Comments on Performance Tested Comfort Systems-Air Source Heat Pump System Installation Standards October 1, 2003
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The spec copy we use as the basis of these comments was taken from the BPA website October 5, 2005, rather than from the CRD website. Since both documents have the same title and date—but are different—we aren’t sure which is the official version. Please forgive us if we end up commenting on the wrong document. 

Comments refer to section and paragraph numbers in the spec document.

1.1.1 Where shall or shall not is used for a provision, that provision is mandatory if compliance with the standard is claimed.

In order to keep a program workable, it is desirable to keep the number of requirements to the minimum needed to achieve the desired goal. In a program focused on achieving regional conservation targets, the goal is energy savings. Items that help assure energy savings need to be required—mandatory if compliance with the standard is claimed.  Items in a standard that do not help achieve the primary goal are not as important and do not need to be mandatory items.  We would like to point to a number of mandatory provisions in the current spec—however well intentioned they may be—that have no effect whatsoever on energy savings.  When an item has no effect on energy savings, compliance or lack of compliance with that item will likewise have no effect on energy savings.  If we comply with the items that affect energy savings, the savings will be there, whether the non-energy saving requirements are met or not.  What we see currently is a specification that is structured so that items that do not affect energy savings could be used to deny energy savings that compliance with energy saving items has achieved. So, our first and one of our broadest recommendation is: When writing or revising this specification, if an item affects energy savings, show us the savings and make it a requirement.  If an item has no effect on energy savings, and you want to put it in the specification, make it a recommendation. 

The following list helps bring this issue into focus.  The listing focuses on “submittals to Climate Crafters” or to the third party certification agency, but includes a number of other interesting items.  The language is “shall be submitted to [sbst] ,” “shall be provided to [sbpt],” “shall be reported to [sbrt],” “shall be performed and used for [sbpauf],”  “shall not be…allowed [snba].”  All per 1.1.1 “mandatory if compliance with the standard is claimed.”

Required submittals

1) Copy of the bid sbst: 4.1.5

2) Whole house heating and cooling loads sbst 4.1.5

3) Room by room loads sbst 4.1.5

4) Blower door test sbpauf  sizing calculations item #2 4.1.6

5) Duct blaster test sbpauf  sizing calculations item #2 4.1.7

6) Balance point worksheet sbst 4.2

7) Refrigerant charge test results sbst 5.4

8) Duct design calculations sbpt 6.1

9) Duct leakage tests sbpt 6.2.2

10) Total air flow shall be measured with a True Flow plate and sbrt 6.4

11) Temperature difference across the coils sbpt 6.4

12) Outdoor air temperature sbpt 6.4

13) Air flow to each room sbrt 6.4

Other problematic issues

14) Building cavity returns in existing homes snba 6.1.2

First, we need to make a distinction between collecting information needed to assure energy savings and submitting information to a third party.  There is nothing about the act of submitting information to a third party that affects energy savings. Energy savings are achieved on the ground in the homes of people who install these measures, not in a file cabinet in someone’s office. Since utilities are the ones who do the local funding approval, the utilities need to collect the information related to energy savings, not the third party group. So, broadly speaking, the submittal aspect of these specs to a third party represents a huge paper chase that has no associated energy savings benefit.  As an alternative, language could require that items affecting energy savings be collected by the local utility as part of their approval and inspection process and be available on request during third party quality assurance visits. 

Because they affect energy savings, CEC currently collects items 2) the whole house loads, 6) balance point worksheets and, an item you don’t require, ARI rating sheet for the installed equipment as part of our pre-approval process. Item 1) the bid copy; is also collected as part of the pre-approval. Although it doesn’t affect energy savings, the financial auditors like to see a bid and a final invoice in the file.  We collect items 9) duct testing results –including CAZ safety tests—and 10) Total air flow and final invoice, as part of the project completion documents. If we determine that PTCS 2006 is workable for us, we could include item 7) refrigerant charge tests with the completion documents. Contractor completion documents trigger our final inspection which includes control operation check, aux lockout check, air flow double check, and duct system double check on about 15% of systems. Items 2) loads and 6) balance point allow us to verify correct sizing, an important aspect of heat pump performance and energy savings.  The ARI sheet allows us to verify performance standards are met. Items 9) duct tests and 10) total air flow strongly affect energy savings, and we support their collection by the utility.  The file we collect is about a quarter inch thick. It is available for review, and could be copied at the point of review by any third party auditor in need of more paper for his or her files. 

