 - (0.0038 x Verr) ™ after 5/6/2029

High UEF = 0.9720 — (0.0026 x V)" before 5/6/2029

UEF = 0.9720 - (0.0026 x V.fr) ®! after 5/6/2029

) Very small No requirements before 5/6/2029
Electric UEF = 0.5925-(0.0223 x Ver) " after 5/6/2029
Tabletop <12 kW <76 L ) )
water heater Low No requirements before 5/6/2029
- UEF = 0.8642-(0.0114 x Ver) ®! after 5/6/2029
Electric <21 <309 W/L Verysmall | UEF = 0.6323 —(0.0220 x V! before 5/6/2029 10 CFR 430
Tabletop = 276 Land <454 L UEF = 0.8623-(0.0220 x Ver) ™! after 5/6/2029 Appendix E
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water heater

Low UEF = 0.9188 — (0.0117 x V)" before 5/6/2029

UEF = 0.9188-(0.0117 x Verr) ™ after 5/6/2029

Medium UEF =0.9577 — (0.0087 x Vr)b’l before 5/6/2029
No requirements after 5/6/2029

High UEF = 0.9884 — (0.0061 x V)" before 5/6/2029

No requirements after 5/6/2029
L InstantancousGas Water Heaters _____________________________|

Very small UEF =0.80'
>1:H§W 2309 W/L Low UEF=081! 10 CFR 430
<59 kI 8L Medium UEF=0381' Appendix E
High UEF=0381"
2309 W/L 80% E,< and ‘
=38L SL< (02344214 xV05 Y i
Gas-fired before 10/06/2026
Instantaneous
C
water heaterh 96% E;” and ‘
SL<(0/234+214 xV,05 ) '
259 kW after 10/06/2026 10 CFR 431.106
>309 W/L 80% E;¢
>38L SL<(0/234+214 V%5 Yiw F

before 10/06/2026

96% E;
SL<(0234+214 xV,03 ) kW' *
after 10/06/2026

Oil-fired instantaneous Water-heaters

Oil-fired 2309 W/L 80% E;“ and .

~—LHIEC 38 L SL < (0Q/234+214 xV,%3 ) kW
Instantaneous 59 kI — 10 CFR 431.106
water heater >309 W/L 18% Ev¢ .

38 L SL < (Q/234+214 xV,"3 ) kW
Instantaneous Electric Water Heaters
Very small UEF=0091"
Low = 1
> Low UEF =091
<12 kW 2309 Wil .
<8 L Medium UEF=091"
High UEF = 0.92'
Very small UEF =091 1
>12 kW and % Low UEF = 091"
<
. <58.6 kI 8 28°C Medium UEF =091'

Electric - Hich 1 10 CFR 430
Instantaneous High UEF =0.92 -
Instantancous Appendix E
water heater 80% E; =

before 10/6/2026
2309 W/L
<38 L 80% E; and
SL < (2.30 + 17.7/Vin ). %/h’
>58.6 kW ]
— after 10/6/2026
77% E;
2309 W/L before 10/6/2026
>38 L

80% E; and
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Pool Water Heaters

SL < (2.30 + 17.7/Vin), %/h"
after 10/6/2026

Gas-fired All 82%E, © 10 CFR 430

Pool heater © B Appendix P
All 10°C db 6.78°C wb 4.0 COP

Heat pump ) Al —out door air 4.V COUP 10 CFR '430

Pool heaters Appendix P

27°C entering water

Hot-water Supply Boilers and Tanks

>310 W/L

- e
Gas-fired 588 k¥ 80% £, 10 CFR 431.106
Hot-water <38 L
and YV
supply >310 W/L 80%E;
boilers " <3.664 kW £ 10 CFR 431.106
botlers >38L SL < (0/234 +214 x5 kW
i >310 W/L e
Oil-fired >88 kW = 80% Er~ 10 CFR 431.106
Hot-water = <38 L
and 0, 17 8
supply >310 W/L 8% Ey
. <3.664 kW E— 10 CFR 431.106
boilers f WErk 451.106
sl >38L SL <(Q/234 + 214 x V*) kW
Uniired storage
Unfired storage All R-12.5 10 CFR 431.106
tanks ——
a. Section 13 contains a complete specification, including the year version, of the referenced test procedure.
b. Vris the rated storage volume (in gallons), and Veff is the Effective Storage Volume (in Liters) as determined pursuant to 10 CFR 429.17.
c. Draw pattern (DP) refers to the water draw profile in the uniform energy factor (UEF) test. UEF are minimum requirements.
d. Standards for <12 kW electric storage water heaters apply to both electric resistance water heaters and heat-pump water heaters.
e. Thermal efficiency (Et) is a minimum requirement, while standby loss is a maximum requirement. In the standby loss equation, V is the rated volume in gallons and Q is the
nameplate input rate in kWh. Vm is the measured volume in the tank in liters.
f. Standby loss for electric water heaters is in terms of %/h and denoted by the term *“S.” and standby loss for gas and oil water heaters is in terms of Btu/h and denoted by the term “SL.

