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Ener gy Conservation Program for Consumer Products: Test Procedure
for Residential Central Air Conditioners and Heat Punps

AGENCY: O fice of Energy Efficiency and Renewabl e Energy, Departnent of
Ener gy.

ACTI ON: Notice of proposed rul emaki ng and public neeting.

SUMVARY: The Departnent of Energy (DCE or the Departnent) is proposing
to anend its test procedure for residential central air conditioners
and heat punps. The proposal inplenents test procedure changes for
smal | -duct, high-velocity systens, nultiple-split systens, two-capacity
units, and updates references to the current Anerican Society of
Heating, Refrigerating, and Air-Conditioning Engi neers (ASHRAE)
standards. The proposal also clarifies issues associated with sanpling
and rating both tested and untested systens. The Departnent will hold a
public neeting to discuss and receive comments on the proposal

DATES: The Departnent will hold a public neeting on Wednesday, August
23, 2006, from9 a.m to 4 p.m, in Washington, DC. The Departnent nust
receive requests to speak at the public neeting before 4 p.m,
Wednesday, August 9, 2006. The Departnent nust receive a signed
original and an el ectronic copy of statenents to be given at the public
neeting before 4 p.m, Wdnesday, August 16, 2006.

The Departnent will accept conments, data, and information
regardi ng the notice of proposed rul emaki ng (NOPR) before and after the
public neeting, but no later than Septenber 18, 2006. See section 1V,
"“Public Participation,'' of this NOPR for details.

ADDRESSES: You may submit comments, identified by docket nunber EE-RM
TP-02- 002 and/ or RI'N nunber 1904- AB55, by any of the follow ng nethods:
1. Federal eRulemaking Portal: http://ww.reqgul ations.gov. Follow

the instructions for submtting comrents.

2. E-mail: cactestprocedure2006@e. doe. gov. Include docket nunber
EE- RM TP- 02- 002 and/or RI N nunber 1904-AB55 in the subject line of the
nessage.

3. Mail: Ms. Brenda Edwards-Jones, U.S. Departnent of Energy,
Bui | di ng Technol ogi es Program Mail-stop EE-2J, NOPR for Test Procedure
for Residential Central Air Conditioners and Heat Punps, docket nunber
EE- RM TP- 02- 002 and/ or RI N number 1904- AB55, 1000 | ndependence Avenue,
SW, Washi ngton, DC 20585-0121. Pl ease submt one signed original paper
copy.

4. Hand Delivery/ Courier: M. Brenda Edwards-Jones, U.S. Depart nent
of Energy, Building Technol ogi es Program Room 1J-018, 1000
| ndependence Avenue, SW, Washi ngton, DC 20585-0121. Tel ephone: (202)
586-2945. Pl ease submit one signed original paper copy.

Instructions: Al subm ssions received nust include the agency nane
and docket number or Regul atory Information Nunber (RIN) for this
rul emaki ng. For detailed instructions on subnmitting comments and
additional information on the rul emaki ng process, see section IV of
this docunent (Public Participation).
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Docket: For access to the docket to read background docunents or
comments received, visit the U S. Departnent of Energy, Forrestal
Bui | di ng, Room 1J-018 (Resource Room of the Buil ding Technol ogi es
Progranm), 1000 I ndependence Avenue, SW, Washi ngton, DC, 20585-0121,
Tel ephone Nunber: (202) 586-2945, between 9 a.m and 4 p.m, Mnday
t hrough Friday, except Federal holidays. Please call M. Brenda
Edwar ds- Jones at the above tel ephone nunber for additional information
regarding visiting the Resource Room Please note: The Departnent's
Freedom of Informati on Readi ng Room (fornmerly Room 1E-190 at the
Forrestal Building) is no |onger housing rul enmaking materi al s.

FOR FURTHER | NFORMATI ON CONTACT: M chael Raynond, Project Manager, Test
Procedures for Residential Central Air Conditioners and Heat Punps,
Docket No. EE-RM TP-02-002, U.S. Departnent of Energy, Ofice of Energy
Ef fi ci ency and Renewabl e Energy, Buil ding Technol ogi es Program EE-2J,
1000 I ndependence Avenue, SW, Washington, DC 20585-0121, Tel ephone
Number: (202) 586-9611, e-nmil: M chael.raynond@e. doe. gov;

Francine Pinto, Esq., U S. Department of Energy, Ofice of the
General Counsel, GC-72, 1000 | ndependence Avenue, SW, Wshington, DC
20585- 0121, (202) 586-9507, e-nmil: Francine.Pinto@gq.doe.gov.

SUPPLEMENTARY | NFORVMATI ON:
. Summary of the Proposed Rule
A. Overview
B. Authority
C. Background
D. Summary of the Test Procedure Revisions
1. Discussion
A. Proposed substantive changes to the test procedure in
Appendi x M
B. Proposed substantive changes to other parts of the CFR that
affect the testing and rating of residential central air
conditioners and heat punps
C. Proposed non-substantive changes to other parts of the CFR
D. Effect of test procedure revisions on conpliance with
st andar ds
[11. Procedural Requirenents
Revi ew Under Executive Order 12866
Revi ew Under the Regulatory Flexibility Act
Revi ew Under the Paperwork Reduction Act
Revi ew Under the National Environnental Policy Act
Revi ew Under Executive Order 13132
Revi ew Under Executive Order 12988
Revi ew Under the Unfunded Mandates Reform Act of 1995
H. Review Under the Treasury and General Governnent
Appropriations Act of 1999
. Review Under Executive Order 12630
J. Review Under the Treasury and General Governnent
Appropriations Act of 2001
K. Review Under Executive Order 13211
L. Review Under Section 32 of the Federal Energy Adm nistration
(FEA) Act of 1974
V. Public Participation

M@MMmMoO®m>
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Attendance at Public Meeting

Procedure for Submtting Requests to Speak
Conduct of Public Meeting

Subm ssi on of Comments

. I ssues on Which DCE Seeks Conment

V. Approval of the Ofice of the Secretary

moQowx

. Summary of the Proposed Rule
A. Overview

DCE conpleted a multi-year rul emaki ng process to update the DOE
test procedure for residential central air conditioners and heat punps
on Cctober 11, 2005, when it published an anended test procedure in the
Federal Register. (70 FR 59122) (Hereafter referred to as the Cctober
2005 final rule.) Today's notice initiates a new rul emaki ng that
addresses several test procedure issues that were identified too |ate
in the prior rulenmaking to all ow stakehol ders an opportunity to comment
on them The COctober 2005 final rule was concerned al nost exclusively
W th Appendix Mto Subpart B (the test nethod proper), which was
conpl etely replaced. Today's revision has significant updates to
Subpart B itself, in 10 CFR section 430.24 (units to be tested). These
revi sions concern topics such as the alternative rating nethod used to
provide efficiency ratings for untested split system conbi nati ons, data
subni ssion requi renents, and sanpling requirenments. There are al so
revisions to the test procedure proper in

[[ Page 41321]]

Appendi x M These revisions have no conmon thene. Most are concerned
with inproving the accuracy of the test procedure, and with extending
coverage to new central air conditioner features.

B. Authority

Part B of Title Ill of the Energy Policy and Conservation Act (EPCA
or the Act) establishes the Energy Conservation Program for Consuner
Products Ot her Than Autonobiles (Program). (42 U S. C. 6291 et seq.) The
products currently subject to this Program (" "covered products'')

i nclude residential central air conditioners and heat punps, the
subj ect of today's notice.

Under the Act, the Program consists of three parts: testing,
| abel i ng, and the Federal energy conservation standards. The Federa
Trade Conmi ssion (FTC) is responsible for |abeling, and DOE inpl enents
the remai nder of the program The Departnent, in consultation with the
National Institute of Standards and Technology (NI ST), is authorized to
establish or anend test procedures as appropriate for each of the
covered products. (42 U S.C. 6293) The purpose of the test procedures
Is to measure energy efficiency, energy use, or estimted annual
operating cost of a covered product during a representative, average
use cycle or period of use. The test procedure nmust not be unduly
burdensone to conduct. (42 U . S.C. 6293(b)(3)) The central air
condi tioner and heat punp test procedures appear in title 10 of the
Code of Federal Regul ations (CFR), part 430, subpart B, Appendix M
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If a test procedure is anmended, DOE is required to determne to
what extent, if any, the new test procedure anendnents would alter the
nmeasured energy efficiency of any covered product as determ ned under
the existing test procedure. (42 U.S.C. 6293(e)(1)) If DCE determ nes
that an anmended test procedure would alter the neasured energy
efficiency of a covered product, DCE is required to anend the
appl i cabl e energy conservation standard with respect to such test
procedure. In determ ning any such anmended energy conservation
standard, DOE is required to neasure the energy efficiency or energy
use of a representative sanple of covered products that mininally
conply with the existing standard. The average efficiency or energy use
of these representative sanples, tested using the anended test
procedure, constitutes the anended standard. (42 U.S.C. 6293(e)(2))

Begi nni ng 180 days after a test procedure for a covered product is
prescri bed, no manufacturer, distributor, retailer, or private | abeler
may nmake representations with respect to the energy use, efficiency, or
cost of energy consuned by such products, except as reflected in tests
conducted according to the DOE procedure.

C. Background

The |l atest revision of the DCE test procedure for central air
conditioners and heat punps--which covers units having rated cooling
capacities of less than 65,000 Btu/h--was published as a final rule on
Oct ober 11, 2005 (70 FR 59122), effective April 10, 2006.

After the January 22, 2001, publication of the proposed rule for
t he above rul enaki ng, stakehol ders urged additional test procedure
revi sions. On Decenber 13, 2002, DCE received stakehol der views on
these revisions during a public workshop. (Hereafter referred to as the
Decenber 2002 workshop.) Witten comrents were received fromthe
Anmeri can Council for an Energy-Efficient Econony (ACEEE), Unico, Inc.,
Carrier Corporation, Lennox International, York International, and the
Air-Conditioning and Refrigeration Institute (AR). In addition, five
requests for test procedure waiver have been received from
manuf acturers of nulti-split central air conditioners. These waivers
are necessary because the current test procedure is inadequate for
testing these products.

This test procedure revision addresses changes requested by
st akehol ders, either directly or through test procedure waiver
requests. A full |ist of the changes appears in the next section. The
primary reasons for these changes are: (1) To inplenment test procedure
revi sions that are needed because of new energy efficiency standards
for small-duct, high-velocity (SDHV) systens; (2) to better address
multi-split units test procedure waivers; and (3) to address sanpling
and rating issues that have been raised since the new m ni mrum ener gy
efficiency standards becane effective on January 23, 2006.

D. Sunmary of the Test Procedure Revisions

Today's proposed rul e includes twelve substantive changes to the
test procedure in Appendix M It includes eight substantive changes and
four non-substantive changes to other parts of the CFR that concern
rating of central air conditioners and heat punps. The proposed test

http://a257.g.akamaitech.net/7/257/2422/01jan20061800/edocket.access.gpo.gov/2006/06-6320.htm (5 of 61) [27/07/2006 10:45:21 a.m.]



FR Doc 06-6320

procedure changes are:

Proposed substantive changes to Appendi x M

1. I nposing higher m nimum external -static-pressure requirenments
and addi ng test-setup nodifications for testing small-duct, high-
velocity systens. (Sections 2.2, 2.4.1, 2.5.4.2, and 3.1.4.1.2)

2. Reinstating the option of conducting a cyclic test at high
capacity when testing a two-capacity unit. (Sections 3.2.3, 3.4, 3.5,
3.5.3, 3.6.3, 3.8, 3.8.1, 4.1.3.3, and 4.2.3.3)

3. Shortening the maxi num duration of a Frost Accunul ation Test on
a two-capacity heat punp when it is operating at |ow capacity. (Section
3.9)

4. Using default equations to approximate the performance of a two-
capacity heat punp operating at |ow capacity, instead of conducting a
Frost Accunul ation Test. (Section 3.6.3)

5. For nodulating nulti-split systens: Allow ng indoor units to
cycle off, allow ng the manufacturer to specify the conpressor speed
used during certain tests, and introducing a new al gorithmfor
estimating power consunption. (Sections 2.1, 2.2.3, 2.4.1, 3.2.4,
3.6.4, 4.1.4.2, and 4.2.4.2)

6. Extending the duct-loss correction to the indoor capacities used
for calcul ating seasonal energy efficiency ratio (SEER) and heating
seasonal performance factor (HSPF). (Sections 3.3, 3.4, 3.5, 3.7,
3.9.1, and 3.11)

7. Defining “repeatable'' for cyclic tests. (Section 3.5)

8. Articulating a definition of ~“standard air.'' (Definition 1.37)

9. Changi ng one of the cooling-node outdoor test conditions for
units having a two-capacity conpressor. (Sections 3.2.3 and 4.1.3)

10. Renaming Cooling and Heating Certified Air Volune Rates'' to
"“Full-load Air Volunme Rates.'' (Definition 1.34)

11. Modifying the criterion for using an air volunme rate that is
| ess than the manufacturer's specified value. (Sections 3.1.4.1.1 and
3.1.4.4.3)

12. Revising references to ASHRAE Standards (e.g., Standards 23, 37
and 116) that have been reaffirned (i.e., reviewed and approved by
ASHRAE with no substantive changes) or revised too recently to have
been included in the anended test procedure published on Cctober 11,
2005.

Proposed substantive changes to other parts of the CFR that affect
the testing and rating of residential central air conditioners and heat
punps:

1. New dat a- subni ssi on-requi renents when verifying an alternative
rating nmethod. 10 CFR 430.24(m (6).

2. Cuidance on the inclusion of pre-production units in the sanple
popul ati on used to deternine and validate the published ratings. 10 CFR
430. 24.

3. Carification of the sanple population used to validate the
rat ed

[[ Page 41322]]

SEER and the rated HSPF. 10 CFR 430.24(m
4. Carification of the definition of a ~ highest sales vol une
conmbination.'' 10 CFR 430.24(m (2).
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5. Upper Iimt on the difference between cal cul ated and tested SEER
and HSPF val ues. 10 CFR 430.24(m, 10 CFR 430. 2.

6. Carification of the published ratings for untested split-system
conmbi nations. 10 CFR 430. 24.

7. Adding requirenment that ratings for an air conditioner or heat
punp that is rated with a furnace include the nodel nunber of that
furnace as part of the overall equi pnent nodel nunber. 10 CFR
430. 62(a) (4).

8. For products such as nulti-splits which have nultiple indoor
units, instituting a "tested conmbination'' as an alternative to
testing the conmbination with ~“the |argest volune of retail sales.’'' 10
CFR 430.24(m(2), 10 CFR 430. 2.

Proposed non-substantive changes to related portions of the CFR

1. darification of a private labeler's (i.e., a third party)
responsibility for ensuring that reported ratings are based on an
approved alternative nethod for rating untested conbinations or on
| aboratory test data. 10 CFR 430.24(m (5).

2. Revisions to the definition of " “coil famly.'" 10 CFR 430. 2.

3. New definition for ““private |labeler'' within Sec. 430.2.

4. Definitions of terms: "~ “indoor unit,'' "~ “outdoor unit,'' " ARM
simul ation adjustnment factor,'' and " "tested conmbination.'' 10 CFR
430. 2.

An expanded di scussi on of each proposed substantive change is
provided in the next section. The conplete test procedure is not
printed as part of today's proposed rule. Instead, only the specific
sections of the test procedure and related parts of the CFR where
changes are proposed are printed. These specific, proposed changes are
set forth at the end of this notice.

1. Discussion
A. Proposed Substantive Changes to the Test Procedure in Appendix M

1. I nposing higher m nimum external -static-pressure requirenments
and addi ng test-setup nodifications for testing small-duct, high-
vel ocity systens. Based on consideration of comments received at the
Decenber 2002 wor kshop, DCE today proposes m ni num external -static-
pressure |l evels for SDHV systens that are higher, by 1.0 inch of water,
than the mninmunms that apply for all other units. For exanple, for
equi pnment having rated cooling capacities from 29,000 to 42,500 Btu/h,
the m ni num external static pressures are 0.15 inches of water for
conventional blower-coil systens and 1.15 inches of water for SDHV
syst ens.

Changes to the test procedure that conplenent the proposed testing
of SDHV systens at the higher external static pressures are al so
proposed today. Changes are proposed that pertain to both the equi pnent
setup and the test setup. For exanple, because the external-static-
pressure taps for the |aboratory test setup are | ocated downstream of
the indoor unit, all bal ance danpers or restrictor devices on, or
inside, the unit nust be set fully open or on the |lowest restriction
setting. To avoid potential abuses of using static regain to neet the
| ab- measur ed, higher external-static requirenents and to otherw se
avoid attenpts to qualify a conventional unit as a SDHV unit, limts
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are proposed to the size of the duct connected to the outlet of the

i ndoor unit. For cases where a closed-loop, air-enthal py test apparatus
is used on the indoor side, DOE proposes to limt the airflow

resi stance on the inlet side of the indoor blower-coil to a maxi mum
value of 0.1 inch of water. The bal ance of the airflow resistance shal
be i nmposed on the supply side of the indoor blower. Such loading is
consistent with a field application of a SDHV systemand its smaller
supply ducts and roomdiffusers. Finally, the test setup shall include
an adjustable air danper that is positioned i mediately upstream of the
ai rfl ow nmeasuring apparatus. This danper can minimze air |eakage in
the airflow neasuring apparatus at points upstream of the flow nozzle
by reducing the pressure difference between the duct and the
surrounding anbient. A maximumdifferential of 0.5 inches of water is
proposed. |f practicable, the outlet air danper box used for cyclic
tests can double as this adjustable air danper.

Regar di ng the above-proposed new requirenments for equi pnment and
test setup, only one was discussed at the Decenber 13, 2002 wor kshop
This requirement concerns the distribution of the external resistance
bet ween the supply and return sides when using a cl osed-|oop test
setup. No attendee opposed this addition, and no opposing views were
voiced in the witten cormments that foll owed. The other proposed
additions were raised in witten conments from Unico, Inc. (Unico), a
SDHV manuf acturer. (Unico, No. 7) \1\

\1\ A notation in the form "Unico, No. 7 at 4'' identifies a
witten conment DOE received in this rul emaking. This notation
refers to a cooment (1) by Unico, (2) in docunent nunber 7 in the
docket in this matter, and (3) appearing at page 4 of docunent
nunber 7. No page nunber may be cited if it is not needed because of
the brevity of the coment, or, as here, the coment is in the form
of a series of e-muils.

A definition for SDHV systens was devel oped by industry nenbers
during the previous test procedure rul emaki ng, and was adopted as
Definition 1.35 (10 CFR 430.2) in the Cctober 2005 final rule. The
conbination of this definition, the higher, |ab-verified m ninum
external -static-pressure requirenents, and limts on supply-duct sizes
provi des a saf eguard agai nst conventi onal systens being classified
i nproperly as SDHV systens.

Today's proposed rul e does not include changes to the definition of
" SDHV system'' The requirenent renmains that all SDHV systens nust be
capabl e of operating at an external static pressure of 1.2 inches of
water, or higher, at their Full-Load Air Volune Rate. During the brief
di scussion of this issue at the Decenber 2002 wor kshop, there was
support for making the definition congruent with the newly proposed
testing requirenments (Public Hearing Tr., pages 20, 69). However, DCE
believes that the difference between the definition (fixed-m ni mum
external static pressure of 1.2 inches of water) and the test procedure
requi renment (variabl e-m ni numexternal static pressure of 1.1-1.2
i nches of water, depending on capacity) is acceptable. Any unit neeting
the definition can be tested under the test procedure. The test
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procedure's variabl e-m ni nrum external -static-pressure requirenents
reflect simlar variable static-pressure requirenents for conventi onal
systens. The only effects of changing the definition to incorporate a
vari abl e-m ni mum external -static-pressure requirenment would be to make
the definition nore conplicated and sonewhat |ess stringent. DCE has
determined that it would not inprove the current definition of ~ SDHV
systenml' if DCE nade it congruent with the newy proposed |ab testing
requirenents.

