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September 15, 2022

Natural Resources Canada

Office of Energy Efficiency

580 Booth Street

Ottawa, ON, K1A OE4

E-mail: equipment-equipement@nrcan-rncan.gc.ca.

RE: AHRI-HRAI Comments: Bulletin — Three-phase central air conditioners and
central heat pumps — Climatiseurs centraux triphasés et thermopompes centrales
triphasées - June 2022 juin

Dear Mr. Singlehurst,

We are writing to you on behalf of the Air-Conditioning, Heating, and
Refrigeration Institute (AHRI) and the Heating, Refrigeration and Air Conditioning
Institute of Canada (HRAI), collectively referred to here as the “Joint Commenters.” Our
associations represent the large majority of manufacturers of heating, refrigeration, and
air conditioning products and systems sold into the Canadian and U.S. markets.

These comments are in response to Natural Resources Canada (NRCan)’s June
2022 Technical Bulletin on amending Canada’s Energy Efficiency regulations to align
three-phase central air conditioners and central heat pumps with energy efficiency and
testing standards in the United States.

The Joint Commenters appreciate the efforts made by NRCan to maintain
regulatory alignment with the United States. We also appreciate that NRCan is not
making any changes to the labelling, verification, and import report requirements for
three-phase central air conditioners and central heat pumps.

In the bulletin, NRCan states that on or after January 1, 2025, it is “considering
referencing ANSI/AHRI 210/240-2023 — 2023 Standard for Performance Rating of
Unitary Air-Conditioning & Air-Source Heat Pump Equipment with the following
adjustments to accommodate” cold climate conditions in Canada:

e The optional -15°C (5°F) test point in the U.S. DOE test procedure would
become mandatory in Canadian regulations;
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e The HSPF21 metric that is used to evaluate compliance would be based
on Climate Region V (instead of Climate Region IV, as in the United
States).

On June 11, 2022, the Joint Commenters submitted our final round of comments
on Amendment 17 to Canada’s Energy Efficiency Regulations for single-phase air
conditioners and heat pumps less than 19 KW (See Exhibit A). In those comments, we
requested NRCan to reconsider its proposal to mandate low temperature testing for
single-phase central air conditioners and central heat pumps.

Harmonizing with the single-phase products with the standards in the U.S. with
an effective date of January 1, 2025 is most appropriate for the three-phase products.

Summary

In summary, the Joint Commenters appreciate NRCan’s ongoing commitment to
align its Energy Efficiency Regulations and testing standards with those in the United
States. We believe a general harmonization of energy efficiency and testing standards
between Canada and the United States will continue to ensure a stable and reliable
market for high-efficiency HVACR products for Canadian consumers. Harmonizing with
the single-phase products with the standards in the U.S. with an effective date of
January 1, 2025 is most appropriate for the three-phase products.

Please feel free to contact us with any questions or concerns.

Sincerely,

Kz —A=GE

Stephen Chartrand Laura Petrillo-Groh
Government Relations Specialist Senior Regulatory Advisor,
Federal Regulations Cooling Technology

HRAI AHRI

Exhibit:

A. AHRI — HRAI Comments Submitted to NRCan June 11, 2022 res 70-Day Public
Comment Period on Amendment 17 to Canada’s Energy Efficiency Regulations.
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@ AIR-CONDITIONING, HEATING,

YOUR ENVIRONMENT &% OUR EXPERTISE E: REFRIGERATION INSTITUTE

June 11, 2022

Rob Singlehurst

Team Lead, Standards Development

Natural Resources Canada

Low Carbon Energy Sector

Office of Energy Efficiency

Equipment Division

930 Carling Avenue, CEF, Bldg. 3, Observatory Cr., 1% floor, Room. 133
Ottawa, ON

Canada K1A 0Y3

Telephone: (613) 947-8774

Email: Rob.Singlehurst@NRCan-RNCan.gc.ca

RE: AHRI-HRAI Comments on April 2022 pre-publication of Amendment 17 to
Canada’s Energy Efficiency Regulations Regarding Air-Conditioners and Heat
Pump Proposals.

Dear Mr. Singlehurst,

We are writing to you on behalf of the Air Conditioning, Heating, and
Refrigeration Institute (AHRI) and the Heating, Refrigeration and Air Conditioning
Institute of Canada (HRAI), collectively referred to here as the “Joint Commenters.” Our
associations represent the large majority of manufacturers of heating, refrigeration, and
air conditioning products and systems sold into the Canadian and U.S. markets.

These comments are in response to NRCan’s pre-publication of Amendment 17
to Canada’s Energy Efficiency Regulations and the launch of the 70-day public
comment period.

The Joint Commenters support the proposed direction of harmonization with the
U.S. Department of Energy (DOE) on the 10 CFR 430 Appendix M1 (Appendix M1) test
procedure for split system and single package central air conditioners and heat pumps.