Vm is the measured storage volume and Q is the rated input in K}/ as determined pursuant to 10 CFR 49.44
g. Electric instantaneous water heaters with input capacity >12 kW and <58.6 kW must comply with the requirements for the 58.6 kW if the water heater either (1) has a storage

volume>8 L; (2) is designed to provide outlet hot water at temperatures greater than 82°C; or (3) uses three-phase power.

h. Gas storage water heaters with input capacity >22 kW and <31 kW must comply with the requirements for the >31 kW if the water heater either (1) has a storage volume >454 L (2) is
designed to provide outlet hot water at temperatures greater than 82°C; or (3) uses three-phase power

i Qil storage water heaters with input capacity >31 kW and <41 kW must comply with the requirements for the >41 kW if the water heater either (1) has a storage volume >120 gal; (2)
is designed to provide outlet hot water at temperatures greater than 82°C; or (3) uses three-phase power

j. Refer to Section 7.5.3 for additional requirements for gas storage and instantaneous water heaters and gas hot-water supply boilers.

k. All water heaters or gas pool heaters in this category or subcategory are regulated as consumer products by the U.S. DOE as defined in 10 CFR 430.

Where this standard is being applied to a building outside the U.S. and Canada and water heaters in this subcategory are being installed in that building, those water heaters shall meet
the local efficiency requirements. If there are no local efficiency standards for residential water heaters, consideration should be given to using the U.S. DOE residential requirements
shown in this table.
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Change 4
Combine table 6.8.1-5 for Warm-Air Furnaces and
Combination Warm-Air Furnaces/Air-Conditioning
Units, Warm-Air Duct
Furnaces, and Unit Heaters

and
table F-4 for Residential Furnaces

into a new combined table 6.8.1-5
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Insert the following new I-P combined 6.8.1-5 and F-4 Tables
Items shown in red text are new updated DOE final regulatory efficiency changes

Table 6.8.1-5 Warm-Air Furnaces and Combination Warm-Air Furnaces/Air-Conditioning Units, Warm-Air Duct

Furnaces, and Unit Heaters—Minimum Efficiency Requirements (IP)

Equipment Type

Description | Fuel | Electric | Application Heating Combo-Unit Subtype Minimum Test
Power Location C::\paaty Cooling Efﬁchcvb Procedure ®
Phase (input) Capacigz
Btu/h® Btu/h
Warm Air Gas Furnaces
80% AFUE before
. 12/18/2028
Non-weatherized not
ircludine mobile home ,
including mobile home 95% AFUE afier
12/18/2028
Warm-air . 80% AFUE before | 10 CFR 430
furnace Gas 1 Inside US. 225,000 <65.000 Non-weatherized 12/18/2028 Appendix N f
mobile home
95% AFUE after
12/18/2028
Weatherized 81% AFUE
80% AFUE 10 CFR 430
before 12/18/2028 Appendix N f
Non-weatherized
W . 95% AFUE
Svarm-air Gas 1 Inside U.S. <0225.000 >65.000 after 12/18/2028
furnace
10 CFR 430
o . f
Weatherized %Fg]gfm Appendix N
— ANSI 721.47
80% AFUE
_ before 12/18/2028 10 CFR 430
Non-weatherized di f
Warmeai 95% AFUE after | APpendixN_
Warm-air Gas 1 Outside US. | <225.000 All 12/18/2028
furnace
10 CFR 430
o . f
Weatherized %I}U(Eor Appendix N
OV 70 Ly
- ANSI 721.47
80% AFUE
. before 12/18/2028 10 CFR 430
Non-weatherized A dix N f
Warm-air 95% AFUE after | “PPERCAE-
furnace Gas 3 All <225,000 All 12/18/2028
81% AFUE 10 CFR 430
Weatherized W Appendix N f
o E.< Appendix N
- ANSI 72147
; >225.000 o e
Moo | G | Al Al and All All SIRE, ANSI 22147
- <400,000
Warm-air .
furnace Gas All Inside U.S. | >400,000 All All 81% E,° ANSI 721.47
Warm-air ANSI 721.47
" furnace Gas | All Outside U.S. | >400.000 All All 81%E, or
ace N ANSI783.8

Warm Air Oil Furnace

Warm-air

Oil

Inside U.S.

