List of Proposed Updated Specifications to the Brightway Program

The following document outlines the preliminary changes made to the Brightway to Heat Water – Solar Water Heating Program General and Technical Specifications.  It does not include minor changes to the specifications.  An example of a minor change is a specification that received an additional recommendation, rather than a requirement.  Product names were deleted throughout the specifications and replaced by the desired quality of that specific product.  Qualifying product lists will be maintained in a separate document that will be available on Bonneville’s website in the future.

The changed specifications appear below followed by the comments received, the change, and the reasoning for the change, or lack of change.  The entire specification documents, both old and revised, are available as separate documents.

1.6
The installed SWH shall be inspected by a Utility representative to determine compliance with all program requirements.


Comment:  None


Change:  Change from “should” to “shall”.


Reasoning:  It is important to have a third party inspect every system installed for both system performance and system life.

2.1
Systems must undergo a technical review by Bonneville to be determined eligible for the Program.  Desired design life for the system is 20 years.


Comment:  What is the desired design life of the system?

Change: Added “Desired design life for the system is 20 years.”


Reasoning:  To show the intent of these specifications is to ensure the customer receives a system that will operate properly for a long period of time.  This will help the name recognition of Brightway solar water heating equipment as equipment that’s meant to last.

3.A.1
Customer has received contractor's installation and manufacturer's component warranties.

Contractor shall provide customer with a written warranty stating the equipment and installation will be free from all defects in workmanship and materials for at least two years from the date of final approval by the Utility. Warranty shall include all labor for any repairs within the warranty period. Manufacturer’s component and material warranties shall be supplied to customer and may be used to satisfy part of this warranty requirement.


Comments:  A number of the installers think it is unfair to require them to warrant parts longer than the manufacturer warrants them.  They didn’t have a problem warranting the labor on a system.  When asked if they felt they would have to replace many components under this “extended warranty”, they said no – they are more concerned about the principle of putting the warranty burden on them instead of the manufacturers.  This could be a problem with startup companies as they learn which equipment works best.


Change: None

Reasoning:  The intent of the warranty requirement is to provide the customer with a quality system that will last 20 years.  Granted, it would be ideal to get an across the board two year or greater warranty on parts from the manufacturer, but by putting this added pressure of warranty on parts, the specification pushes installers to choose the best equipment they can find and sell systems they have the most confidence in.  This specification has been in the EWEB specification for years and the installers in that area have not had much trouble with it.

3.A.4
Customer has received required building permit for the system installation. 

Contractor shall secure all Building Permits required by law for the installation of a solar water heater and arrange or have the customer arrange for all required permit inspections.

Comments:  These permits are difficult to obtain on retrofit/existing applications

Change:  None


Response:  BPA does not have the authority to change the local building codes/laws.

3.B.2
Auxiliary heater is electric, has a minimum capacity of 40 gallons, and both thermostats are set to 120o F (or not to exceed 140 o F).
The auxiliary water heater shall be electric, and both thermostats shall be set to 120o F, or not to exceed 140o F.  A minimum of 40 gallons of auxiliary water heating is required to ensure customer has adequate service hot water capacity.  An energized top portion of a single tank may be used if specification 3.D.33 is achieved by the non-energized bottom portion of the single tank.


Comments: There needs to be an option for smaller households, or households with less hot water demand to use a smaller auxiliary water heater.  This type of system would have less energy loss.

Change:  No change to the auxiliary water heater size requirement.  Added language to clarify the use of a single tank system.  

Reasoning:  It is likely, with a smaller auxiliary water heater, to get complaints from customers not getting enough hot water – either from the original owner, or from a secondary owner with higher hot water requirements who moves into the residence.  This type of complaint is detrimental to the Brightway name.  The installation of these systems should not hinder the occupant’s capability of getting hot water.  

3.B.3
Anti-convective piping with sweat fittings and brass unions is installed at hot water outlet and cold water inlet.