Comments on items that do not affect energy savings follow the section number format.  The main suggestion we offer is keep the program workable by keeping requirements to the minimum needed to assure energy savings goals are realized.  Making requirements of items that do not affect energy savings actually impedes the program from achieving its goals.

2.3 Performance

We understand that current language will be updated to reflect changes to national heat pump appliance standards effective in January 2006. We wonder if Charlie Stephens or others have verified that heat pumps meeting the new program standards will be available from each manufacturer in all common residential sizes, which are:

For manufactured homes: 018 [1.5 ton], 024 [2 ton]

For mid range site built houses: 030 [2.5 ton], 036 [3 ton], 042 [3.5 ton]

For large site built homes: 048 [4 ton], and 060 [5 ton]

The issue is this: If heat pumps meeting 2006 performance standards are not available from each manufacturer in all sizes, installing units that have the right rating could result in over or undersized units being installed.  

Right now, and for the past 4 years, we have seen this kind of conflict between required performance ratings and proper sizing fairly often.  In several prominent product lines, the smaller and larger sized units do not quite meet the 8/13 performance standard we have now.

Because the current program has a heat pump trade-off calculator, we have been able to live with this situation by taking lesser than deemed credit for units that are slightly less efficient than we would wish.  It has been our position that a correctly sized unit with fractionally lower ratings will give us better performance and energy savings than an oversized/or undersized unit with the “right” ratings.  Correct sizing trumps ratings.

We have been told that BPA is planning to take the trade-off calculator out of the 2006 program.  If that is true, and we do not have the right ratings in all residential sizes, the program will have cemented itself into a corner with no way to resolve conflicts between sizing and ratings.  

For that reason, we feel that it is a good idea to keep the trade-off calculator in the 2006 spec.  We also recommend that the calculator be based on straight-forward engineering estimates of energy savings. If a trade-off results in 90% of the reference case energy savings, we feel we should be able to take credit for 90% of the savings.  That is, current irregularities in the trade-off calculator ought to be replaced with straight forward engineering.

 3.1  “Each system installed shall be certified by Climate Crafters as a Performance Tested Comfort System in both duct and heat pump installation…”

We want to focus on the “Each system…both duct and heat pump installation” idea. This language seems to say, “ALL” systems. That is, there is no apparent recognition of important differences between new construction and retrofit situations. In addition this language appears to link duct systems and heat pumps, suggesting that if both heat pump and ducts are not PTCS, compliance with the standard cannot be claimed and no savings will be recognized.  The “each system...both ducts and heat pump” idea probably works well in new construction. However, in many retrofit situations “Each system both ducts and heat pump” is not a viable approach. Details follow. Keep in mind, now, that currently, to meet PTCS duct system standards, the ducts are required to be both tested and sealed with mastic.  

Regional estimates of the duct sealing resource indicate that one third to one half of existing [retrofit] systems would benefit from duct sealing. Conversely, one half to two thirds of systems would not.  In existing homes there are a number of situations in which sealing ducts with mastic (to meet the letter of PTCS materials standards) will not achieve any energy savings, and in other retrofit situations even testing is a waste of time, from an energy savings standpoint.

So, it is our suggestion that 3.1 be re-written to recognize not only new construction but existing construction as well, and  that requirements for existing construction recognize certain exceptions to the idea of “each [all] system[s]” and “both ducts and heat pump.” 

Exceptions are:

1) Duct sealing with mastic achieves no energy savings benefit if the existing system is not leaky.

2) When ducts are inside heated space—as in basement homes or homes with non-vented conditioned crawlspaces--there is no energy savings benefit associated with duct sealing or even testing for that matter.  

In homes with tight ducts, we still achieve energy savings when heat pumps replace electric furnaces or when more efficient heat pumps replace less efficient ones. The same is true when new heat pumps replace furnaces or older heat pumps in homes with basements. However, in neither case would duct repairs be beneficial, from an energy savings point of view.

