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July 30th, 2012
Via Electronic Mail

Ms. Brenda Edwards

U.S. Department of Energy

Building Technologies Program, Mailstop EE-2J

1000 Independence Ave., SW

Washington, DC  20585-0121

Re: Docket Number EERE–2010–BT–TP– 0010; RIN 1904–AC21
The following comments are submitted for the record of the Department’s above-captioned rulemaking regarding the Furnace Fan Test Procedure Notice of Proposed Rule. They are submitted on behalf of the Northwest Energy Efficiency Alliance and the Northwest Power and Conservation Council.

The Northwest Energy Efficiency Alliance is a non-profit organization working to encourage the development and adoption of energy-efficient products and services. NEEA is supported by the region’s electric utilities, public benefits administrators, state governments, public interest groups and efficiency industry representatives. This unique partnership has helped make the Northwest region a national leader in energy efficiency.
The Northwest Power and Conservation Council (Council) is an interstate compact between the states of Idaho, Montana, Oregon and Washington authorized by the Northwest Electric Power Planning and Conservation Act of 1980 (PL96-501).
  The Council’s role is to ensure that the Northwest’s electric power system will provide adequate and reliable energy at the lowest economic and environmental cost to its citizens.  The Congress charged the Council with developing integrated electric power plans for the Northwest. These plans are to rely on cost-effective conservation as their first priority resource.

Fundamentals
The most important thing DOE can do to further the progress of this rulemaking at this time is to decide whether it proposes to regulate furnace fans or air handlers.
To the extent that the Department defines the product it intends to regulate, it uses the statutory language from 42 USC 6295 (f)(4)(D). In the NOPR summary (FR 77 No. 94 p.28676), DOE states that, “Furnace fans include, but are not limited to, the air distribution fans used in weatherized and non-weatherized furnaces, oil furnaces, electric furnaces, modular blowers, and hydronic air handlers.” The Department also refers to “furnace fans used in HVAC products” in various places in the NOPR.

This language implies to us that DOE considers furnace fans to be components of HVAC products, such as air handlers. We agree with this use and interpretation of the term “furnace fans” and further assert that furnace fans are indeed a component of HVAC air handlers.

DOE then goes on to reference and propose the adoption of certain sections of AMCA 210-2007, and ANSI/ASHRAE 51, test procedures for measuring the efficiency of fans. 
All of these early language and test procedure reference proposals suggest to us that DOE intends to make furnace fans, a component of air handlers, the covered product in this rulemaking and the one for furnace fan standards.

But then the Department changes direction. As described by its contractors in the June 15th public meeting, DOE intends to use its proposed furnace fan test procedure to measure the efficiency of air handlers. Specifically, it was stated that the tests would be conducted not with the fan removed from the air handler, but rather by connecting the entire air handler to the test apparatus. This could be consistent with the language on p. 28699 of the Federal Register notice, where DOE proposes that, “Furnace fans shall be tested as factory-installed in the HVAC product in which they are integrated.” Aside from the fact that the same fan is often installed in several different HVAC products, this proposal seems to specify that air handlers are to be tested using a test procedure designed to test fans. 
In addition, DOE states its intention to specify test procedures for measuring standby and off-mode energy consumption of hydronic air handlers.

As we heard many times during the June 15th public meeting, the appropriate test procedure to reference for measuring the efficiency (air flow and energy consumption) of air handlers is ANSI/ASHRAE 37. We also heard from Ingersoll Rand and others that the appropriate product to regulate in this case is the appliance – the air handler.

This would make far more sense on many levels. First, manufacturers already test their air handlers using ANSI/ASHRAE 37 in order to establish their fan curves for the products. A considerable amount of data is generated in this process, most or all of which would be at odds with data generated using a modified AMCA 210 and ANSI/ASHRAE 51. AHRI 210/240 also references ANSI/ASHRAE 37. So the current proposal would increase manufacturer test burden notably, without producing any additional benefits in describing air handler efficiency.
While we did not hear any specifics at the June 15th public meeting about the vetting of existing manufacturer testing regimes, we suggest that a change in direction generally agreed upon by stakeholders at the June 15th public meeting – regulating air handlers and referencing the test procedures already used by manufacturers for the purpose of determining air handler efficiency – is of sufficient magnitude to make a Supplemental NOPR (SNOPR) appropriate.
As some of the manufacturer stakeholders suggested at the end of the meeting, they hoped that this meeting was not the last time they would have an opportunity to weigh in on the Department’s proposed test procedures. We also have that hope, and further hope that DOE will issue an SNOPR in order to vet a substantially improved set of proposals.
Because we suggest here that the Department abandon its proposed reference to and adoption of portions of AMCA 210, we won’t comment on the efficacy of the various test set-ups offered by this test method (Issue 7).