<225.,000

<65,000

Non-weatherized not

83%AFUE

10 CFR 430
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furnace including mobile home Pwsp 11 W Appendix N
Py oFp ! 11TW
Non-weatherized P TILW
. rwspl 11 W
mobile home Pyopr O IIW
Weatherized 78% AFUE
. 10 CFR 430
Non-weatherized 83% AFUE . I
Appendix N
Warm-air 10 CFR 430
oil Oil 1 Inside U.S. <225,000 >65,000 . f
A 7 . 78% AFUE or | AppendixN
lurnace Weatherized o o c
80% E;= Section 42
UL 727
. 10 CFR 430
Non-weatherized 83% AFUE . £
Appendix N
-ai 10 CFR 430
Warm-air oil 1 Outside U.S. <225.000 All S
furnace 78% AFUE or Appendix N
Weatherized o 1 C
80% E, = Section 42
UL 727
10 CFR 430
Non-weatherized 83% AFUE o f
Appendix N
_ai 10 CFR 430
Warm-air oil 3 Outside US. | <225.000 All N
furnace . 78% AFUE or | AppendixN_
Weatherized 0 oo i
80% E© Section 42
UL 727
Warm-air . Section 42
“fumace Oil All All >225,000 All All 82% E,* UL 727
Warm Air Electric Furnace
W. i 8% AFUE 10 CFR 430
SAMEAL ) plecgic | 1 Inside US. | <225.000 <65.000 All Pysp<10W —f
furnace P S 10W Appendix N
W.OFF =
Warm-air . .
m Electric 1 Inside U.S. <225.000 >65,000 All 96% AFUE Appendix N f
Warm-air . . . £
furnace Electric 1 Outside U.S. | <225.000 All All 96% AFUE Appendix N
Warm-air . . £
furnace Electric 3 A—ll <225.,000 All A_ll 96% AFUE AM
Warm Air Duct Gas Furnace
Warmeair | o All All All All All 80% E. ¢ ANSI 783.8
duct furnaces —
Warmsair -\ G, | Al All All All All 80% E.“° | ANSIZ83.8
unit heaters
Warm Air Duct Oil Furnace
Warm-air unit . de Section 40
Warm-air unit o . Section 4Y
heaters oil All All All All Al 80% B ~ UL 731

a. Section 13 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure. For this table, the following

applies:

Appendix N = 10 CFR 430 Appendix N
ANSI 721.47 = Section 2.39, Thermal Efficiency, ANSI Z21.47

UL 727 = Section 42, Combustion, UL 727

* ANSIZ83.3 = Section 2.10, Efficiency, ANSI 783.3

UL 731 = Section 40, Combustion, UL 731

b. Compliance of multiple firing rate units shall be at the maximum firing rate.

c. Et=thermal efficiency. Units must also include an interrupted or intermittent ignition device (IID), have jacket losses not exceeding 0.75% of the input rating, and have

either power venting or a flue damper. A vent damper is an acceptable alternative to a flue damper for those furnaces where combustion air is drawn from the

conditioned space.
d. Ec=combustion efficiency (100% less flue losses). See test procedure for detailed discussion.

e. Units must also include an interrupted or intermittent ignition device (1ID) and have either power venting or an automatic flue damper.
f. 10 CFR 430 is limited to-single phase equipment that is not contained within the same cabinet with a central air conditioner whose rated cooling capacity is above

65,000 Btu/h but for the test and rating procedures are not impacted for three-phase and can be used for AFUE ratings for ASHRAE/IES Standard 90.1 three-phase products

and single-phase products with a cooling capacity greater than 65,000 Btu/h.
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Insert the following new SI combined 6.8.1-5 and F-4 Tables

