GPO,

26140

Federal Register / Vol. 62, No. 91 / Monday, May 12, 1997 / Rules and Regulations

DEPARTMENT OF ENERGY

Office of Energy Efficiency and
Renewable Energy

10 CFR Part 430
[Docket No. EE-RM-93-501]
RIN 1904-AA45

Energy Conservation Program for
Consumer Products: Test Procedures
for Furnaces/Boilers, Vented Home
Heating Equipment, and Pool Heaters

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

ACTION: Final rule.

SUMMARY: The Energy Policy and
Conservation Act, as amended, requires
the Department of Energy (DOE or the
Department) to administer an energy
conservation program for certain major
household appliances and commercial
equipment. Among other program
elements, the Act requires that standard
methods of testing be prescribed for
each covered product. Today’s final rule
amends the test procedures for furnaces
and boilers, vented home heating
equipment, and pool heaters.

EFFECTIVE DATE: This rule is effective
November 10, 1997. The incorporation
by reference of certain publications
listed in the regulations is approved by
the Director of the Federal Register as of
November 10, 1997.

ADDRESSES: The Department is
incorporating by reference test
standards from the American Society of
Heating, Refrigerating and Air-
Conditioning Engineers, Inc. (ASHRAE)
and the American National Standards
Institute, Inc. (ANSI). These standards
are listed below:

American National Standards
Institute/American Society of Heating,
Refrigerating, and Air-Conditioning
Engineers Standard 103-1993,
“Methods of Testing for Annual Fuel
Utilization Efficiency of Residential
Central Furnaces and Boilers,” and
American National Standards Institute
Standard Z21.56-1994, “‘Gas-Fired Pool
Heaters.”

Copies of these standards may be
viewed at the Department of Energy
Freedom of Information Reading Room,
Forrestal Building, Room 1E-190, 1000
Independence Avenue, SW.,
Washington, DC 20585, (202) 586-6020
between the hours of 9 a.m. and 4 p.m.,
Monday through Friday, except Federal
holidays.

Copies of the ANSI/ASHRAE
Standard 103-1993 can be obtained
from ASHRAE Publication Sales, 1791

Tullie Circle, NE, Atlanta, GA 30329,
(1-800-5—-ASHRAE). Copies of the ANSI
Standard Z21.56-1994 can be obtained
from the ANSI, Inc., 11 West 42nd
Street, New York, N.Y. 10036, (212)
642-4936.

FOR FURTHER INFORMATION CONTACT:

Cyrus H. Nasseri, U.S. Department of
Energy, Office of Energy Efficiency
and Renewable Energy, Mail Station,
EE-43, 1000 Independence Avenue,
SW, Washington, D.C. 20585-0121,
(202) 586-9142, FAX (202) 586-4617.

Eugene Margolis, Esq., U.S. Department
of Energy, Office of General Counsel,
Mail Station, GC-72, 1000
Independence Avenue, SW,
Washington, D.C. 20585-0103, (202)
586-9507.

SUPPLEMENTARY INFORMATION:

I. Introduction
A. Authority
B. Background
I1. Discussion of Comments
A. Furnaces
B. Vented Home Heating Equipment
C. Pool Heaters
I1. Procedural Requirements
A. Review Under the National
Environmental Policy Act of 1969
B. Review Under Executive Order 12866,
“Regulatory Planning and Review”
C. Review Under the Regulatory Flexibility
Act
D. Review Under Executive Order 12612,
“Federalism”
E. Review Under Section 32 of the Federal
Energy Administration Act of 1974
F. Review Under Executive Order 12630,
“*Governmental Actions and Interference
With Constitutionally Protected Property
Rights”
G. Review Under the Paperwork Reduction
Act of 1980
H. Review Under Executive Order 12988,
“Civil Justice Reform”
I. Unfunded Mandates Reform Act Review
J. Review Under Small Business Regulatory
Enforcement Fairness Act of 1996

l. Introduction
A. Authority

Part B of Title Il of the Energy Policy
and Conservation Act, Pub. L. 94-163,
as amended by the National Energy
Conservation Policy Act (NECPA)

Pub. L. 95-619, the National Appliance
Energy Conservation Act (NAECA) of
1987, Pub. L. 100-12, the National
Appliance Energy Conservation
Amendments of 1988 (NAECA 1988),
Pub. L. 100-357 and the Energy Policy
Act of 1992 (EPACT), Pub. L. 102-486,
created the Energy Conservation
Program for Consumer Products other
than Automobiles (Program).t The 13

1Part B of Title IIl of the Energy Policy and
Conservation Act , as amended, is referred to in this

consumer household products currently
subject to this Program (referred to
hereinafter as “‘covered products”)
include furnaces/boilers, vented home
heating equipment, and pool heaters,
the subjects of today’s notice.