The DOE's O fice of Hearings and Appeals (OHA) issued a decision
and order on May 24, 2004, that requires SDHV systens nmanufactured on
or after January 23, 2006, to achieve SEER and Heati ng Seasonal
Perf ormance Factor (HSPF) ratings that are not |less than 11.0 and 6. 8,
respectively. While the changes proposed today woul d change the neasure
of energy efficiency for SDHV units, the anmendnents proposed were known
by OHA and taken into considerati on when OHA i ssued exceptions to the
central air conditioner

[[ Page 41323]]

standards for SDHV units.\2\ DOE expects that the test procedure
anendnents, as proposed, will not cause any SDHV product to becone
nonconpliant with the energy efficiency standards for SDHV units set by
OHA. DCE requests conments on the proposed changes, whether they wll
change the neasure of energy use and whether they will cause any SDHV
nodel to be non-conpliant with DOE' s energy efficiency standards. In
particul ar, DCE requests stakeholders to submt lab test results that
show t he i npact of these changes on the neasure of efficiency and on
conpliance with the standard.

\ 2\ SpacePak/ Uni co, 29 DCE ] 81,002 (2004).

The specific changes proposed within the DOE test procedure that
pertain to the above di scussion on SDHV systens appear in sections 2.2,
2.4.1, 2.5.4.2, and 3.1.4.1.2 of the central air conditioner and heat
punmp test procedure.\ 3\

\3\ For the aid of the reader, the January 1, 2006, CFR includes
both the central air conditioner test procedure as it existed prior
to the October 2005 final rule (Appendix Mto Subpart B of 10 CFR
Part 430) and the test procedure as it exists as a result of the
Cct ober 2005 final rule (Appendix M Nt. to Subpart B of 10 CFR Part
430). References to the central air conditioner and heat punp test
procedures in today's proposed rule are to the test procedure as it
exists as a result of the October 2005 final rule (Appendix M N .
to Subpart B of 10 CFR Part 430). It is referred to as either the
central air conditioner and heat punp test procedure or the Cctober
2005 test procedure.

2. Reinstating the option of conducting a cyclic test at high
capacity when testing a two-capacity unit. Beginning with the January
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17, 1980, effective date of the DCE test procedure for central air
conditioners and heat punps, the test procedure provided a rarely used
option of conducting cyclic testing at high capacity on two-capacity
units. The COctober 2005 final rule elimnated the option of testing to
obtain a cyclic-degradation coefficient for high capacity,

CD(k = 2) and instead assigned the coefficient the sane

val ue as the cyclic-degradation coefficient for | ow capacity,

CD(k =2) =CDk =1), in order to sinplify the

test procedure. The change, however, caused sonme two-capacity units
(i.e., ones that | ock out |ow capacity at certain outdoor tenperatures)
to lose a small SEER or HSPF rating boost, usually in the 0.1 range,
that woul d have been gai ned by the optional test. There are cases where
a 0.1 boost in SEER or HSPF woul d be of great value to a manufacturer.
Thus, today's proposed rule includes the option of testing to determ ne
t he hi gh-capacity CD. Assigning the value for the | ow

capacity CD as the high-capacity CD now becones

the default option instead of testing at high capacity. Reinstating the
option of testing to determ ne the high-capacity CD was

supported at the Decenber 2002 wor kshop (Public Hearing Tr., pages 67-
68) .

The specific changes proposed within the DOE test procedure that
pertain to the reinstatenent of the optional, high-capacity cyclic
tests are shown in sections 3.2.3, 3.4, 3.5, 3.5.3, 3.6.3, 3.8, 3.8.1
4.1.3.3, and 4.2.3.3 of the central air conditioner and heat punp test
procedure.

3. Shortening the maxi num duration of a Frost Accunul ation Test on
a two-capacity heat punp when it is operating at |ow capacity. A frost
accunul ation test at |ow capacity is required if the heat punp cycles
bet ween | ow and hi gh heating capacities while matching the buil di ng
| oad at tenperatures of 37[deg]F and | ower. Conpleting such a frost
accurul ation test, as presently specified, can be difficult, as
di scussed bel ow. DOE is proposing changes that seek to reduce the test
burden, while avoiding changi ng the neasure of HSPF.

During a frost accunulation test, the official test period |asts
for one conplete cycle, fromdefrost term nation to defrost
term nation--or 12 hours, whichever occurs first. Mst heat punps
conduct a conplete cycle well in advance of the 12-hour time limt, at
| east with single-speed units or two-capacity heat punps operating at
hi gh capacity. Wen running a frost accumul ation test at | ow capacity,
however, the outdoor coil builds frost nore slowly or not at all. As a
result, frost accumnulation tests on two-capacity heat punps having a
demand defrost and running at |ow capacity take nmuch | onger to
conplete, potentially requiring the full 12 hours--that is, if the test
condition tol erances can be nai ntai ned over the extended period.

The frost accumul ation test conditions are, in thenselves, a
challenge to maintain. The task is nore difficult when testing a two-
capacity heat punp at | ow capacity. The test-roomair reconditioning
system has to be sized to accommobdat e hi gh-capacity operation and so is
nore |likely m smatched and oversized. The level of difficulty also
I ncreases because of having to maintain the test-roomtol erances over a
conparatively |onger period. Mdre opportunity exists for a perturbation
in the operation of the heat punp or the test-roomreconditioning
systemto shift the test conditions beyond the all owed tol erances.
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Three related nodifications to the test procedure were di scussed at
t he Decenber 2002, workshop. The first option is to change the maxi num
test interval from 12 hours to either 3 or 6 hours. A second option is
to state in the test procedure that the controls of the heat punp nmay
be overridden during frost accunul ation tests at | ow capacity in order
to force a defrost cycle prior to 12 hours. In this case, the
manuf acturer would specify the tinme interval after which defrost would
be manually initiated. The third option is to add a default equation
that could be used instead of running the test.

The rationale for the first option cones fromdraft revisions of
I nternational Standards Organization (I1SO standards that cover the
testing and rating of residential heat punps and air conditioners, |SO
St andards 5151 and 13253. (1SO DS 5151R, Non-ducted Air Conditioners
and Heat Punps--Testing and Rating for Performance; 1SQ DS 13253R
Ducted Air Conditioners and Air-to-Air Heat Punps--Testing and Rating
for Performance) Currently, these draft revisions call for all heating-
capacity tests to last a maxi num of three hours when using the air-
ent hal py test nethod. The second option would be an extension of the
procedure that was instituted in the Cctober 2005 test procedure to
handl e heat punps that use history-dependent demand-defrost controls.
The manual ly initiated option was invoked to avoid running an excessive
nunber of cycles before repeatable defrost cycles occurred. The third
option is consistent with the existing alternative allowed when testing
vari abl e- speed heat punps. Instead of running frost accumul ation tests
at both the internediate speed and at maxi num speed, the nmanufacturer
has the option of using a specified equation to approximate the
maxi num speed heating capacity and average power at 35[deg] F outdoor
t enper at ur e.

At the Decenber 2002 wor kshop, two manufacturers, Trane and
Copel and, spoke in favor of the default equation (Public Hearing Tr.
pages 62-63). Ducane spoke in favor of a shorter maxi mumtest tinme, 6
hours instead of 12 hours (Public Hearing Tr., page 62). ACEEE
expressed a desire for maki ng no change that ultimtely di scourages
i nnovation (Public Hearing Tr., page 64). York favored letting the
manuf acturer specify the duration of the heating cycle (Public Hearing
Tr., page 65). There was also a discussion of nmaking the third option,
which is a default equation, the default procedure. It was suggested
that if a manufacturer wanted to test, it could use either the first or
second option (Public Hearing Tr., page 66).

After considering recommendations from N ST, based on its
experience, and discussions with industry nenbers famliar with running
frost accunul ation tests, DOE believes that if

[[ Page 41324]]

a heat punmp has not defrosted in six hours, it is either (1) not
building frost or (2) is conpletely frosted and probably has been so
for nore than half of the interval. In both cases, the benefits from
continuing to run the test past 6 hours are none to mnimal. For the
““not-building-frost'' case, extending the test is going to have
virtually no inpact on the average heating capacity and average power
consunption. For the " “conpletely frosted'' alternative, the tested
val ues of average performance m ght di m nish, but at such a slowrate
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as to be insignificant.

Any benefit from an extended frost accunulation test, in addition,
Is further reduced because of the conparatively smaller inpact of a
| ow capacity frost accumul ation test on HSPF. The results of the | ow
capacity frost accunul ation test affect |ow capacity perfornmance for
the 22, 27, 32, and 37[deg] F tenperature bins. For two-capacity heat
punps, operating time over this bin tenperature range is typically
split between | ow and high capacities rather than being exclusively at
| ow capacity.

DOE believes a reduction in the manufacturers' test burden is
nmerited and that any change in the nmeasure of HSPF will be negligible.
Thus, DCE today proposes that the maxi num duration of a frost
accunul ation test at |ow capacity be changed from 12 hours to 6 hours.
This test procedure change is shown in section 3.9 of the central air
condi tioner and heat punp test procedure.

4. Using default equations to approximate the performance of a two-
capacity heat punp operating at |ow capacity, instead of conducting a
Frost Accunul ation Test. This section builds on the discussion of the
previ ous section. Al though the proposed anendnent di scussed above w | |
reduce the test burden, DOE believes the test burden remains
consi derabl e, especially if HSPF is relatively insensitive to the
performance data derived fromthe test. One exanple would be a two-
capacity heat punp that | ocks out |ow capacity operation at outdoor
tenperatures |lower than 35 [deg]F. Such a | ockout feature would result
in the average capacity and power consunption fromthe | ow capacity
frost accunul ation test being used only for 37 [deg] F-bin cal cul ati ons.

DOE is anenable to allowng an alternative to conducting a | ow
capacity frost accunul ation test as long as the alternative yields
conservative estimates of average capacity and power consunption. DOE
has not been able to obtain information on typical performnce
degradation at frosting conditions. Data is needed to quantify how nuch
the heat punp's performance at | ow capacity and 35 [deg] F out door
tenperature departs fromthe average capacity and power derived from
linearly interpolating between the steady-state-heating-perfornance
data at 47 and 17 [deg] F. Lacking such data, DOE is follow ng the
reconmendati on nade at the Decenber 2002, workshop and proposes using
the sane default equations that it pernmits for variabl e-speed heat
punps in lieu of running a frost accunul ati on test at naxi num speed.
These equations estimate that the average heating-capacity and power-
consunption values will be 90 percent, and 98.5 percent, respectively,
of the interpol ated, steady-state values. These percentages, when
applied to | owcapacity operation, provide conservative estimtes of
performance and are proposed in this rul emaking.

DOE prefers to have current |aboratory data on which to base the
sel ected conservative defaults. Thus, DCE requests that the industry
share its results fromtesting two-capacity heat punps at |ow capacity
for the 47, 35, and 17 [deg]F test conditions. The change, as proposed,
is shown in section 3.6.3 of the central air conditioner and heat punp
test procedure.

5. For nodulating nulti-split systens: allow ng indoor units to
cycle off, allow ng the manufacturer to specify the conpressor speed
used during certain tests, and introducing a new al gorithmfor
estimati ng power consunption. Certain parts of the current test
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procedure are poorly suited for testing and rating nodul ating multi -
splits. In particular, three areas where shortcom ngs exist are (1) the
requi rement that all indoor coils operate during all tests, (2) the
selection of the nodul ation |evels for conducting tests on vari abl e-
speed systens (maxi mum mnimum and a specified internmedi ate speed),
and (3) the calculation algorithmfor estimating performance over the

i nternmedi ate speed/ capacity range. The first area of concern results
froma requirenent devel oped for mni-split systens and then wongly
extended to nulti-split systens. The second and third shortcom ngs stem
fromtest levels and a calculation algorithmthat are reasonabl e for
one- condenser -t 0o- one-evaporator-coil, variabl e-speed units but |ess
suited for multi-splits.

In an effort to increnentally inprove the test procedure's coverage
of multi-splits, DOE proposes: (1) Allowi ng one or nore indoor coils to
cycle off during any test, if this occurs in normal operation, (2)
all owi ng the manufacturer to specify the conpressor speed used during
the m ni num capacity and i nternedi at e-speed tests, and (3) introducing
a different algorithmfor estimting power consunption in the
I nt er medi at e- speed range. Another test procedure change is to renove
the limtation on the use of only one indoor test room Using two or
nore indoor test roonms may provide the flexibility needed to test
certain multi-splits as conplete systens. DOE recognizes that this
change, however, will not be a solution to the prevailing problem where
many nmulti-split systens cannot be |lab tested, even in the nost
versatile test facility, due to the too-large nunber of indoor coils.

The all owance for turning off one or nore indoor coils during any
lab test, if this occurs in normal operation, will nore likely be
rel evant during the intermedi ate and m ni num speed/ capacity tests.
However, one or nore indoor coils may not operate during a maxi mum
capacity test if the particular nmulti-split is configured using
mul tiple indoor coils whose cumul ative rated capacities exceed the
rated capacity of the outdoor unit. During testing, DOE proposes that
I ndoor coils that are cycled off be isolated in order to avoid any
i nduced space conditioning, so that the aggregated, neasured capacity
i ncludes no contribution froman inactive coil

At the Decenber 2002 wor kshop, and in the comments follow ng the
wor kshop, stakehol ders did not nmake any objection to testing multi-
splits in the lab in a manner nore representative of field operation
(Public Hearing Tr., page 54) Allow ng on/off control of indoor coils
in the lab is consistent with this position.

As for the two other amendnments relating to nulti-splits that are
proposed in this notice, a brief review of background information is
hel pful. Wthin the DOE test procedure, variable-speed air conditioners
and heat punps were first covered as a result of anmendnments to the
central air conditioner and heat punp test procedures published by DOE
in 1988. (53 FR 8304, March 14, 1988) These anendnents addressed the
desi gns of vari abl e-speed systens narketed at the tinme: split systens
havi ng a single indoor coil and a single outdoor coil (i.e., one-
condenser -t o-one-evaporator-coil systens). These systens could
typically nodul ate, such that m nimum speed operation corresponded to
capacities in the range of 40 to 60 percent of the maxi mum speed
capacity. Mre inportantly, for the operating region where the unit
nodul ates to produce a capacity equal to the building |oad, these
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systens operate nost efficiently at the m ninum speed with efficiency
nonot oni cal | y decreasing as the systemranped to nmaxi num speed.
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Furt her, because EER and COP are nore |linear than power consunpti on,
DCE used efficiency as the paraneter for interpolating within the DCE
test procedure.\4\

\'4\ Domanski, Piotr A., "~ Reconmended Procedure for Rating and
Testing of Variable Speed Air Source Unitary Air Conditioners and
Heat Punps,'' NBSIR 88-3781, National Institute of Standards and
Technol ogy, May 1988.

The range of nodul ation of nulti-splits is greater than for any
previ ously eval uat ed one-condenser-to-one-evaporator-coil, variabl e-
speed system Mst nmulti-splits can nodul ate their capacity to |levels
approaching 10 percent of rated capacity. Rated capacity, for sone
multi-splits, can be 5 to 10 percent |ower than their maxi num capacity,
thus adding to the actual range of nodulation. Milti-split
manuf acturers have inforned DOE and NI ST that both the m ni rum and
maxi mum oper ati ng capacities correspond to points of declining
efficiency wwth peak efficiency typically occurring in the 50-to-70
percent speed/capacity range. Thus, for a fixed set of anbient
conditions, the efficiency-versus-nodul ation curve is expected to be
hunp- shaped.

The central air conditioner and heat punp test procedure's current
algorithmcalls for fitting a second-order polynomal (i.e., quadratic
equation) to the efficiency values for the three avail able data points:
the m ni num speed bal ance point, the internedi ate-speed bal ance point,
and t he maxi mum speed bal ance point. The curve fit is used to obtain an
estimate of efficiency over the outdoor tenperature range where the
unit would nodul ate to provide a space conditioning capacity that
equal s the building | oad. Power consunption at any internedi ate speed
operating point is derived fromthe paired capacity and efficiency
values (i.e., power = building | oad/ EER) corresponding to the chosen
outdoor (bin) tenperature.

The above algorithmis well suited for one-condenser-to-one-
evaporator-coil, variabl e-speed systens because the internedi ate-speed,
efficiency-versus-nodul ati on data is nonotonic and nearly |inear. Due
to insufficient data, DOE cannot quantify the value of using the
algorithmwith multi-split units. In the worst case, nulti-split
efficiency may deviate significantly fromthe bal anced, parabolic shape
that woul d be predicted by the second-order-polynomal fit. Another
potential problemis that the efficiency at the internedi ate-speed
bal ance point will likely not be the peak efficiency point. As a
result, the predicted peak efficiency is defined by the curve fit and
not verified in the lab. The algorithmis not well suited for multi-
split units, because the predicted efficiency curve nmay overestimate
the performance of one unit while underestimating the performance of
anot her unit.
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DOE seeks data show ng how the capacity and power consunption of
multi-split units vary as a function of the nodul ation | evel and
outdoor test conditions. Lacking such data, DOE proposes to cal cul ate
steady-state efficiency (EER and COP) over the internedi ate-speed range
using piece-wise linear fits: a line connecting the m nimrum and
I nt er medi at e- capacity bal ance points and a |ine connecting the
i ntermedi at e- and maxi mum capacity bal ance points. The linear fits
shoul d yield a conservative estimte of perfornmance but are favored
because of concern that the second-order fit may provi de poor and nost -
likely inflated estinates.

Associ ated with the proposal to use a piece-wise |inear fit of
steady-state efficiency, DOE al so proposes that the nmulti-split
manuf acturer shall specify the system capacity (i.e., conpressor speed,
i ndoor coil configurations, fan speeds, etc.) used for the cooling and
heating i nternedi ate speed/ capacity tests. This change is being
proposed so that the manufacturer has an opportunity to verify the
peak-efficiency capabilities of the multi-split unit being tested.
Defining two other capacities, maxi mumand mnimum are the |ast points
specific to this multi-split discussion.

DCE proposes that nmulti-splits be tested at their maxi num capacity
(maxi mum conpressor speed), or full load, not their rated capacity. The
tested conpressor speed shall be the maxi mum for continuous duty
operation as allowed by the unit's controls. For clarity, this tested
capacity is not a ~“turbo'' node where a higher operating speed(s) is
allowed but for only a limted tine interval. This clearer definition
of the maxi mum speed/ capacity test applies to all variabl e-speed
systens, not just nulti-splits.

DCE considered an alternative approach of allow ng the manufacturer
to specify the conpressor capacity/speed used for maxi mum capacity
tests. However, in use, the variabl e-capacity system operates at
capacities/ speeds above this rated capacity. DOE's goal is to specify
tests that yield a perfornmance map that is as enconpassi ng and
representati ve as possible. Specifying the maxi num capacity tests as
proposed in this notice is consistent with this goal. The approach is
al so consistent with the full-1oad testing approach taken in conparable
| SO standards, 13253, 5151, and 15042. (1SO DI'S 15042P, Multi-split
System Air-Conditioners and Air-to-Air Heat Punps--Testing and Rating
for Perfornmance)

DCE next considered the option of allow ng an additional test at
the manufacturer's rated cooling capacity, for the sole purpose of
defining the building load line used for the SEER bin cal cul ati ons. DOE
deci ded not to introduce this option due to possible confusion from
having two SEER s. There coul d be one SEER based on a building | oad
line tied to the unit's perfornmance at the A-Test condition at maxi mum
capacity, and a second SEER based on the load |ine derived using the
rated capacity at the A-Test conditions. Manufacturers of variabl e-
capacity systens, including nulti-splits, can still show the inpact of
sizing the unit based on a rated capacity.