Items shown in red text are new updated DOE final regulatory efficiency changes

Table 6.8.1-5 Warm-Air Furnaces and Combination Warm-Air Furnaces/Air-Conditioning Units, Warm-Air Duct

Furnaces, and Unit Heaters—Minimum Efficiency Requirements (SI)

Equipment Type

Description | Fuel | Electric | Application Heating Combo-Unit Subtype Minimum Test
Power Location C?pacltv Cooling ]mx b Procedure 2
Phase (input) Capacity —
kw® KW
Warm Air Gas Furnaces
80% AFUE before
12/18/2028
Non-weatherized not -
including mobile home
95% AFUE after
12/18/2028
Warm-air . 80% AFUE before | 10 CFR 430
furnace Gas 1 Inside U.S. <66 =19 Non-weatherized 12/18/2028 Appendix N f
mobile home
95% AFUE after
12/18/2028
Weatherized 81% AFUE
80% AFUE 10 CFR 430
before 12/182028 | A ppendix N
Non-weatherized
W . 95% AFUE
A=Al Gas 1 Inside U.S. <66 219 after 12/18/2028
furnace = - = - -
10 CFR 430
0 . f
Weatherized BLzeAEUROr | AppendixN
e ANSI 721.47
80% AFUE
before 12/18/2028 10 CER 430
Non-weatherized A dixN £
Warm.ai 95% AFUE after | SPPERAIXT
arm-air Gas 1 Outside U.S. <66 All 12/18/2028
furnace E—
10 CFR 430
0 . f
Weatherized M Appendix N
80% E,¢
ANSI 721.47
80% AFUE
before 12/18/2028 10 CER 430
Non-weatherized A dixN £
Warm-air 95% AFUE after | “PPERCXE.
furnace Gas 3 All <66 All 12/18/2028
Q1% AFUE 10 CFR430‘
Weatherized Q)T;‘” Appendix N
—Ol n -
- ANSI 721.47
Warm-air 266 81% E,*©
e e— Gas | All All and All All Ea— ANSI 721.47
furnace
<117
“;irT“‘;g Gas | All Inside US. | >117 All All 81% £, ANSI 721.47
W . ANSI 721.47
~varm-ai Gas | All Outside US. | >117 All All 81%E,° or
furnace 08y
- ANSIZ83.8
Warm Air Oil Furnace
. 83% AFUE
) Non-weatherized not p O1LW 10 CFR 430
7“}31:;;2: Qil 1 Inside U.S. <66 <19 including mobile home P_WV—V’—OSIEF 1w Appendix N
Non-weatherized 75% AFUE *
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mobile home Py sp 11 W
Pworr - 11 W
Weatherized 78% AFUE f
. 10 CFR 430
Non-weatherized 83% AFUE T f
Appendix N
Warm-air 10 CFR 430
oil il 1 Inside U.S. <66 >19 . o f
78% AFUE or Appendix N
furnace Weatherized P
80% E,* Section 42
UL 727
. 10 CFR 430
Non-weatherized 83% AFUE . £
Appendix N
. 10 CFR 430
Warm-air oil 1 Outside U.S. <66 All o f
furnace 78% AFUE or Appendix N
Weatherized o I C
80%E, = Section 42
UL 727
- 10 CFR 430
Non-weatherized 83% AFUE T f
Appendix N
_ai 10 CFR 430
Warm-air oil 3 Outside USS. <66 Al =
furnace . 78% AFUE or Appendix N
Weatherized 0 . c i
80% E,© Section 42
UL 727
Warm-air . Section 42
—— oil All All 66 All All 82% E, UL
W i 8% AFUE 10 CFR 430
SAmAll | peoyic |1 Inside U.S. <66 <19 All Pysp<10W =
furnace P S10W Appendix N
W.OFF =
Warm-air . . £
< > o, .
furnace Electric 1 Inside U.S. <66 219 All 96% AFUE Appendix N
Warm-air . . £
RASCS S m-oc Y < 0, :
furnace Electric 1 Outside U.S. <66 All All 96% AFUE Appendix N
Warm-air . £
RAR = . < 0, :
furnace Electric 3 All <66 All All 96% AFUE Appendix N
Warm Air Duct Gas Furnace
Wamalt |- Gag | Al All All All All 80%E.% | ANSIZ83.8
duct furnaces — e
Warm-air de
—_— 0, £)
unitheaters | 985 | Al All All All All 80% E. ANSI 783.8
Warm Air Duct Oil Furnace
Warm-air unit . de Section 40
Warm-air unit o , Section 4V
heaters oil All All All Al Al 80% . ~ UL 731
a. Section 13 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure. For this table, the following

applies:
« Appendix N = 10 CFR 430 Appendix N
« ANSIZ21.47 = Section 2.39, Thermal Efficiency, ANSI 721.47