The Joint Commenters also support the broader objectives of the Amendment,
i.e., reducing GHG emissions by aligning energy efficiency standards and labelling
requirements, streamlining cross-border trade by preventing or reducing unnecessary
regulatory testing and/or compliance burdens, and we also welcome that Amendment
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17 will “put in place the tools to ensure” that the Minister of Natural Resources “can
exercise the Ministerial regulations authority in future to facilitate maintaining
harmonization with” other jurisdictions (subsection 20.1(2) of the Energy Efficiency
Act).!

However, following extensive discussion with industry prior to and after the pre-
publication of Amendment 17, and in light of NRCan’s response to the AHRI-HRAI joint
comments filed on March 10 and June 7, 2021 (attached as Exhibits 1 and 2,
respectively), it is our express position that NRCan reconsider proposed deviations and
harmonize directly with Appendix M1.

We are referring here specifically to NRCan’s proposal that (1) the optional -15°C
(5°F) test point in the U.S. DOE test procedure would become mandatory in Canadian
regulations and (2) that the Heating Seasonal Specific Factor 2 (HSPF2) metric that is
used to evaluate compliance would be based on Climate Region V (for calculation of the
performance metric in the test standard) instead of Climate Region IV.

While the Joint Commenters understand and appreciate NRCan’s position that
Canadian consumers want products that will function reliably in cold climate conditions,
after reviewing the proposed Amendment we do not believe NRCan has provided a
convincing case either in support of its proposed deviations from Appendix M1 or to
counter the concerns raised by industry in our previous sets of joint comments,
specifically the additional testing and reporting requirements under cold climate
conditions due to the limited number of testing facilities and the methodology used to
convert the energy efficiency standards to Climate Region V.

In the regulatory development section of the Amendment, under the summary of
comments received from impacted stakeholders, NRCan argues “all certification
laboratories are set up for testing at very low temperature and the additional testing cost
is relatively small.” Moreover, after undertaking “an analysis of over 7,000 variable-
capacity and single-speed heat pumps that had reported cold climate test data,” NRCan
believes that “Climate Region V reflects more accurately the Canadian climatic
conditions in which heat pumps would be operating.”

As we noted in our joint comments on June 7, 2021, “fundamentally, the
Appendix M1 test procedure, while offering an option for testing at 5°F (-15°C), provides
all the relevant information for the calculation of the capacity and performance of the
products at 5°F (-15°C), without conducting the test at that temperature. Data submitted
by the Joint Commenters to NRCan in March 2021 showed there is minimal difference
(around 3-percent) between performance and capacity derived through calculation or
testing at 5°F.”

And it remains the case that “very few laboratories, either Nationally Recognized
Testing Laboratories (NRTLs) or manufacturers’ private facilities, have the capability to
hold the conditions necessary to perform the optional” 5°F (-15°C) test.* We would
greatly appreciate it if NRCan could provide additional information to support its claim in



the proposed Amendment that “all certification laboratories are set up for testing at very
low temperature.”

We must also reiterate from our prior set of joint comments that the Northeast
Energy Efficiency Partnerships (NEEP) data used by NRCan is derived exclusively
through calculation, i.e., a simulation that is not real-world data and is not representative
of the market, and thus cannot act as a reliable database in the methodology used to
make conversions in energy efficiency standards.®

While we strongly urge NRCan to revisit our March 10 and June 7, 2021 joint
comments and the data provided by industry, it is our hope that the following additional
points will provide NRCan sufficient reason to reconsider its proposed deviations from
Appendix M1 and pursue full harmonization.

1. Manufacturers are already 50 to 75 percent compliant to Appendix M1 in
terms of testing products to the new procedure set to come into force January
1, 2023. Given that manufacturers are nearly done with testing to Appendix
M1, how can members best comply with NRCan’s proposed mandatory 5°F (-
15°C) low temperature testing given that the vast majority of products have
already been tested to M1 but not the 5°F (-15°C) test? Mandating the
optional test point will impose unnecessary cost and compliance burdens on
manufacturers who will be forced to retest all M1-rated product, which again,
will limit the availability of product in Canada.

2. Given the paucity of laboratories — either through NRTL’s or in manufacturers’
private facilities — that can perform reliable and repeatable real-world — not
simulated or calculated — testing at very low temperatures, the Department of
Energy has recently put forward a notice of proposed rulemaking (NOPR) to
make changes to that low temperature test point because (a) it is difficult to
hold temperatures at that point and (b) such tests are often unreliable and
difficult to repeat, particularly for larger equipment. What is NRCan’s position
in light of the DOE’s NOPR and will this also provide NRCan further reason to
reconsider its proposal to mandate the optional low temperature test for
manufactures?

3. Based on the data that industry has already submitted to NRCan to date, we
believe it is firmly established that testing single- and two-stage products to
5°F (-15°C) does not provide more accurate performance metrics. This only
introduces further unnecessary testing and compliance burdens on industry
that have already completed much of its testing to the new M1 test procedure.
While it is industry’s position that the optional 5°F (-15°C) test point should
remain optional, if NRCan is unwilling to reconsider its proposal, the Joint
Commenters strongly urge that low temperature testing be for variable speed
products only with a January 1, 2025 effective date for requiring this new
mandatory test point.



