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M E M O R A N D U M

12 September 2005

To:  

Regional Technical Forum and other interested parties

From:  
Bob Davis

Subject:  
Recap of August 24 heat pump meeting and discussion

Introduction

On August 24, 2005, several interested parties (including RTF members, program managers, and technical advisors) met in Portland to discuss Pacific Northwest heat pump commissioning approaches (service and new installation) and how they are currently functioning to deliver energy efficiency.  The current procedures focus primarily on system airflow and charge.  Recent bench testing and billing analysis suggest these factors may not have as significant an effect on annual heating energy usage as originally thought.   Other factors, which are not explicitly addressed in the current procedures, are control of the compressor and auxiliary heat (electric resistance) during colder outdoor conditions.  These factors have potential to provide significant efficiency gains in many parts of the Northwest, but there needs to be a procedure to ensure they are checked out.

In fact, there is some progress to make this happen.  For example, the existing CheckMe procedure can be augmented to include an outdoor thermostat installation/adjustment procedure, and this has already been done in a program offered by Puget Sound Energy.  It remains to be seen how effective this addition will be, but one mechanism is there to address gathering additional savings.  

There are a number of questions under active consideration regardless of how the existing commissioning procedures might be augmented.

· Do the existing procedures, even with changes, deliver what they purport to deliver (optimized systems that use the amount of energy manufacturers suggest)? 

· Can the “delivery” be proven satisfactorily without undue cost?

· How can contractors be encouraged to use the systems?

· If an alternate system were to be used, what would it look like and how much would it cost?

Existing Commissioning Systems

The most commonly used regional system is CheckMe, which was introduced to NW installers in 2000.  There are a number of versions of this program, but the version that is used by most technicians is a cooling season procedure.  The technician evaluates airflow using the sensible split across the indoor coil and also evaluates refrigerant charge by looking at superheat or subcooling (depending on the indoor coil metering device). The results are called in to a central line and the technician is encouraged to make suggested repairs in a timely fashion so that the homeowner will receive a favorable report by mail.

The cooling season procedure provides the most accurate assessment of charge if the weigh-in method is not used.  Weigh-in is very impractical for a standard service visit but sensible for a new installation.  The cooling season procedure is relatively quick when actually performed, but is limited to times when the outdoor temperature is above 55 F and therefore means there is a “limited window” for its use (especially in parts of the region where heat pumps are very popular, such as coastal sites).  Another issue with this version is that it requires only an indirect evaluation of airflow; that is, it does not get actual CFM or CFM/ton but it does indicate systems that have critically low airflow (by looking at the sensible split across the coil in cooling mode). This limitation can be overcome by use of the TrueFlow plate, but this technology is currently only used by a few shops.  However, use of TrueFlow (or alternate methods that get actual CFM) is required on PTCS installations.

The other two commissioning methods are the Honeywell Hand Tool and Enalasys.  

These are also cooling season procedures.  The Hand Tool was popular in Spokane-area shops when Climate Crafters promoted it, but it is unclear how much it is now used.  The Hand Tool incorporates manifold gauges with a Palm Pilot and sensors that enable the technician to record system data and see quick analysis.  Data can be uploaded to a website and tracked.  Some of the drawbacks of this system (which may have been addressed by now) were sensor accuracy and attachment and software defaults (for example, the “evaluation” of airflow was even more indirect than the sensible split method used in CheckMe).   The Enalasys system differs from the other two systems in that it measures supply and return airflows in addition to refrigerant pressures and temperatures.  It is a more costly system and does not measure the system airflow directly (but rather infers it (along with duct leakage) by comparing return and supply airflow sums; this method does not necessarily figure the airflow correctly since the amount of duct leakage on supply versus return is also not directly known.)

What is left out?

The point of this comparison is not to argue for the superiority of one system over another but more to point out that all of these systems focus on refrigerant charge and airflow and not other influences on heat pump energy usage.  