Standby and Off-mode Energy Use (Issue 5)
The Department “proposes to incorporate the methods specified in the DOE test procedure for residential furnaces and boilers to measure the standby mode and off mode energy consumption for furnace fans used in hydronic air handlers.” As pointed out earlier in these comments, DOE needs to decide if it’s testing furnace fans or air handlers, as it implies here that one (the fan) is a component of the other (an air handler). Strictly speaking, we suspect that at least some of the standby or off mode energy use is associated with the air handler, not only the fan. However, for the purpose of these comments, we’ll assume that DOE is regulating air handlers and address the measurement of standby and off mode energy use for these.
While we acknowledge DOE’s statutory mandate to include a method for measuring this energy use in this test procedure rulemaking, we believe the Department has enough flexibility to do so in a way that is helpful to consumers and HVAC contractors (“the market”), and at the very least does not create confusion in the market. We also acknowledge that manufacturers already test for standby energy use in some existing products with air handlers, such as furnaces, and heat pump and air conditioning systems. However, the Department’s proposal to fold standby use into the efficiency rating of hydronic air handlers, only, will result in an inability of consumers and HVAC contractors to compare the standby energy use of various kinds of air handlers.

We also believe there is substantial room for improvement in standby energy use in these products, at very low cost. DOE’s recent external power supply rulemaking suggested significant energy savings at very low cost for transformers and power supplies. Burying the standby use in the much larger energy use of the air handler in active mode will make this component of total energy use all but disappear in many cases, removing any obvious incentive to invest in the improvements. The Department should not integrate standby and off mode energy use into the FER metric for these products, but rather list it separately, even if this energy use is also integrated into the efficiency ratings of the same products when used as part of a system such as an air source heat pump system or air conditioning system.
Since manufacturers already test standby and off-mode energy use in many kinds of air handlers already, it should be an insignificant additional burden to separately list this energy use when the product is rated as an air handler. Of course this means that test method for air handler standby and off-mode energy use should be the same one as for the existing test method for furnace standby and off-mode energy use. We see no reason why this cannot be the case, as all air handler products are very similar in this regard.

Fan Efficiency Rating (FER)

The Metric
In spite of the fact that the Department’s proposed definition of FER in the June 15th public meeting presentation is somewhat misleading, we concur with the ultimate metric produced (watts/1,000 cfm).

Rated Air Flow Control Settings / Operating Modes (Issue 1)
As the Department no doubt discovered at the June 15th public meeting, defining operating modes is not as simple as many would like. In our experience (working with thousands of heat pump, air conditioning and furnace field installations over the last 15 years), heating fan speeds are most often selected with one of the lower two taps on a PSC fan motor, and cooling is done with one of the higher two taps, and often the highest. If there is any circulation done using these systems (with PSC motors), it would be set up on the lowest speed tap.

Most often however (the majority of furnace and heat pump installations in our Region use variable speed air handlers), there are multiple speeds to select from for all three of these functions. However, the control strategy for the fan depends on the installation and the nature of the overall system where the air handler is being used. This can result in a wide variation in fan mode speeds.

However, for the purpose of the test procedure, not all of these have to be closely defined. Obviously the maximum mass flow mode should be one, as should the minimum. In between there should probably be one lower cooling speed and a second heating speed tested. Based on our experience, it would not be unreasonable to assign the lowest available speed to the circulation (fan only) mode.
All of the above raises a few questions about DOE’s proposed “default airflow-control settings.” In a multistage system with a variable speed air handler, there is no “default” airflow setting, per se. While a “default” setting may be more apparent for heating, the cooling airflow setting depends almost entirely on the capacity of the cooling system installed, and may often not be the highest airflow setting. And the “default lowest heat” setting sounds like it should be interpreted as the airflow setting for the lowest stage of heating. This setting, by itself, will not be especially representative of system operation, all by itself, in a properly sized system, which may spend at least a quarter of its heating operating hours in high stage mode. Our conclusion is that for multi-stage systems (variable speed air handlers), three modes of test are not enough to properly characterize how the system will be used in the field.
NEEA is gathering a substantial amount of field performance data on heating and cooling systems of all kinds, including air handler data. We will have energy use, external static pressure measurements in various modes, data on the home the system operates in (conditioned square footage, whole-house UA, duct leakage, etc.) and full demographic data. HVAC equipment is identified by brand name and model number, and system type. We will provide this data to the Department as soon as it is available. We may be able to provide preliminary data in the next couple of months, and 13 months of data early in 2013.

One of the places where much more data is needed is on the use of continuous circulation for air filtration or ventilation purposes. We will be able to identify those cases in our data, as well. DOE’s current assumptions with regard to circulation hours, including data adjustments, are not substantiated by the very limited amount of data from the upper Midwest. More is needed, preferably from several other geographic (and therefore climate) regions.
Number of Determinations

As for the number of determinations needed to accurately define the fan curves for the various operating modes, we note that at least one manufacturer suggested 5, and some others agreed that 5 would be more appropriate than DOE’s proposed 3. We are somewhat ambivalent on this point, but tend to side on the proposal that results in the lowest testing burden for the required accuracy of the result. It may well be that manufacturers already make 5 or more determinations in the development of their fan curves, and there would be little or no increase in testing burden. As long as there are at least 3, we believe that testing will deliver sufficiently accurate results.