Anti-convective plumbing loops or traps connected with sweat fittings and brass unions shall be installed to inhibit hot water migration through the piping system.  These loops or traps shall be located within a 12-inch distance from the side of the tank.  Heat trap nipples alone are not reliable in stopping heat migration, and will not meet this specification.  The use of flexible copper pipe connectors with threaded fittings will not meet this specification due to potential leakage from the gaskets.

Comments:  This specification needs more explanation giving a definition of anti-convective plumbing (i.e. what constitutes a sufficient drop?).  Flexible copper pipe connectors with threaded fittings are a plumbing industry standard – they should be allowed.  Brass unions work well the first time, but after they are taken apart, they tend to leak.

Change:  Added a sentence explaining where the heat traps/loops have to be located.  Possibly more changes to come.
Reasoning:  LBNL reported that the rubber washers used in threaded fittings do not last in solar water heating systems because of the high temperatures seen in the systems.  More research will be done on both leaking due to rubber washers versus brass unions and the definition of a sufficient heat trap/loop.

3.B.4
R-3.8 pipe insulation is on all exposed hot water pipes and first 5’ of exposed cold-water inlet piping.

All exposed hot water pipes and the first 5’ of exposed cold water inlet piping connected to auxiliary water heater shall be insulated to R-3.8 (minimum) to reduce heat loss through the piping. 

Comments:  R-4 insulation is not available.  R-3.8 is.

Change:  Change R-4 to R-3.8

3.B.7
Auxiliary tank is insulated to the Program standards.  If in Oregon, and insulated to OSEIA standards, industry sticker is on the tank. 
To minimize standby tank heat losses and to maximize efficiency, the auxiliary tank shall be insulated to the levels in the table:



The following tank insulation requirements apply to solar water heating systems which have only one storage tank, such as thermally stratified active systems, or the auxiliary tank in systems with two tanks.

	Tank Location
	Insulation Requirement

	In conditioned space4 on concrete floor6 
	R-10 bottom pad1 

	In conditioned space4 above insulated

wood framed floor
	No additional insulation required

	In unconditioned space5 
	R-10 bottom pad1 

R-8 top pad2 

R-10 side wrap3 

	In unconditioned space5 
	0.91 EF “new” tank ≥ 60 gallons

0.93 EF “new” tank < 60 gallons

R-10 bottom pad1 





1  R-10 bottom pad must be high density foam designed for use under water heaters and have an R-value of 10 hr-oF-ft2/Btu.




2 R-8 top pad must be either 3.5 inches of standard density fiberglass insulation, 3 inches of high density fiberglass insulation, or 3/8” layer of reflective foil-coated bubble wrap installed with a ½” air gap between the insulation and the top of the tank.   The top pad must have an effective R-value of 8 hr-oF-ft2/Btu.




3  R-10 side wrap must be placed around the entire exterior of the tank and have an effective R-value of 10 hr-oF-ft2/Btu.  Insulation wraps that use a 3/8” layer of reflective foil-coated bubble wrap must be installed with a ½” air gap between the insulation and the side of the tank.




4  Conditioned space is inside the heated portion of the building.




5  Unconditioned space is in the unheated portion of the building, such as the garage, unheated portions of the basement or an unheated utility room.




6  Concrete floors refer to slab on grade or basements; rug or wood flooring with less than an R-15 layer of insulation beneath them must also meet this insulation requirement.
Comment:  The air gap requirement is difficult to maintain when installing the foil-type side-wrap insulation.  This is especially difficult because of the earthquake strap requirement.

Change:  No change to side-wrap requirement.

Reasoning:  The side-wrap is important to the efficiency of the solar system.  Contractors have been installing these in EWEB’s program for many years.

3.C.1
Collector location has PSF of 0.85 or better, as calculated from lowest edge of the collector(s).  If PV powered system, PSF is 1.00.
The location of solar collectors shall have adequate exposure to sunlight. The collector location must have the minimum Prime Solar Fraction (PSF) of 0.85 or better within the solar window of 8:00 a.m. to 4:00 p.m., as calculated from the middle of the lowest edge of the collector(s).  If the system is powered by a photovoltaic (PV) module, the PSF shall be 1.00, so there will be no shading of the collectors or PV module year round.  Shading can disable this type of system.  The PSF shall be determined by the contractor by completing a Bonneville sunchart prior to installation and verified by the Utility at the time of inspection.