From a testing standpoint, conducting tests at the true m ni num
capacity, possibly 10 percent of full load, is difficult. The test room
reconditioning systemhas difficulty operating against such | ow | oads
and mai ntaining test conditions within tol erance. Thus, the multi-
split's performance at its true mninmum capacity nmay have to be
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determ ned by extrapol ation of test data collected at higher capacities
where the tests are nore easily conducted. In this case, sonme short
test would be needed to verify the true m ni mum operating capacity of
the multi-split. Alternatively, SEER and HSPF coul d be cal cul ated based
only on the operational range verified in the steady-state |ab tests.
For exanple, if a nmulti-split were tested at 30 percent of capacity
even though it was reportedly able to ranp down to 10 percent of
capacity, the SEER and HSPF cal cul ati ons woul d be conduct ed assum ng
that the unit would cycle on and off at building |oads that fell bel ow
the 30 percent capacity curve.

DCE proposes that the mnimum capacity test be conducted at a
capacity specified by the manufacturer. The operating | evel can be
either the equipnent's true mninmumor a capacity that is greater than
the true m ni mum but nonet hel ess chosen by the manufacturer as its
desi gnated m ni mum capacity. DCE prefers that nulti-split manufacturers
specify a tested mninmum capacity for which test-roomtol erances are
readi ly mai ntai nable. As with the nmaxi num capacity test, the tested
capacity shall be one that the unit could maintain indefinitely, if
needed. DOE further proposes that SEER and HSPF shall be cal cul at ed
assumng that the tested m ni num capacity corresponds to the actua
m ni num capacity. Extrapol ation
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of performance data will not be permtted for the case where the tested
m nimumis actually higher than the true m nimum DOE, however, is open
to comments on how to verify the true m ninum capacity operation such

t hat extrapol ati on of performance data coul d be incorporat ed.

At the Decenber 2002 wor kshop, Trane recomrended that a nmulti-split
manuf acturer make a recomendati on on the new test points, possibly
t hrough a wai ver petition (Public Hearing Tr., pages 55-56). Copel and,
and to a certain extent, ACEEE, expressed concern that nmulti-splits may
be difficult to test with the DOE test procedure for central air
conditioners and heat punps (Public Hearing Tr., pages 58-61). Since
t he workshop, DOE has received four waiver petitions from manufacturers
of residential multi-split systens. Al four petitions take the
approach of seeking waivers fromthe DOE test procedures due to
shortcomngs in the test procedure (e.g., no credit for a simultaneous
heati ng and cooling node), the lack of an alternative nethod for rating
unt est ed conbi nations, and the fact that nmany nulti-split conbinations
sinply cannot be |lab tested because they have too nmany indoor coils.
These limtations are anong those nmulti-split issues that will be
addressed in the future.

The changes proposed in this notice are offered to address sone of
the test procedure shortcom ngs pertaining to residential nmulti-split
units. At this tinme, DOE prefers to pursue covering nulti-splits within
the central air conditioner and heat punp test procedure rather than
pursue devel opnent of a ~"nmulti-split-only'' test procedure. DCE
wel comes comments on the proposed test procedure changes. For those
that feel nulti-split systens are so different as to nerit coverage in
a separate test procedure, DCE asks that they provide suggestions on
the possible structure of such a test procedure.

The specific changes proposed wthin the DOE test procedure that
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pertain to the above discussion on multi-split systems are shown in
sections 2.1, 2.2.3, 2.4.1, 3.2.4, 3.6.4, 4.1.4.2, and 4.2.4.2 of the
central air conditioner and heat punp test procedure.

6. Extending the duct-loss correction to the indoor capacities used
for calculating SEER and HSPF. In the recently published test procedure
final rule, a capacity correction for duct |osses was added. This
correction was added for conpatibility with existing industry practice.
Regrettably, the correction was applied too narrowy. As published, the
correction was only used when eval uati ng whet her the required 6-percent
ener gy bal ance was achi eved between the primary and secondary test
met hods for neasuring capacity. The correction is also to be used to
adj ust the indoor capacities used in cal cul ati ng SEER and HSPF. Today's
proposed rule includes this corrective action, with one exception. The
exception applies to the two indoor capacities used for calculating a
cyclic-degradation coefficient, CD. The effort involved in accounting
for the duct |osses, especially during a cyclic test, is judged as
overly burdensone, given the adjustnment's small effect. Its inmpact is
further reduced because the CD calculation only requires the ratio of
the two i ndoor capacities. Duct |osses are mnimal because the test
procedure requires that the supply ductwork be insulated to an R-19
| evel .

This topic spurred little discussion at the Decenber 2002 wor kshop.
In fact, the only related substantive di scussi on was whet her the
correction could be made within the then-pending final rul emaki ng. DOE
spoke in favor of the issue being considered in a second, separate
rul emaking, and so it is included here. The specific changes proposed
within the DOE test procedure that pertain to the above discussion are
shown in sections 3.3, 3.4, 3.5, 3.7, 3.9.1, and 3.11 in the centra
air conditioner and heat punp test procedure.

7. Defining "~“repeatable'' for cyclic tests. In the Cctober 2005
final rule, the following requirement is provided in section 3.5e
regarding the duration of a cyclic test: ~ After conpleting a m ni num
of two conpl ete conpressor OFF/ ON cycles, determne the overall cooling
delivered and total electrical energy consunption during any subsequent
data collection interval where the test tolerances given in Table 8 are
satisfied.'" (70 FR 59122) Many test |aboratories, however, let the
test continue until the results are repeatable. These | aboratories take
extra time to make sure that they have it right; they go further than
the specified " “one good interval and done'' test procedure
requirenment.

In today's proposed rule, DCE proposes to include the additiona
requi renment that repeatable results be obtained before term nating a
cyclic test. DOE plans to follow industry practice for what qualifies
as ‘repeatable.'' At the Decenber 2002 workshop, two attendees spoke
to this issue (Public Hearing Tr., pp. 42-43). After the workshop, N ST
di scussed the issue with these two attendees, Excel Confort Systens
(Excel) and Intertek Testing Services (ITS). Excel indicated that it
typically runs 5 OFF/ ON cycl es and conpares the [Gr], the tine-
integrated tenperature difference on the indoor side, fromeach " "on
cycle. The goal is to have the [&r] values vary by 0.04
[deg] F[ m ddot] hr or less. ITS | ooks at two paraneters when nmeking a
judgnment on repeatable cycles. On the capacity side, |ITS seeks
consecutive cycles in which the average indoor side air tenperature
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di fference changes by 0.3 [deg]F or less. On the input side, ITS seeks
consecutive cycles where the average system power consunption for the
conplete OFF/ ON interval changes by 5 watts or less. The ITS criterion
for capacity is slightly less stringent than the Excel Confort Systens
criterion. The input side criterion inposed by ITS offsets this slight
di fference.

DCE favors defining " "repeatable results'' in terns of both the
unit's average capacity (i.e., using the integrated tenperature
difference) and its average power consunption. As conpared to the above
two industry nmenbers and their respective in-house criteria, DCE today
proposes conparatively |ooser target |evels. They are: [Ggr] val ues
that vary by 0.05 [deg] F[mi ddot] hr or |ess; and consecutive cycles
where the average system power consunption changes by 10 watts or | ess.
See section 3.5 of the test procedure for the specific changes proposed
on inplenenting and defining repeatable results for a cyclic test.

8. Articulating a definition of "~ “standard air.'' The Cctober 2005
final rule contains a definition for "~ “standard air'' (see Sec. 1.37,
Appendix M Nt. to Subpart B of 10 CFR part 430). This definition was,
at the time, consistent with the definition contained in the public
review draft of ASHRAE Standard 37-1988R (see 10 CFR 430.22(5)3).
During the public review process, the definition in the ASHRAE St andard
was nodified to highlight that nmass density is the key defining
paranmeter, not the conbination of the dry air's tenperature and
pressure. DOCE proposes to amend its definition of " standard air'' so
that it matches the definition that appears in ASHRAE Standard 37-2005.
This change is included anong the |ist of substantive changes to
enphasi ze that consistency with the revi sed ASHRAE st andard | anguage
causes standard air volume rates to be expressed in terns of dry air,
not noist air. The proposed update is shown in the definition of
““standard air'' in section 1.37 of the central air conditioner and
heat punp test procedure.

9. Changi ng one of the cooling-node outdoor test conditions for
units having a two-capacity conpressor. To mnimze the testing burden,
t he
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cool ing-node tests for air conditioners and heat punps having a two-
capacity conpressor are conducted only at 82 [deg]F and 95 [deg] F

out door-dry-bul b tenperatures. The 82 [deg] F and 95 [deg] F test
conditions tend to bracket the key tenperature bins in which maxi num
conpressor capacity nost affects the SEER bin cal cul ati on. By
conparison, the 82 [deg]F and 95 [deg] F test conditions span a range
that tends to be higher than the key tenperature bins in which mninmm
conpressor capacity nost affects the SEER bin cal culations. As a
result, for the |l owest outdoor tenperature bins (i.e., 67 [deg]F, 72
[deg]F, and 77 [deg]F), cooling capacity and el ectrical power
consunption at |ow (stage) conpressor capacity are derived from
linearly extrapolating the 82[deg] and 95 [deg]F test results. These
extrapol at ed capacities and powers are nore susceptible to inaccuracies
and, unfortunately, can potentially reward poor performance. In the

| atter case, for exanple, increased electrical power consunption during
the Al Test at 95 [deg]F and | ow conpressor capacity could

http://a257.g.akamaitech.net/7/257/2422/01jan20061800/edocket.access.gpo.gov/2006/06-6320.htm (18 of 61) [27/07/2006 10:45:21 a.m.]



FR Doc 06-6320

potentially result in a higher SEER The hi gher power consunption for
the Al Test could cause the power consunption for the

heavily weighted 67 [deg]F, 72 [deg]F, and 77 [deg]F bins to be
underestimated to the point that they nore than offset the higher power
consunptions for 87 [deg]F and hi gher tenperature bins.

In today's proposed rule, DOE proposes to change the outdoor
conditions used for certain tests on two-capacity air conditioners and
heat punps. The first change is the elimnation of the steady-state
Al Test at 95 [deg] F outdoor tenperature. Instead, two-
capacity units will now be tested at an outdoor-dry-bulb tenperature of
67 [deg]F, and in those few cases where it applies, at an outdoor-wet-
bul b tenperature of 53.5 [deg]F. The results fromthis new steady-state
test, designated the F1 Test, shall be used in conjunction
with the results fromthe current | ow capacity test at 82 [deg] F
outdoor-dry-bulb tenperature (i.e., the Bl Test) to
determ ne the | ow capacity cooling capacity and power consunption
val ues used in SEER bin calculations. Wth this change, those outdoor
tenperature bins where | ow capacity operation dom nates will now be
nore accurately derived by interpolating, as opposed to extrapol ating.

The above change caused DOE to consider two additional changes.
Currently, the two tests used to determ ne the | ow capacity, cooling-
node cyclic-degradation coefficient, Qc\D(k=1), are
conducted at 82 [deg] F outdoor-dry-bulb tenperature. G ven the change
to 67 [deg] F outdoor-dry-bulb tenperature for one wet-coil steady-state
test, DCE al so proposes to conduct the two dry-coil tests at 67 [deg]F.
These changes nmake the test conditions for two-capacity units
consistent with the test conditions specified for variabl e-speed
systens. These two additional 67 [deg]F tests are denoted by the sane
identifiers used for the conparabl e variabl e-speed tests: The optional
dry-coil steady-state test is the Gl Test and the optiona
dry-coil cyclic test is the Il test.

The specific changes proposed within the DOE test procedure
pertaining to new outdoor test conditions for one required, and two
optional, cooling node tests for two-capacity units are shown in
sections 3.2.3 and 4.1.3 of the test procedure. These changes are
conmbined with DCE's earlier proposal to reinstate the two optional dry-
coil tests at high capacity.

10. Renaming Cooling and Heating Certified Air Volune Rates'' to
"“Full-load Air Volune Rates.'' The Cctober 2005 final rule introduced
proper nanes for the air volune rates associated with the many tests
that are described in the test procedure. The name given to the air
volunme rate that is used during nost tests was ~ Certified Air Vol une
Rate,'' prefixed with the qualifier "~ "Cooling'' or "~ "Heating.''
Typically, the word "~“certified'' is used within the industry to
identify paraneters that are subject to verification checks and, if
appropriate, penalties for failure to conply with the rules for
accurately reporting the certified paraneter. Exanples of such
certified paraneters are SEER, HSPF, and rated capacity. To avoid
confusion on whether air volunme rate is a ~“certified paraneter''--
which it is not--DOE proposes substituting the word "~ "Full-load' "' for
“"Certified'' within the proper nanme of the particular air volune rate.
DCE consi dered other substitutes, including " "Nominal,'' "~"Rated,’
"“Tested,'' and " Target.'' DOE wel comes comrents on alternative
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substitutes. In addition, DOE seeks comments on instituting this change
wWithin the definition for small-duct, high-velocity systens in section
1.35 of the central air conditioner and heat punp test procedure.

11. Modifying the criterion for using an air volune rate that is
| ess than the manufacturer's specified value. The Cctober 2005 fina
rule rigidly specified the air volune rate to use during each test. In
particular, DOE definitively stated in section 3.1.4.1.1 of the central
air conditioner and heat punp test procedure that there are only two
circunstances in which the test lab could use an air volune rate that
is less than the manufacturer's specified value. The criterion for
t hese circunstances, which applies to ducted bl ower-coil systens having
a fixed-speed, multi-speed, or variabl e-speed, variable-air-volune-rate
i ndoor fan, is reexamned in this rul enaking.

The first lab test is the A or A2 Test (except for
heati ng-only heat punps). For this test, the unit nust generate an
external static pressure that is equal to or greater than the
applicable value listed in the test procedure: 0.10, 0.15, or 0.20
i nches of water, the val ue being assigned based on the unit's
(expected) rated cooling capacity. Wen running the A or A2
Test, the test lab will either achieve the manufacturer's specified air
vol une rate and observe the correspondi ng external static pressure, or
it will achieve the specified mninmmexternal static pressure and
observe the air volunme rate. If this check indicates that the indoor
unit, as configured, cannot provide the manufacturer's specified air
vol une rate and neet the m ninum external -static requirenment, the
central air conditioner and heat punp test procedure (section
3.1.4.4.3a) says to “increnentally change the setup of the indoor fan
(e.g., fan notor pin settings, fan notor speed) until the Table 2
[mMnimumstatic] requirenent is net while maintaining the sane [target]
air volune rate.'' The central air conditioner and heat punp test
procedure continues, in the section cited above: ""If the indoor fan
setup changes cannot provide the m ninmum external static, then reduce
the air volunme rate until the correct Table 2 mnimumis equal ed.’

This | ast case covers one of two cases where the test |ab can use an
air volunme rate that is I ess than the value specified by the

manuf acturer. The second case is the nore global stipulation to set the
air volune rate to 37.5 scfmper 1000 Btu/h if the manufacturer's
specified air volune rate yields a higher ratio.

Since the publication of the final rule, DOE now understands that
this approach is too rigid and is inconsistent with industry practice.
Specifically, although the test requirenent to achieve the m ni num
external static pressure has been universally upheld, the requirenent
that this be done by first changing the notor's speed has not been
universally enployed. In particular, for cases in which the specified
m ni mum external static pressure is achieved at an air volune rate that
is slightly less than the value specified by the manufacturer, the
testing customarily proceeds using this slightly lower air volune rate
rat her than increasing the speed setting of the fan notor.

[[ Page 41328]]

The desired approach shoul d account for normal equi pnment tol erances
and variability, and should be conpatible with allow ng the
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manuf acturer to specify an air volune rate representative of the
average indoor unit, for each indoor unit nodel. The current, nore
rigid, approach causes manufacturers to specify an air volunme rate at
the I ow end of the range for a typical nodel.

Because the current al gorithm does not account for the inherent
variability in fan notors, housings, and wheels, DOE proposes to add an
overal |l tolerance when assigning the indoor-air volunme rate used for
testing. This change will result in nore representative testing,
because of the use of an average air volune rate, rather than a rate on
the low end of the range. DOE proposes to assign a tolerance of -5
percent on the air volume rate specified by the manufacturer. Thus, if
the indoor unit can attain the mninmumexternal static pressure while
operating at an indoor air volune rate that is between 0 and -5 percent
of the manufacturer-specified value, then this lab air volune rate
shall be used. The tolerance of -5 percent is reconmended because it is
representative of indoor blower variations and al so because a maxi num
tol erance of -5 percent in air volune rate typically causes a change in
total capacity that is within the uncertainty of the measurenent.

Proposed | anguage for effecting the above change is provided in the
| ast section of this notice as part of the revised section 3.1.4.1.1 of
the central air conditioner and heat punp test procedure and, for
duct ed, heating-only heat punps, section 3.1.4.4.3. DOCE requests
comments on the approach of including the tolerance within the setup
algorithm and assigning it as a one-sided tol erance. DCE al so requests
data concerning the selection of -5 percent as the tol erance.

12. Revising references to ASHRAE Standards (e.g., Standards 23,

37, 116) that have been reaffirned (i.e., reviewed and approved by
ASHRAE wi th no substantive changes) or revised too recently to have
been included in the anended test procedure published on Cctober 11,
2005. ASHRAE Standard 23, " Methods of Testing for Rating Positive

Di spl acenent Refrigerant Conpressors and Condensing Units,'' and
Standard 37 ~ " Methods of Testing for Rating Unitary Air-Conditioning
and Heat Punp Equi prnent'' conpleted the revision, public review, and
publication process in 2005. ASHRAE Standard 116, "~ Mt hods of Testing
for Rating for Seasonal Efficiency of Unitary Air Conditioners and Heat
Punps,'' conpleted the reaffirmation, public review, and publication
process in 2005. Wien an ASHRAE standard is revised, substantive
changes are made. Reaffirmations, by conparison, contain only non-
substantive changes and so do not alter the technical content of the
docunent. To DOE' s know edge, the proposal to reference these current
versions of the three ASHRAE standards will not affect the SEER and
HSPF ratings cal cul ated using the current or proposed DCE test

pr ocedure.

B. Proposed Substantive Changes to Other Parts of the CFR That Affect
the Testing and Rating of Residential Central Air Conditioners and Heat
Punps

1. New dat a-subm ssion-requi renents when verifying an alternative
rating nethod. Presently the CFR states that the nmanufacturer nust
supply test data on four different split-system conbinations. 10 CFR
430.24(m (6)(iii1) Each split-system conbinati on nust be other than the
conbi nation with the highest sales volune. Overall, test data on four
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different indoor units and two different nodels of outdoor units are
required. Two of the indoor units are to be tested with one nodel of
outdoor unit; the remaining two indoor units are to be tested wth the
second nodel of outdoor unit.

Two additional requirenments are also currently specified in Sec.
430.24(m (6)(iii1). First, the tested capacities of the two nodels of
out door units, when paired with their respective highest-sal es-vol une
i ndoor unit, shall differ by at |east a factor of two. Second, the two
i ndoor units tested with the sanme nodel of outdoor unit are required to
be fromtwo different coil famlies. Finally, in addition to data on
the four (mxed system) conbinations, performance ratings on the
outdoor units alone, or on the outdoor units when coupled to their
hi ghest - sal es-vol une i ndoor unit, are al so required.

Sone manufacturers find it difficult to, or sinply cannot, neet the
above requirenments. For exanple, an independent coil manufacturer who
sells indoor units fromonly one coil famly for a given capacity
range, will not be able to neet the two-different-coil-famlies
requi renent. The requirenent of using only two nodels of outdoor units
may al so cause difficulty. Oten the manufacturers will submt ARl
certification test data for verification purposes in order to avoid
having to pay for additional testing. A manufacturer is nore likely to
have test data on its indoor units tested with four different outdoor
units than to have data where the sane nodel of outdoor unit was used
with two different indoor coils.