Under the EPCA, the Program consists
essentially of three parts: Testing,
labeling, and Federal energy
conservation standards. The
Department, in consultation with the
National Institute of Standards and
Technology (NIST), is required to
amend or establish new test procedures
as appropriate for each of the covered
products. EPCA section 323, 42 U.S.C.
6293. Test procedures appear at 10 CFR
part 430, subpart B. The purpose of the
test procedures is to produce test results
that measure energy efficiency, energy
use, or estimated annual operating cost
of a covered product during a
representative average use cycle or
period of use. The procedures must not
be unduly burdensome to conduct.
EPCA section 323(b)(3), 42 U.S.C. 6293
(b)(3). A test procedure is not required
if DOE determines by rule that one
cannot be developed. EPCA section
323(d)(1), 42 U.S.C. 6293(d)(1).

One hundred and eighty days after a
test procedure for a product is adopted,
no manufacturer may represent the
energy consumption of, or the cost of
energy consumed by, the product,
except as reflected in tests conducted
according to the DOE procedure. EPCA
section 323(c)(2), 42 U.S.C. 6293(c)(2).
However, the 180-day period referred to
in section 323(c)(2) may be extended for
up to an additional 180 days if the
Secretary determines that the
requirements of section 323(c)(2) would
impose an undue burden. EPCA section
323(c)(3), 42 U.S.C. 6293 (c)(3).

Section 323(e) of the Act requires
DOE to determine to what extent, if any,
a proposed test procedure would alter
the measured energy efficiency or
measured energy use of any covered
product as determined under the
existing test procedure. If DOE
determines that an amended test
procedure would alter the measured
efficiency or measured energy use of a
covered product, DOE is required to
amend the related energy conservation
standard accordingly. In determining
the amended standard, DOE is required
to measure the energy efficiency or
energy use of representative samples of
covered products that minimally
comply with the existing standard. The
average efficiency of these
representative samples, tested using the
amended test procedure, constitutes the

final rule as the “Act’”” or EPCA. Part B of Title Il
is codified at 42 U.S.C. 6291-6309.
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amended standard. EPCA section
323(e)(2), 42 U.S.C. 6293(e)(2).

B. Background

On March 28, 1984, the Department
published in the Federal Register a final
rule, hereinafter referred to as the 1984
Final Rule, amending the test
procedures for furnaces, vented home
heating equipment, and unvented home
heating equipment. 49 FR 12148. For
furnaces, the 1984 Final Rule referenced
the ANSI/ASHRAE Standard 103-1982
entitled ““Methods of Testing for Heating
Seasonal Efficiency of Central Furnaces
and Boilers.” In addition, it prescribed
furnace test procedures for systems and
issues that were not adequately covered
by the ANSI/ASHRAE Standard 103—
1982. Those included, for example,
provisions for modulating and
condensing furnaces and boilers.
Particularly impacted were units with
thermal stack dampers. Other deviations
between the 1984 Final Rule and ANSI/
ASHRAE Standard 103-1982 related to
oversize factors, furnaces without draft
relief or direct exhaust system, hot
water boiler minimum return (inlet)
water temperature and minimum water
temperature rise, pump delay on boiler
controls, an improved method for the
determination of the S/F factor (the ratio
of stack gas mass flow rate to flue gas
mass flow rate) for furnaces and boilers,
and the option of an assigned jacket loss
value instead of actual measurement.

The Department originally published
a test procedure for vented home
heating equipment on May 2, 1978. 43
FR 20182. The Department amended
this test procedure in the 1984 Final
Rule, to include a simplified vented
heater test procedure for heaters with
modulating controls, manually
controlled vented heaters, vented
heaters equipped with thermal stack
dampers, and floor furnaces. 49 FR
12169.

The Department published the pool
heater test procedure final rule on
February 7, 1989, referencing ANSI
Standard Z21.56-1986 for gas pool
heaters and extending the test procedure
to cover oil-fired pool heaters. 54 FR
6076.

Since 1984, through cooperative
efforts with the furnace industry and
through the DOE test procedure waiver
process, DOE has become aware of
several additional issues regarding
furnace and vented home heating
equipment test procedures. On August
23, 1993, DOE published in the Federal
Register a proposed rule and notice of
public hearing, hereinafter referred to as
the 1993 Proposed Rule, to amend the
furnace, vented home heating
equipment, and pool heater test

procedures to address these issues. 58
FR 44538. A public hearing was held in
Washington, DC on January 5, 1994.