Comment:  Why limit to PSF of 0.85?  There should be a tiered approach – if below 0.85, then a deduction in the savings and credit is made.  PV powered systems should not be limited to PSF of 1.00.


Change: None


Reasoning:  A tiered approach would add complication to this program.  If needed, it can be added later.  Also, EWEB used to have a PSF requirement of 0.80 or greater and they found the systems were not performing.  Trees can quickly grow to block the path of the sun, so lowering the PSF requirement can easily get into much smaller savings.  Some PV module types are severely limited in their output when shaded even slightly.

3.C.2
Collectors are oriented 40 degrees E or W of due south with a tilt angle of 14 to 50 degrees; or non-PV powered systems may also be oriented 41 to 90 degrees W, roof pitch of 5/12 or less, and with a tilt angle of 14 to 30 degrees.

To ensure adequate exposure to incident solar radiation, the solar collectors shall be oriented within 40 degrees E or W of due south with a tilt angle of 14 to 50 degrees; or non-PV powered systems may also be oriented within 41 to 90 degrees W, on a roof with a pitch of 5/12 or less, and with a tilt angle of 14 to 30 degrees.


Comment:  None


Change:  Limit PV systems to an orientation of 40 degrees E or W of due south.


Reasoning:  EWEB currently discounts the savings and payment attributed to systems that are installed oriented more than 40 degrees W of due south.  PV systems already have lower energy output than other active systems, so their output should be maximized wherever possible.

3.C.3 
If PV powered system, the module is attached to or mounted within 6 feet of the collector(s), with the same orientation and tilt angle as the collector.
To optimize system operating time during periods of available sunlight on the collectors, the photovoltaic module shall have the same orientation and tilt angle as the collectors. To ensure module power delivery to the DC pump corresponds with solar radiation incidence on the thermal collectors, the panel shall be attached to the frame of the collector or mounted within 6 feet of the collector at a nearby location.  





Comment:  A six foot requirement is too arbitrary – why not 10 feet or 20?  More leniencies should be allowed for PV systems, not more restrictions.  The PV module should be oriented with the same orientation as the thermal collectors, not due south.


Change:  No change to the 6 foot requirement.  Change from a requirement to orient the PV module due south to a requirement to orient the PV module with the same orientation as the collector.


Reasoning:  The 6 foot requirement is intended to assure that the PV sees the same sun as the solar collectors.  EWEB has seen contractors mount PV modules many feet away from the thermal collectors.  This can cause the PV to run the pump when no sun is on the collectors, or not run the pump when there is sun on the collectors.  This portion of the spec may fall under the “substantial compliance” portion of the C&RD.  Orienting the PV module in the same direction as the thermal collectors will assure that the PV runs the pump when the sun is providing energy to the thermal collectors.

3.C.7
All roof penetrations are permanently sealed using appropriate materials and techniques.  

To prevent roof damage and water leaks, all roof penetrations shall be permanently sealed.  Pipes shall be run through properly installed roof pipe jacks. Lag screw and spanner bolt penetrations for collector mounting shall have metal flashing (except on metal or composition type roofs), and shall be sealed in and around the holes and over the entire fastening assembly.  Sealant used shall be 20 year silicone sealant.

Comment:  “Roof flanges” should be “pipe jacks”.  Metal flashing should not be required on metal or composition roofs.

Change:  Change roof flanges to pipe jacks.  Insert exception to metal flashing for metal or composition roofs.

3.D.4
Means for changing the sacrificial anode rod has been provided.

To maximize solar storage tank longevity, the solar storage tank shall be installed to facilitate the periodic servicing and replacement of the tank’s sacrificial anode rod.

Comment:  There are older homes where 2 feet of headroom above the tank is not adequate.  Tipping the tank to change the sacrificial anode rod is a reasonable alternative to having two feet of headroom.