If we apply current “Each system…both ducts and heat pump” language to retrofits, it seems to require us to do duct repairs to get heat pump credit, even when we face situations like the above when no savings will occur.  When no energy savings occurs, duct sealing has no benefit to either the homeowner or to the region.

3) A third exception to “each system both ducts and heat pump” would be two story existing homes with parts of the system inaccessible for repair. In those situations, accessible parts of the duct system could be repaired. Unfortunately, in many cases, repairs to accessible leaks simply move leakage to inaccessible areas and duct tests before and after repairs show little or no improvement.  As John Tooley used to say: “Some houses kick your butt.” Based on 10 plus years of experience with homes like this, we are very uncomfortable recommending duct repair attempts and the accompanying expense to our members because, in spite of the time and money they consume, repairs usually turn out to be unsuccessful, based solely on before and after test numbers.  Simply put, if you can’t get to it, you can’t fix it.

Even though a duct system cannot be accessed for effective repair, all is not lost. We can achieve energy savings in homes with inaccessible, non-repairable duct systems by installing newer heat pumps in place of furnaces or older heat pumps. Rather than the all or nothing linked heat pump and duct system approach, in homes with non-repairable ducts, we would like to be able to claim the heat pump portion of savings—without the ducts.  

Here is some possible language for the spec that illustrates the approach we recommend:   

In new homes, to obtain credit for energy savings, heat pumps and duct systems must be tested by a PTCS certified technician and certified by an independent third party organization to meet PTCS heat pump standards and PTCS duct system standards for tightness and materials. If ducts are inside heated space duct testing and sealing are not required.

In existing homes, to obtain credit for energy savings, systems must be certified by an independent third party organization to meet PTCS heat pump standards. Where duct testing by a PTCS certified technician shows the system is leaky,  the duct system must be tested and repaired to meet PTCS duct tightness and materials standards.   Exception 1: In existing homes, where testing shows that a duct system is already tight, the duct system shall be considered to meet PTCS duct system standards without additional sealing. Exception 2:  In homes where ducts are substantially inside conditioned space –basement homes, homes w/ conditioned, perimeter insulated crawlspaces—duct leakage does not pose an energy penalty and duct testing and sealing are not required to obtain PTCS certification for the heat pump. Exception 3: in multi-story homes where substantial parts of the ducting is inaccessible for repair, duct repairs are not feasible and are not required to obtain credit for the PTCS heat pump conversion or upgrade.

4.1.3 Load calculations shall be done “according to Manual J and Manual S.” 

Minor point: Manual S is the equipment sizing and selection manual. It does not address load calculation methodology.  Manual J is the correct reference manual for load calcs.
4.1.5 A copy of the whole house heating and cooling load calculations shall be submitted with the bid. A room-by-room calculation shall be submitted with the bid. 

This paragraph mentions three items that “shall be submitted” to a party of the third kind, presumably, per 1.1.1, “if compliance with the standard is claimed.” A copy of the bid proposal is not a problem. And, since we all agree proper sizing is important to optimize heat pump energy savings, a load calculation is also needed.  But we only need one load calculation to verify sizing, not two.  Not a single additional watt of energy savings will be achieved by having two load calcs in the file instead of one.  If you are a heating system designer working in new housing, room by room calcs may help you achieve occupant comfort.  But, if you are a utility person trying to achieve energy savings to meet difficult conservation goals, chasing additional, redundant pieces of paper that is no help at all. To keep a program workable, we need to keep requirements to the minimum needed to achieve our energy savings goals. Since collecting room by room calcs does not increase energy savings over the whole house load approach one whit, it should be a recommended practice, not a requirement.  Furthermore, submitting these items to the third party serves no energy saving purpose.  If the utility collects the bid and whole house loads, they can be “made available” to the third party at quality assurance visits.

4.1.6 Blower door test required to be used for load calculations

In the market place for retrofit heating systems, the loads are calculated, the equipment is selected, the proposal is written, and needs to be accepted by the homeowner, all before any work is done on a home. The blower door does not arrive at the home until it’s time to do duct sealing—long after the loads are calculated.  So, doing a blower door test before loads are calculated does not fit within the typical construction sequence.  4.1.3 says that loads are to be done according to Manual J. Why not stick with that?