At the Decenber 2002 wor kshop, Excel Confort Systens suggested that
wai vers be considered for those cases where a conpany cannot neet the
present requirenments for verification data (Public Hearing Tr., pages
48-50). Unico spoke in favor of using any valid, available data to
verify an alternative rating nethod (Public Hearing Tr., page 51).

O her manufacturers present (Trane, Lennox, and Carrier) enphasized
assuring that the data used for verification is representative of the
manuf acturer's existing product line (Public Hearing Tr., pages 52-53).

NI ST, with industry input, reviewed section Sec. 430.24(m(6) and
(8) and recomended additions to the existing requirenments. Based on
NI ST recommendati ons, DOCE has decided that the present requirenments are
accept abl e but additional options should be incorporated to all ow
flexibility without affecting the quality of the validation process.
For exanple, as proposed, data fromtwo, three, or four outdoor units
may be used to neet the requirenents for data on four systens.
Presently, only two outdoor units are used to create the four required
syst ens.

A related issue raised at the Decenber 2002 wor kshop was whet her
any new limts should be allowed concerning the use of " “old"'’
verification data (Public Hearing Tr., pages 35-36, 51-53). The
adjective ""old ' here can nmean verification data for a split system
where the indoor, outdoor, or both units are no | onger nmanufactured, or
where the data was coll ected nany years ago. In the fornmer case, one
gquestion that may influence a decision on allow ng the use of data
based on an obsol ete indoor unit is whether the remaining product line
i ncludes coils fromthe sane coil famly. As a step toward offering
clarification on acceptable verification data, DOE proposes to
specifically address the case in which submtted data includes an
obsol ete indoor coil. In such cases, the data will be accepted if the
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i ndoor coil is fromthe sane coil famly as other indoor coils that are
still in production.

The above proposed changes, along with those revisions discussed in
the next few sections, contribute to a rather conprehensive revision of
Sec. 430.24(m, "Units to be tested.'' The entire content of the
proposed 430.24(m is provided in the regulatory | anguage section
followi ng this notice.

2. Cuidance on the inclusion of pre-production units in the sanple
popul ati on used to determ ne and validate the published ratings. DOE

[[ Page 41329]]

seeks to have all nmanufacturers subject to the same requirenents and to
have them apply consistent practices in neeting the DCE regul atory
requirenents. In the area of selecting a sanple population, the first
par agraph of Sec. 430.24, " "Units to be tested,'' states that "~ "a
sanpl e shall be selected and tested conprised of units which are
production units, or are representative of production units of the
basi ¢ nodel being tested, and shall neet the follow ng applicable
criteria."' Simlar language is repeated in a subsection specific to
central air conditioners and heat punps, Sec. 430.24(m(2)(i): A
sanpl e of sufficient size, conposed of production units or representing
production units, shall be tested * * *'' Today's proposed rul e seeks
to build on this requirenment by explicitly stating that pre-production
units may be used as part of the sanple population, but only if
fabricated using the sane tooling as used for production units (see
section 430.24(m (1) in the regulatory | anguage section following this
notice). DOE seeks conment on this proposal and any other alternative
requi renents that should be used to disqualify a pre-production unit
frombeing used to obtain certified ratings for its full-production
counterpart.

3. Carification of the sanple population used to validate the
rated SEER and the rated HSPF. Today's proposed rule includes a
requirement within Sec. 430.24(m(1)(iii) that a manufacturer nust use
the sane heat punp results for both SEER and HSPF when obt ai ni ng
certified ratings. For exanple, a manufacturer cannot test five heat
punps in cooling and heating and then use the results fromunits 1, 3,
and 5 as the basis for the certified SEER while using the results from
units 2, 4, and 5 as the basis for the certified HSPF. Wth one
exception, each heat punp unit of the sanple popul ati on nust be tested
in both the cooling and heating node and their respective results used
in determning the certified SEER and HSPF for the particul ar heat punp
nodel . The one exception is the case where the nanufacturer obtains a
sanpl e SEER or HSPF that is equal to or greater than the value at which
the manufacturer will certify, while the other seasonal rating
descriptor (HSPF or SEER, respectively) is below a threshold val ue
being targeted by the manufacturer. In this case only, one or nore
additional units may be tested in the operating node, cooling or
heating, that corresponds to this marginal rating and the results used
as part of the sanple population for that descriptor. DOE invites
comments on the proposal.

4. Carification of the definition of a ~ highest sales vol une
conbination.'' ARl recently inplenented an internal policy whereby al
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hi ghest - sal es-vol ume tested conbinations for unitary air conditioners
having a rated SEER | ess than 14 nust be coil-only units. ARl waives
this requirenment for through-the-wall and ductl ess equi pnent. The AR
policy also requires that all unitary air conditioners having a rated
SEER of 14 or higher nmust have a coil-only rating for each nodel of
outdoor unit.

The ARI policy inproves the likelihood that the outdoor unit, in
conmbi nation with any conpatible indoor unit, will neet the federa
energy efficiency standards. The default values for the fan heat and
fan power prescribed in the DOE test procedure when rating coil-only
systens typically yield a conservative estimte of indoor performnce.
As in the past, SEER and HSPF ratings for coil-only listings are
expected to remain clustered below the listings for blower coils, for
t he sane outdoor unit. The coil-only policy helps avoid the situation
in which an outdoor unit conmbined with a blower coil has a tested SEER
of 13.0 or 13.5, while the sane outdoor unit, conbined with a coil-only
i ndoor unit, would have a tested SEER of only 12.0 or 12.5. Thus, the
policy inproves the chances that all conbinations with a given outdoor
unit neet DOE s energy conservation standards.

The ARl policy is consistent with the DOE requirenent to test each
outdoor unit with its highest-sal es-volune indoor unit. Hi storically,
split-system condensing units are nmuch nore often installed with coil -
only indoor units than with blower-coil units. And, for those
conparatively fewer blower-coil installations, nost do not use the
hi ghest efficiency notors, which are usually variabl e-speed notors.
Thus, now and for the inmediate future, the probability that a split-
system condensing unit will be nbost often installed with a bl ower coi
is low, and the chances of the highest-sal es-volune application
i ncluding a blower coil having the highest-efficiency notor is renote.

The ARl policy is consistent with current and past assignnents of
hi ghest - sal es-vol ume conbi nations for split-systemair conditioners. A
review of past ARl Unitary Directories shows that the vast majority of
listings designate a coil-only system as the highest-sal es-vol une
conmbi nation (HSVC). For those conparatively few cases where a bl ower-
coil conbination was so designated, the ratings frequently corresponded
to substantially higher SEER equi pnent, such as nodul ati ng systens.

The ARl policy avoids the scenario in which a manufacturer chooses
to designate its highest-rated split-system conbination as the highest-
sal es-vol une conbi nati on. The process of proving or disproving whether
sal es vol une supports such a designation would be difficult. If
al l owed, such a designation mght |lead to nmany sub-13- SEER conbi nati ons
being sold--if not by a system manufacturer, then with the systens sold
with third-party indoor units. Although such rated coil-only
conbi nations would still have to neet the 13-SEER standard and, for AR
menbers, be subject to certification verification tests, these two
saf eguards are not as rigorous as the sanpl e-popul ation testing
requi red for highest-sal es-vol une conbi nations. Thus, the ARl policy
protects against increased availability of truly sub-13-SEER
conbi nat i ons.

I n maki ng exceptions for through-the-wall and ductless systens, and
by including the 14-SEER delimter, the ARl policy recognizes that
there are cases where bl ower-coil conbinations are the predom nant, if
not exclusive, option. However, the outdoor units for the two exception
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cases are highly unlikely, if not inpossible, to conmbine with a typical
coil-only indoor unit. A HSVC having a SEER rating of 14 or greater is
unlikely to yield a sub-13 SEER system when conbined with a conpatible
coil-only indoor unit. The policy leaves little chance for sub-13 SEER
conbi nations to becone readily available to the installer in the field.
DCE agrees with the ARl policy and believes that its main elenents
shoul d apply to all manufacturers, not just AR nenber conpani es.
Therefore, DOE seeks to adopt those aspects of the ARl policy that
better define the requirenents of a highest-sal es-vol une conbi nation
I n doi ng so, DCE proposes one change and two additions. The one change
is to have the policy apply to all split-systemair conditioners that
use a single-speed conpressor rather than to units having a rated SEER
| ess than 14. DOE believes this change offers a slightly cleaner
delimter. One addition is to add snall-duct, high-velocity systens to
the list of exceptions. The second addition is an exception for split-
systemair conditioners having design features (e.g., controls,
proprietary interface cabling and handshaki ng) that prevent its
installation with all coil-only indoor units. This second addition is
offered as a conprom se to manufacturers who intend to sell only
bl ower-coils with particular outdoor units. In this case,

[ [ Page 41330]]

t he manuf acturer nust accept the burden of preventing cases where these
sanme outdoor units are installed with third-party, coil-only indoor
units. The system manufacturer nust do nore than include witten

di sclainmers that the outdoor units nmay not be so applied; the
manuf act urer nust incorporate sone feature that only all ows bl ower-coi
conbi nati ons and prevents all coil-only m sapplications.

The text for this proposed clarification of what constitutes a
hi ghest - sal es-vol unme conbi nation is provided in Sec. 430.24(m(2).

5. Upper Iimt on the difference between cal cul ated and tested SEER
and HSPF val ues. Ratings for untested split-system conbinations can
exceed the ratings of the highest-sal es-volune tested conbi nati on on
which the fornmer ratings are based. Ideally, these ratings increases
occur because of differences between the type of expansion device, the
type of blower (including with or without fan delay), and the type of
coil used in the two different indoor units. The rating offsets,
however, are also due to the inherent limtations of the alternative
rating nethod, the quality of input data used for the ARM cal cul ati ons,
and, possibly, how the ARMitself is applied.

At a DOE public workshop held on March 29, 2001, Carrier
Cor poration reported cases where two systens using the sane outdoor
unit and very simlar indoor units had published ratings that differed
by as nmuch as 10 percent, or one full SEER point. (Public Hearing Tr.,
page 208) The higher rated conbination was either subject to spot
checks as part of the ARl certification program or had its
representations reviewed by a professional engi neer for accuracy.
However, the effectiveness of these checks was questi oned because, in
the case of the forner, a five-percent tol erance nust be all owed and,
in the case of the latter, no guidance was provided as to howto
eval uate or quantify the accuracy.

To their credit, ARl nenbers sought to address the problem
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internally by pursuing two changes. The first change was for system
manuf acturers to provide the | ndependent Coil Manufacturers (ICM wth
better data (i.e., condenser curves) on which to base the |ICM m xed
systemratings--better data in, better predictions out. The second
change was to conduct nore spot checks on conbinations rated by |ICvs
and, when a failure did occur, to require re-ratings for al

conbi nations using the failed indoor unit. Previously, only the one
conbination that failed certification testing was re-rated. The inpact
of these changes is yet to be fully assessed but is expected to
mtigate the problem of inconsistent ratings anong conpeting
manuf act urers.

As a further step, DCE today proposes to place an upper limt on
the allowed offsets between predicted versus neasurenent-based ratings.
Whereas presently ratings from DOE-approved alternative rating nmethods
recei ve bl anket acceptance, the proposed change woul d introduce an
upper limt offset of 5 percent. Five percent is proposed because of an
argurment put forth by Carrier Corporation that 5 percent is the upper
limt of the practical efficiency increase that could be achieved
(Carrier, No. 1). DCE believes that this 5-percent Iimt wll reduce
t he occurrence of inflated ratings and therefore proposes a 5-percent-
upper-limt offset. However, this proposed |imt would only apply to
cases where the difference in performance should be smallest: Were the
HSVC systemis a coil-only unit and the untested systemis a coil-only
unit. Manufacturers having non-hi ghest - sal es-vol ume conbi nati ons whose
ratings are expected to exceed the 5-percent offset limt have the
option of obtaining the ratings by testing. This existing test option,
which is found in 10 CFR 430.24(m(2)(i), is not subject to the
proposed 5-percent limt. The proposed approach would apply to any
unt ested conbi nati on, whether offered by the system manufacturer or an
| CM

DCE proposes placing limts on the offsets predicted by an
alternative rating nethod in Sec. 430.24(m(4)(iii) and seeks conments
on whether limts should be inposed in other cases, not just when both
conbi nations are coil-only. Finally, data that either confirns or
refutes the proposed limt of 5 percent is requested.

6. Carification of the published ratings for untested split-system
conmbi nations. The test procedure states that the ARM shall be used to
obtain " “representative values of the neasures of energy consunption.'’
(See Sec. 430.24 (m(2)(ii).) DOE seeks to inprove upon the existing
definition by adding new quantitative requirenments. Thus, DOE today
proposes anmendnents to Sec. 430.24(m(4) that require published
ratings for an untested split-system conbination to be equal to, or
| ower than, the value cal cul ated using the DCE-approved ARM For those
manuf acturers who use the | aboratory data fromthe HSVC testing to
adjust their ARMor a simulation subconponent, the resulting
““adjustnment factor'' shall be applied to the ARM cal cul ations for
untested conbi nati ons that use the sane outdoor unit. This adjustnent
factor, if used, shall be limted to causing a nmaxi num change of five-
percent higher ratings than those obtained by applying the ARM wi t hout
adj ust nent .

For cases where the HSVC and the untested conbi nation are both
coil-only units, the limt described initem5 above, "~ “Upper limt on
the difference between cal cul ated and tested SEER and HSPF val ues,'
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al so applies, and therefore may cause the published rating to be | ess
than the val ue cal cul ated using the manufacturer's ARM as adjusted by
the " “adjustnment factor'' described above. This proposal, like the
previ ous one above, should tend to curb artificially inflated
efficiency ratings for untested split-system conbinations.

7. Adding requirenment that ratings for an air conditioner or heat
punp that is rated with a furnace include the nodel nunber of that
furnace as part of the overall equipnent nodel nunber. System
manuf acturers sonetines seek SEER and HSPF ratings for conplete systens
consisting of a coil-only air conditioner or heat punp and a particul ar
nodel of furnace. To nore clearly delineate published ratings obtained
for such systens, DOE proposes to require that the nodel nunber of the
furnace be included as part of the published nodel nunber, nost likely
as an add-on to the indoor unit nodel nunber. This proposed
clarification is reflected in the proposed revisions to Sec.
430.62(a)(4) (i) and (ii).

8. For products such as nulti-splits which have nultiple indoor
units, instituting a ~"tested conmbination'' as an alternative to
testing the conbination with ~“the largest volune of retail sales.'
Currently, manufacturers are required to select for testing the
conbi nati on manuf actured by the condensing unit manufacturer likely to
have the | argest volunme of retail sales. For conbinations having
mul ti ple indoor units, the conbination with the |argest vol une of
retail sales may be difficult to identify and too conplex to test. DOE
is therefore proposing an equivalent " “tested conbination,'' which
shoul d renove one inpedinment to the testing of nmulti-split units.

C. Proposed Non-Substantive Changes to Related Portions of the CFR

1. darification of a private labeler's (i.e., a third party)
responsibility for ensuring that reported ratings are based on an
approved alternative nethod for rating untested conbi nati ons or on
| aboratory test data. The responsibilities of private | abelers are set
forth in Subpart F, Certification and Enforcenent, but are delineated
in Sec. 430.24. DCE proposes | anguage
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clarifying that private | abelers, as well as manufacturers, nust seek
DCE approval to use an ARM |f the system manufacturer or the ICM has a
DCE- approved ARM for the products in question, the sanme ARM nay be used
by the private | abeler.

2. Revisions to the definition of "~ “coil famly.'' DOE proposes
m nor nodifications to the existing definition, adding a few specifics,
i ncl udi ng exanpl es of fin shapes: "~ “flat, wavy, |ouvered, |lanced,'' and

re-formatting for inproved readability.

3. New definition for "~ “private labeler'' within Sec. 430.2. DOCE
proposes to incorporate the definition fromthe statute, 42 U S.C
6291(15). Hitherto, private |abelers were not explicitly referenced in
10 CFR 430. 24, but the proposed revision does explicitly reference them
(see item 1, above). In order to facilitate the clarification of
private |abeler responsibility, DOE proposes to incorporate the
statutory definition into the definitions section, Sec. 430.2.
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4. Definitions of ternms: "~ “Indoor unit,'' "~ ~outdoor unit,'' ~~ARM
simul ati on adjustnment factor,'' and " “tested conbi nation. The terns
“tindoor unit'' and " “outdoor unit'' are used in the current test
procedure, and in the proposed revisions, but are not defined. DOCE
proposes definitions based on the current definition of " condensing
unit'' in Sec. 430.2. DOE proposes definitions of the newterns ~~ ARM
simul ation adjustnment factor'' and " "tested conbination'' which are
i ncluded in proposed anmendnents to 10 CFR 430.24(n). The ARM simnul ation
adj ustment factor was devel oped by NI ST and DCE as part of an effort to
i mprove the accuracy of m xed systemratings. The definition of
"“tested conbination'' is a mnor revision to the termas proposed in
DCE' s publication of a multi-split petition for waiver. (71 FR 14858,
March 24, 2006)

D. Effect of Test Procedure Revisions on Conpliance Wth Standards

DCE bel i eves the revisions proposed today will not affect the
ratings of air conditioners and heat punps with SEER and HSPF ratings
that mninmally conply wwth the current DOE energy conservation
standards. Sone of the proposed revisions are projected to slightly
change the ratings of some higher efficiency, two-capacity systens. The
proposed changes that only affect higher-efficiency systens (relative
to the 2006 EPCA m ninuns), if adopted, would not invoke the
requirenment for DOE to anend its energy conservation m ni mum st andar ds.
More specific discussions concerning the inpact of the proposed changes
are of fered bel ow

The proposed changes unique to the testing of small-duct, high
vel ocity systens are needed to nore accurately neasure their
performance. DOE s decision in SpacePak/ Unico, 29 DCE | 81,002 (2004),
on exception relief efficiency standards for SDHV systens
manuf acturers--11. 0 SEER and 6.8 HSPF--cane after the higher m ninmm
external -static-pressure requirenents of section Il.A 1 and the new
definition of an SDHV system were eval uated. Therefore, any inpact from
testing at the higher static pressures has al ready been consi dered.

Rei nstating the option of conducting a cyclic test at high-
capacity, when testing a two-capacity unit, is projected to very
mninmally i ncrease the nmeasured SEER or HSPF rating. This option will
be used only when the unit |ocks out | ow capacity operation, typically
at the nore extrenme outdoor tenperatures. At these nore extrene
tenperatures, the unit would be nodel ed as having a relatively high
| oad-factor. The nore extreme tenperatures al so correspond to
tenperature bins having conparatively few fractional hours. The
conmbi nation acts to minimze the inpact of the cyclic-degradation
coefficient. Thus, the burden of running this optional test would only
be consi dered when a manufacturer is very close to achieving a target
rating and needs | ess than 0.2 SEER/ HSPF increase in the neasured SEER/
HSPF to achieve this target. So, a possible scenario is a two-capacity
unit that reverts to second-stage cooling only at tenperatures above 90
[deg] F and the optional, high-capacity cyclic test yields a
CD that bunps the neasured SEER from 16.85 to 17.0.

Two proposed changes specific to two-capacity heat punps are
shortening the duration of the | ow capacity Frost Accumul ati on Test
from 12 hours to 6 hours, and allowi ng the use of default equations in
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lieu of testing. As noted above in section I1.A 3, the forner is only
expected to affect the average space heating capacity and power use at
| ow-stage and 35 [deg]F to the point of causing a mniml, systematic
increase in the derived HSPF for the rare case where the heat punp
remai ns conpletely frosted beyond 6 hours during this | ow capacity
test. Such a heat punp woul d be expected to performvery poorly during
the required, high-capacity Frost Accunul ation Test, and thus yield a
HSPF rating that was at the |ow end for two-capacity heat punps. Such
performance would |ikely be unacceptable to nost manufacturers.