After reviewing the comments
presented at the public hearing on
January 5, 1994, and additional written
comments submitted following the
public hearing, the Department decided
to reopen the public comment period to
solicit additional comments on one
subject of particular concern to
commenters in the 1993 Proposed
Rule—the application of a
multiplication factor to the auxiliary
electricity consumption of a fossil-
fueled appliance. The proposed
multiplication factor in the 1993
Proposed Rule consisted of the ratio of
the electrical ““source energy” (the
amount of energy used in producing the
electricity consumed by the appliance)
to the electrical “site energy” (the
amount of electricity consumed by the
appliance). The multiplication factor
was used in the two proposed new
energy descriptors, named Energy
Factor (EF) and Annual Efficiency (AE),
proposed by the Department to include
the auxiliary electrical energy
consumption by fossil-fueled
appliances.

On January 20, 1995, the Department
published a Federal Register notice,
reopening the comment period to seek
comments on a revision of the proposed
definition of the multiplication factor.
The new proposed definition was the
ratio of the cost of electricity to the cost
of fossil fuel to the consumer. 60 FR
4348. The 30-day public comment
period was extended by an additional
30 days at the request of commenters
and was closed on March 21, 1995.

Today’s notice amends the test
procedures for furnaces and boilers,
vented home heating equipment, and
pool heaters as follows:

(1) DOE is amending the test
procedure for furnaces and boilers first,
to incorporate provisions contained in
test procedure waivers granted to
different manufacturers from 1985 to
1996 and secondly, to include test
procedures for new product designs. To
accomplish this, the ANSI/ASHRAE
Standard 103-1993 is incorporated by
reference into the test procedure, in the
place of ANSI/ASHRAE 103-1988 that
was referenced in the 1993 proposed
rule. (See below at Il. a. 23. ““ANSI/
ASHRAE Standard 103-1993.”) This
incorporation establishes revised test
procedures for the following furnaces
and features: Atmospheric furnaces with
burner air inlet dampers or flue
dampers; the jacket loss measurement
for downflow furnaces; and furnaces
and boilers employing electro-
mechanical stack dampers with delayed

opening and power vented units
employing post purge during the off-
cycle. In addition, however, today’s
notice incorporates into DOE’s test
procedure provisions that are
modifications of certain sections of
ANSI/ASHRAE Standard 103-1993.
Those modifications include the limit
on air circulation blower delay time at
burner shut-off for furnaces with
unvarying control on blower delay time,
deletion of the insulation requirement
on the internal vent pipe of downflow
furnace during the cool-down and heat-
up tests, deletion of the requirement for
the sealing of cabinet ventilation
openings during the jacket loss
measurement, longer allowed free post
purge time for power vented units
employing post purge, and input
requirement on interrupted ignition
device. In addition, today’s final rule
provides procedures for the calculation
of the annual fossil fuel and auxiliary
electrical energy consumptions.

(2) DOE is amending the test
procedure for vented home heating
equipment by, first, including modified
calculation procedures for the weighted
average steady-state efficiency and
Annual Fuel Utilization Efficiency
(AFUE) for certain manually-controlled
heaters, and secondly, adding a
procedure for calculating the annual
energy consumption of fossil fuel and
auxiliary electrical energy for vented
home heating equipment.

(3) DOE is amending the test
procedure for pool heaters by updating
the referenced ANSI standard for pool
heaters from ANSI Z21.56-1986 to ANSI
Z21.56-1994. DOE is also adding a
procedure for calculating the annual
energy consumption of fossil fuel and
auxiliary electrical energy for pool
heaters and a pool heater heating
seasonal efficiency descriptor that takes
into account the energy consumption by
the pilot light during the standby period
of the pool heating season.

I1. Discussion of Comments

A. Furnaces

In general, the comments received
were supportive of the goals of the
proposed amendments to incorporate
provisions contained in waivers
previously granted, to include test
procedures for new product designs,
and to capture the electrical
consumption of furnaces. However, the
comments by various organizations
presented disagreements with DOE’s
proposal on the effect of some of the
amendments on the measured AFUE.
Additionally, many comments were
received on the proposed formulation of
energy descriptors to capture electrical
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consumption, on both the 1993
Proposed Rule and the January 20, 1995,
Federal Register notice.

In its testimony and written
statement, the Gas Appliance
Manufacturers Association (GAMA)
classified the proposed revisions to the
current test procedure contained in the
1993 Proposed Rule into three
categories. (GAMA, No. 8, at 2).2

The first category comprised changes
that GAMA states would not lower the
measured AFUE of most existing
furnace and boiler models, including
changes to bring the test procedures in
line with waivers previously granted.
GAMA stated its support for the
immediate implementation of most of
the first category of changes.