Turning to new construction, loads, equipment selection and bid proposals are completed and accepted months before the building is even started. Would the perpetrators  of  4.1.6 please explain how a sales person “shall” do a blower door test and get an infiltration rate on a home that hasn’t been built yet, so he can use that information in his loads, equipment sizing and bid proposal. 

4.1.6  is non-workable, given the real world hvac market place and typical construction sequence.  It is our recommendation that 4.1.6 be deleted.

4.1.7 Duct blaster test shall be performed and used to make an estimate of duct system efficiency for load calculations

We are not aware of any procedure for taking a cfm50 duct leakage number and converting it into an estimate of duct system efficiency.  If this procedure exists, the specifics need to be made known so we all know how this is to be done.  Second, we know of 4-5 “duct blaster tests”, so could the perpetrators of 4.1.7 be more specific? Third : in existing construction loads are calculated, equipment is selected, bids are prepared and must be accepted by the homeowner, before work is done on the home. Requiring a duct blaster test before loads are calculated will not work within the typical construction sequence. In new construction, loads are calculated, equipment is selected, and bids are prepared months before a home is even started.  Please explain how we are to test a duct system that doesn’t exist, to get a number for our load calcs?  4.1.3 already says that loads shall be calculated based on Manual J. Why not stick to that? It is our recommendation that 4.1.7 be deleted as non-workable.

4.2, 1. Balance points shall be submitted to Climate Crafters…

Balance point graphs are needed to verify correct sizing and correct sizing has important energy savings advantages. Balance point graphs should be required so that the utility can verify correct sizing before approving a job.  We collect balance point graphs, so if someone wanted to see them, they could, for instance when performing QA visits. The third party submittal aspect of this requirement  has no effect one way or the other on energy savings and only makes program compliance more complex.  Submittal of balance point graphs to third party certification agents should not be a requirement. Submittal of balance point graphs to the utility should be a requirement.   Possible language would be “shall be submitted to the utility and be available for review during QA visits. “

5.4 Refrigerant Charge

It is interesting to watch the RTF obsess over refrigerant charge given that regional research indicates charging errors are apparently occurring in about 5% of installations—with consequently very small effect on heat pump energy savings.  However, if we must continue to obsess over refrigerant charge, we are encouraged to see the region moving toward a procedure that can be used during times of the year when CheckMe won’t work. We are undoubtedly fortunate to have the services of a competent third party certifier who can keep us on track to achieve this small but important chunk of energy savings. 

6.1 Duct sizing calculations and conclusions shall be provided to a third party certifier.

Current language indicates that providing duct designs to the third party certifying organization is mandatory if compliance with the heat pump standard is claimed.  As far as we know, duct design was a recommended practice, not a requirement, up until October 2003.  It appears that the region has benefited from heat pump energy savings for years, without collecting one single duct design. Furthermore, there is no evidence that duct design impacts energy savings. Therefore, having a duct design in our files or sending it to a third party will not affect energy savings one bit.  Please remove requirements from this spec that do not help us achieve regional conservation goals.  Duct design should be a recommendation, not a requirement.

6.1.2 In new housing, building cavities shall not be used as ducts to convey return or supply air.  In retrofit applications, use of building cavities is not allowed for return air.

We are seeking clarification of the requirement [mandatory if compliance with the standard is claimed] that building cavity returns are not allowed for return air in retrofit applications.  When our customers sign up for a heat pump audit and we walk into their house and see a building cavity return, what are you asking us to do? Are we to inform the homeowner that “building cavity returns are not allowed?”

Whether they are “allowed” or not, we see lots of homes with building cavity returns.  Those homes achieve energy savings when newer heat pumps replace  electric furnace systems or less efficient heat pumps—even if the duct system isn’t perfect.  Several years ago the Oregon tax credit program adopted an approach that allows us to do a supply side only duct leakage to outside test in homes with non-repairable building cavity returns. I am not aware that PTCS duct sealing specs have stayed current with the Oregon tax credit program in this regard, but we offer that model as a constructive way to proceed when faced with building cavity returns.