4.

In the event NRCan requires the optional -15°C (5°F) test point to be
mandatory in the regulation, we must emphasize the burdens this will impose
upon manufacturers who have already tested much of their product to
Appendix M1. Manufacturers will have to retest their equipment and/or build
new equipment to ensure compliance. Moreover, to ensure the tests are
statistically accurate and in accordance with performance requirements, this
will involve running multiple tests under low temperature conditions that, as
we have communicated multiple times to NRCan, are difficult to conduct
under low temperature settings and do not yield reliable and/or repeatable
results. We believe this is in direct contradiction to the spirit of Amendment 17
as laid out under the Regulatory Impact Analysis Statement, which states that
part of the rationale of the Amendment is “to prevent upcoming unnecessary
regulatory differences between Canada and the United States.” It will also
directly impact the availability of product in Canada after January 1, 2023.
The Joint Commenters support full harmonization and urge NRCan to
consider January 1, 2025 as the effective date for low temperature testing for
variable speed products. A premature mandate will limit the ability for Canada
to achieve its decarbonization goals, reduce alignment with DOE
requirements, and limit the ability for consumers to purchase the latest high
efficiency equipment.

Apart from contradicting the intent and spirit of Amendment 17, which is
regulatory harmonization between Canada and the United States and
ensuring a stable market for high efficiency equipment, the Joint Commenters
must point out that NRCan’s deviations from Appendix M1 will not only
contribute to the continuation of “a market for low-efficiency products,”” but
also impede Canada’s stated decarbonization and climate change goals and
its commitment to achieving net-zero by 2050.2 The HVACR industry, as
NRCan is fully aware, is playing a critical role in the decarbonization efforts of
both Canada and the United States. Our members are committed to
manufacturing high-efficiency equipment for consumers, equipment that is
playing a direct role in addressing our shared climate change priorities. The
Joint Commenters strongly urge NRCan to seek full harmonization with
Appendix M1 to avoid imposing upon Canadian consumers “a market for low-
efficiency products,” that directly contradicts Canada’s decarbonization and
climate change policies.

Under the Regulatory Impact Analysis Statement, NRCan states that “If
Canada does not amend the Regulations, its requirements would become
misaligned with key testing standards from the United States Department of
Energy, which could impact cross-border trade, would require companies to
test differently for Canada, and ultimately increase costs for citizens,
businesses and economies. In addition, in the absence of a regulatory
approach, a market for low-efficiency products would continue.” It is our
position — based on extensive member feedback — that this is exactly what
NRCan risks in its proposed deviations from Appendix M1. As we indicated



above, NRCan'’s proposal risks reducing the availability of high efficiency
product for Canadian consumers. That is why we are urging NRCan to
include an option for early compliance, to grandfather products in, and to
release enforcement guidance that will permit any product rated to Appendix
M1 to be shipped into Canada effective immediately.

Summary

In summary, the Joint Commenters request NRCan to revise the proposal in
Amendment 17 that would mandate testing at 5°F (-15°C) to calculate HSPF2 for
Climate Region V. We strongly urge complete harmonization with Appendix M1 to avoid
unnecessary regulatory differences between Canada and the United States and further
testing and compliance burdens to manufacturers, which may, as a result, impact
product availability in Canada after January 1, 2023 if we fail to harmonize our energy
efficiency and testing standards. And given the difficulties associated with testing
products to those low temperatures, the faulty and unreliable data derived from the
NEEP database (as opposed to data derived from real-world Appendix M1 testing),
DOE’s recent NOPR, which reflects the difficulties associated with producing reliable
and repeatable low temperature testing of products, and the fact that the majority of
products have already been tested to the M1 test procedure and not 5°F (-15°C), we
believe it is in the best interests of Canadian consumers that NRCan reconsider and
revise its proposed deviations and instead directly harmonize with Appendix M1.

If, despite the series of comments submitted to date, NRCan is unwilling to
reconsider its proposal, we strongly urge that low temperature testing be limited to
variable speed products only with a January 1, 2025 effective date for requiring this new
mandatory test point and that manufacturers be permitted to begin shipping product into
Canada effective immediately that have already tested to M1 prior to the regulations
coming into force. We believe this is reasonable given the time constraints we are under
to harmonize and, particularly, to avoid any possible disruptions in the availability of
high-performance products for Canadian consumers.

Please feel free to contact us with any questions or concerns.

Sincerely,

Kz G

Stephen Chartrand Laura Petrillo-Groh
Government Relations Specialist Senior Regulatory Advisor,
Federal Regulations Cooling Technology

HRAI AHRI



Exhibits:

1. AHRI-HRAI Comments Submitted to NRCan Res CAC/HP Pre-consultation
March 5, 2021 Webinar.

2. AHRI-HRAI Comments Submitted to NRCan Res CAC/HP Pre-consultation June
7, 2021 Webinar.
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3 See AHRI-HRAI comments, submitted to Natural Resources Canada June 7, 2021.