Usi ng default equations in lieu of conducting the | ow capacity
Frost Accumul ati on Test woul d negatively inpact the nmeasured HSPF. DOE
estimates that the HSPF could be as nmuch as 0.3 points lower if the
default equations are used to obtain the val ue corresponding to Region
'V and the m ni mum desi gn-heating requirenent.

The changes proposed for testing and rating nodulating nmulti-split
systens, as outlined above in section II.A 5 certainly will inpact
their SEER and HSPF ratings. These changes, however, are necessary to
al l ow a reasonabl e approxi mati on of these performance descriptors. The
current test procedure is sinply deficient in covering these relatively
new products, as is best evidenced by the numerous requests for test
procedure waivers that have been subnmitted by manufacturers of these
products. However, it is too early to know the inpact, if any, of these
changes on such equi pnent that only mnimally conplies with the current
ener gy conservation standards.

The proposed changes to adopt the |ong-standing industry practice
of adjusting nmeasured capacities to account for the | osses in the
outl et ductwork is not expected to cause an increase in SEER or HSPF.
This expectation results because the test procedure is sinply catching
up with current practice.

The proposed change to define "~ “repeatable'' when conducting cyclic
tests is viewed as inproving repeatability and thus having a random
effect on the derived cyclic-degradation coefficient and, ultimtely,
the cal cul ated SEER and HSPF. Simlarly, making the definition of
““standard air'' consistent with the definition in the 2005 version of
ASHRAE Standard 37 will have no effect on the SEER and HSPF as
cal cul ated using the Cctober 2005 final rule.

Finally, changing the | ow capacity cooling-node test condition from
95 [deg]F to 67 [deg] F for two-capacity units is projected to change
the cal cul ated SEER very minimally--within 0.1 SEER
poi nts--in nost cases. However, the reduction in SEER could be very
considerable if the power consunption during the 95 [deg]F test at |ow
capacity is increased in an effort to obtain | ower estimtes, through
extrapol ati on, of the power consunption for |ow capacity at
tenperatures less than 82 [deg]F. In general, the inpact of the change

will be neasurable if the unit's electrical power draw increases
atypically at higher outdoor tenperatures when operating at | ow
capacity. Manufacturers wll now seek to avoid this because it reduces

t he SEER rati ng.
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[11. Procedural Requirenents
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A. Revi ew Under Executive O der 12866

It has been determined that today's regulatory action is not a
““significant regulatory action'' under Executive O der 12866,
""Regul atory Planning and Review.'' 58 FR 51735 (Cctober 4, 1993).
Accordingly, this action was not subject to review by the Ofice of
Managenent and Budget under the Executive Order.

B. Review Under the Regulatory Flexibility Act

The Regul atory Flexibility Act (5 U S.C. 601 et seq.) requires
preparation of an initial regulatory flexibility analysis for any rule
that by | aw nust be proposed for public comment, unless the agency
certifies that the rule, if pronmulgated, will not have a significant
econonmi ¢ i npact on a substantial nunber of small entities. As required
by Executive Order 13272, " Proper Consideration of Small Entities in
Agency Rul enmaking,'' 67 FR 53461 (August 16, 2002), DCE published
procedures and policies on February 19, 2003, to ensure that the
potential inpacts of its rules on small entities are properly
considered during the rul emaki ng process. 68 FR 7990. The Depart nent
has nade its procedures and policies available on the Ofice of General
Counsel's web site: http://ww.gc. doe. gov.

The Departnent reviewed today's proposed rul e under the provisions
of the Regulatory Flexibility Act and the procedures and policies
publ i shed on February 19, 2003. This proposed rule prescribes test
procedures that will be used to test conpliance with energy
conservation standards. The proposed rule affects central air
conditioner and heat punp test procedures and woul d not have a
significant econom c inpact, but rather would provide commpn testing
met hods. Therefore DCE certifies that the proposed rule would not have
a ‘significant econom c inpact on a substantial nunber of snall
entities,'' and the preparation of a regulatory flexibility analysis is
not warranted. The Department will transmt the certification and
supporting statenent of factual basis to the Chief Counsel for Advocacy
of the Small Business Administration for review under 5 U S.C. 605(b).

C. Review Under the Paperwork Reduction Act

This rul emaking will inpose no new information or record keeping
requi renents. Accordingly, Ofice of Managenent and Budget cl earance is
not required under the Paperwork Reduction Act. (44 U.S. C. 3501 et

seq.)
D. Review Under the National Environnmental Policy Act

In this proposed rule, the Departnent proposes anmendnents to test
procedures that may be used to inplenment future energy conservation
standards for central air conditioners. The Departnent has determ ned
that this rule falls into a class of actions that are categorically
excluded fromrevi ew under the National Environnental Policy Act of
1969 (NEPA), 42 U. S.C. 4321 et seq. The rule is covered by Categori cal
Exclusion A5, for rulemakings that interpret or anmend an existing rule
Wi t hout changing the environnental effect, as set forth in the
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Department's NEPA regul ations in Appendix A to Subpart D, 10 CFR part
1021. This rule will not affect the quality or distribution of energy
usage and, therefore, will not result in any environnental inpacts.
Accordi ngly, neither an environnmental inpact statenment nor an

envi ronnment al assessnent is required.

E. Revi ew Under Executive O der 13132

Executive Order 13132, " " Federalism'' 64 FR 43255 (August 4, 1999)
I mposes certain requirements on agencies formul ati ng and i npl enenti ng
policies or regulations that preenpt State |aw or that have federalism
I nplications. The Executive Order requires agencies to exam ne the
constitutional and statutory authority supporting any action that woul d
limt the policynmaking discretion of the States and to carefully assess
the necessity for such actions. The Executive Order also requires
agenci es to have an accountabl e process to ensure neaningful and tinely
input by State and local officials in the devel opnent of regul atory
policies that have federalisminplications. On March 14, 2000, DCE
publ i shed a statenment of policy describing the intergovernnental
consultation process it will followin the devel opnent of such
regul ations. 65 FR 13735. The Departnent has exam ned today's proposed
rule and has determned that it does not preenpt State | aw and does not
have a substantial direct effect on the States, on the relationship
bet ween the national governnment and the States, or on the distribution
of power and responsibilities anong the various |evels of governnent.
EPCA governs and prescribes Federal preenption of State regul ations as
to energy conservation for the products that are the subject of today's
proposed rule. States can petition the Departnment for a waiver of such
preenption to the extent, and based on criteria, set forth in EPCA (42
U S. C 6297) No further action is required by Executive Order 13132.

F. Revi ew Under Executive Order 12988

Wth respect to the review of existing regulations and the
pronmul gati on of new regul ati ons, section 3(a) of Executive Order 12988,
"TCvil Justice Reform' (61 FR 4729, February 7, 1996) inposes on
Federal agencies the general duty to adhere to the foll ow ng
requirements: (1) Elimnate drafting errors and anmbiguity; (2) wite
regulations to mnimze litigation; and (3) provide a clear |ega
standard for affected conduct rather than a general standard and
pronote sinplification and burden reduction. Section 3(b) of Executive
Order 12988 specifically requires that Executive agencies nmake every
reasonabl e effort to ensure that the regulation: (1) Cearly specifies
the preenptive effect, if any; (2) clearly specifies any effect on
exi sting Federal l|law or regulation; (3) provides a clear |egal standard
for affected conduct while pronoting sinplification and burden
reduction; (4) specifies the retroactive effect, if any; (5) adequately
defines key terns; and (6) addresses other inportant issues affecting
clarity and general draftsmanshi p under any gui delines issued by the
Attorney Ceneral. Section 3(c) of Executive Order 12988 requires
Executive agencies to review regulations in |ight of applicable
standards in section 3(a) and section 3(b) to determ ne whether they
are net or it is unreasonable to neet one or nore of them The
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Departnment has conpleted the required review and determ ned that, to
the extent permtted by law, this proposed rule neets the rel evant
standards of Executive Order 12988.

G Revi ew Under the Unfunded Mandates Reform Act of 1995

Title I'l of the Unfunded Mandates Reform Act of 1995 (Pub. L. 104-
4) (UMRA) requires each Federal agency to assess the effects of Federal
regul atory actions on State, |ocal, and Tribal governnents and the
private sector. For a proposed regulatory action likely to result in a
rule that may cause the expenditure by State, |ocal, and Tri bal
governnents, in the aggregate, or by the private sector of $100 mllion
or nore in any one year (adjusted annually for inflation), section 202
of UVRA requires a Federal agency to publish a witten statenent that
estimates the resulting costs, benefits, and other effects on the
national econony. (2 U S.C. 1532(a), (b)) The UWRA also requires a
Federal agency to develop an effective process to permt tinmely input
by elected officers of State, local, and Triba
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governnents on a proposed " “significant intergovernmental mandate,’

and requires an agency plan for giving notice and opportunity for
timely input to potentially affected small governnents before
establishing any requirenments that mght significantly or uniquely
affect small governnments. On March 18, 1997, DCE published a statenent
of policy on its process for intergovernnental consultation under UVRA
(62 FR 12820) (al so available at http://ww.gc. doe.gov). The proposed

rul e published today contains neither an intergovernnmental mandate nor
a mandate that may result in expenditure of $100 million or nore in any
year, so these requirenents do not apply.

H. Review Under the Treasury and General Governnent Appropriations Act
of 1999

Section 654 of the Treasury and CGeneral Governnent Appropriations
Act, 1999 (Pub. L. 105-277) requires Federal agencies to issue a Famly
Pol i cymaki ng Assessnent for any rule that may affect famly well-being.
This rule would not have any inpact on the autonony or integrity of the
famly as an institution. Accordingly, DOE has concluded that it is not
necessary to prepare a Famly Policymaki ng Assessnent.

| . Review Under Executive Oder 12630

The Departnment has determ ned, under Executive Order 12630,
"“CGovernnmental Actions and Interference with Constitutionally Protected
Property Rights,'' 53 FR 8859 (March 18, 1988), that this proposed
regulation, if prormulgated as a final rule, would not result in any
t aki ngs whi ch m ght require conpensation under the Fifth Armendnent to
the United States Constitution.

J. Review Under the Treasury and General Governnent Appropriations Act
of 2001
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Section 515 of the Treasury and General Government Appropriations
Act, 2001 (44 U.S.C. 3516 note) provides for agencies to revi ew nost
di ssem nations of information to the public under guidelines
establ i shed by each agency pursuant to general guidelines issued by
OVB. The OWB' s gui delines were published at 67 FR 8452 (February 22,
2002), and DCE' s guidelines were published at 67 FR 62446 (Cctober 7,
2002). The Departnent has reviewed today's notice under the OVB and DCE
gui delines and has concluded that it is consistent with applicable
policies in those guidelines.

K. Revi ew Under Executive O der 13211

Executive Order 13211, " Actions Concerning Regul ati ons That
Significantly Affect Energy Supply, Distribution, or Use,'' 66 FR 28355
(May 22, 2001) requires Federal agencies to prepare and submt to the
Ofice of Information and Regulatory Affairs (ORA), Ofice of
Managenent and Budget, a Statenent of Energy Effects for any proposed
significant energy action. A "“significant energy action'' is defined
as any action by an agency that pronulgated or is expected to lead to
pronmul gation of a final rule, and that: (1) Is a significant regul atory
action under Executive Order 12866, or any successor order; and (2) is
likely to have a significant adverse effect on the supply,
distribution, or use of energy, or (3) is designated by the
Adm ni strator of O RA as a significant energy action. For any proposed
significant energy action, the agency nust give a detail ed statenent of
any adverse effects on energy supply, distribution, or use should the
proposal be inplenented, and of reasonable alternatives to the action
and their expected benefits on energy supply, distribution, and use.
Today's regul atory action would not have a significant adverse effect
on the supply, distribution, or use of energy and, therefore, is not a
significant energy action. Accordingly, DCE has not prepared a
St at enent of Energy Effects.

L. Review Under Section 32 of the Federal Energy Adm nistration (FEA)
Act of 1974

Under section 301 of the Departnent of Energy Organization Act
(Pub. L. 95-91), DOE nust conply with section 32 of the Federal Energy
Adm ni stration Act of 1974, as anended by the Federal Energy
Adm ni stration Authorization Act of 1977. 15 U S.C. 788. Section 32
provi des that where a proposed rule contains or involves use of
commerci al standards, the rul emaking nust informthe public of the use
and background of such standards.

The proposed rule incorporates testing nmethods contained in the
foll owi ng commerci al standards: (1) ASHRAE Standard 23-2005, " Methods
of Testing for Rating Positive Displacenent Refrigerant Conpressors and
Condensing Units;"'' (2) ASHRAE St andard 37-2005, " Methods of Testing
for Rating Unitary Air-Conditioning and Heat Punp Equi pnent;'" (3)
ASHRAE St andard 116- 2005, and "~ Methods of Testing for Rating for
Seasonal Efficiency of Unitary Air Conditioners and Heat Punps. The
Depart ment has eval uated these standards and is unable to concl ude
whet her they fully conply with the requirenments of section 323(b) of
t he Federal Energy Administration Act, i.e., whether they were
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devel oped in a manner that fully provides for public participation,
comrent, and review.

As required by section 32(c) of the Federal Energy Adm nistration
Act of 1974, as anended, DOE will consult with the Attorney General and
t he Chairman of the Federal Trade Conm ssion before prescribing a final
rul e about the inpact on conpetition of using the nethods contained in
t hese st andar ds.

V. Public Participation
A. Attendance at Public Meeting

The tinme and date of the public neeting are listed in the DATES
section at the beginning of this notice of proposed rul emaki ng. The
public neeting will be held at the U S. Departnent of Energy, Forrestal
Bui | di ng, Room 1E- 245, 1000 | ndependence Avenue, SW, Washi ngton, DC
20585-0121. To attend the public neeting, please notify Ms. Brenda
Edwar ds- Jones at (202) 586-2945. Foreign nationals visiting DOCE
Headquarters are subject to advance security screening procedures,
requiring a 30-day advance notice. Any foreign national w shing to
participate in the neeting should advise DCE of this fact as soon as
possi bl e by contacting Ms. Brenda Edwards-Jones to initiate the
necessary procedures.

B. Procedure for Submtting Requests to Speak

Any person who has an interest in today's notice, or who is a
representative of a group or class of persons that has an interest in
t hese issues, may request an opportunity to nake an oral presentation.
Such persons may hand-deliver requests to speak, along with a computer
di skette or CD in WrdPerfect, Mcrosoft Wrd, PDF, or text (ASClI)
file format to the address shown in the ADDRESSES section at the
begi nning of this notice of proposed rul emaki ng between the hours of 9
a.m and 4 p.m, Mnday through Friday, except Federal holidays.
Requests may al so be sent by mail or e-mail to:

Br enda. Edwar ds- Jones@e. doe. gov.

Persons requesting to speak should briefly describe the nature of
their interest in this rul enaking and provide a tel ephone nunber for
contact. The Departnment requests persons selected to be heard to subm t
an advance copy of their statenents at | east two weeks before the
public neeting. At its discretion, DOE may pernmit any person who cannot
supply an advance copy of
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their statenent to participate, if that person has nade advance
alternative arrangenents with the Buil ding Technol ogi es Program The
request to give an oral presentation should ask for such alternative
arrangenents.

C. Conduct of Public Meeting

The Departnment will designate a DOE official to preside at the
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public neeting and may al so use a professional facilitator to aid

di scussion. The neeting will not be a judicial or evidentiary-type
public hearing, but DOE will conduct it in accordance with 5 U S.C. 553
and section 336 of EPCA, 42 U S.C. 6306. A court reporter will be
present to record the proceedings and prepare a transcript. The
Department reserves the right to schedule the order of presentations
and to establish the procedures governing the conduct of the public
neeting. After the public neeting, interested parties may submt
further conmments on the proceedings as well as on any aspect of the

rul emaking until the end of the conmment period.

The public neeting will be conducted in an informal, conference
style. The Departnment will present summaries of conments received
before the public neeting, allow tine for presentations by
participants, and encourage all interested parties to share their views
on issues affecting this rul emaki ng. Each participant will be allowed
to make a prepared general statenment (within tinme limts determ ned by
DCE), before the discussion of specific topics. The Departnent wl|
permt other participants to coment briefly on any general statenents.

At the end of all prepared statenents on a topic, DOE wll permt
participants to clarify their statements briefly and coment on
statenents nmade by others. Participants should be prepared to answer
questions by DOE and by other participants concerning these issues.
Department representatives may al so ask questions of participants
concerning other matters relevant to this rul emaking. The offici al
conducting the public neeting will accept additional comrents or
gquestions fromthose attending, as tinme permts. The presiding official
wi | | announce any further procedural rules or nodification of the above
procedures that may be needed for the proper conduct of the public
nmeet i ng.

The Departnment will nmake the entire record of this proposed
rul emaki ng, including the transcript fromthe public neeting, avail able
for inspection at the U S. Departnment of Energy, Forrestal Buil ding,
Room 1J- 018 (Resource Room of the Building Technol ogi es Progran), 1000
| ndependence Avenue, SW, Washington, DC, (202) 586-9127, between 9
a.m and 4 p.m, Mnday through Friday, except Federal holidays. Any
person may buy a copy of the transcript fromthe transcribing reporter.

D. Subm ssi on of Comments

The Departnent will accept conments, data, and information
regardi ng the proposed rule before or after the public neeting, but no
| ater than the date provided at the beginning of this notice of
proposed rul enaki ng. Pl ease submt comments, data, and infornation
electronically. Send themto the follow ng e-nmail address:
cact est procedur e2006@e. doe. gov. Submit el ectronic coments in

WordPerfect, Mcrosoft Wrd, PDF, or text (ASCIl) file format and avoid
t he use of special characters or any formof encryption. Coments in

el ectronic format should be identified by the docket nunber EE-RM TP-
02- 002 and/or RI'N nunmber 1904- AB55, and wherever possible carry the

el ectronic signature of the author. Absent an el ectronic signature,
comments submtted electronically nust be foll owed and aut henti cated by
subm tting the signed original paper docunment. No telefacsimles
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(faxes) will be accepted.

According to 10 CFR 1004. 11, any person subm tting information that
he or she believes to be confidential and exenpt by law from public
di scl osure should submit two copies: one copy of the docunent i ncluding
all the information believed to be confidential, and one copy of the
docunment with the information believed to be confidential deleted. The
Departnment of Energy will nmake its own determ nation about the
confidential status of the information and treat it according to its
determ nati on.

Factors of interest to the Departnment when eval uating requests to
treat submtted information as confidential include: (1) A description
of the itens; (2) whether and why such itens are customarily treated as
confidential within the industry; (3) whether the information is
generally known by or avail able from other sources; (4) whether the
i nformati on has previously been nade avail able to others w thout
obligation concerning its confidentiality; (5) an explanation of the
conpetitive injury to the submtting person which would result from
public disclosure; (6) when such information mght lose its
confidential character due to the passage of tinme; and (7) why
di scl osure of the information would be contrary to the public interest.

E. Issues on Wi ch DOE Seeks Conmment

The Departnment is particularly interested in receiving conments and
views of interested parties concerning:

1. Whether any of the proposed changes woul d af fect the neasure of
energy efficiency, and if so, to what degree, of any central air
condi tioner or heat punp.

2. \Wet her the proposed changes woul d prevent any nodel from
conplying with the DOE energy conservation standards.

3. The default equations for calculating | owcapacity performance
of two-capacity heat punps at the 35 [deg]F test condition (see
proposed revisions to section 3.6.3). DOE requests data fromtesting at
| ow capacity for the 47, 35, and 17 [deg]F test conditions.

4. The proposed changes specific to nmulti-split systens. For
exanpl e, how should the test procedure account for their full range of
nodul ati on even though tests may not be possible at the true m ni mum
capacity?