External Static Pressure

Definition

The Department’s proposed definition of external static pressure (ESP) exactly matches our own understanding of the term, and we concur with this proposal.
ESP Values for the Reference System (Issue 3)
Based on our extensive field experience with external static pressure performance of all types of ducted air handling systems, we find the Department’s proposed reference system ESP values to be reasonable, and representative of average field values. We note, however, that the variance of these values for conventional systems is quite large, with range of 0.3 in.w.c. to more than 1.0 in.w.c. Most manufacturer-provided fan curve data ends at 1.0 in.w.c.
There are a few caveats associated with our comments above:

1) The data DOE is relying upon is from a limited geographic area, and the manufactured home data is from an even more limited area (the Pacific Northwest). Because there have been significant region-wide energy efficiency programs focused on manufactured housing for more than 20 years, the duct systems in PNW manufactured homes is probably far better in terms of sizing and performance than that in the rest of the country, and is probably not representative of values one might find elsewhere. We recommend that DOE attempt to get some corroborating data from other parts of the country before settling on ESP values for this sector.
2) We see no value in including a separate category for “heating only units” in the installation type categories. We recommend that DOE drop the reference system for “heating only” units, and instead create a category for Small Duct, High Velocity (SDHV) systems. There we recommend a reference system ESP of 1.2 in.w.c.
3) At the June 15th public meeting, at least one manufacturer suggested that some products were not designed to operate at the reference system ESP values proposed by the Department. We recommend that DOE deal with this issue by using some “either/or” language, such as “either 0.50 in.w.c., or the highest ESP value allowed or recommended by the manufacturer.”
4) We find no value, either, in the Canadian Standards Association (CSA) approach of using two different reference systems (Issue 4). While it may have been “politically” opportune to use two different installation types at the time CSA was developing its test methods, we find their “manufacturer-recommended installation” ESP values to be sufficiently inconsistent with actual field values that it should not be used. And we are comfortable with a single set of ESP conditions based on system type.
Operating Hours and Fan Power Weighting (Issue 2)
In general, we’re somewhat disappointed in DOE’s proposal to use a single “national average” weighting of heating, cooling and circulation hours to derive an FER. Ideally the DOE rating methodology would provide regional ratings, just as it does for heat pumps (for DOE Regions I through VI), and then publishing a single standard metric (say for Region IV, as for heat pump systems). This would provide a way for anyone with an interest in translating efficiency ratings into actual annual energy use estimates a way to get a more accurate result, using operating mode run hours appropriate for the Region where the system is located.
We strongly recommend that DOE model its air handler rating methodologies and metrics, and especially the operating mode weighting methodologies, on that for the heat pump HSPF rating procedure. This is particularly appropriate since many of the air handler ratings in covered by this test method are the very same products that serve as the indoor unit in an air source heat pump system.

Hydronic Air Handler Standby and Off Mode Hours (Issue 5)
We’re not familiar with any air handler products that have a seasonal off switch that would cut off all power to the air handler and its controls, including the thermostat (thus unprogramming it after running its back-up batteries down). So we don’t know if hydronic air handlers would have such a feature, either. Even if DOE were to establish the existence of such switches, it would then have to have data that would allow an estimate of how many households would use the switch, for how much of the year. We doubt DOE’s ability to find such data.
As for operating mode hours, NEEA may or may not have some hydronic air handlers in its field study data, but even if we do, we suspect it would be more or less anecdotal in nature (an insufficient number of participating households to derive a statistically significant estimate). This data, too, will be difficult to come by, and we recommend that the same operating mode hours be used for these products as for the other air handler products. 

Sampling Plans (Issue 10)
It was disappointing to hear at the June 15th public meeting that there is such a wide disparity in specified confidence limits for HVAC product sampling plans. Manufacturers noted that furnaces have a 97.5% confidence limit while heat pump and air conditioning systems have a 90% confidence limit. We believe that a 97.5% confidence limit is unrealistically stringent, and might cause enforcement testing issues that are not helpful in certifying efficiency levels. Air flow and external static pressure measurements are prone to larger error bands than measurements such as power levels or temperatures, and are likely to cause real problems for manufacturers trying to certify to the 97.5% confidence limit. We recommend using the same confidence limits as those used for heat pump and air conditioning systems, which are subject to some of the same measurement error bands as air handlers. This means, of course, that the furnace sampling plan requirements are not appropriate for air handlers. 
Summary
To be developed.
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Tom Eckman

Manager, Conservation Resources

Northwest Power & Conservation Council
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Charlie Stephens
Senior Energy Codes and Standards Engineer
Direct 503.688.5457
cstephens@neea.org
 
NORTHWEST ENERGY EFFICIENCY ALLIANCE

421 SW Sixth Avenue, Suite 600, Portland, Oregon 97204
503.688.5400 | Fax 503.688.5447 | neea.org
� 16 United States Code Chapter 12H (1994 & Supp. I 1995). Act of Dec. 5, 1980, 94 Stat. 2697. Public Law No. 96-501, S. 885.


� Northwest Power Act, §4(e)(1), 94 Stat. 2705.