4 |bid.

5 |bid.

6 https://gazette.gc.ca/rp-pr/pl/2022/2022-04-02/html/reg5-eng.html.

7 |bid.

8 See the Canadian Net-Zero Emissions Accountability Act, the 2030 Emissions Reduction Plan, and the
recently published Canada’s National Adaption Strategy discussion paper.
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AIR-CONDITIONING, HEATING,

Heating, Refrigeration and Air Conditioning & REFRIGERATION INSTITUTE

Institute of Canada we make life better™

2350 Matheson Blvd. East, Suite 10, Mississauga, ON 2311 Wilson Blvd, Suite 400, Arlington, VA USA
905-602-4700  hraimail@hrai.ca 703-524-8800  ahri@ahrinet.org
www.hrai.ca www.ahrinet.org

March 10, 2021

Laureen Chung

Manager, HVAC Standards Development
Homes and Communities Division

Office of Energy Efficiency

Natural Resources Canada

930 Carling Avenue, Building 3, 1st Floor
Ottawa, Ontario

K1A 0Y3

Email: laureen.chung@canada.ca

Re: AHRI-HRAI Comments on March 5, 2021 Technical Webinar Regarding
Central Air Conditioners and Heat Pumps

Dear Ms. Chung,

We are writing to you on behalf of the Air Conditioning Heating and
Refrigeration Institute (AHRI) and the Heating Refrigeration and Air Conditioning
Institute of Canada (HRAI) collectively referred to as the “Joint Commenters.” Our
associations collectively represent the large majority of manufacturers of heating,
refrigeration and air conditioning products and systems sold into the Canadian and
U.S. markets.

These comments respond to requests made during the March 5, 2021,
technical discussion with HRAI and AHRI regarding Central Air Conditioners and Heat
Pumps on March 5, 2021.

The Joint Commenters support the proposed direction of harmonization with
the U.S. Department of Energy (DOE) on the 10 CFR 430 Appendix M1 (Appendix
M1) test procedure and adoption of the energy conservation standard for residential
central air conditioners and heat pumps (CAC/HP) but note that only through complete
alignment will end users in both countries reap the full benefits of lower cost and
greater product availability. We think that it is possible for Canadian consumers to find
products that perform well at colder climates — a state goal of NRCan — without
imposing additional test and compliance burdens on the manufacturers.
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Exhibit 1

Fundamentally, the Appendix M1 test procedure, while offering an option for
testing at 5 °F (-15 °C) (H4), provides all the relevant information for the calculation of
the capacity and performance of the products at 5 °F (-15 °C), without conducting the
test at that temperature. Extrapolation of the slope of the line between 47 °F (H1) and
17 °F (H3), for both capacity and COP, down to 5 °F will yield virtually the same
outcome as testing the product at 5 °F. The data set is limited but includes two tests
of the same unit at different times to assess repeatability, as very few products have
been tested to Appendix M1, however, AHRI has test data for a 5-ton single-stage
unit. The data has been normalized based on capacity at 47 °F. The graphs, below,
show there is minimal difference (around 3-percent) between performance and
capacity derived through calculation or testing at 5 °F.

Capacity
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Figure 1 Normalized Tested Capacity and Calculated H4 of a 5-ton single-stage Heat Pump to Appendix M1
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Figure 2 Normalized Tested COP and Calculated H4 of a 5-ton single-stage Heat Pump to Appendix M1

One would not expect to see significant difference between testing and
calculation as Appendix M1 requires H4 testing to be conducted at the same
compressor speed as H1 and H3 for single-speed, two-stage heat pumps. Appendix
M1 requires that all heat pumps for which the 5 °F full-speed test is not conducted,
the extrapolation approach using test results for 17 °F and 47 °F temperatures (or the
standardized slope factors for variable-speed heat pumps which do not use the same
speed for these tests) would be used to represent performance for all ambient
temperatures below 17 °F. The 5 °F test is optional because the limited data has
shown there is only a small improvement in accuracy in exchange for a significant test
burden increase.

The Joint Commenters note that slide 10 of the March 5t presentation included
justification for the 5 °F test, showing two performance lines — one labeled, “Assumed
in HSPF2,” and the other, “Beneficial for Canada.” The “Beneficial for Canada”
performance line assumes the performance from 35 °F to 5 °F is linear; however, the
true linear performance is the line from 47°F to 17°F (or 47°F to 5°F) for any system
(when compressor speed does not change). In the 20°F to 40°F range, the
performance (both capacity and efficiency) of a heat pump is degraded due to outdoor
coil frosting. As temperature continues to decrease, so does moisture content in the
air, so the defrost degradation goes to a de minimus value close to 20 °F." The
assumption of performance in the “Beneficial to Canada” line from the defrost
degradation curve is incorrect and not reflective of actual heat pump performance,
regardless of compressor type (single-stage, two-stage or variable speed product
staging).?