ANSI 783.3 = Section 2.10, Efficiency, ANSI Z83.3
UL 727 = Section 42, Combustion, UL 727
¢ UL 731 =Section 40, Combustion, UL 731

b. Compliance of multiple firing rate units shall be at the maximum firing rate.

. Er=thermal efficiency. Units must also include an interrupted or intermittent ignition device (IID), have jacket losses not exceeding 0.75% of the input rating, and have
either power venting or a flue damper. A vent damper is an acceptable alternative to a flue damper for those furnaces where combustion air is drawn from the
conditioned space.

d. Ec=combustion efficiency (100% less flue losses). See test procedure for detailed discussion.

e. Units must also include an interrupted or intermittent ignition device (1ID) and have either power venting or an automatic flue damper.

f. 10 CFR 430 is limited to-single phase equipment that is not contained within the same cabinet with a central air conditioner whose rated cooling capacity is above 19

kW but for the test and rating procedures are not impacted for three-phase and can be used for AFUE ratings for ASHRAE/IES Standard 90.1 three-phase products and
single-phase products with a cooling capacity greater than 19 kW.

<)
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Change 5
Combine table 6.8.1-6 Gas- and Oil-Fired Boilers
and
table F-5 Residential Boiler
1nto
a new combined table 6.8.1-6
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Insert the new table 6.8.1-6 and F-5 combined table for IP units
Efficiency requirements highlighted in red are changes to align with DOE changes that have been finalized thru final rules

Table 6.8.1-6 Gas- and Qil-Fired Boilers—Minimum Efficiency Requirements (I-P)

Equipment Size Category Efficiency Test
Type ? Subcategory (Input) Requirements Procedure ?
Gas-Fired Hot Water Boilers
V)
<300,000 Btu/h &" 8d% AFUE 10 CFR 430
f lications in U.S Pw.sg<9 W A dix N K
or applications in U. Pw orr<9 W ppendix
Boilers <300,000 Btu/h gh 84% AFUE 10 CFR 43Q
hot water Gas fired for applications outside U.S. Appendix N ik
>300.000 Btu/h and 80% E, ¢
£2.500.000 Btwh © 10 CFR 431.86
>2.500.000 Btu/h © 82% E. ©
Oil-Fired Hot Water Boilers
86% AFUE
<300,000 Btw/h &" —r— 10CFR430
. . =11 W . 1j.
for applications in U.S Pwor<ll W Appendix N
) gh 10 CFR 430
Boilers oi f <3(.)0 0.00 Btu/hA 86% AFUE ik
hot water il fired for applications outside U.S. EEE— Appendix N
>300,000 Btu/h and d
82% E; ¢
<2.500,000 Btu/h © Sl 10 CFR 431.86
>2.500,000 Btu/h 84% E. ©
Gas-Fired Steam Boilers
85% AFUE
<300,000 Btu/h &" Piwg W 10 CFR 430
for applications in U.S P _<1 W Appendix NI'J'k
Gas fired DOk
<300,000 Btu/h &" 10 CFR 430
- 85% AFUE i
for applications outside U.S. E Appendix N ik
Boilers >300.000 Btu/h and 79% E, 4
steam Gas fired all <2.500,000 Btu/h © -
except natural draft
>2.500.000 Btu/h © 79% E,9
10 CFR 431.86
>300,000 Btw/h and 79% E,4 —
Gas fired <2.,500,000 Btu/h ©
natural draft
I >2.500.000 Btu/h © 79% E4
Qil-Fired Steam Boilers
0,
<300.000 Btw/h &" 85% AFUE 10 CFR 430
f licati inU.S Pws<l1 W A di N],J,k
or applications in U. Pworr<l1 W ppendix
. ,h 10 CFR 430
Boilers . £ <300.000 Btwh & . 10 CFR 430
steam Oil fired - for applications outside U.S. 85% AFUE Appendix N ik
>300,000 Btu/h and d
81% E,¢
<2.500.000 Btwh © — 10 CFR 431.86
>2.500.000 Btu/h © 81% E,4
Electric Hot-water Boilers
No effici
300,000 Btw/h: &" P8 W 10 CFR430
hobt-\{&llater Electric for applications in U.S PW.OFF_<8 W AM
doiter ,h 10 CFR 430
<300,000 Btu/h & . 10 CFR 430
No efficiency i
for applications outside U.S. AM