Change:  Change wording from specific requirement of 2 feet, to a more generic requirement that achieves the intent of the specification.

3.D.6
Any building insulation (attic, floor, wall), disturbed due to system installation, is restored to previous condition.

To preserve pre-existing building insulation levels, contractor shall re-fluff, add to, replace, or re-attach in a workmanlike manner, any existing insulation and its support that was disturbed during system installation.  It is recommended that the contractor document any pre-existing or other damage, not due to the solar installation, and submit it to both the customer and the Utility.


Comment:  Taking pictures is too much to ask for – it should not be a requirement.


Change:  Remove the requirement of documenting pre-existing damage by pictures.  Add more general recommendation of documenting any pre-existing damage.

3.D.13
Incoming supply line pressure to the system does not exceed 70psi.

To avoid unwarranted pressure relief valve discharge due to pressure buildup in the system, and/or to limit incoming pressure, to meet rated equipment tolerances, the incoming supply line pressure to the system shall not exceed 70psi. If necessary, a pressure-reducing valve shall be installed and set to 70 psi or less to control the inlet pressure.  The pressure-reducing valve shall be located on the whole house cold water supply line.


Comment:  In order for a pressure-reducing valve to work properly, it must be put on the incoming water line to the entire house – the incoming cold water line to the hot water system is inadequate at reducing the pressure in the system.  It is not always possible in older homes to install a pressure-reducing valve on the incoming water line.  Expansion tanks can work to solve this problem.  Expansion tanks should be required for expansion of water at high temperatures.  


Changes:  Allow the pressure-reducing valve to be located only on the whole house cold water supply line.  Possibly more changes to come.
  
Reasoning:  It is important to limit the pressure in solar water heating systems. We need to find the best way to accomplish this – more research needed.

3.D.14
All piping in the system is copper or cross-linked polyethylene type, and all fittings are either copper or brass.  Cross-linked polyethylene piping connections are made with compression fittings.

To ensure there is no failure in the piping and fittings due to high operating temperature or pressure, all pipes shall be copper or cross-linked polyethylene type, and all fittings are either copper or brass.  To ensure highest possible reliability, connections in or to cross-linked polyethylene piping shall be made with only brass or copper compression fittings.  Cross-linked polyethylene piping is not acceptable for collector loop piping in active systems.  Galvanized fittings and nipples, and PVC, CPVC, and polybutylene pipe shall NOT be used for any plumbing in the system.

Comment:  Cross-linked polyethylene type piping should not be used in closed loop active systems.


Changes:  Disallow cross-linked polyethylene piping for collector loop piping in active systems.


Reasoning:  Cross-linked polyethylene piping is not rated for the stagnation temperatures of over 200 degrees Fahrenheit that are seen in active systems.

3.D.15
Potable pressurized plumbing in unheated overhead spaces is cross-linked polyethylene type piping or (optionally) Type L rigid copper if a draindown system.

In applications where potable pressurized plumbing is used in unheated overhead spaces, cross-linked polyethylene type piping shall be used. Optionally, Type L rigid copper may be used for draindown systems only. These materials will better withstand expansion and contraction due to fluid temperature fluctuations. The type L rigid copper will withstand higher potable water temperatures that may occur during draindown system high-limiting and collector refill.


Comments:  Same as 3.D.14


Changes:  Remove references to cross-linked polyethylene type piping being used for non-potable plumbing.

3.D.18
Piping runs are adequately and appropriately supported.

To ensure correct system operation, and to preserve the integrity of joint seals, piping runs shall be well supported using appropriate materials.  Follow these minimum support spacing requirements:

Pipe Type         
Run Type

Maximum Spacing
Rigid Copper
Horizontal

8 feet


Vertical

4 feet

Flex Copper
Horizontal

6 feet


Vertical

4 feet

Poly or PEX
Horizontal
           
5 feet


Vertical
          
 3 feet


To ensure long term integrity and performance of the pipe insulation, the supports shall not compress or damage the pipe insulation.

Comment:  The specified spacings are in some cases greater than that allowed by code.