! The de minimus reduction is for heat pumps with demand defrost control. Heat pumps with time/temperature
defrost control will still have some performance reduction.

2 Refer to Table 4 in US DOE, Measured Performance of a Low Temperature Air Source Heat Pump, R K.
Johnson, September 2013. Accessible, here: https://www.nrel.gov/docs/fy130sti/56393.pdf
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In summary, the Joint Commenters request NRCan revise the proposal to
require testing at 5 °F (-15 °C) to calculate HSPF2 for Region V. Instead, the Joint
Commenters suggest that the 5 °F (-15 °C) test point remain optional, and the
efficiency report should permit the COP at 5 °F (-15 °C) and the rated capacity at 5 °F
(-15 °C) to be reported based on calculation. This is a reasonable request, given that
the entirety of the NEEP data used in NRCan'’s analysis is variable speed, therefore
not representative of the market, and also derived exclusively through calculation.

Please feel free to contact us with any questions or concerns.

Sincerely,

Stephen Chartrand Laura Petrillo-Groh
Stephen Chartrand Laura Petrillo-Groh
Government Relations Specialist, Senior Regulatory Advisor,
Federal Regulations Cooling Technology
HRAI AHRI

Cc: C. Davidson-Hood, AHRI
H. Walter-Terrinoni, AHRI
M. Luymes, HRAI
S. McLeod, HRAI
K. Curran, NRCan
M. Suami, NRCan
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Attachments:

1. AHRI-HRAI Comments Submitted to NRCan Res CAC/HP Pre-consultation
March 5, 2021 Webinar.

2. AHRI-HRAI Comments Submitted to NRCan Res CAC/HP Pre-consultation June
7, 2021 Webinar.

References

1 https://gazette.gc.cal/rp-pr/pl/2022/2022-04-02/html/reg5-eng.html.

2 |bid.

3 See AHRI-HRAI comments, submitted to Natural Resources Canada June 7, 2021.

4 |bid.

5 |bid.

6 https://gazette.gc.ca/rp-pr/pl/2022/2022-04-02/html/reg5-eng.html.

7 |bid.

8 See the Canadian Net-Zero Emissions Accountability Act, the 2030 Emissions Reduction Plan, and the
recently published Canada’s National Adaption Strategy discussion paper.

9 https://gazette.gc.ca/rp-pr/pl/2022/2022-04-02/html/reg5-eng.html.
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Heating, Refrigeration and Air Conditioning
Institute of Canada we make life better™

2350 Matheson Blvd. East, Suite 10, Mississauga, ON 2311 Wilson Blvd, Suite 400, Arlington, VA USA
905-602-4700  hraimail@hrai.ca 703-524-8800  ahri@ahrinet.org
www.hrai.ca www.ahrinet.org
June 7, 2021

Laureen Chung

Manager, HVAC Standards Development
Homes and Communities Division

Office of Energy Efficiency

Natural Resources Canada

930 Carling Avenue, Building 3, 1st Floor
Ottawa, Ontario

K1A 0Y3

Email: laureen.chung@canada.ca

Re: AHRI-HRAI Comments on Technical Bulletin and Webinar Regarding
Central Air Conditioners and Heat Pumps

Dear Ms. Chung,

We are writing to you on behalf of the Air Conditioning, Heating, and
Refrigeration Institute (AHRI) and the Heating, Refrigeration and Air Conditioning
Institute of Canada (HRAI) collectively referred to as the “Joint Commenters.” Our
associations collectively represent the large majority of manufacturers and distributors
of heating, refrigeration, and air conditioning products and systems sold into the
Canadian and U.S. markets.

These comments respond to the May 18, 2021, technical bulletin webinar on
Central Air Conditioners and Heat Pumps.

The Joint Commenters support the proposed direction of harmonization with
the U.S. Department of Energy (DOE) on the 10 CFR 430 Appendix M1 (Appendix
M1) test procedure and adoption of the energy conservation standard for residential
central air conditioners and heat pumps (CAC/HP) but note that only through complete
alignment will end users in both countries reap the full benefits of lower cost and
greater product availability. It is possible for Canadian consumers to find products that
perform well at colder climates — a stated goal of NRCan — without imposing additional
test and compliance burdens on the manufacturers. Fundamentally, the Appendix M1
test procedure, while offering an option for testing at 5°F (-15°C) (H42), provides all
the relevant information for the calculation of the capacity and performance of the
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products at 5°F (-15°C), without conducting the test at that temperature. Data
submitted by the Joint Commenters to NRCan in March 2020 showed there is minimal
difference (around 3-percent) between performance and capacity derived through
calculation or testing at 5°F.

