
 

 
 
      
February 19, 2013 
 
 
Ms. Brenda Edwards  
U.S. Department of Energy  
Building Technologies Program, EE-2J  
1000 Independence Avenue, S.W.  
Washington, D.C. 20585-0121  
 
Re: RFI Test Procedures for Residential Furnaces and Boilers 
Docket No. EERE-2012-BT-TP-0024 
 
Dear Ms. Edwards:  
 
The Air-Conditioning, Heating, and Refrigeration Institute (AHRI) is the trade association 
representing manufacturers of air conditioning, space heating, water heating and commercial 
refrigeration equipment. AHRI’s 300 member companies include all the major manufacturers of 
residential furnaces and boilers (gas and oil fired) doing business in the U.S.  We submit the 
following comments in response to the Request for Information (RFI) issued in the January 4, 
2013 Federal Register which asked for information and comments on amendments to the DOE 
efficiency test procedure for residential furnaces and boilers. Our comments are presented in the 
order that the discussion subjects are presented in Section II of the Federal Register notice.    

A. Reducing Test Burden:  

We appreciate DOE’s interest in reducing the test burden and its acknowledgement that a unit’s 
physical characteristics may make it possible to reliably predict certain performance parameters 
without conducting testing.  We recommend that in the interest of reducing the test burden, DOE 
needs to expand it view beyond “certain performance parameters.”  In this rulemaking DOE 
should incorporate procedures that allow manufacturers to calculate AFUE’s and other required 
efficiency metrics for models where the design characteristics and components which directly 
influence the AFUE rating are common.  DOE always has allowed the AFUE rating of a family 
of residential cast iron sectional boiler models to be determined based on linear interpolation of 
data obtained from testing the smallest and largest capacity models in the family.  In addition, the 
residential water heater test procedure already includes the section “Ratings of Untested 
Models.”  As product technology evolves, we think now is the time for DOE’s test procedures 
similarly to evolve to incorporate specifications that establish the circumstances under which 
model ratings may be developed from the data obtained from the testing of similar models and 
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the procedures for determining the ratings of the untested models.  The test procedures should be 
revised to make this option available to all residential furnaces and boilers. We recognize that all 
such ratings would still be subject to certification and enforcement requirements and believe that 
appropriate procedures can be developed that do not compromise the requirement for the 
accurate rating of all models.  

A. (1) through (5) Default Values:  

We agree that DOE should reassess the default values for draft factor and jacket loss; consider 
replacing the heat up and cool down tests with default seasonal factors; and try to simplify the 
calculation procedure for determining the burner cycling and draft losses. Furthermore we note 
the importance of addressing these default values in the broader context of simplifying the test.  
Preliminary information from our members indicates that the default draft factors are too high for 
current models of furnaces and boilers and that the default jacket loss value for furnaces may be 
twice as high as the typical jacket loss of current models.  The relatively short comment period 
for this notice did not allow us to develop data on these issues.  As this rulemaking continues we 
will provide more detailed information. 

B. (1) Update the reference to ASHRAE Standard 103-2007.   

Recognizing DOE’s intent to update its reference to the 2007 edition of ASHRAE Standard 103, 
our comments focus on those sections of ASHRAE 103-2007 that may require further 
amendment as part of this rulemaking.  

Before addressing those sections we have an overarching comment that applies both to this issue 
of referencing ASHRAE 103-2007 and all the other test procedure changes that may be 
considered during this rulemaking. Stated simply, DOE must avoid making changes just for the 
sake of making changes.  The cost of product testing for manufacturers is significant both in 
terms of dollars and use of the finite resources of time, facilities and manpower.  Every change to 
the existing test procedures must be considered in terms of the benefit of the change compared to 
its effect on the resulting efficiency measure.  Changes that are necessary to address new 
technologies have the obvious benefit of providing an accurate rating for models employing that 
technology as well as a positive effect on the resulting efficiency measure.  On the other extreme, 
a change that might improve the accuracy of the AFUE by mere hundredths of a percent is of no 
real value when the rating will be rounded to the nearest whole number or even the nearest tenth.  

Sections 11.4.9.11 and 11.4.9.12 provide calculations that replace numeric specifications of 
on/off cycle times for two-stage and step-modulating furnaces and boilers.  The calculations are 
based on the model’s turndown and use load factors (function of average outdoor temperature, 
oversize factor, and balance point temperature) and thermostat cycle response times.  These 
calculations complicate the test in that oversize factor is calculated based on the output capacity 
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of low and high fire.  Yet the actual output capacities are not known until the test is completed.  
Thus the test technician must determine the on/off cycle times based on an estimate of the output 
capacities and subsequent oversize factor.  Then, once the output capacities are measured, the 
technician may have to rerun the test because the estimated cycle times that were used in the test 
were not sufficiently accurate.  These calculations need to be considered further during this 
rulemaking and should not be included as part of the reference to ASHRAE 103-2007. 