The second category included
changes that GAMA states would lower
the measured AFUE of most existing
furnace and boiler models. Such a
change, GAMA claimed, would require
the Department to amend the furnace
and boiler efficiency standards because
of the impact on existing models that
marginally meet the standard.
According to GAMA, this would cause
confusion in the marketplace,
accustomed as it is to the current
standard, a minimum AFUE of 78
percent for warm air furnaces.
Additionally, GAMA asserted that a
reduction in the measured AFUE would
result in many units no longer
qualifying for utility rebate programs
that require an AFUE of at least 80
percent. GAMA stated the view that
these changes would place a heavy
burden on manufacturers and requested
a delay in the implementation of the
second category of changes until any
revised efficiency standards went into
effect. GAMA puts the following
changes in this category: Revised
calculation for the effectiveness of
electro-mechanical stack dampers;
power vented systems employing post
purge after burner shut-off; sealing of
cabinet ventilation openings during
jacket loss test; insulation of horizontal
mounted external draft diverters;
insulation of the flue collector box for
power vented units; insulation of the
internal flue pipe for downflow furnaces
during heat-up and cool-down tests;
minimum values for the draft factor Dp
and Dg; measurement of water pump
energy consumption; and test
requirement for modulating boilers.

The third category was the addition of
the proposed AE energy descriptor.

2 Written comments on the 1993 Proposed Rule
were assigned docket numbers and are numbered
consecutively. Comments presented at the January
5, 1994, public hearing are contained in the
transcript.

GAMA suggested further study on the
third category before implementation.

Consolidated Industries, Carrier
Corp., and Lennox Industries supported
GAMA's statement. (Consolidated, No.
21, at 1; Carrier, No. 12, at 1; and
Lennox, Transcript, at 77). Inter-City
Products presented the same list of
revisions regarding their potential
impact on AFUE as GAMA did. Many
of the other commenters referred to
GAMA'’s classification of the three
categories of proposed revisions to the
DOE test procedure in their oral and
written statements and these categories
are referred to in the discussion of
comments below.

The following discussion addresses
the comments received on the proposed
rule.

1. Furnaces and Boilers With Small Air
Passage in the Flue

In the 1993 Proposed Rule, DOE
proposed to change the limiting value of
10 percent from a flow rate ratio to an
area ratio. Both GAMA and Inter-City
Products supported the proposed
revision. (GAMA, No. 8, at 2; and Inter-
City, No. 7, at 4). No other commenters
offered comment on this issue. The
Department is adopting the change in
sections 8.2.1.2.2 and 8.3.1.2 of ANSI/
ASHRAE Standard 103-1993 in today’s
final rule.

2. Air Circulation Blower Delay at
Burner Ignition

The 1993 Proposed Rule specified a
minimum blower delay time of 20
seconds during the heat-up test for
furnaces designed with non-adjustable,
unvarying delay time that is less than 20
seconds. The current furnace test
procedure requires a 1.5-minute delay
between the ignition of the burner and
the starting of the blower.
Manufacturers have requested and been
granted waivers from this requirement
because of an unvarying time delay
designed into their specific models. The
designed time delay granted in the
waivers varied from 20 seconds to 66
seconds among the specific models with
30 seconds as the predominant time
delay. The manufacturers claimed
increases in the AFUE value of from 0.4
to 2.0 percentage points if the designed
time delays were used in the rating test
instead of the 1.5 minutes specified in
the current test procedure. The
Department’s granting of the waivers
permitted those manufacturers to test
units with blowers having unvarying
time delay designed into them. In the
1993 Proposed Rule, the Department
proposed test procedures to allow
testing with an unvarying time delay,
but also proposed a minimum blower

delay time of 20 seconds during the
heat-up test. This is achieved by
bypassing the electronic control, if the
designed non-adjustable, unvarying
delay time is less than 20 seconds.