Technically, there are few, if any, reasons to deviate from the Appendix M1 test
procedure to justify the significant cost associated with the proposed changes. Not
only will costs be passed along to Canadian consumers, but product choices will also
likely be limited. With the challenges of successfully conducting the 5°F test and
controlling the wet bulb temperature coupled with the dearth of laboratory availability
to conduct testing, manufacturers may have no choice but to rate fewer models to the
Region V climate. Currently, there is simply no laboratory capability to support the
number of products shipped to Canada and manufacturers would prioritize the testing
and certification of minimum efficiency products.

Appendix M1 cold climate mandatory testing is an improvement over CSA C656.

Indeed, the Appendix M1 test procedure is more stringent than U.S. DOE’s
Appendix M (CSA C656) and was negotiated in 2015 with a diverse group of
stakeholders, including manufacturers, energy efficiency advocates, government
official, and utilities. Appendix M1 metrics (EER2, SEER2, HSPF2) are the result of
new testing and calculation procedures. These changes improve accuracy of the field
conditions where the units operate. To briefly summarize changes:

1. Minimum fan static pressure rise across the indoor air handler is increased to
better reflect typical installations

Product Class - -
Minimum static pressure (in. WC)

Conventional Ducted AC/HP 0.10/0.15/0.20 0.50
o SRR i
Ceiling-Mountand Wall-Mount 0.10/0.15/ 0.20 0.30
Low Static Blower Coil* 0.10/0.15/0.20 0.10
Mid Static Blower Coil? 0.10/0.15/0.20 0.30
Mobile Home 0.10/0.15/ 0.20 0.30
Small Duct, High Velocity 1.10/1.15/1.20 TT5

2. Fan power input and fan heat capacity adjustment for coil-only air conditioners
with no indoor blower fans

a. Current standard (Appendix M)
i. Fan power: 365 W/1000 scfm*
ii. Fan heat capacity adjustment: 1250 Btu/h/1000 scfm

b. Revised Non-mobile home coil-only systems
i. Fan power: 441 W/1000 scfm
ii. Fan heat capacity adjustment: 1505 Btu/h/1000 scfm

c. Revised space-constrained and mobile home coil-only systems
i. Fan power: 406 W/1000 scfm
ii. Fan heat capacity adjustment: 1385 Btu/h/1000 scfm
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3. Heating load calculation changed to improve accuracy of ratings in cold
climates
a. Zero load temperature changed from a constant 65°F to a lower
temperate that varies with climate region (55°F - 58°F)
b. Fractional bin hours changed to reflect the new zero load temperatures
c. Different heating load line equation slope factor for variable speed
products (1.07 in Region V) than for single/two-stage products (1.15 in
Region V).
4. Heating mode test
a. Optional H42 low temperature test for heat pumps (5°F Dry Bulb, Max
3°F Wet Bulb, <=53% RH)
b. Manufacturers must indicate if the H42 test is used
5. Variable speed factor for SEER2
a. Applies to SEER2 calculation when calculating the building cooling load
(BL)
i. V represents a factor of 0.93 for variable speed heat pumps
ii. 1.0 for single/two speed heat pumps
6. Off-mode power test
a. Off-mode power test does not affect SEER2/HSPF2 and is regulated
separately
b. Revised test only impacts units with self-regulating crankcase heaters
or heater system, where crankcase heater power is affected by the
ambient temperature

The Joint Commenters note that very few laboratories, either Nationally
Recognized Testing Laboratories (NRTLs) or manufacturers’ private facilities, have
the capability to hold the conditions necessary to perform the optional Hs2 low
temperature test for heat pumps (5°F Dry Bulb, Max 3°F Wet Bulb, <=53% RH). The
Joint Commenters are only aware of three test cells that are capable of holding 5°F
Dry Bulb and at least one of these facilities can only achieve a minimum 4°F Wet Bulb,
which is not sufficient to run the testing proposed to be mandatory by NRCan in the
Technical Bulletin.

One would not expect to see significant difference between testing and
calculation as Tables 12 and 13 of Appendix M1 require H42 testing to be conducted
at the same compressor speed and heating air volume rate as H12 and H32 for single-
speed, two-stage heat pumps. Appendix M1 requires that all heat pumps for which the
5°F full-speed test is not conducted, the extrapolation approach using test results for
17°F and 47°F temperatures (or the standardized slope factors for variable-speed
heat pumps which do not use the same speed for these tests) would be used to
represent performance for all ambient temperatures below 17°F. The 5°F test is
optional because the limited data has shown there is only a small improvement in
accuracy in exchange for a significant test burden increase.

For variable-speed systems, DOE’s Appendix M1 test procedure specifies the

same compressor speed for all “full load” heating tests, as given in Table 14 of DOE
Appendix M1. Notably, the “Compressor Speed” for H12, H22, H32, and H42 are all
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“Heating Full.” All but the H42 test specify footnote 4. For some variable speed heat
pumps, the H4: test will have the exact same speed as all the other “full load” tests.
In those cases, as demonstrated above, the performance will be linear and there will
be no advantage to performing the H42 test. There will be some cases, especially for
cold climate heat pumps, where the unit will be able to increase the compressor speed,
in which case there will be a benefit for Canadian consumers.