Changes:  The spacing numbers will be changed to match or exceed code requirements.

3.D.19
R-4 minimum, high temperature rated insulation is installed on all pipes in the system. R-12 minimum insulation is installed on potable water piping exposed to outdoor temperature or in unheated spaces.



To minimize heat loss and minimize risk of fluid freezing, R-4 minimum insulation shall be installed on all pipes in the system.  R-12 minimum insulation shall be installed on any potable water piping exposed to outdoor temperatures or in unheated spaces over current or planned finished living areas.  To avoid degradation of the insulation due to solar system operating temperatures, the insulation material shall be rated for 220oF or greater.



The following table gives minimum temperature rating requirements for pipe insulation:

	Piping Type
	Temperature Rating

Requirement

	Active Systems
	

	    Collector Loop
	220°F

	    Potable Hot
	180°F

	    Potable Cold
	100°F

	Passive Systems
	

	    Cold Supply
	100°F

	    Hot Return
	220°F


Comments:  Collector loops often have temperatures higher than 180 degrees Fahrenheit – increase the temperature rating requirement for those types of systems.  Create a table for the insulation temperature rating requirements for the different piping applications.  R-4 insulation is not readily available.

Change:  Require collector loop pipe insulation to be rated at 220 versus 180.  Created a table for the different applications.  More research will be done on availability of R-4 insulation.  Possibly more changes to come.
3.D.21
Pipe insulation exposed to the outside is adequately protected. 

To prevent ultraviolet (UV) deterioration and damage of pipe insulation, all pipe insulation located outside the building shell and exposed to sunlight and weather shall be protected using one or more of the following methods:


a.
Continuously wrapped in an overlapping manner with adhesive backed aluminum foil tape and painted with an aluminum adhesive paint either dark brown or other customer approved color to match house exterior.  


b.
Continuously wrapped in an overlapping manner with mastic backed UV- inhibited electrical tape.



c.
Continuously enclosed in a wood or metal chase painted to match house exterior. (Exterior wall applications)



d.    
Continuously enclosed in UV inhibited PVC pipe or jacketing.

e. Painted with exterior grade paint compatible with insulation type to match house exterior.  (ONLY applicable for under eave or other outside locations not exposed to direct sunlight.) 


Comments:  Tape should be allowed.  Approved materials should be better defined.  The inspector will have a difficult time determining if the proper tape was used.



Change:  Added option b.



Reasoning:  Tape should be allowed as long as it will not degrade from the outdoor climate/sun.  A utility inspector will have a difficult time determining if the correct tape is used, but this should not stand in the way of an installer having the option of a, perhaps, easier installation.

3.D.22
This specification was eliminated because it excludes active antifreeze systems from being installed in some cases.

3.D.23
Underground piping is cross-linked polyethylene type, is no more than 20 feet in length one-way, and is fully enclosed with appropriately water proofed R-6 insulation designed for underground application, and is protected from sharp objects.

If underground piping is used for potable water, to ensure pipe will not burst should freezing occur, it shall be of the cross-linked polyethylene type.  If underground piping is used for non-potable water in a collector loop, to ensure pipe will not degrade due to high temperatures, it shall be Type L rigid copper.  To minimize heat loss between the solar pre-heat tank and the back up water heater, underground plumbing shall be no more than 20 feet in length one-way, and be insulated with a minimum R-6 insulation that has been appropriately water proofed.  To protect the pipe, insulation, and water proofing material from chemical degradation, both the insulation and waterproofing system must be specifically designed for underground application.  Trenches and backfill shall be free of sharp objects that could come in contact with and puncture the water proofing membrane, insulation, or pipe.  Underground piping shall be below local frost line per local code.



Comments:  Underground insulation requirements are too stringent and too expensive.  The underground insulation will not do that much to improve the efficiency of the system.  Cross-linked polyethylene type pipe should not be used on collector loops in closed systems because of the high temperatures.  There should not be such a strict requirement on the length of underground piping.  The amount of water in a 20 foot section of pipe is very small – this requirement should be on the order of 100 or 200 feet, not 20 feet.