To increase the chance of significant efficiency improvements, there have to be steps which require installation and check-out of an outdoor thermostat.  Additionally, to at least give the appearance of being a PTCS installation, a number of other items have to be checked out and documented.  

These pieces could be added to existing commissioning procedures.  An outdoor thermostat step has been added to CheckMe in the PSE service territory.  We hope to be able to see some results in a spot check of billing records after the next heating season.  

Whether an existing system is changed or a new system is used, the ODT commissioning step is a bare minimum requirement.  Other issues such as low ambient cutout, sizing and staging of backup heat, installation and operation of condensate drains, installation of a suction line accumulator, etc. are all discussed in PTCS specifications (for new systems) but are not addressed in any existing commissioning procedure.  A draft version of a checkout procedure for these items was prepared a couple of years ago for NEEA but was not adopted for field use in the regional Energy Star program.  A modified version is attached to this memo for review.  The actual process by which these items could be checked out and documented is unspecified; it could be added to existing commissioning procedures or be used separately.  

The Seasonal Problem

A persistent problem with the cooling season procedures for charge checking is that conditions have to be warm enough to do the test.  This limits the ability of techs to do the test.  Homeowners, installers, and others have asked for years about an alternate test.  Proctor Engineering went to considerable trouble and expense to develop a heating season process (other than weigh-in), but it has not continued with this approach.

Results of the recent bench testing and billing analysis call to question the need to even check charge.  But as part of an overall commissioning process, it should be evaluated in some meaningful way.  However, charge checking has dominated discussions of commissioning even when it is likely not the most important commissioning item.

The surest way to evaluate charge is to weigh it in with a reliable refrigerant scale.  This is true whether a new or existing system is what is considered, but in practical terms, it is very unlikely a tech would be willing to pull out charge on an existing system and re-weigh it.  On a new system, weigh-in is already done by many installers and is therefore not as much of a time/cost obstacle.

Other parts of the checkout process (airflow evaluation, controls, etc.) can be done at any time of year.   The challenges with these steps are making sure they are done and documented.  Again, these steps could be integrated into existing programs if the owners of the programs have the resources to pay for the development.

What Do Contractors Want?


Quite simply, they want to stay in business.  They want to sell more heat pumps.  They really want to sell more expensive heat pumps.  This is good, since these should be the products that make them more money. They will go along with a commissioning process that gets their customers a tax credit or incentive as long as it doesn’t complicate their already complicated lives past the breaking point and as long as the cost to commission isn’t too irksome.  A process they can use year-round would really help them in their goal of selling more heat pumps since they wouldn’t have to try and control the weather on top of everything else they have going.

What About Existing Systems (Service Calls)?

Something more than charge/airflow should be addressed wherever possible to gather more significant savings.  Outdoor thermostats are the obvious measure.  Control wiring may not be set up to allow this as a feasible measure.  Also, there can be cases where enabling an outdoor thermostat can create comfort problems.  It is very difficult to take a prescriptive approach with this measure on existing systems.   Installers will opt out of the ODT in cases where they suspect they might have a callback.  Still, if the measure can be installed and checked out in a bunch of sites, it will provide solid savings.  But there must be an incentive structure to encourage homeowners to opt for this measure if it is to be applied to any meaningful volume of homes; there is currently only an incentive within a couple of utility programs.  

What Do We Expect from Commissioning?

I will leave the scholastic argument over what constitutes QC vs QA to others.  In broad terms, however it is classified, there needs to be a system that keeps track of new heat pump installations and records the performance data when they are started up.  All present at the meeting would agree that a QC and/or QA plan should deliver as much in the way of energy savings as can be gathered for a reasonable cost.  (The question of what constitutes reasonable cost shall at least be introduced somewhere below if not answered.) 