HSPF2 for Region V in Energy Efficiency Report has potential to improve
representativeness.

NRCan’s proposal to mandate the reporting of HSPF2 for Region V in the
energy efficiency report submitted to NRCan is by far the biggest opportunity for
improvement in the availability of the most representative HP performance data for
Canadian consumers. An actual HSPF2 for Region V rating, rather than a Region V
rating generated by a simple multiplier to the Region |V rating, affords the opportunity
to manufacturers who have products performing better at 5°F to run the H42 test and
show their better rating, without adding a burden to the products to which it will give
no benefit.

Disharmonizing with Appendix M1 is not cost justified.

We have some concerns with NRCan proposals presented in the Technical
Bulletin that deviate from DOE’s Appendix M1. Disharmonizing from Appendix M1 will
increase the cost of compliance with the regulation, costs which, will ultimately be
passed on the Canadian consumer. The Joint Commenters collected data from
manufacturers to capture the costs of NRCan’s regulatory proposal more accurately,
specifically, costs associated with certifying equipment if the H42 heating mode test
condition is made mandatory for the calculation of HSPF2.

The Joint Commenters are aware that NRCan requires HVACR and heat pump
manufacturers to disclose certified energy efficiency information, as specified in
Canada’s Energy Efficiency Act (Act) and Section 5 of the Energy Efficiency
Regulations (the Regulations). Manufacturers that comply with this requirement incur
costs that must be reflected in NRCan’s cost-benefit analysis (CBA), especially with
the proposal to make H42 mandatory. Based on a review of certification data by the
Joint Commenters, nearly 16,000 models of air conditioning and heat pump
equipment! must be certified as a condition of entering into commerce in Canada. At
current certification rates, this equates to $112.7M USD in costs to manufacturers that
is mandated by the Regulations. These costs are already over and above the cost of
compliance with DOE regulations. The 5°F heating mode test condition imposes
additional burdens to a significant portion of these models.

! Using NRCan’s definition that central air conditioners and heat pumps are air-source air conditioners and heat
pumps, with rated capacity of less than 19 kW (65,000 Btu/h). These include single package, split system
(single-split, multi-head mini-split, multi-split including variable refrigerant flow (VRF), multi-circuit systems),
ducted, ductless, space-constrained, and small-duct, high-velocity air conditioners and heat pumps.
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The Joint Commenters understand that the cost to upgrade a laboratory to test
to the new condition will require significant investment and imposes new testing costs
to manufacturers. Based on conversations with Nationally Recognized Testing
Laboratories (NRTLs), testing heat pumps to NRCan’s new test condition will likely
add an additional shift to testing. The Joint Commenters surveyed impacted
manufacturers and found that these new tests will take upwards of 50,000 additional
testing hours for the thousands of heat pump models for sale in Canada at a cost of
over $8.7M USD. Manufacturers must also add development time and resources to
heat pumps subject to this new condition, which is estimated to impose an additional
$3.4M USD in cost. Any products that have already been tested for compliance to
DOE Appendix M1 standards will need to be retested entirely if the 5°F test point is
made mandatory. Simply testing the designated tested combination (DTC) or basic
model group (BMG) to H42 would not produce the test report required for compliance.

Currently, laboratories do not have the capacity to test equipment to the
proposed test condition. The Joint Commenters estimate that the cost to upgrade one
laboratory could reach $75,000 USD and needs to be repeated across each laboratory
intending on testing to 5°F heating mode test condition. The total cost to upgrade the
labs necessary to test equipment to this new condition in a timely manner is between
$7.5to $13.1M USD.

In sum, NRCan'’s proposal to make H42 mandatory is likely to incur $12.1M
USD (plus lab upgrades) in additional costs over the $112.7M USD spent on certifying
air conditioners and heat pumps for sale in Canada. NRCan’s CBA must accurately
reflect the additional costs imposed by current NRCan certification requirements and
the proposal to disharmonize test standards.

Flaws exist in NRCan’s analysis to develop the proposed MEP for heating.

The Joint Commenters continue to be concerned with NRCan’s use of the
Northeast Energy Efficiency Partnerships (NEEP) Cold Climate Air-Source Heat
Pump Specification (Version 3.0)? test data in its analysis. Not only is the NEEP data
entirely comprised of variable speed products — not representative of the market — it
is also derived exclusively through calculation.

NEEP’s performance requirements are for COP at 5°F = 1.75 (at maximum
capacity operation) [emphasis added]. The spec requires manufacturers to input
laboratory testing data or engineering data for the conditions shown below in Figure
1. “Minimum” and “Maximum” refer to the steady-state heating capacities and input
power at each condition that the rated outdoor equipment model can deliver
continuously (without cycling), during normal operation using the equipment’s built-in
controls (e.g., not using fixed speed test modes).