Electric Steam Boilers




BSR/ASHRAE/IES Addendum cj to ANSI/ASHRAE/IES Standard 90.1-2022, Energy Standard for Sites and Buildings Except
Low-Rise Residential Buildings
First Public Review Draft

No efficiency
300,000 Btwh &" o :Si;;e&? 10CERAR,
Steam boiler Electric for applications in U.S Pw.orr<8 W S s
<300.000 Btw/h 1 : 10 CFR 430
o - No efficiency ik
for applications outside U.S. Appendix N
a. Section 13 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure
b. These requirements apply to boilers with rated input of 8,000,000 Btu/h or less that are not packaged boilers and to all packaged boilers. Minimum efficiency requirements for
boilers cover all capacities of packaged boilers.
c. Ec=combustion efficiency (100% less flue losses). See reference document for detailed information.
d. Et=thermal efficiency. See reference document for detailed information.
e. Maximum capacity—minimum and maximum ratings as provided for and allowed by the unit’s controls.
f. Includes oil-fired (residual).
g. Boilers shall not be equipped with a constant burning pilot light.
h. Aboilernot equipped with a tankless domestic water-heating coil shall be equipped with an automatic means for adjusting the temperature of the water such that an incremental
change in inferred heat load produces a corresponding incremental change in the temperature of the water supplied.
i. Annual Fuel Utilization Efficiency, as determined in § 430.23(n)(2).
j. Standby mode and off-mode electric power consumption as determined in § 430.23(n)(5).

k. See §430.32(e)(2)(iv) for additional details regarding automatic means for adjusting water temperature.
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Insert the new table 6.8.1-6 and F-5 combined table for Sl units
Efficiency requirements highlighted in red are changes to align with DOE changes that have been finalized thru final rules
Table 6.8.1-6 Gas- and Qil-Fired Boilers—Minimum Efficiency Requirements (I-P)

Equipment Size Category Efficiency Test
Type * Subcategory (Input) Requirements Procedure ?
Gas-Fired Hot Water Boilers
<88 kW &h 84% AFUE 10 CFR 430
for applications in U.S ST Appendix N
or applications in U. Pw orr<9 W endix
Boilers <88 jeh 84% AFUE 10 CFR 430
hot water Gas fired for applications outside U.S. Appendix N ik
288 IV and 80% E, ¢
<733 kW 10 CFR 431.86
>733 kW ® 82% E. ©
Oil-Fired Hot Water Boilers
<88 keh PLA’ fﬂU\fI 10 CFR 430
— TWSB=11 W - wiik
for applications in U.S Pwor<ll W Appendix N
. gh 10 CFR 430
Boilers o ¢ 88 86% AFUE ik
hot water il fired for applications outside U.S. Appendix N
>300,000 Btu/h and 829, E,d
€ O&/0 Sy ™
<88 kW 10 CFR 431.86
>733 kW © 84% E. ©
Gas-Fired Steam Boilers
<88 k&N 85% AFUE 10 CFR 430
=00 A Pwsp<ll W . ik
for applications in U.S P <11 W Appendix N &
Gas fired WOFF
h
<88 KW e 10 CFR 430
—_— 85% AFUE i
for applications outside U.S. E Appendix N ik
Boilers >88 kW and 79% E, 4
steam Gas fired all <733 kW © B
_except natural drart
except natural draft A 79% Et_g
10 CFR 431.86
>88 kW and 79% E, 4 —
Gas fired <733 k' ]
natural draft — 79% Ez_g
Qil-Fired Steam Boilers
<88 J &N 85% AFUE 10 CFR 430
f lications in U.S Pwse<I1 W A dix N9k
or applications in U. Pworr<l1 W ppendix
. ,h 10 CFR 430
Boilers. . f <88 kWE" 85% AFUE U
steam Oil fired for applications outside U.S. 85% AFUE Appendix N ik
>88 kWang 81% Etg
ST33 kW - 10 CFR 431.86
>733 kWS 81% E,4
Electric Hot-water Boilers
88 e &N NH&TS;?; 10 CFR 430 )
U - Fw.SB=0 W . ij.
- . . AppendiX N °
hobto\;:;er Electric for applications in U.S Pw.orr<8 W Appendix N
M No efficiency 10 CFB 43(i)k
for applications outside U.S. Appendix N