Both GAMA and Inter-City Products
opposed the requirement of a minimum
20-second delay during the heat-up test
for furnaces with designed, unvarying
blower time delay at burner start-up.
Amana Refrigeration, Inc., stated that
DOE'’s reason of avoiding a cold draft in
the occupied zone is an issue of
comfort, not energy efficiency, and that
DOE should let the competitive
marketplace design products that fulfill
consumers’ desires. (Amana, No. 2, at
1). Inter-City Products stated that DOE
should not define what occupant
comfort is, and as advances in heat
exchanger technology come about, low
mass heat exchanger with very short
heat-up characteristics will evolve
allowing short on-time delays. Inter-City
Products also stated that mandating
time delays as to occupant comfort is to
prescribe the design of a furnace and
would not necessarily reflect the true
operation and efficiency of current or
future furnace designs. (Inter-City, No.
7, at 2). GAMA and York International
Corp. gave similar reasons as Inter-City
Products for opposing the 20-second
requirement, and stated that DOE is
acting outside its authority in factoring
occupant comfort into the efficiency test
procedure. Further they stated that it is
for the marketplace, not DOE, to
discourage the sale of furnaces that do
not provide a reasonable level of
occupant comfort. In addition, the
complexity of the electronic controls
used in today’s furnaces makes it very
difficult for a field installer or repairer
to modify an unvarying blower time
delay. (GAMA, No. 8, at 16; and York,
No. 10, at 3.) Carrier Corp. and
Consolidated Industries both supported
GAMA'’s statement. (Carrier No. 12, at 1;
and Consolidated, No. 21, at 1.) Mr.
Woodworth stated that comfort should
not be the basis for provisions being
included in a laboratory test procedure.
Further, he suggested that the procedure
should be changed to agree with section
9.6.1 of ANSI/ASHRAE Standard 103—
1993, that does not include the 20-
second requirement. (Woodworth, No.
20, at 5).

In the current test procedure for
furnaces, the 1.5-minute fan delay at
burner ignition was specified on the
basis of obtaining a low overall cost of
combined fossil fuel and auxiliary
electrical energy consumption.3 This

3Unpublished National Bureau of Standards
report, Joseph Chi, ““A Note on Effect of HX Weights
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was balanced with the historically
accepted industry practice in furnace
operation of providing occupant
comfort. In granting the waiver requests,
the Department recognized the advances
made by manufacturers on lighter
weight heat exchanger designs with fan-
assisted combustion systems over the
past decade. These advances permitted
a faster heat-up of the heat exchanger
and a shorter fan delay time while still
achieving the desired low overall energy
consumption. In the 1993 proposed
rule, the Department believed that there
is a limit to reducing the weight of the
heat exchanger and, in turn, a limit to
the achievable minimum fan delay time.
This is evident from the fan delay times
in the waiver requests, that were mostly
greater than or equal to 30 seconds. It

is possible, however, that as new
material and technology evolve, an even
lighter weight heat exchanger with
better heat transfer performance will be
developed. Such a heat exchanger could
result in a faster furnace heat-up and
allow a fan delay time of less than 20
seconds. The 20-second minimum fan
delay time might become inappropriate
for these better-designed furnaces of the
future. Nevertheless, for furnaces
lacking such designs, the Department
believes that without the minimum fan
delay requirement used during the test
for furnaces with non-adjustable,
unvarying fan delay control, a
manufacturer could simply modify the
furnace’s electronic control without any
resulting improvement in its heat
transfer performance. Thus, the
manufacturer would obtain a higher
AFUE value. The Department assumes
that consideration of consumer
satisfaction in the long term will
prevent that practice.

Based on the above reasons, the
Department has decided to drop the
proposed requirement of a 20-second
minimum fan delay for furnaces
designed with a non-adjustable,
unvarying blower time delay during the
heat-up test. Instead, DOE is adopting
the procedure specified in section 9.6.1
of ANSI/ASHRAE Standard 103-1993 in
today’s final rule.

3. Air Circulation Blower Delay at
Burner Shut-off

In the 1993 Proposed Rule, DOE
proposed a modification to the ANSI/
ASHRAE Standard 103-1988 version of
the procedure now specified in section
9.5.1.2.2 of ANSI/ASHRAE Standard
103-1993. The modification requires
that a furnace, if designed with an
unvarying time delay that does not

on annual performance and cost of Operation of a
furnace,” February, 1978.

provide the same blower delay time that
is specified for units with adjustable
blower control, shall be tested with the
blower control bypassed, and the blower
manually controlled to give the delay
time specified during the cool-down
test. This delay time is three minutes for
non-condensing, or 1.5 minutes for
condensing furnaces, or 40°F
temperature difference, whichever gives
the longer time delay.

During the cool-down test, the extant
test procedure allows a delay in blower
shut-off of three minutes (1.5 minutes
for condensing furnaces) or until the
supply air temperature drops to a value
of 40°F above the inlet air temperature,
whichever gives the longer time delay.
ANSI/ASHRAE Standard 103-1993
provided an additional exception
(section 9.5.1.2.2) that for a furnace
without adjustable fan control, the delay
shall be as designed.