5. Whether a separate test procedure for multi-splits should be
devel oped.

6. Wether the proposed quantitative neasures to inprove the
repeatability of cyclic tests (i.e., tolerance on both the cycle-to-
cycle integrated tenperature difference and average power consunption)
are justified.

7. The inpact of conducting as many as three | ow capacity tests at
the 67 [deg]F test condition.

8. Whether there is a better descriptor than " "Full-load ' for
replacing ~"Certified ' when identifying the air-volune rate used for
nost |lab tests. Should the sel ected descriptor also be incorporated
into the definition for a small-duct, high-velocity system (see 1.35):
““at least 1.2 inches (of water) when operated at the certified air
vol une rate of 220-350 cfmper rated ton of cooling * * *''?

9. The proposed approach for establishing the Full-1oad, Air-Volune
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Rate for blower coil units, with its O to -5 percent tol erance during
the setup process. Data showi ng the typical variation in blower
performance i s requested.

10. The changes proposed within 10 CFR 430.24, " Units to be
tested,'' that pertain to the alternative rating nethod (ARM. Comments
and data are sought that address the proposed options for ARM
verification data, the information on the contents of a submtta
package, and the explicit limts on the ARMderived ratings (e.g., a
maxi mum 5 percent limt for cases where both the untested and HSVC
units are coil-only systens).

11. When a pre-production unit should be accepted or excluded from
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the tested sanple popul ation used to obtain the certified ratings.

12. The proposal for inproving the definition of a highest-sales-
vol ume conbi nation, which only applies to single-speed air
condi tioners.

13. The proposed definition of a "~ "tested conbination,'' for
conbi nations having multiple indoor units?

DCE al so wel conmes comments on any problens that have arisen with
the COctober 2005 final rule. In that regard, DOE has received inquiries
regardi ng two changes contained in the 2005 test procedure.

The Cctober 2005 final rule contains anendnents to the definition
of a demand-defrost control system (definition 1.21) while al so
singling out one such system a tinme-adaptive-defrost control system
(definition 1.42). In order to avoid the excessive nunber of frost/
defrost cycles needed to obtain repeatable performance during a Frost
accunul ation Test, the Cctober 2005 final rule allows the controls of
the tine-adaptive systemto be overridden. The frosting interval during
the official test period, in this case only, now ends by manually
initiating a defrost cycle at an el apsed tine specified by the
manuf acturer (see section 3.9 of Appendix M Nt., to Subpart B of 10
CFR part 430). To varying degrees, nost heat punps having a denmand
defrost-control systemrequire nultiple frost/defrost cycles in the
| aboratory before repeatable perfornmance results. The need for running
several conplete cycles alone, or in conbination with relatively Iong
frosting intervals, can lead to long test tines. The question arises
whet her there are cases involving other control systens where changes
may be required in the future to reduce the testing burden. DCE seeks
coments on this question.

The Cctober 2005 final rule included a requirenent in section
3.1.4.2 that "~ “for ducted two-capacity units that are tested wi thout an
i ndoor fan installed, the Cooling MninmmAir Volume Rate is the higher
of (1) the rate specified by the manufacturer or, (2) 75 percent of the
Cooling Full-Load Air Volunme Rate.'' For heating, in addition, section
3.1.4.5 directs the tester to "use the Cooling Mninmum Air Vol une Rate
as the Heating Mninmum Air Volune Rate.'' An alternative approach
considered during the prior rulemaking was to exclude option (2)
above--75 percent of the Cooling Full-Load Air Volume Rate--and sinply
have t he manufacturer specify the Cooling Mninmm Air Vol unme Rate.

Al t hough these two alternatives were extensively debated before
publi shing the October 2005 final rule, the issue has been revived. The
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sal es of two-capacity units is likely to increase follow ng the higher
2006 DCE efficiency standards and, as a result, there is increasing
attention to test procedure requirenents for these products. The
reasoni ng behind the October 2005 final rule approach is that npst
furnaces in the current housing stock (to which a two-capacity coil -
only unit would be applied) contain nmulti-speed bl owers. For these

mul ti-speed furnace blowers, a typical air volune rate at the | owest
speed setting is 75 percent of the maxi mum air volunme rate. For many
ot her two-capacity units, however, the default mninmumair volune rate
is higher than the air volune rate at the | owest speed setting.

Al t hough satisfied with its earlier decision on this topic, DCE seeks
I nprovenents to the test procedure to ensure that two-capacity coil -
only units are appropriately tested. For exanple, does the test
procedure need to cover the effect of a blower kit accessory that
ensures a proper coil-only field installation? DOE seeks comrents on
this point, in particular, and also on the general issue of rating two-
capacity coil-only units. If there is sufficient response, DCE woul d
consi der addressing these issues in a future rul emaki ng.

V. Approval of the Ofice of the Secretary

The Secretary of Energy has approved publication of today's Notice
of Proposed Rul enaki ng.

Li st of Subjects in 10 CFR Part 430

Adm ni strative practice and procedure, Energy conservati on,
Househol d appl i ances.

| ssued i n Washi ngton, DC, on June 30, 2006.
Al exander A. Karsner,
Assi stant Secretary, Energy Efficiency and Renewabl e Energy.
For the reasons set forth in the preanble, the Departnent proposes
to anend part 430 of Chapter Il of Title 10, Code of Federa
Regul ations, to read as foll ows:

PART 430- - ENERGY CONSERVATI ON PROGRAM FOR CONSUMER PRODUCTS

1. The authority citation for part 430 continues to read as
fol |l ows:

Authority: 42 U S.C. 6291-6309; 28 U S.C. 2461 note.

2. Section 430.2 is anmended in subpart A by revising the definition

of ““coil famly'' and adding definitions of ~~ ARM sinul ation
adjustnent factor,'' "~“indoor unit,'" ~“outdoor unit,'' "~ “private

| abel er'' and "~ “tested conbination,'' in al phabetical order, to read as
fol | ows:

Sec. 430.2 Definitions.

* * % * *

ARM si nmul ation adjustnent factor means a factor used to inprove the
accuracy of a DCE-approved alternative rating nethod (ARM for untested
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split systemcentral air conditioners or heat punps. The adj ustnent
factor associated with each outdoor unit shall be set such that it
reduces the difference between the SEER (HSPF) determ ned using the ARM
and the tested rating for the highest sales vol une conbinati on. The

ARM si nmul ati on adjustnent factor is an integral part of the ARM and

must be a DOE- approved el enent in accordance with 10 CFR 430. 24(m (4)

to (m(6).

Coil fam |y neans:

(1) A group of coils with the sanme basic design features that
af fect the heat exchanger performance. Exanples of particul ar features
in different categories are:

(i) General configuration: A-shape, V-shape, slanted or flat top.

(ii) Heat transfer surface on the refrigerant side: flat, grooved.

(ii1) Heat transfer surface on the air side: flat, wavy, |ouver,
| anced.

(iv) Tube material: copper, alum num

(v) Fin material: copper, alum num

(vi) Coil circuitry.

(2) When a group of coils has all these features in conmon, it
constitutes a ~“coil famly."’

* * * * *

I ndoor unit means a conponent of a split-systemcentral air
conditioner or heat punp that is designed to transfer heat between the
refrigerant and the indoor air, and which consists of an indoor coil, a
cool i ng node expansi on device, and may include an air noving device.

* * * * %

Qut door unit means a conponent of a split-systemcentral air
conditioner or heat punp that is designed to transfer heat between the
refrigerant and the outdoor air, and which consists of an outdoor coil,
conpressor(s), an air noving device, and in addition for heat punps, a
heati ng node expansi on device, reversing valve, and defrost controls.

* * * * %

Private | abel er means an owner of a brand or trademark on the | abel
of a consuner product which bears a private | abel. A consuner product
bears a private |abel if:

(1) Such product (or its container) is |abeled with the brand or
trademar k of
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a person other than a manufacturer of such product,

(2) The person with whose brand or trademark such product (or
container) is |abeled has authorized or caused such product to be so
| abel ed, and

(3) The brand or trademark of a manufacturer of such product does
not appear on such | abel.

* * % * %

Tested conmbi nation neans a split systemwth nmultiple indoor coils
havi ng the follow ng features:

(1) The basic nodel of a systemused as a tested conbi nati on shal
consi st of one outdoor unit, with one or nore conpressors, that is
mat ched with between 2 and 5 indoor units designed for individua
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oper ati on.

(2) The indoor units shall--

(1) Represent the highest sales volunme type nodel s;

(ii) Together, have a capacity that is between 95% and 105% of the
capacity of the outdoor unit;

(ii1) Not, individually, have a capacity that is greater than 50%
of the capacity of the outdoor unit;

(iv) Have a fan speed that is consistent with the manufacturer's
speci fications; and

(v) Al have the sane external static pressure.
* * * * %

3. Section 430.23 is anended in subpart B by revising paragraph
(mM(5) to read as foll ows:

Sec. 430.23 Test procedure for neasures of energy consunption.

* * % * *

(m * * %

(5) Al nmeasures of energy consunption shall be determ ned by the
test method as set forth in appendix Mto this subpart; or by an
alternate rating nethod set forth in Sec. 430.24(nm(4) as approved by
the Assistant Secretary for Energy Efficiency and Renewabl e Energy in
accordance with Sec. 430.24(m(5).

* * * * %

4. Section 430.24 is anmended in subpart B by revising paragraph (m

to read as follows:

Sec. 430.24 Units to be tested.

* * % * *

(m (1) For central air conditioners and heat punps, each single-
package system and each condensing unit (outdoor unit) of a split-
system when conbined with a selected indoor unit, shall have a sanple
of sufficient size tested in accordance with the applicable provisions
of this subpart. To be included in the sanple popul ati on, any pre-
production units nmust have been fabricated using the same tooling as
used for full-production units. The represented val ues for any nodel of
si ngl e- package system or for any nodel of a tested split-system
conbi nation shall be assigned such that--

(i) Any represented value of estimated annual operating cost,
energy consunption or other nmeasure of energy consunption of the
central air conditioner or heat punp for which consuners would favor
| ower val ues shall be no | ess than the higher of:

(A) The mean of the sanple; or

(B) The upper 90-percent confidence Iimt of the true nean divided
by 1.05; and

(ii) Any represented value of the energy efficiency or other
nmeasure of energy consunption of the central air conditioner or heat
punp for which consuners would favor higher values shall be no greater
than the | ower of:

(A) The mean of the sanple; or

(B) The | ower 90-percent confidence limt of the true nean divided
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by 0. 95.

(ii1) For heat punps, all units of the sanple popul ation shall be
tested in both the cooling and heating nodes and the results used for
determ ning the heat punp's certified SEER and HSPF ratings in
accordance with paragraph (m(1)(ii) of this section. Wen the
manuf act urer cal cul ates SEER and HSPF ratings in accordance with
paragraph (m(1)(ii) of this section, and the value of one descriptor
(SEER or HSPF) is equal to or greater than the val ue the manufacturer
will certify in accordance with 10 CFR 430.62, while the other
descriptor (HSPF or SEER) is bel ow the value the manufacturer wl |
certify, one or nore additional units may be tested in the operating
node (cooling or heating, but not both) that corresponds to this
margi nal rating, and the results included in the sanple popul ati on for
cal cul ating the margi nal descriptor.

(2) For split-systemair conditioners and heat punps, the nodel of
I ndoor unit selected for tests pursuant to paragraph (m (1) of this
section shall be the indoor unit nmanufactured by the outdoor unit (or
system) manufacturer that is likely to have the | argest vol une of
retail sales in conmbination with the particul ar nodel of outdoor unit.
For conbi nati ons that have nore than one indoor unit, a "tested
conbi nation,'' as defined in 10 CFR 430.2, shall be used for tests
pursuant to paragraph (m (1) of this section. Conponents of simlar
design may be substituted without requiring additional testing if the
represent ed nmeasures of energy consunption continue to satisfy the
appl i cabl e sanpling provisions of paragraphs (m(21)(i) and (m(1)(ii)
of this section. However, for any split-systemair conditioner having a
si ngl e-speed conpressor, the indoor unit selected for tests pursuant to
paragraph (nm) (1) of this section shall be the indoor coil-only unit
manuf actured by the system manufacturer that is likely to have the
| argest volune of retail sales with the particul ar nodel of outdoor
unit. This coil-only requirenment is annulled for split-systemair
conditioners that are only sold and installed with bl ower-coil indoor
units (e.g., mni-splits, nulti-splits, small-duct high-velocity, and
t hrough-the-wal |l units) and any other outdoor units that are designed
solely for application with OEM supplied bl ower-coils and thus have
features that prevent their installation with third-party coil-only
i ndoor units. This coil-only requirenment does not apply to split-system
heat punps. For every other split-system conbination that includes the
same nodel of outdoor unit but a different nodel of indoor unit,
whet her the indoor unit is manufactured by the sane manufacturer or by
a conmponent manufacturer, either--

(i) A sanple of sufficient size, conprised of production and/or
pre-production units, shall be tested as conplete systens with the
resulting ratings for the outdoor unit-indoor unit conbination obtained
in accordance with paragraphs (m(1)(i) and (m(21)(ii) of this section;
any pre-production units included in the sanple popul ati on nust have
been fabricated using the sane tooling as used for the full production
units; or

(ii) The representative val ues of the neasures of energy
consunption shall be based on an alternative rating nethod (ARM that
has been approved by DOE in accordance with the provisions of
par agraphs (m(4) through (m(6) of this section

(3) Whenever the representative values of the neasures of energy
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consunption, as determ ned by the provisions of paragraph (m(2)(ii) of
this section, do not agree within five percent of the representative
val ues of the neasures of energy consunption as determ ned by actua
testing, the representative values determ ned by actual testing shal

be used.

(4) The basis of the alternative rating nethod referred to in
paragraph (m(2)(ii) of this section shall be a representation of the
test data and cal cul ati ons of a nechani cal vapor-conpression
refrigeration cycle. The major conponents in the refrigeration cycle
shall be nodeled as " "fits'' to manufacturer performance data or by
graphi c or tabul ar performance data. Heat transfer characteristics of
coils may be nodeled as a function of face area, nunber of rows, fins
per inch,
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refrigerant circuitry, air-flow rate and entering-air enthal py.
Addi ti onal performance-rel ated characteristics to be consi dered may

I ncl ude type of expansion device, refrigerant flow rate through the
expansi on devi ce, power of the indoor fan and cyclic-degradation
coefficient. Ratings for untested conbinations shall be derived from
the ratings of the tested hi ghest-sal es-vol une conbi nati on (HSVC), or
fromthe tested conbination. The SEER and/or HSPF ratings for an

unt ested conbi nation shall be set equal to or less than the | ower of:

(i) The SEER and HSPF cal cul ated using the alternative rating
met hod (ARM), as adjusted based on the maxi num al | oned ARM si rmul ati on
adj ustnment factor. This adjustnment factor is allowed in cases in which
t he manufacturer uses | aboratory data fromthe HSVC testing to adj ust
iIts ARMor a sinulation subconponent and then applies the factor to
ratings for untested conbi nati ons having the sane outdoor unit. This
adj ustnent factor, if used, shall not cause a change in ratings greater
than five percent conpared to the result of the ARM w thout the
adj ust nent factor; or

(ii) Five percent higher than the ratings of the tested HSVC. This
five percent limt only applies when the indoor unit of both the
untested conbi nation and the HSVC is a coil-only design (i.e., no
i ndoor blower). Ratings above this limt can only be obtained for the
non- HSVC by testing in accordance with paragraph (m(1)(ii) of this
section.

(5) Manufacturers or private |abelers who elect to use an
alternative rating nmethod for determ ning neasures of energy
consunption under paragraphs (m(2)(ii) and (m(4) of this section nust
submit a request for DOE to review the alternative rating nethod. Send
the request to the Assistant Secretary of Energy Efficiency and
Renewabl e Energy, 1000 | ndependence Avenue, SW, Washi ngton, DC 20585-
0121. Approval nust be received fromthe Assistant Secretary to use the
alternative method before the alternative nmethod may be used for rating
split systemcentral air conditioners and heat punps. If a manufacturer
has a DOE- approved ARM for products also distributed in conmerce by a
private | abeler, the ARM may al so be used by the private |abeler for
rati ng these products.

(6) Each request to DOE for approval of an alternative rating
met hod shal | i ncl ude:
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(i) The nanme, mailing address, telephone nunber, and e-mail address
of the official representing the manufacturer.

(ii1) Conplete docunentation of the alternative rating nethod to
allow DOE to evaluate its technical adequacy. The docunentation shal
i nclude a description of the nmethodol ogy, state any underlying
assunptions, and explain any correlations. The docunentati on should
address how the net hod accounts for the cyclic-degradation coefficient,
the type of expansion device, and, if applicable, the indoor fan-off
del ay. The requestor shall submt any conputer prograns--including
spreadsheet s--having | ess than 200 executable |ines that inplenment the
ARM Longer conputer prograns nust be identified and sufficiently
expl ai ned, as specified above, but their inclusion in the initia
subm ttal package is optional. Applicability or imtations of the ARM
(e.g., only covers single-speed units when operating in the cooling
node, covers units with rated capacities of 3 tons or |ess, not
applicable to the manufacturer's product |ine of non-ducted systens,
etc.) shall be stated in the docunentation.

(iii)(A) Conplete test data fromlaboratory tests on four m xed
(i.e., non-highest-sal es-volune conbi nati on) systens per each ARM The
four m xed systenms must include four different indoor units and at
| east two different outdoor units. A particular nodel of outdoor unit
may be tested with up to two of the four indoor units. The four systens
must include two | owcapacity m xed systens and two hi gh-capacity m xed
systens. The | ow capacity m xed systens may have any capacity. The
rated capacity of each high-capacity m xed system nust be at |east a
factor of two higher than its counterpart |ow capacity m xed system

(B) The four indoor units nust conme fromat |east two different
coil famlies, with a nmaxi mumof two indoor units comng fromthe sane
coil famly. Data for two indoor units fromthe same coil famly, if
subnmitted, nmust cone fromtesting with one of the "I owcapacity m xed
systens'' and one of the " high capacity m xed systens.'' A m xed
system i ndoor coil may cone fromthe sanme coil famly as the highest-
sal es-vol une- conbi nati on indoor unit (i.e., the "~ “nmatched' ' indoor
unit) for the particular outdoor unit. Data on m xed systens where the
i ndoor unit is now obsolete will be accepted towards the ARM validation
submttal requirenent if it is fromthe sane coil famly as other
i ndoor units still in production.

(C© The first two sentences of paragraph (m(6)(iii)(B) of this
section shall not apply if the manufacturer offers indoor units from
only one coil famly. In this case only, all four indoor coils nust be
selected fromthis one coil famly. If approved, the ARM shall be
specifically limted to applications for this one coil famly.

(iv) Al product information on each m xed systemindoor unit, each
mat ched system indoor unit, and each outdoor unit needed to inplenent
t he proposed ARM The cal cul ated ratings for the four m xed systens, as
determ ned using the proposed ARM shall be provided along with any
other related information that will aid the verification process.

(7) Manufacturers that elect to use an alternative rating nethod
for determ ning nmeasures of energy consunption under paragraphs
(m(2)(ii) and (M (4) of this section nust either subject a sanple of
their units to independent testing on a regular basis, e.g., through a
voluntary certification program or have the representations revi ewed
and certified by an independent state-registered professional engineer
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who is not an enpl oyee of the manufacturer. The regi stered professional
engineer is to certify that the results of the alternative rating
procedure accurately represent the energy consunption of the unit(s).
The manufacturer is to keep the regi stered professional engineer's
certifications on file for review by DCE for as |long as said
conbination is made avail able for sale by the manufacturer. Any
proposed change to the alternative rating nmethod nmust be approved by
DCE prior to its use for rating.