In ASHRAE 103-2007 the table of Design Heating Requirements (DHRs) (Table 8 in the 1993 
edition) has been deleted and the calculations, which formerly used DHR values from that table, 
now rely solely on the oversize factor and QOUT.  This change may have more effect on estimates 
of electric consumption than the AFUE value.  Therefore, this is another part of the 2007 edition 
that needs to be considered further during this rulemaking. 

B. (2) We believe the existing tolerance ranges for measuring variables such as fuel calorific 
value, weight of condensate, water flow and temperature, voltage, and flue gas composition are 
acceptable.  We recommend that DOE not consider changing any of these tolerance ranges 
unless DOE has data showing that there is a specific flaw or problem with a particular one of 
these measurements. 

B. (3) Our experience is that the statistical variability encountered during testing in variables 
such as firing rate, heating media temperatures and flow rates, and ambient air temperature is 
acceptable.  We are not aware of any particular problems associated with the measurement of 
these parameters.  In the case of the input rate, the ± 2% specification addresses the fact that the 
input rate may change slightly in the course of the test. This tolerance allows that a unit that has 
been set up on rate at the beginning of the test will still be considered on rate even if the input 
rate changes a small amount. As in the case above, DOE should not consider changing any of 
these items unless DOE has data showing that there is a specific flaw or problem with a 
particular one of these measurements. 

B. (4) Tightening of the allowable room air temperature range. 

We agree that this warrants consideration.  However during this consideration DOE must 
recognize that any tightening of this range may either require test facility changes to control 
temperature or limit a manufacturer to conducting this test only during certain times of the year 
when the outside ambient conditions allow his test facility to be within the specified range.  If 
DOE’s inclination is to tighten this range, this consideration should include the option of a 
mathematical correction to adjust results when a test is conducted with the room temperature 
outside the specified range. 

Although not specifically mentioned, we recommend that consideration be given to specifying a 
relative humidity range.  One of the factors that should be considered in the development of a 
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specification for the test room relative humidity is the relative humidity that the equipment is 
likely to experience in the field during its operation. As is the case with room temperature, this 
consideration should include the option of a mathematical correction to adjust results when a test 
is conducted with the relative humidity outside the specified range. 

B. (5) Minimum draft factor 

We agree that the test procedure should continue to use a minimum draft factor for products with 
restricted flueways.  We agree also that DOE should consider identifying conditions under which 
the minimum draft factor can be applied.  In addition to these aspects of this issue, we 
recommend that DOE consider two other things: revising the default draft factor value; and 
reevaluating the tracer gas method.  We will be providing information on some of these 
additional items based on experience obtained from our efficiency certification program. 

B. (6) System number for direct vent boilers. 

We believe that the current system number specifications are adequate.  We could not discern 
from the information provided in the RFI notice the issue that was of particular concern.  
Therefore, we ask DOE to provide additional explanation as to why this item needs to be 
addressed. 

B. (7) Appropriateness of current oversize factor. 

We do not believe this issue warrants consideration.  It is true that the size of furnaces being 
installed has trended toward smaller capacity units but this has been driven by weatherization 
improvements made to existing homes and codes for new residential buildings that result in 
tighter envelopes.  The net result in both cases is that the heating load of the residence is lower.  
But this does not directly correlate to any change in the oversize factor used in determining what 
size unit to install.  The size of the furnace that is selected is based on the estimated heating load. 
Two homes of the same design and square footage but with different levels of insulation and 
infiltration rates will have different sized furnaces.  But in each case the contractor may have 
applied the same oversize factor to the estimated heating load to determine the size of furnace 
needed.  Also, the increased use of two stage and multistage models reduces the significance of 
having an accurate oversize factor in the test procedure.  In the field the oversize factor only 
relates to the full input rate of the furnace or boiler.  When the unit is operating at the reduced 
rate, whatever that rate is, it will be firing at an input much closer to the estimated design heating 
load of the house.  

B.(8) Supply water temperatures specified for boilers. 

We do not agree that the supply water temperatures specified for testing boilers needs to be 
changed.  We recommend that as an alternative DOE consider including the low water 
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temperature test in Appendix F of ASHRAE 103-2007 as additional test for use by 
manufacturers as they so choose to provide supplemental efficiency information. 

B.(9) Inconsistency between test setup and field settings recommended in installation 
instructions. 

We agree that this should be considered.  There are some test setup specifications that need to be 
clarified or more detailed and we will provide specific recommendations in a subsequent 
submittal.   

B. (10) Number of significant digits to be used for rounding of AFUE value. 

We agree that this needs to be clarified and recommend that DOE specify rounding to nearest 
tenth of a percent.  This has been the common practice for furnaces and boilers and is a sufficient 
level of accuracy to distinguish models that do have different efficiency. 