Both GAMA and Inter-City Products,
as well as other commenters, expressed
opposition to the specified maximum
time delays for blowers with unvarying
time delay in the proposed test
procedure during the cool-down test.
Inter-City Products stated that older or
heavier mass heat exchangers may
require more than three minutes of cool-
down time. They gave the same reasons
as given in Inter-City Products’
comments against blower time delay at
burner ignition in opposing the use of
occupant comfort as the criterion in
determining the maximum allowable
time delay. (Inter-City, No. 7, at 2).
GAMA gave similar reasons as Inter-City
Products in opposing the requirement
with respect to high mass heat
exchangers. Further, they gave the same
reasons as given in GAMA’s comments
against blower time delay at burner
ignition in opposing the use of occupant
comfort as a criterion in the test
procedure. GAMA also pointed out the
difficulty of adjusting an unvarying
electronic time delay control in the
field. (GAMA, No. 8, at 16). York
International gave similar reasons as
GAMA. (York International, No. 10, at
3). Carrier Corp. and Consolidated
Industries both supported GAMA’s
statement. (Carrier, No. 12, at 1; and
Consolidated, No. 21, at 1). The
California Energy Commission (CEC)
pointed out that the wording in section
8.4 of appendix N in the 1993 Proposed
Rule is misleading. It stated that the
time delay criterion of 40°F temperature
difference between supply air and
return air for units with adjustable fan
control can be interpreted as not
applying to condensing furnaces. Also,
the time to reach the 40°F differential
after burner shut-off may be shorter than
three minutes, resulting in both a cold

draft and a higher rating that fail to
achieve a reasonable level of occupant
comfort. (CEC, No. 25, at 1).

In the current test procedure for
furnaces, the requirement for maximum
fan delay time after burner shut-off was
specified on the basis of obtaining an
overall low cost of combined fossil fuel
and auxiliary electrical energy
consumption balanced with the
historically accepted industry practice
in furnace operation to provide
occupant comfort. The after burner shut-
off is defined as three minutes, or 1.5
minutes for condensing furnaces, after
the burner shuts off, or until the supply
air temperature drops to a value of 40°F
above the inlet air temperature,
whichever gives a longer fan-on time.
The Department recognized the heat
capacity of a heavier mass heat
exchanger in retaining a greater amount
of heat energy. This is evidenced by the
specification in the existing test
procedure of either three minutes (1.5
minutes for condensing furnaces) or
40°F differential in plenum to return air
temperature, whichever gives a longer
fan-on time. The removal of the
maximum fan-on time requirement
could encourage some manufacturers to
lengthen the fan-on time after burner
shut off without an accompanying
improvement in furnace design. The
manufacturers could do this by simply
changing the electronics in the
controller. Those furnaces would be
able to obtain a slightly higher
calculated AFUE by using a lower flue
gas temperature measured at nine
minutes after burner shut-off when the
fan runs longer. Those furnaces
however, would actually be consuming
greater electrical energy than the savings
in fossil fuel. This would be contrary to
the intent of EPCA to reduce the
nation’s overall energy consumption.

Based on the reasons given above, and
the fact that the proposed provision
does not affect the rating of any existing
furnaces, today’s final rule prescribes
the maximum blower delay time
criterion specified in the 1993 Proposed
Rule. This specification is for a furnace
designed with an unvarying blower time
delay during the cool-down test in
today’s final rule.

With respect to the comment by the
CEC, the Department agrees that the
wording in the 1993 Proposed Rule is
misleading. In today’s rule, therefore,
the wording of ANSI/ASHRAE Standard
103-1993, section 9.5.1.2.1, which
includes the 40°F temperature
difference for condensing furnaces, is
adopted instead. CEC also commented
that for certain furnaces the 40°F
temperature differential could be
reached in less than three minutes and
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thus creating a possible cold draft. The
blower time delay criterion is prescribed
for blowers with adjustable time delay
control in the current furnace test
procedure. Changing the criterion
would require the retesting of many
existing furnaces. Also, the criterion
was agreed to by consensus of the
ASHRAE Standard Project Committee
(SPC) 103 and specified in ANSI/
ASHRAE Standard 103-1993. The
Department sees no reason to change
that criterion presently.

In the 1993 Proposed Rule, the
Department also specified an exception
to the delay time requirement for
furnaces that employ a single motor to
drive a power burner and the air
circulation blower. In that case, the
power burner and the blower would be
stopped together. The current test
procedure includes this exception of
simultaneous start/stop operations
during both the heat-up and the cool-
down tests. ANSI/ASHRAE Standard
103-1993 specifically includes this
exception in the heat-up test but it is not
specified in the section for the cool-
down test. The Department considered
it to be only an inadvertent omission in
ANSI/ASHRAE Standard 103-1993.
There was no comment received on this
issue, and the Department is specifying,
in today’s final rule, the modification to
ANSI/ASHRAE Standard 103-1993. The
Department specifies that if a single
motor drives a power burner and the air
circulating blower, the power burner
and the blower shall be stopped together
during the cool-down test.