(8) Manufacturers who choose to use conmputer sinulation or
engi neering anal ysis for determ ning neasures of energy consunption
under paragraphs (m(2)(ii) through (m(6) of this section shall permt
representatives of the Departnment of Energy to inspect for verification
pur poses the simulation nethod(s) and conputer progran(s) used. This
i nspection may include conducting sinmulations to predict the
performance of particul ar outdoor unit--indoor unit conbinations
specified by DOE, analysis of previous sinulations conducted by the
manuf acturer, or both.

* * % * %

Appendi x M -[ Anended]

5. Appendix Mto subpart B of part 430 is anmended:

a. In section 1. Definitions:

1. Section 1.5 is anended by renoving " 23-93'' and adding in its
place "~ 23-05""'; and by renoving " 1993'"' and adding in its place
" 2005.""

2. Section 1.6 is anmended by renoving " 37-88"' and adding in its
place "~ 37-05""'; and by renoving " 1988'"' and adding in its place
©72005. "

[ [ Page 41338]]

3. Section 1.12 is anended by adding " "RA(05)'' after " 116-95""
and adding " “and reaffirmed in 2005 "' after "~ 1995.'

4. Section 1.37 is revised to read as set forth bel ow

b. In section 2, Testing Conditions:

1. Sections 2.1a, 2.2a, 2.2b, 2.2.3, 2.2.5, 2.4.1, and 2.4.2 are
revised to read as set forth bel ow

2. Section 2.5.3 is anmended by revising the first sentence to read
as set forth bel ow.

3. New section 2.5.4.3 is added to read as set forth bel ow

4. Section 2.6a is anended by adding in the first sentence
""(RAOS)"" after " 116-95.°

5. Section 2.6b is anended in the second sentence, and in the | ast
sentence, by renoving ~ " 37-88'"' and adding in its place "~ 37-05.'

6. Section 2.10.2 is anended in the third and fourth sentences, by
renoving 37-88'' and adding in its place " 37-05.'

7. Section 2.10.3 is anended in the second sentence, by renoving
77.6.2,"" and adding in its place " 7.5.2,'" and by renoving =~ 37-88'
and adding in its place " 37-05"" in the second and third sentences.

8. Section 2.11a is anended in the first sentence, by renoving
"7 37-88"'" and adding in its place " 37-05.'

9. Section 2.13 is anended in the second sentence, by renoving
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"7 37-88"'" and adding in its place " 37-05.""

c. In section 3, Testing Procedures:

1. Section 3.1.1 is anended in the seventh sentence, by renoving
"7 37-88'"'" and adding inits place " 37-05.""

2. Section 3.1.4.1.1 title is revised and Table 2 to paragraph (c)
Is revised to read as set forth bel ow

3. Section 3.1.5 is anmended in the first sentence by renoving ~ 37-
88'' and adding in its place "~ 37-05.""

4. Section 3.1.6 is anended in the first and second sentences, by
removing " 7.8.3.1 and 7.8.3.2"' and adding in its place " 7.7.2.1 and
7.7.2.2,"" and in the first sentence, by renoving "~ 37-88' ' and addi ng
inits place ""37-05""', and by adding a new sentence after the second
sentence, to read as set forth bel ow

5. Sections 3.2.3a. and 3.2.3d. are revised to read as set forth
bel ow.

6. Table 5 to section 3.2.3 is revised to read as set forth bel ow

7. Section 3.2.4 is anmended by adding a new paragraph c to read as
set forth bel ow

8. Table 6 to section 3.2.4 is revised to read as set forth bel ow

9. Section 3.3b is anended in both the first and second sentences,
by renoving " Table 5,'" and adding in its place ~"Table 3,"" and in
the first sentence by renoving " 37-88""' and adding in its place "~ 37-
05.""

10. Section 3.3c is anended in the first sentence by renoving
““section 7.3.3.1 of ASHRAE Standard 37-88,'' and adding in its place
““sections 7.3.3.1 and 7.3.3.3 of ASHRAE Standard 37-05."

11. The title of sections 3.4 and 3.5 is revised to read as set
forth bel ow

12. Section 3.5e is revised to read as set forth bel ow.

13. The first two sentences of section 3.5.3 are revised to read as
set forth bel ow

14. Section 3.6.3 is revised to read as set forth bel ow

15. Table 11 to section 3.6.3 is revised to read as set forth
bel ow.

16. Section 3.6.4 is anended by addi ng a new paragraph c¢c to read as
set forth bel ow

17. Table 12 to section 3.6.4 is revised to read as set forth
bel ow.

18. Section 3.7a is anmended in the fifth sentence by renoving
""Tabl e 5 of ASHRAE Standard 37-88'' and adding in its place " "Table 3
of ASHRAE Standard 37-05,'' and in the sixth sentence, by renoving
"“Table 5'' and adding in its place " "Table 3.'

19. Section 3.7b is anmended by revising the first sentence to read
as set forth bel ow.

20. The title of section 3.8 is revised to read as set forth bel ow

21. The introductory text (preceding the equation) for section
3.8.1 is revised to read as set forth bel ow

22. Section 3.9c is revised to read as set forth bel ow

23. Section 3.9f is anmended by revising the fifth sentence to read
as set forth bel ow.

24. Section 3.9.1a is anmended by adding a new sentence at the end
of the section directly before section 3.9.1.b to read as set forth
bel ow.

http://a257.g.akamaitech.net/7/257/2422/01jan20061800/edocket.access.gpo.gov/2006/06-6320.htm (45 of 61) [27/07/2006 10:45:22 a.m.]



FR Doc 06-6320

25. Section 3.11.1.3b is revised to read as set forth bel ow

26. Section 3.11.2a is anended by revising the seventh sentence to
read as set forth bel ow

27. Section 3.11.2b is revised to read as set forth bel ow.

28. Section 3.11.3 is revised to read as set forth bel ow

d. In section 4, CALCULATI ONS OF SEASONAL PERFORMANCE DESCRI PTORS

1. Section 4.1.3 is anended by revising the introductory text,
equations 4.1.3-1 and 4.1.3-2, and the paragraph precedi ng equation
4.1.3-3 to read as set forth bel ow

2. Section 4.1.3.3 is anended by revising the equation for PLF and
the text between the equation and Table 16 to read as set forth bel ow

3. Section 4.1.4.2 is anended by adding text at the end of the
section to read as set forth bel ow

4. Section 4.2.3.3 is anended by revising the equation for PLF and
the text following the equation to read as set forth bel ow

5. Section 4.2.4.2 is anended by adding text at the end of the
section to read as set forth bel ow

The additions and revisions read as foll ows:

Appendi x Mto Subpart B of Part 430--Uniform Test Method for Measuring
the Energy Consunption of Central Air Conditioners and Heat Punps

* * % * *

1. Definitions

*x * * * *

1.37 Standard Air neans dry air having a nmass density of 0.075
| b/ ft \3\.

* * % * %

2. Testing Conditions

* * * * %

2.1 Test roomrequirenments. a. Test using two side-by-side
roonms, an indoor test roomand an outdoor test room For multiple-
split air conditioners and heat punps (see Definition 1.30),
however, use as many avail abl e i ndoor test roons as needed to
acconmodat e the total nunmber of indoor units. These roons nust
conply with the requirenents specified in sections 8.1.2 and 8.1.3
of ASHRAE Standard 37-05 (incorporated by reference, see Sec.

430. 22).
* * % * %

2.2 Test unit installation requirenents. a. Install the unit
according to section 8.2 of ASHRAE Standard 37-05 (incorporated by
reference, see Sec. 430.22). Wth respect to interconnecting tubing
used when testing split-systens, however, follow the requirenents
given in section 6.1.3.5 of ARl Standard 210/ 240-2003 (i ncor porated
by reference, see Sec. 430.22). Wen testing triple-split systens
(see Definition 1.44), use the tubing length specified in section
6.1.3.5 of ARl Standard 210/ 240-2003 (i ncorporated by reference, see
Sec. 430.22) to connect the outdoor coil, indoor conpressor
section, and indoor coil while still neeting the requirenment of
exposing 10 feet of the tubing to outside conditions. Wen testing
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non- duct ed systens having multiple indoor coils, connect each indoor
fan-coil to the outdoor unit using: (a) 25 feet of tubing, or (b)
tubi ng furni shed by the manufacturer, whichever is longer. If they
are needed to nmake a secondary neasurenent of capacity, instal
refrigerant pressure nmeasuring instrunents as described in section
8.2.5 of ASHRAE Standard 37-05 (incorporated by reference, see Sec.
430. 22). Refer to section 2.10 of this Appendix to | earn which
secondary nethods require refrigerant pressure neasurenents. At a
m nimum insulate the |ow pressure line(s) of a split-systemwth

i nsul ation having an inside dianeter that matches the refrigerant
tubi ng and a nom nal thickness of \1/2\ inch.

[[ Page 41339]]

b. For units designed for both horizontal and vertica
installation or for both up-flow and down-fl ow verti cal
installations, the manufacturer nust specify the orientation used
for testing. Conduct testing with the follow ng installed:

(1) The nost restrictive filter(s);

(2) Suppl enmentary heating coils; and

(3) Oher equipnent specified as part of the unit, including al
har dwar e used by a heat confort controller if so equi pped (see
Definition 1.28). For small-duct, high-velocity systens, configure
al |l bal ance danpers or restrictor devices on or inside the unit to
fully open or |owest restriction.

* * * * %

2.2.3 Special requirenents for nulti-split air conditioners and
heat punps, and systens conposed of multiple mini-split units
(outdoor units | ocated side-by-side) that would nornmal|ly operate
using two or nore indoor thernostats. Allow the controls of the
multi-split or nultiple mni-split air conditioner or heat punp (see
Definitions 1.30 and 1.29, respectively) to determ ne the nunber of
i ndoor coils, if any, whose fans are turned off during a given test.
For any indoor coil whose fan is automatically turned off during a
test, take steps to cease forced airflow through this indoor coi
and block its outlet duct. Because these types of systens will have
nore than one indoor fan and possibly multiple outdoor fans and
conpressor systens, references in this test procedure to a single

i ndoor fan, outdoor fan, and conpressor neans all indoor fans, all
outdoor fans, and all conpressor systens that are active during a
test.

* * * * %

2.2.5 Charging according to the "~ “manufacturer's published
instructions,'' as stated in section 8.2 of ASHRAE Standard 37-05
(incorporated by reference, see Sec. 430.22), neans the
manuf acturer's installation instructions that cone packaged with the
unit. If a unit requires charging but the installation instructions
do not specify a charging procedure, then evacuate the unit and add
the nanepl ate refrigerant charge. Were the manufacturer's
installation instructions contain two sets of refrigerant charging
criteria, one for field installations and one for | ab testing, use
the field installation criteria. For third-party testing, the test
| aboratory may consult with the manufacturer about the refrigerant
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chargi ng procedure and nmake any needed corrections so |long as they
do not contradict the published installation instructions. The
manuf acturer may specify an alternative charging criteria to the
third-party |laboratory so long as the manufacturer thereafter
revises the published installation instructions accordingly.

* * * * %

2.4.1 Qutlet plenumfor the indoor unit. a. Attach a plenumto
the outlet of the indoor coil. (Note: for sonme packaged systens, the
i ndoor coil may be located in the outdoor test room) For non-ducted
systens having multiple indoor coils, attach a plenumto each indoor
coil outlet. Add a static pressure tap to each face of the (each)
outlet plenum if rectangular, or at four evenly distributed
| ocations along the circunference of an oval or round plenum Create
a mani fold that connects the four static pressure taps. Figure 1
shows two of the three options allowed for the manifold
configuration; the third option is the broken-ring, four-to-one
mani fol d configuration that is shown in Figure 7a of ASHRAE Standard
37-05 (incorporated by reference, see Sec. 430.22). See Figures 7a,
7b, 7c, and 8 of ASHRAE Standard 37-05 (incorporated by reference,
see Sec. 430.22) for the cross-sectional dinensions and m ni num
| ength of the (each) plenumand the |locations for adding the static
pressure taps for units tested with and w thout an indoor fan
installed. For a non-ducted system having nmultiple indoor coils,
have all outlet plenuns discharge air into a single conmon duct. At
t he pl ane where each plenumenters the comon duct, install an
adj ustabl e airfl ow danper and use it to equalize the static pressure
in each plenum For nulti-split units tested using nore than one
i ndoor test room create a conmon duct within each test roomthat
contains multiple indoor coils. Each common duct should feed a
separate outlet air tenperature grid (section 2.5.4) and airfl ow
nmeasuri ng apparatus (section 2.6).

b. For small-duct, high-velocity systens, install an outl et
pl enum that has a dianmeter that is equal to or |ess than the val ue
listed below. The limt depends only on the cooling Full-Load Air
Vol ume Rate (see section 3.1.4.1.1) and is effective regardl ess of
the flange dinmensions on the outlet of the unit (or an air supply
pl enum adapt er accessory, if installed in accordance with the
manuf acturers installation instructions).

Maxi mum

di anet er *

Cooling full-load air volune rate (SCFM of outl et

pl enum

(1 nches)
< = 500, 6
501 t0 700. . .. 7
701 10 900. . ..o 8
901 t0 1100, . . . it 9
1101 t0 1400, . .ottt 10

1401 10 1750. . ..o e 11
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*If the outlet plenumis rectangular, calculate its equival ent dianeter
using (4A)/ P, where Ais the area and P is the perineter of the
rectangul ar plenum and conpare it to the |isted maxi nrum di aneter

2.4.2 Inlet plenumfor the indoor unit. Install an inlet plenum when
testing a coil-only indoor unit or a packaged system where the

I ndoor coil is located in the outdoor test room Add static pressure
taps at the center of each face of this plenum if rectangular, or
at four evenly distributed |ocations along the circunference of an
oval or round plenum Make a manifold that connects the four static-
pressure taps using one of the three configurations specified in
section 2.4.1. See Figures 7b, 7c, and Figure 8 of ASHRAE Standard
37-05 (incorporated by reference, see Sec. 430.22) for cross-
sectional dinensions, the mninmum/length of the inlet plenum and
the locations of the static-pressure taps. Wen testing a ducted
unit having an indoor fan (and the indoor coil is in the indoor test
room, the manufacturer has the option to test with or w thout an
inlet plenuminstalled. Space |limtations within the test room may
dictate that the manufacturer choose the latter option. If used,
construct the inlet plenumand add the four static-pressure taps as
shown in Figure 8 of ASHRAE Standard 37-05 (incorporated by
reference, see Sec. 430.22). Manifold the four static-pressure taps
usi ng one of the three configurations specified in section 2.4.1.
Never use an inlet plenumwhen testing a non-ducted system

* * * * %

2.5.3 Section 6.5.2 of ASHRAE Standard 37-05 (incorporated by
reference, see Sec. 430.22) describes the nethod for fabricating
static pressure taps. * * *

* * * * *

2.5.4.3 Mnimzing air |eakage. For snmall-duct, high-velocity
systens, install an air danper near the end of the interconnecting
duct, just prior to the transition to the airflow neasuring
apparatus of Section 2.6. In order to mnimze air |eakage, adjust
this danper such that the pressure in the receiving chanber of the
airflow nmeasuring apparatus is no nore than 0.5 inches of water
hi gher than the surrounding test roomanbient. In lieu of installing
a separate danper, use the outlet air danper box of Section 2.5 and
2.5.4.1 if it allows variable positioning. Also apply these steps to
any conventional indoor blower unit that creates a static pressure
within the receiving chanber of the airflow neasuring apparatus that
exceeds the test room anbi ent pressure by nore than 0.5 inches of
wat er .

* * % * %

3. Testing Procedures

* * % * *

3.1.4.1.1 Cooling Full-Load Air Volune Rate for Ducted Units. *

* * * * %

C. * * %

Table 2.--M ninmum External Static Pressure for Ducted Systens Tested
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Wth an I ndoor Fan Installed

M ni num ext ernal resistance
(3) (inches of water)

Smal | - duct,

Rated cooling (1) or heating (2)
capacity (Btu/h)

Al'l ot her hi gh-vel ocity
syst ens systens (4, 5)

Up Thru 28,800................ ... 0.10 1.10

[ [ Page 41340]]

29,000 to 42,500......... ... 0. 15 1.15

43,000 and Above........... ... .. .. . 0. 20 1.20

\'(1)\ For air conditioners and heat punps, the value cited by the
manufacturer in published literature for the unit's capacity when
operated at the A or A2 Test conditions.

\'(2)\ For heating-only heat punps, the value the manufacturer cites in
published literature for the unit's capacity when operated at the Hl
or H12 Test conditions.

\'(3)\ For ducted units tested without an air filter installed, increase

t he applicable tabular value by 0.08 inches of water.
\'(4)\ See Definition 1.35 to determine if the equipnent qualifies as a
smal | -duct, high-velocity system

\'(5)\ If a closed-loop, air-enthal py test apparatus is used on the
i ndoor side, limt the resistance to airflow on the inlet side of the
i ndoor bl ower coil to a maxi mumvalue of 0.1 inches of water. |npose

t he bal ance of the airflow resistance on the supply side.

* * % * *

3.1.6 * * * (Note:
2005,
1097CAn[ radi c] PvV n.)

* * * * *

In the first printing of ASHRAE Standard 37-

the second I P equation for Qmn should read,
* * %

3.2.3 Tests for a unit having a two-capacity conpressor.
Definition 1.45.)

(See

a. Conduct four steady-state wet coil tests: the A2,
B2, Bl, and Fl1 Tests. Use the two
optional dry-coil tests, the steady-state GL Test and the

cyclic 11 Test, to determ ne the cooling-node cyclic-
degradation coefficient,C°D. If the two
optional tests are not conducted, assign C°D
the default value of 0.25. Table 5 specifies test conditions for
t hese six tests.
* * * * %

d. If a two-capacity air
capacity operation at higher
optional dry-coil tests, the

conditioner or heat punp |ocks out | ow
out door tenperatures, then use the two
steady-state C2 Test and the

cyclic D2 Test, to determ ne
degradati on coefficient that

t he cooling-node cyclic-
only applies to on/off cycling from
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hi gh capacity, CD (k = 2). If the tw

optional tests are not conducted, assign C°D

(k = 2) the sane value as determ ned or assigned for the | ow
capacity cyclic-degradation coefficient, [or equivalently,
CcD(k =1)].

Tabl e 5.--Cooling Mdde Test Conditions for Units Having a Two-
Capacity Conpressor

Air entering Air entering
i ndoor unit out door unit
t enperat ure t enperat ure
Conpr essor Cooling air vol une
Test description ([ deg] F) ([ deg] F)
capacity rate

A2 Test--required (steady, wet 80 67 95 (1) 75
Hagh ............. Cooling Full -

coil).

Load. \ (2)\

B2 Test--required (steady, wet 80 67 82 (1) 65
Hgh.............. Cool ing Full -

coil).

Load. (2)

Bl Test--required (steady, wet 80 67 82 (1) 65
Low. .............. Cool i ng

coil).

M ni mum ( 3)

F1 Test--required (steady, wet 80 67 67 (1) 53.5
Low. . ............. Cool i ng

coil).

M ni mum ( 3)

GlL Test--optional (steady, dry- 80 (4) 67 ........
Low. .............. Cool i ng

coil).

M ni mum ( 3)

|1 Test--optional (cyclic, dry- 80 (4) 67 ........
Low. .............. (5)

coil).

C2 Test--optional (steady, dry- 80 (4) 82 ........
Hgh ............. Cooling Full -

coil)

Load. ( 2)

D2 Test--optional (cyclic, dry- 80 (4) 82 ........
Hagh.............. (6)

coil)

\'(1)\ The specified test condition only applies if the unit rejects condensate to the
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out door coil
\(2)\ Defined in Section 3.1.4.1.
\'(3)\ Defined in Section 3.1.4.2.
\'(4)\ The entering air nust have a | ow enough npi sture content so no condensate forns
on the indoor coil. DOE

recommends using an indoor air wet-bulb tenperature of 57 [deg]F or |ess.
\'(5)\ Maintain the airflow nozzle(s) static pressure difference or velocity pressure
during the ON period at the

sanme pressure or velocity as neasured during the Cl Test.
\'(6)\ Maintain the airflow nozzle(s) static pressure difference or velocity pressure
during the ON period at the

sanme pressure or velocity as neasured during the C2 Test.