An important limitation of the current systems is that there is no actual follow-up on installations.  Each system provides a good amount of documentation of the charge/airflow evaluation, and perhaps the systems could be revised to include other steps.  However, for the most part, these steps amount to self-reporting.  The process does not necessarily assure the system is performing to its potential.  In some of the recent detailed monitoring cases (on ODOE systems), fairly obscure control strategies made a big difference in the “bottom line” energy usage.  In some cases, finding the problem was simple (no outdoor thermostat was installed, even though the documentation required by the utility said there was one); in others, it wasn’t (discharge air sensor in place and controlling back-up heat in stage 1).  Having some way of evaluating energy usage down the line, at least for a statistically significant number of cases, would improve the ability of the region to believe it is getting what it is supposed to from its heat pumps.

New heat pumps are more complicated, in terms of the staging and controls.  Technicians are supposed to be able to figure all of this out and run the tests properly.  We should remain optimistic that techs operate in good faith and that we can read their handwriting.  But we should expect more than we are getting from the current products, not just only what is checked out, but what it means at the end of the line – what is on the bill.  There has only been limited evaluation of this sort but given the amount of tax credit and incentive money out there, it appears the region should be a bit more careful.

The commissioning procedure should also be one that technicians will actually use with a minimum amount of grumbling.  Having a year-round procedure should help in this regard.  Being clear about what needs to be checked in addition to charge and airflow is a given.  But there is another question that needs an answer:  what exactly are the homeowners getting from the current commissioning procedures?  There is documentation that an installation occurred and airflow/charge were checked.  This is important for the various entities involved (other than the contractor).  But are the region’s homeowners, utilities, and agencies getting energy savings for the per- house fee?  

What Would Another Approach Look Like?

An updated approach for the Northwest should include the following elements (taken directly from PTCS specs).  Note these could be incorporated into existing commissioning programs (leaving aside how results of the commissioning would be verified):

· Year-round procedure (this argues for charge weigh-in; superheat/subcooling could also be used in cooling)

· System airflow checked with TrueFlow (preferred method but alternates exist)

· Temp rise in Stage 1 heating checked and recorded if tested during heating season.  This can provide an indirect indication of system capacity and also directly addresses comfort (along with duct tightness testing).

· Operating pressures checked and recorded

· Major controls checked out to verify

· No backup heat in Stage 1

· No low ambient cutout above 0 F

· Outdoor tstat works and is set to 35 or 40 F

· Elements staged properly

· Protection components exist and/or work

· Accumulator

· Filter dryer

· Condensate drain(s)

· Customer has some concept of how ID  and OD stats work

This process will take longer than existing commissioning but, again, is intended primarily for new installations.  There will be added cost to get this done.  As stated before, there has been resistance to the per-house fee approach to heat pump commissioning, especially for service-only visits.  Outside of EWEB, only about 10% of the CheckMe calls are on existing systems.  Contractors have voted with their feet on heat pump commissioning – they only do it on new installs.  In these cases, the cost of the service can be more easily rolled into the overall bid, and the customer does need the system to pass airflow/charge checks to get the tax credit.

Closing the Loop

Whether the process is quasi-automated or paper, there is a need for additional follow-up.  This is not only because of a need for a “cop” (partly this is true) but also because the newer heat pump systems require more attention.  Those who are overseeing efficiency programs need to know more about these systems, both for credibility and to have a better sense of what can be expected from the commissioning process.  The follow-up would work best if it is on-site by someone who knows how the commissioning process works and who has detailed knowledge of heat pumps.

A very helpful part of this process would be short-term monitoring on some small number of sites.  This has proven very helpful already in learning about the control systems on the newest heat pumps.  Efforts are already underway to come up with a streamlined system that can provide sufficient indicators of performance within a few weeks during the heating season.  Information from this monitoring has also been helpful in working with installers to understand and correct problems. Installers try hard but they admit the newest systems often have a combination of features that can prove challenging. 

No one has perfect knowledge of any system.  The goal is to get more from the commissioning process and stay on top of the technology so that opportunities for better efficiency are not lost through inattention and ignorance.
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