4. Burner Box Inlet Damper and Flue
Damper

Both GAMA and Inter-City Products
supported the proposal to include a
tracer gas test method for atmospheric
furnaces with inlet or flue dampers.
(GAMA, No. 8, at 2; and Inter-City, No.
7, at 4). There were no other comments
on this issue. The Department has
included this provision in today’s final
rule.

5. Jacket Loss Test for Downflow
Furnaces

The proposal in the 1993 Proposed
Rule to include a jacket loss test for
downflow furnaces was supported by
both GAMA and Inter-City Products.
(GAMA, No. 8, at 2; and Inter-City, No.
7, at 4). These were the only comments
on this issue. The Department is
adopting the proposed jacket loss test
procedure for downflow furnaces as
specified in ANSI/ASHRAE Standard
103-1993 referenced in today’s final
rule.

6. Blower Compartment Heat Loss
During Jacket Loss Test

Both GAMA and Inter-City Products
supported the proposal in the 1993
Proposed Rule to exclude the surface
area of the blower compartment in the
jacket loss test. The CEC believed that
the blower compartment should not be
considered as part of the duct system
and that the heat loss through the
blower compartment should be
measured in the jacket loss test. It stated
that if the blower compartment is
considered as the duct system, then the
insulation requirement for duct systems
in building codes will apply to the
compartment. The CEC believed that
this is not presently done to the furnace
cabinet in the field and, in addition,
manufacturers and others may
recommend against the insulation of the
cabinet. (CEC, No. 25, at 2).

The Department believes that for most
furnaces, the blower compartment is in
the return air side of the cabinet. The
surface temperature of the blower
compartment will be nearly the same as
the air temperature around the
compartment, and the heat loss from
that surface to the test room air will be
negligible. The added burden of
instrumenting the blower compartment
surface with thermocouples is not
justified. The Department is therefore
not adopting the CEC’s suggestion of
requiring some mechanism for
measuring the heat loss from the blower
compartment. The Department is
adopting the provision of excluding the
surface area of the blower compartment
in the jacket loss test as specified in the
ANSI/ASHRAE Standard 103-1993
referenced in today’s final rule.

7. Revised Piping Arrangement for Hot
Water Boilers

Both GAMA and Inter-City Products
supported the proposal in the 1993
Proposed Rule for a revised piping
arrangement for hot water boilers.
(GAMA, No. 8, at 2; and Inter-City, No.
7, at 4). This was the only comment on
this issue. The Department has adopted
this provision as specified in ANSI/
ASHRAE Standard 103-1993, which is
referenced in today’s final rule.

8. Maintaining of Draft During Off-Cycle

Both GAMA and Inter-City Products
supported the proposal to maintain draft
during off-cycle for only those oil-fueled
or power gas burner furnaces that
employ barometric dampers for draft
control. (GAMA, No. 8, at 2; and Inter-
City, No. 7, at 4). This was the only
comment on this issue. The Department
has adopted this provision as specified

in ANSI/ASHRAE Standard 103-1993,
which is referenced in today’s final rule.

9. Tests Requirement for Modulating
Units

In the 1993 Proposed Rule, DOE
proposed to correct the following
discrepancy between the current DOE
test procedure and ANSI/ASHRAE
Standard 103-1988, which DOE
proposed to reference. The current DOE
test procedure requires that for step
modulating units, the steady-state
efficiency test shall be conducted at
both the maximum and the reduced
input rates. The ANSI/ASHRAE
Standard 103-1988 required the above
tests at the reduced rate only. The 1993
Proposed Rule made clear that DOE
would continue to require testing at
both rates.

Both GAMA and Inter-City Products
supported the proposal for testing
modulating furnaces. GAMA put the
proposed correction to ANSI/ASHRAE
Standard 103-1988 for testing
modulating boilers into the category of
proposals on which it asked for delay in
implementation until revised efficiency
standards are adopted. (GAMA, No. 8, at
4; and Inter-City, No. 7, at 4). Carrier
Corp. and Consolidated Industries both
supported GAMA'’s position. (Carrier,
No. 12, at 1; and Consolidated, No. 21,
at 1). The Department does not agree
with the comments that the correction is
a revision to the existing DOE test
procedure for modulating boilers. Such
a test is already included. Specifically,
the conditions (at rated input or reduced
input) under which heat-up and cool-
down tests are to be conducted are
already specified in the current DOE test
procedure. (See sections 3.1, 3.2, 3.4,
and 4.5 of appendix N to subpart B of
part 430.) The proposed clarification for
the optional tracer gas test at rated input
or at a reduced input rate is to make
certain that the resulting measured draft
factor Dp value(s) would be consistent
with the other measured quantities
when they are combined in the
calculation procedure for the off-cycle
losses. The Department believes that
this clarification will have either no
effect, or negligible effect on an
insignificant number of units.