3.2.4 Tests for a unit having a vari abl e-speed conpressor. * * *
* * * * *

c. For multiple-split air conditioners and heat punps (only),
the foll owm ng procedures supersede the above requirenents: For al
Table 6 tests specified for a m ni mum conpressor speed, use the
conpressor speed specified by the manufacturer. The nmanufacturer
shoul d prescri be a speed that allows successful conpletion of the
Table 6 tests while deviating as little as possible fromthe unit's
actual | owest cooling-node operating speed. The nmanufacturer nust
al so specify the conpressor speed used for the Table 6 EV
Test, a cooling-node internedi ate conpressor speed that falls within
\1/4\ and \3/4\ of the difference between the tested

[[ Page 41341]]

maxi mum and m ni num cool i ng- node speeds. The nmanufacturer shoul d
prescribe an internedi ate speed that is expected to yield the
hi ghest EER for the given EV Test conditions.

Tabl e 6.--Cooling Mbde Test Condition for Units Having a Vari abl e-
Speed Conpressor

Air entering Air entering
i ndoor unit out door unit
tenperature tenperature
Cool i ng air vol une
Test description ([ deg] F) ([ deg] F) Conpr essor
speed rate
Dry bulb Wet bulb Dry bulb Wt bulb
A2 Test--required (steady, wet 80 67 95 \(1)\ 75 Maximm
\(2)\..... Cooling Full -
coil).
Load.\ (3)\
B2 Test--required (steady--wet 80 67 82 \(1)\ 65 Maxinmm
\(2)\..... Cooling Full -
coil).
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Load.\ (3)\

EV Test--required (steady, wet 80 67 87 \(1)\ 69
Internediate...... Cool i ng

coil).

I nternmedi ate.\ (4)

\

Bl Test--required (steady, wet 80 67 82 \(1)\ 65
Mnimm.......... Cool i ng

coil).

M nimum\ (5)\

F1 Test--required (steady, wet 80 67 67 \ (D))
Mnimum.......... Cool i ng

coil). 53.5
M ni mum\ (5)\

Gl Test \(6)\--optional (steady, 80 (\6\) 67 ........
Mnimum.......... Cool i ng

dry-coil).

M ni mum\ (5)\

1 Test \(6)\--optional (cyclic, 80 (\6\) 67 ........
Mnimum.......... \(7)\

dry-coil).

\'(1)\The specified test condition only applies if the unit rejects condensate to the
out door coi l
\'(2)\ Configured for the maxi mum conti nuous duty operation as allowed by the unit's
controls.
\'(3)\Defined in Section
\'(4)\Defined in Section
\'(5)\Defined in Section
\'(6)\The entering air nust have a | ow enough noi sture content so no condensate forns
on the indoor coil. DOE

recommends using an indoor air wet bulb tenperature of 57 [deg]F or |ess.
\(7)\Maintain the airflow nozzle(s) static pressure difference or velocity pressure
during the ON period at the

sanme pressure difference or velocity pressure as neasured during the GL Test.

w w 0
P e
B
I\JOOH

* * % *x *

3.4 Test procedures for the optional steady-state dry-coi
cool ing-node tests (the C, Cl, C2, and
GlL Tests).

* * * * %

3.5 Test procedures for the optional cyclic dry-coil cooling-
node tests (the D, D1, D2, and |1
Tests).

* * * * *

e. For consecutive conpressor OFF/ ON cycles, eval uate whether
the below criterion for repeatable results is net. After conpleting
a mnimum of two conplete OFF/ ON conpressor cycles, deternm ne the
overall cooling delivered and total electrical energy consunption
during any subsequent data collection interval where the test
tol erances given in Table 8 and the below criterion for repeatable
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results is satisfied.
[ GRAPHI C] [TIFF OM TTED] TP20JY06. 041

For the above criterion, mrepresents the cycle nunber and
[&r], ecyc,dry, and [Delta][tgr]cyc,dry are defined later in this
sanme section. If available, use electric resistance heaters (see
Section 2.1) to mnimze the variation in the inlet air tenperature.
* * * * %

3.5.3 Cooling-node cyclic-degradation coefficient cal culation.
Use the two optional dry-coil tests to determ ne the cooling-node
cyclic-degradation coefficient, CD. Append
" (k=2)'" to the coefficient if it corresponds to a two-capacity
unit cycling at high capacity. If the two optional tests are not
conducted, assign C°D the default val ue of
0.25. The default value for two-capacity units cycling at high
capacity, however, is the | owcapacity coefficient, i.e.,

C°D (k=2) =Cc°D. Eval uate

C°D using the above results and those fromthe
section 3.4 dry-coil steady-state test.* * *

* * * * *

3.6.3 Tests for a heat punp having a two-capacity conpressor
(see Definition 1.45), including two-capacity, northern heat punps
(see Definition 1.46). a. Conduct one Maxi mum Tenperature Test
(HO1), two High Tenperature Tests (Hl2 and
H11), one Frost Accunul ation Test (H22), and
one Low Tenperature Test (H32). Conduct an additiona
Frost Accumul ati on Test (H21) and Low Tenperature Test
(H31) if both of the followi ng conditions exist:

1. Know edge of the heat punp's capacity and el ectrical power at
| ow conpressor capacity for outdoor tenperatures of 37 [deg]F and
l ess is needed to conplete the section 4.2.3 seasonal performance
cal cul ati ons, and

2. The heat punp's controls allow | ow capacity operation at
out door tenperatures of 37 [deg]F and | ess.

If the above two conditions are nmet, an alternative to
conducting the H21 Frost Accunulation is to use the
foll owi ng equations to approxi mte the capacity and el ectrica
power :

[GRAPHIC] [TIFF OM TTED] TP20JY06. 001

Determine the quantities X=lh (47) and
Ek=lh (47) fromthe H11l Test and
eval uate them according to Section 3.7. Determne the quantities
Q=1h (17)and Ek=lh (17)
fromthe H31 Test and eval uate them according to Section
3.10. b. Conduct the optional Maximum Tenperature Cyclic Test
(HOC1l) to determ ne the heating-node cyclic-degradation
coefficient, CD. If this optional test is not
conduct ed, assign C'D the default val ue of
0.25. If a two-capacity heat punp | ocks out |ow capacity operation
at | ower outdoor tenperatures, conduct the optional H gh Tenperature
Cyclic Test (H1C2) to determ ne the high-capacity
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heat i ng- node
[[ Page 41342]]

cyclic-degradation coefficient, C'D (k=2). If

this optional test at high capacity is not conducted, assign
C'D (k=2) the sane val ue as determ ned or

assigned for the | ow capacity cyclic-degradation coefficient,
C'D [or equivalently,

C'D (k=1)]. Table 11 specifies test conditions

for these nine tests.

Tabl e 11.--Heating Mbdde Test Conditions for Units Having a Two-
Capacity Conpressor

Air entering Air entering
i ndoor unit out door unit
tenperature tenperature
Conpr essor Heating air volune
Test description ([deg] F) ([ deg] F)
capacity rate

HO1 Test (required, steady)..... 70 (max) 60 62 56.5
Low. . ............. Heat i ng

M ni mum (1)

HOCl1 Test (optional, cyclic).... 70 (max) 60 62 56.5
Low. .............. (2)

H12 Test (required, steady)..... 70 (max) 60 47 43
Hgh.............. Heating Full -

Load. (3)

H1C2 Test (optional, cyclic).... 70 (max) 60 47 43
Hagh.............. (4)

H11l Test (required)............. 70 (max) 60 47 43
Low. . ............. Heat i ng

M ni mum (1)

H22 Test (required)............. 70 (max) 60 35 33
Hgh.............. Heating Full -

Load. ( 3)

H21 Test (5, 6) (required)...... 70 ( max) 60 35 33
Low. .............. Heat i ng

M ni mum ( 3)

H32 Test (required, steady)..... 70 ( max) 60 17 15
Hagh ............. Heating Full -

Load. ( 3)
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H31 Test (5) (required, steady). 70 (max) 60 17 15
Low. .............. Heat i ng
M ni mum (1)

(1) Defined in Section 3.1.4.5.
(2) Maintain the airflow nozzle(s) static pressure difference or velocity pressure
during the ON period at the

same pressure or velocity as neasured during the HOl1 Test.
(3) Defined in Section 3.1.4.4.
(4) Maintain the airflow nozzle(s) static pressure difference or velocity pressure
during the ON period at the

sanme pressure or velocity as neasured during the H12 Test.
(5 Required only if the heat punp's perfornmance when operating at | ow conpressor
capacity and out door

tenperatures less than 37 [deg]F is needed to conplete the Section 4.2.3 HSPF
cal cul ati ons.
(6) If table note 5 applies, the Section 3.6.3 equations for Chk=1 (35) and Ehk=1
(17) may be used in

lieu of conducting the H21 Test.

3.6.4 Tests for a heat punp having a vari abl e-speed conpressor.
* %

* % *

c. For multiple-split heat punps (only), the follow ng
procedures supersede the above requirenents: For all Table 12 tests
specified for a m ni mum conpressor speed, use the conpressor speed
specified by the manufacturer. The manufacturer should prescribe a
speed that all ows successful conpletion of the Table 12 tests while
deviating as little as possible fromthe heat punp's actual | owest
heat i ng- nrode operating speed. The manufacturer nust al so specify the
conpressor speed used for the Table 12 H2V Test, a
heat i ng- node i nternmedi ate conpressor speed that falls within \1/4\
and \3/4\ of the difference between the tested maxi mum and mi ni num
heat i ng- nrode speeds. The manufacturer should prescribe an
i ntermedi ate speed that is expected to yield the highest COP for the
gi ven H2V Test conditi ons.

Tabl e 12.--Heating Mbde Test Condition for Units Having a Vari abl e-
Speed Conpressor

Air entering Air entering
i ndoor unit out door unit
tenperature tenperature
Heating air vol une
Test description ([deg] F) ([deg] F) Conpr essor
speed rate
Dry bulb Wet bulb Dry bulb Wt bulb
HO1 Test (required, steady)..... 70 (max) 60 62 56.5
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Mnimm.......... Heating M ni num
(1)
HOC1 Test (optional, steady).... 70 (max) 60 62 56.5
Mnimm.......... (2)
H12 Test (required, steady)..... 70 (max) 60 47 43 Maxi mum
(3)....... Heati ng Full - Load
(4)
H11 Test (required, steady)..... 70 (max) 60 47 43
Mnimum.......... Heating M ni mum
(1)
HLIN Test (optional, steady)..... 70 (max) 60 47 43 Cooling
Mode Heat i ng Nom na

Maxi mum
(5)
H22 Test (optional)............. 70 (max) 60 35 33  Maxi mum
(3)....... Heati ng Full - Load
(4)
H2V Test......... ... ... .. ...... 70 (max) 60 35 33
Internediate...... Heat i ng
I nternmedi ate (6)
H32 Test (required, steady)..... 70 (max) 60 17 15 Maxi num
(3)....... Heating Full-Load
(4)

(1) Defined in Section 3.1.4.5.
(2) Maintain the airflow nozzle(s) static pressure difference or velocity pressure
during an ON period at the

same pressure or velocity as neasured during the HOl1 Test.
(3) Configured for the maxi mum conti nuous duty operation as allowed by the unit's
control s when heati ng.
(4) Defined in Section
(5) Defined in Section
(6) Defined in Section

W ww
e
el
o~ A

* * % * %

3.7 a. * * *

b. Cal cul ate i ndoor-side total heating capacity as specified in
sections 7.3.4.1 and 7.3.4.3 of ASHRAE Standard 37-05 (incorporated
by reference, see Sec. 430.22). * * *

3.8 Test procedures for the optional cyclic heating node tests
(the HOC1, H1C, HICl and H1C2
Tests).

* * * * %

3.8.1 Heating node cyclic degradation coefficient calculation.
Use the results fromthe optional cyclic test and the required
steady-state test that were conducted at the sanme test conditions to
determ ne the heating-node cyclic-degradation coefficient,
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C'D. Add " (k=2)'' to the coefficient if it

corresponds to a two-capacity unit cycling at high capacity. If the
optional test is not conducted, assign CD the

defaul t val ue of

[[ Page 41343]]

0.25. The default value for two-capacity units cycling at high
capacity, however, is the |ow capacity coefficient, i.e.,
Dk =2) = CD. * * *

3_9***

c. The official test period begins when the prelimnary test
period ends, at defrost term nation. The official test period ends
at the term nation of the next occurring automatic defrost cycle.
When testing a heat punp that uses a time-adaptive defrost contro
system (see Definition 1.42), however, manually initiate the defrost
cycle that ends the official test period at the instant indicated by
i nstructions provided by the manufacturer. If the heat punp has not
undergone a defrost after 12 hours, immediately conclude the test
and use the results fromthe full 12-hour period to cal cul ate the
aver age space heating capacity and average el ectrical power
consunption. For the H21 Test, use a naxi mum of fi ci al
test period of 6 hours instead of 12 hours. For heat punps that turn
the indoor fan off during the defrost cycle, take steps to cease
forced airflow through the indoor coil and block the outlet duct
whenever the heat punp's controls cycle off the indoor fan. If it is
install ed, use the outlet danper box described in section 2.5.4.1 to
affect the bl ocked outlet duct.

* * * * *

f. * * * Sanple nmeasurenents used in calculating the air volune
rate (refer to sections 7.7.2.1 and 7.7.2.2 of ASHRAE Standard 37-05
(incorporated by reference, see Sec. 430.22)) at equal intervals
that span 10 minutes or less. (Note: In the first printing of ASHRAE
St andard 37-2005, the second |IP equation for Qm should
read:

[GRAPHIC] [TIFF OM TTED] TP20JY06. 002

*x * * * %

3.9.1 Average space heating capacity and el ectrical power
cal cul ati ons.

a.***

To account for the effect of duct |oses, adjust
h (35) in accordance with section 7.3.4.3 of
ASHRAE St andard 37-05

*x * * * %

3.11.1.3 Oficial test.
* * * * %

b. For space cooling tests, calculate capacity fromthe outdoor
ai r-ent hal py nmeasurenents as specified in section 7.3.3.2 of ASHRAE
St andard 37-05 (incorporated by reference, see Sec. 430.22).

Cal cul ate heating capacity based on outdoor air-enthal py
measurenents as specified in section 7.3.4.2 of the sanme ASHRAE
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St andard. Adj ust out door-side capacities according to section
7.3.3.4 of ASHRAE Standard 37-05 (incorporated by reference, see
Sec. 430.22) to account for line | osses when testing split systens.
Do not correct the average el ectrical power measurenent as descri bed
in section 8.6.2 of ASHRAE Standard 37-05 (incorporated by
reference, see Sec. 430.22).

3.11.2 If using the Conpressor Calibration Method as the
secondary test nmethod.

a. * * * (herwi se, conduct the calibration tests according to
ASHRAE St andard 23-05 (incorporated by reference, see Sec. 430.22),
ASHRAE St andard 41.9-00 (incorporated by reference, see Sec.
430.22), and section 7.4 of ASHRAE Standard 37-05 (incorporated by
reference, see Sec. 430.22).

b. Cal cul ate space cooling and space heating capacities using
t he conpressor calibration nethod neasurenments as specified in
section 7.4.5 and 7.4.6 respectively, of ASHRAE Standard 37-05
(incorporated by reference, see Sec. 430.22).

3.11.3 If using the Refrigerant-Enthal py Method as the secondary
test method. Conduct this secondary nethod according to section 7.5
of ASHRAE Standard 37-05 (incorporated by reference, see Sec.
430.22). Calcul ate space cooling and heating capacities using the
refrigerant-enthal py nethod neasurenents as specified in sections
7.5.4 and 7.5.5, respectively, of the sanme ASHRAE St andard.

4. Cal cul ations of Seasonal Performance Descriptors

* * % * *

4.1.3 SEER cal culations for an air conditioner or heat punp
havi ng a two-capacity conpressor. Cal cul ate SEER using Equation 4. 1-
1. Evaluate the space cooling capacity, Q“lc
(Tj) , and electrical power consunption,

Ek=lc (Tj) , of the test unit when

operating at | ow conpressor capacity and outdoor tenperature
Tj using,

[GRAPHI C] [TIFF OM TTED] TP20JYO06. 003

[GRAPH C] [TIFF OM TTED] TP20JYO06. 004

where Q=lc (82) and

Ek=1c (82) are determined fromthe

Bl Test, Q=lc (67) and

Ek=lc (67) and Ek=1 ¢

(67) are determined fromthe F1 Test, and all are

cal cul ated as specified in section 3.3. Evaluate the space cooling
capacity, Q=2¢ (Tj), and

el ectrical power consunption, EK=2c

(Tj), of the test unit when operating at high conpressor

capacity and outdoor tenperature Tj using,

* * % * %

4.1.3.3 * * *

PLFj =1 -CD(k =2) . [1 -
Xk=2 (Tj)], the part |oad factor,
di mensi onl ess.
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otain the fraction bin hours for the cooling season,
[GRAPHI C] [TIFF OM TTED] TP20JYO06. 040

from Table 16. Use Equations 4.1.3-3 and 4.1.3-4, respectively, to
eval uate Q=2 ¢(Tj) and

Ek=2¢ (Tj). Use C°

D (k=2) as determined in sections 3.2.3 and 3.5. 3.

* * % * %

4.1.4.2 * * *
For nmultiple-split air conditioners and heat punps (only), the
foll owi ng procedures supersede the above requirements for
cal cul ating EERK=I (Tj). For each tenperature
bin where T1 < T} < Tv,
[GRAPHI C] [TIFF OM TTED] TP20JY06. 005

For each tenperature bin where Tv <= T} <
T2,
[GRAPHI C] [TIFF OM TTED] TP20JYO06. 006

[ [ Page 41344]]

* * * % *

4.2.3.3 % * *
PLFj =1 - C'D (k = 2) [niddot] [1
- xXk=2 (Ti)].

Use C'D (k = 2) as determined in sections
3.6.3 and 3.8.1. Determne the |ow tenperature cut-out factor,
[delta]' (Tj), using Equation 4.2.3-3.
* * * * *

4.2.4.2 * * *

For nmultiple-split air conditioners and heat punps (only), the
foll owi ng procedures supersede the above requirements for
cal cul ating COPk=ih (Tj). For each
tenperature bin where T3 > T} >
Tvh,
[GRAPHI C] [TIFF OM TTED] TP20JY06. 007

For each tenperature bin where Tvh >= T} >
T4,

* * * * *

[ GRAPHI C] [TIFF OM TTED] TP20JYO06. 008

* * * * %

6. Section 430.62 is anended in subpart F by revising paragraphs
(a)(4)(i) and (ii) to read as foll ows:

Sec. 430.62 Subm ssion of data.
(a) * * *
(4) * * *
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(i) Central air conditioners, the seasonal energy efficiency ratio.
For central air conditioners whose seasonal energy efficiency ratio is
based on an installation that includes a particular nodel of furnace,
the certification report shall include the product class (as denoted in
Sec. 430.32, manufacturer's nane, private |abeler's nanme (if
appl i cabl e) and manufacturer's nodel nunber of the furnace.

(ii) Central air conditioning heat punps, the seasonal energy
efficiency ratio and heating seasonal performance factor. For central
air conditioner heat punps whose seasonal energy efficiency ratio and/
or heating seasonal performance factor is based on an installation that
i ncludes a particul ar nodel of furnace, the certification report shall
i nclude the product class (as denoted in Sec. 430.32), manufacturer's
nanme, private labeler's nane (if applicable) and manufacturer's nodel
nunber of the furnace.

* * * * *
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