Electric Steam Boilers
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<88 kwh Roefficeney 10 CFR 430
: : . Fw.sSB=6 W | ijk
. . . Appendix N
Steam boiler Electric for applications in U.S Pw orr<8 W endix
h 10 CFR 430
<88 kw8 4 10 CFR 430
B E— No efficiency . i
for applications outside U.S. Appendix N ik

S0 h o oo o ®

—

. Section 13 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure
. These requirements apply to boilers with rated input of 2,345 kW or less that are not packaged boilers and to all packaged boilers. Minimum efficiency requirements for

boilers cover all capacities of packaged boilers.

. E¢ = combustion efficiency (100% less flue losses). See reference document for detailed information.

. Er=thermal efficiency. See reference document for detailed information.

. Maximum capacity—minimum and maximum ratings as provided for and allowed by the unit’s controls.

. Includes oil-fired (residual).

. Boilers shall not be equipped with a constant burning pilot light.

. Aboiler not equipped with a tankless domestic water-heating coil shall be equipped with an automatic means for adjusting the temperature of the water such that an incremental

change in inferred heat load produces a corresponding incremental change in the temperature of the water supplied.
Annual Fuel Utilization Efficiency, as determined in § 430.23(n)(2).

Standby mode and off-mode electric power consumption as determined in § 430.23(n)(5).

. See § 430.32(e)(2)(iv) for additional details regarding automatic means for adjusting water temperature.
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Change 6

Combine table 6.8.1-21 Ceiling Fan Efficiency
Requirements

and table F-6 Ceiling Fan Efficiency Requirements for
U.S. Applications

into a
new combined table 6.8.1-21
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Make the following modifications to I-P table 6.8.1-21 to add the table F-6 requirements.

Table 6.8.1-21 Ceiling Fan Efficiency Requirements

Equipment Type Size Category Minimum Efficiency® Test Procedure
CFEI>1.00 at high (maximum) speed; and
Large-diameter ceiling fan Blade span > 84.5 in CFEI>1.31 at 40% of high speed or the nearest .
For application in the U.S. speed that is not less than 40% of high speed 10 CFR 430 Appendix U
Large-diameter ceiling fan CFEI > 1.00 at high (maximum) speed; and 10 CFR 430 Appendix U
for applications outside the Blade span > 84.5 in CFEI>1.31 at 40% of high speed or the nearest | or AMCA Standard 230
U.Ss. speed that is not less than 40% of high speed | and AMCA Standard 208

a. The minimum efficiency requirements at both high speed and 40% of maximum speed must be met or exceeded to comply with this standard.

0-CFR430Fe

MW‘G#}WW g ind - ici i g
b- Section 13 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure.
Make the following modifications to Sl table 6.8.1-21 to add the table F-6 requirements.

This SI table will be added once all internal comments are completed.

Table 6.8.1-21 Ceiling Fan Efficiency Requirements

Equipment Type Size Category Minimum Efficiency® Test Procedure
CFEI>1.00 at high (maximum) speed; and
Large-diameter ceiling fan Blade span>2.15m CFEI>1.31 at 40% of high speed or the nearest .

For application in the U.S. speed that s not less than 40% of high speed | 10 CFR-430 Appendix U
Large-diameter ceiling fan CFEI > 1.00 at high (maximum) speed; and 10 CFR 430 Appendix U
for applications outside the Blade span >2.15 m CFEI>1.31 at 40% of high speed or the nearest | or AMCA Standard 230

U.Ss. speed that is not less than 40% of high speed | and AMCA Standard 208
a. The minimum efficiency requirements at both high speed and 40% of maximum speed must be met or exceeded to comply with this standard.
b—Ceilingfans-areregulated-in-the U.S-asconsumerproducts under 10-CFR 430 For U-S-—applicati flarge-di terceiling fansrefer to Informative Appendix - Table F-6,for
tha ll S DOE i wa-effici racu +:

€ Section 13 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure.