Such a requirement was not clearly
stated in ANSI/ASHRAE Standard 103—
1988, but in DOE’s view it was implicit
in that standard. The Department
proposed this provision in the 1993
Proposed Rule only to clarify the
language in the then-referenced ANSI/
ASHRAE Standard 103-1988. The
Department has therefore adopted this
provision as specified in ANSI/ASHRAE
Standard 103-1993, which is referenced
in today’s final rule.
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10. On-Cycle Time Constant and Off-
Cycle Time Constant

Both GAMA and Inter-City Products
supported the proposal for the on-cycle
time constant and off-cycle time
constant. (GAMA, No. 8, at 2; and Inter-
City, No. 7, at 4). The Department has
adopted this provision as specified in
ANSI/ASHRAE Standard 103-1993,
which is referenced in today’s final rule.

11. Multiplication Factor for Jacket Loss
for Finned Tube Boilers for Isolated
Combustion System (ICS)

In the 1993 Proposed Rule, DOE
proposed to use the multiplication
factor of Cj=0.50. Both GAMA and Inter-
City Products supported the proposal
for the value of the multiplication factor
for jacket loss for finned tube boilers.
(GAMA, No. 8, at 3; and Inter-City, No.
7, at 4). The Department has adopted
this provision as specified in ANSI/
ASHRAE Standard 103-1993, which is
referenced in today’s final rule.

12. Calculation Procedure for Electro-
Mechanical Stack Dampers

GAMA commented that the proposed
calculation procedure for evaluating the
effectiveness of a stack damper would
reduce the measured AFUE of both
furnaces and boilers. (GAMA, No. 8, at
3). GAMA believes that the proposed
changes would affect the efficiency
rating of existing warm air furnaces.

In the case of warm air furnaces, the
Department has considered the
comment and disagrees with the
statement that the proposed changes
would affect the efficiency rating of
existing warm air furnaces. Referring to
Table 6, System Numbers, and sections
11.2.9.18,11.2.10.3 and 11.2.10.4 of
ANSI/ASHRAE 103-1993, a stack
damper’s operation has no effect on a
warm air furnace installed as an Isolated
Combustion System (ICS) No. 9 or 10.
Because the existing non-weatherized
warm air furnaces are rated as ICS
systems, the problems cited by GAMA
do not apply to existing furnaces. Also,
because any direct vent system is
defined as system No. 9 or 10, the
problems likewise would not apply to
direct vent systems such as those used
for most mobile home furnaces.

In the case of boilers, which are
installed indoors and rated as indoor
systems, the effect of the revisions on
the measured AFUE would be very
small. For most existing boilers the
stack damper closes within 30 seconds
after the main burner is shut off, and the
effect will be on the order of 0.1
percentage-point change in AFUE. The
effect is therefore negligible for any
stack damper that is completely closed

within the 30-second interval. The
effect, however, could be large if the
damper closing time delay were to be
extended for a long period. Such an
extension would take advantage of the
deficiency in the current procedure,
where the damper is assumed to close
instantaneously after the burner shut-
off. The Department has therefore,
adopted the revision as proposed in the
1993 Proposed Rule (and as included in
ANSI/ASHRAE Standard 103-1993) in
today’s final rule.

13. Power Vented Systems Employing
Post Purge After Burner Shut-Off

In the 1993 Proposed Rule, the
maximum free post purge time was
specified to be five seconds for both gas-
and oil-fired furnaces and boilers. There
were seven comments on this proposal.
GAMA stated that the proposed
maximum free post purge time would
significantly reduce the measured AFUE
of most existing models, and require
DOE to amend the NAECA furnace and
boiler efficiency standards for existing
models that marginally meet the current
minimum standard of 78 percent AFUE
for furnaces and 80 percent for boilers.
(GAMA, No. 8, at 4). Carrier Corp.,
Consolidated Industries, and Lennox
Industries all supported GAMA'’s
position. (Carrier, No. 12, at 1;
Consolidated, No. 21, at 1; and Lennox,
Transcript, at 77).

Inter-City Products requested that the
implementation of this and other
category 2 revisions be postponed to a
future rulemaking, coordinated with
implementation of amendments to
furnace minimum efficiency standards.
To support its request, Inter-City
Products commented that DOE needs to
lower the minimum standard on
marginal units to correspond to changes
in test procedure measurements, and
address the problem associated with the
utility rebate program. Inter-City
Products further stated that for the
manufacturers to modify these models,
such that they attain the 80 percent
AFUE value, the redesigned equipment
may operate in the condensing region
that can affect performance, reliability,
and life of both the equipment and the
associated vent system. (Inter-City,