B. (11) Vent stack configuration. 

This issue does not need to be considered.  The current vent configuration is appropriate for 
efficiency testing.  The vent configurations in safety standards are different because they focus 
on safety considerations.  The critical aspect of the vent configuration in the efficiency test 
procedure is to provide a uniform test condition.  A change in vent stack configuration would 
change the AFUE measure for all models but there is no practical benefit to that change.  The 
AFUE value would not be better, just different. 

C. (1) Modification of the boiler average annual auxiliary electrical energy consumption (EAE) 
calculations to include one system circulating pump and an additional pump (if present) that 
circulates water during the operation of the burner. 

We agree that the measurement of any internal circulating pump consumption should be included 
in the test procedure.  However, in most designs, the operation of this internal circulating pump 
is directly tied to the operation of the burner, i.e. water must be flowing in order for the burner to 
fire.  Thus, it may be more appropriate to include that electrical consumption in the “Be” term. 

C. (2) Incorporation of a method for part load efficiency into the electricity consumption 
calculations for modulating equipment to address variable speed motors or pumps. 

We recommend that DOE not consider this issue.  It will not provide any significantly improved 
consumption calculation.  This added method would be a minor tweak of an electrical 
consumption value which is already insignificant compared to the total furnace or boiler energy 
consumption.  This is an issue where the benefit does not justify the added testing. 
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C. (3) Inclusion of other electrical power consumption not currently measured during active 
mode. 

We recommend that DOE not consider this issue.  Although the current DOE test procedure does 
not specifically include power consumed by the other devices that use power during the active 
mode (e.g., gas valve and safety and operating controls), on a practical basis that consumption 
may be being measured.  If an electric meter is attached to the electric supply of the furnace or 
boiler, it will measure all the electricity consumed while the unit is operating. There are no other 
significant electrical power consumptions occurring that are not already measured.  Even if the 
consumption of the devices cited as examples is not measured, the electricity consumed by those 
devices is so small that its measurement does not provide any significantly improved 
consumption calculation.   

C. (4) Reconsideration of average burner operating hours. 

We recommend that DOE not consider this issue.  The average burner operating hours is used to 
estimate average annual energy consumption.  The value of that estimate lies only in its use as a 
tool to compare models.  Using a different average burner operating hours just moves the scale 
of comparison but provides no added value to consumers.  The more directly significant estimate 
for a consumer is the estimated energy consumption for that model in their home. Methods 
already exist for consumers to estimate annual consumption based on the area of U.S. in which 
they reside and the specific characteristics of their home.  This more useful estimate is unaffected 
by the national average burner operating hours. 
 

D. (1) through (3) Inclusion of a performance test to demonstrate that the ‘‘automatic means’’ 
required on residential boilers functions as required.  

We recommend that DOE not consider this issue.  This is a design requirement.  The designs that 
are being used to comply are so diverse that it is not possible to develop a test that could properly 
evaluate all these design solutions.  Thus, any procedure that DOE might develop would 
invariably “fail” one or more designs that do in fact meet this requirement.  Any benefit from this 
concept is overwhelmed by its potential for controversy. 

E. (1) Static pressures specified in ASHRAE 103-2007 are different than those in DOE proposed 
furnace fan test procedure. 

We recommend that DOE not consider this issue.  As noted this does not affect the AFUE 
measurement so any change has little to no value.  Furthermore the furnace fan test procedure is 
still a work in progress.  DOE should wait until that procedure is finalized before any further 
thought about this issue.    
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F. (1) and (2) Other procedures for measuring furnace and boiler efficiency. 

We recommend that DOE not consider any other procedures for measuring furnace and boiler 
efficiency. There is no value to considering wholesale changes to the current test procedure but 
the effects on manufacturers and others would be significant and all negative.   

G. Expansion of the scope of the DOE test procedure to include combination space heating/water 
heating equipment. 

We support this concept in general but have concerns about whether a procedure appropriate for 
all such types of combination equipment can be developed.  The types of combination space 
heating/water heating equipment currently on the market are: water heaters that have a loop 
connected to coils in an air handler; boilers that circulate water through coils or other heat 
exchanger in a storage tank; boilers with tankless coils; and integrated boiler/water heating 
equipment. 

H. Standby and Off Mode  

We have no comments on this item at this time but agree that it should be considered as part of 
this rulemaking.  

I. Other Issues:  

We have not identified any other issues regarding the efficiency test procedure for residential 
furnaces and boilers that need to be considered at this time. 

We appreciate this opportunity to provide comments and participate in this rulemaking. 

Respectfully submitted, 

 

Frank A. Stanonik 
Chief Technical Advisor 
 