In building cavity return situations, energy savings can be achieved by installing a heat pump, and accessible ducting can be repaired, but most often, repairs to the return are not feasible, short of rebuilding the home. So, the Oregon tax credit approach takes the part of the system we cannot repair [the return] out of the test. We test and repair supply leakage, which is were duct sealing energy savings are achieved. We are not advocating taking credit for something we aren’t getting.  We are saying we should recognize what is achievable and go after it.  Credit should be given for achieving what is achievable.
6.1.8 Zonal Pressure Relief.  Pathways for air return from axial zones. Pressurization limits for bedrooms.

Pressure issues in homes are not energy issues, but can have important health and safety implications.  Current spec language expresses concern for pressurization of axial zones like bedrooms.  However, pressure in an axial zone is, or ought to be, of far less concern than depressurization of a zone containing a naturally vented combustion device.  It is odd to us that the safety issue receives no mention.  In this respect, language in the Oregon tax credit is seems superior to 6.1.8, placing emphasis on avoiding potentially serious health and safety situations with combustion by-products, instead of worrying about pressure in bedrooms.  To date, no one has died from pressure in bedrooms that we know of.  We recommend the Oregon approach be included here and that current requirements re: axial zone pressures become recommendations, not requirements.  Interestingly, the way to solve axial zone pressure and depressurization of the CAZ is identical: passive pressure relief or distributed returns.  

6.2.3 Duct air tightness standards

We recommend that this section be made identical with the Oregon tax credit standards.

In addition, since this item has a significant effect on energy savings, we support it’s status as a requirement, subject to the exceptions mentioned above re: 3.1.  This information should be collected by the utility and made available to third party auditors when they do quality assurance visits. Submitting this information to a third party does not affect energy savings and should not be a PTCS requirement. 

6.4 Start-up Tests and Measurements, air flow measurement required. Specifically the requirement that only a True Flow air measurement be recognized as valid.

Air flow should be measured. If we don’t get the manufacturer’s recommended flow, we don’t get the performance we expect from a heat pump. Air flow test results should be collected by the utility. We perform an air flow test of our own at hp inspection. Submitting it to a third party serves no energy saving purpose. We find the flow grid to be a major improvement in air measurement technology, but even the manufacturer of the grid recognizes that it is not infallible. After using the flow grid for 4 years, we know for certain that there are some situations where the grid will not give a reliable measurement of air flow.  Because the grid will not work in all cases, the specs need to recognize acceptable alternates.  For instance, the True Flow, TF, will not fit in filter slots that are smaller than 14 inches. According to the TF manual, the TF will give erroneous readings if there is a major directional change near the measurement point.  If the filter slot is too close to the A-coil, the grid will not give a reliable flow measurement. Or, in manufactured homes, some furnaces have no bonnet around the A-coil, to separate the flow grid from the coil, and the flow grid probably will not give a reliable measurement of flow. 

Bob Davis’ alternative to CheckMe will recognize True Flow as well as other alternatives. Plan A isn’t going to work all the time, so you always need plan B.

6.4 Start-up tests and measurements: Air flow to each room shall be tested and reported to Climate Crafters. Adjustments shall be made…according to room by room calculations, using balancing dampers.

In terms of air flow, we are going to accomplish, what we want to accomplish for energy savings purposes by measuring air flow at the air handler. We will not achieve any additional savings by measuring air flow twice. If distribution problems occur, contractors make room air flow measurements and make adjustments. Current language requires measurements whether there is a problem or not. Since there are no energy savings to be gained by measuring room flows, we do not need to make this a requirement or a submittal to third party certifiers.  This should be a recommendation, not a requirement. 

12. 2 Thermostat staging

Minor point: The requirement that auxiliary heat shall be controlled by the “second stage” of the thermostat is no longer current.  With multi stage compressors, stage 1 and 2 control the compressor and stage 3 controls aux heat.

On the theory that keeping control language all in one section would be more helpful than scattering it throughout the document, the outdoor thermostat language at 4.5 and the defrost control language at 4.6 may be better housed here in section 12, which could be re-titled Controls.

In our program we actually run the thermostat in heating, heat +aux, emergency heat and cooling to see if the controls actually work.  We provided Bob Davis a written description of our thermostat check, which included a way to check aux heat lockout.  Since regional hp research has validated the importance of control strategy to energy savings, new language regarding control testing may best be included in this section.
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