2 NEEP Cold Climate Air-Source Heat Pump Specification (Version 3.0),
https://neep.org/sites/default/files/media-files/cold climate_ air-source _heat pump_specification-
version_3.0_final.pdf, (Accessed on June 3, 2021.)
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Heating Performance

Capacity Level

Outdoor Indoor Minimum Rated Maximum
Dry Bulb Dry Bulb
(°F) (°F)
47°F 70°F Btu/h

kw

cop
17°F 70°F Btu/h

kw

CcopP
5°F 70°F Btu/h

kw

cop

Figure 1. NEEP Heating Performance Submission Requirements’

In the March 5, 2021 “Discussion with HRAI and AHRI Central Air Conditions
and Heat Pumps” presentation, NRCan described the process it used to develop
proposed MEPs. NRCan analyzed 7,500 of the 25,377 Heat Pumps in the NEEP
Database.* In the presentation, NRCan noted that the heating capacity at maximum
and minimum compressor speed were among the data collection points; however, it
was not disclosed if NRCan used maximum compressor speed at 5°F, minimum
compressor speed at 5°F, or both in its analysis. As Figure 1, above, shows, there is
no rated capacity at 5°F available in the NEEP database. NRCan confirmed at the
May 18 Technical Bulleting webinar it has not conducted a single test at 5°F to validate
its analysis. NRCan must correct flaws in its analysis and conduct testing to validate
to support the significant cost associated with disharmonizing from U.S. regulations.

The Joint Commenters urge NRCan to include a proposal to harmonize large air
conditioners and heat pumps with DOE January 1, 2023 standards in
Amendment 17.

On January 1, 2023, more stringent energy efficiency standards will go into
effect for large air conditioners (commercial or industrial unitary air conditioner with a
cooling capacity of at least 19 kW (65,000 Btu/h) but less than 223 kW (760,000
Btu/h)) and large heat pumps (commercial or industrial unitary heat pump that is
intended for air-conditioning and space-heating applications and that has a cooling
capacity of at least 19 kW (65,000 Btu/h) but less than 223 kW (760,000 Btu/h)). For
these large air conditioners and heat pumps, the lifetime energy savings is 14.8 quads

3 Ibid.
4NEEP’s Cold Climate Air Source Heat Pump List, https://ashp.neep.org/#!/product_list/. (Accessed June 3,
2021)
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(2018-2048), a 24 percent savings relative to the energy use of these products in the
no-new-standards case.® Using DOE’s methodology to calculate the energy savings
from the new minimum efficiency standards, we estimate that Canada harmonizing
the new efficiency standards for residential central AC and HP could save 1.65
petajoules per year, a savings of 2.88-percent over the no-new-standards case. The
Joint Commenters encourage the urgent publication of Amendment 17 to include
minimum energy performance levels and test procedures harmonized with the U.S.
DOE for large air conditioners and heat pumps.

Summary

In summary, the Joint Commenters request NRCan revise the proposal to
require testing at 5°F (-15°C) to calculate HSPF2 for Region V. Instead, the Joint
Commenters strongly suggest that the 5°F (-15°C) test point remain optional, and the
efficiency report should permit the COP at 5°F (-15°C) and the rated capacity at 5°F
(-15°C) to be reported based on calculation. This is a reasonable request, given that
the more accurate heating rating in Appendix M1, the significant cost to make Ha2
mandatory, and flaws in the use of NEEP data in NRCan’s analysis. For heat pumps
where performance at low temperatures is improved by the increased compressor
speed, such as cold climate heat pumps, manufacturers will be incented to perform
the optional 5°F (H42) to show improved HSPF2. This will help Canada realize a
decrease in energy use and ensure customers have a wide selection of product.
Without harmonization, equipment manufactures may not have the capacity to design
higher efficiency equipment for the Canadian market—hindering consumer choice and
eliminating the energy savings that could have been realized otherwise. Lastly,
NRCan should include in Amendment 17 a proposal to harmonize minimum energy
performance levels and test procedures with the U.S. DOE for large air conditioners
and heat pumps.

Please feel free to contact us with any questions or concerns.

Sincerely,
Stephen Chartrand Laura Petrillo-Groh
a//// /%'/z /////"//?//////

7 C%@-@A
Stephen Chartrand Laura Petrillo-Groh
Government Relations Specialist, Senior Regulatory Advisor,
Federal Regulations Cooling Technology
HRAI AHRI

5 DOE's direct final rule (DFR) pertaining to energy conservation standards for Air Conditioners and Heat
Pumps 82 FR 1786 (January 6, 2017) was a result of formal negotiations at the DOE that concluded in 2015.
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Cc: M. Carpizo, AHRI
H. Walter-Terrinoni, AHRI
M. Luymes, HRAI
S. McLeod, HRAI
K. Curran, NRCan
M. Suami, NRCan
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