Changes:  No change to underground insulation type requirement.  Add clarification to use PEX piping on potable water piping only.  More research will be done on the length restriction on underground piping.   Possible change in the future.


Reasoning:  It is obviously important for underground insulation to be rated for underground service so it lasts the full 20 years.  The longer the piping run underground, the more heat will transfer from the pipe to the ground.  Insulation is important here for system efficiency.

3.D.27
Non-toxic, high temperature propylene glycol (Dowfrost HD or equivalent) antifreeze solution has been used.

To avoid risk of a health hazard should the collector fluid come in contact with potable water, and to protect system components from corrosion caused by premature chemical breakdown of the antifreeze due to high collector stagnation temperatures, non-toxic, high temperature rated propylene glycol, such as Dowfrost HD or equivalent, mixed with distilled water shall be used.  The propylene glycol shall be mixed in concentration with distilled water according to the lowest expected local temperature as noted in the following table.  A higher glycol to water concentration than necessary is not recommended, as this will lower the heat transfer efficiency of the solution.

	Temperature (degrees F)
	Percent (volume) glycol required



	  20
	18%

	  10
	29%

	    0
	36%

	 -10
	42%

	 -20
	46%

	 -30
	50%

	 -40
	54%

	 -50
	57%

	 -60
	60%




Comments:  This should be de-ionized, not distilled water.  Dowfrost HD is not recommended for use in solar water heating systems.  Dowfrost HD is not foodsafe.



Changes:  More research will be done on what kind of water to use and why Dowfrost HD is not recommended.  Eventually, Dowfrost HD will be removed from the specification and replaced with a specification detailing the required characteristics.  Will be changed in the future.
3.D.29
If the tempering valve is not installed after anti-convective plumbing, a check valve or thermal trap is installed on the cold water supply piping to the tempering valve.


To prevent hot water migrating through the tempering valve and into the cold water line, thereby “heating” the cold water and compromising the effectiveness of the tempering valve, a check valve or thermal trap shall be installed on the cold water supply piping to the tempering valve, if the tempering valve is not installed after anti-convective plumbing.



Comments:  A very small amount of water will be heated in the cold water line – this is unnecessary – the hot water will be flushed through the tempering valve in a very short amount of time so no one will get scalded.



Changes:  Allow check valve or thermal trap to be omitted if anti-convective plumbing is placed before the tempering valve on the water heating system side.



Reasoning:  If the cold water comes down to meet the tempering valve and the tempering valve is not protected by anti-convective plumbing, there will be an endless supply of heat to the tempering valve.  This heat could potentially cause convective currents in the cold water supply to the tempering valve causing the cold water to heat up, leaving the tempering valve useless.  If the tempering valve is protected by anti-convective plumbing, however, the heat available to be transferred to the cold line will be limited to that between the tempering valve and the anti-convective plumbing.

3.D.33
Minimum solar storage tank capacity of 1.25 gallons/square foot of collector net area is provided. 

To ensure adequate system fluid heat collection efficiency, a minimum solar storage tank capacity of 1.25 gallons/square foot of collector net area shall be provided.  It is recommended that 1.75 gallons per square foot of collector net area be provided.



Comments:  1.25 gallons/sq.ft. is too restrictive – lower ratio’s are acceptable.  Anything lower than 1.25 gallons/sq.ft will minimize performance of the system and is possibly is unsafe – a higher ratio should be recommended.



Changes:  Add recommendation of 1.75 gal/sq.ft.



Reasoning:  It is necessary to have adequate amounts of solar storage capacity to get the most energy out of the system.  Also, adequate capacity is important on hot sunny days to limit overheating of the solar collectors.

3.D.35
Solar storage tank is insulated to Standards.  If in Oregon, and insulated to OSEIA standards, industry sticker is on the tank. 
To minimize standby tank heat losses and to maximize efficiency, the solar storage tank shall be insulated to the Oregon Solar Energy Industry Association (OSEIA) Certified Storage System standards and, if in Oregon, the industry standards sticker is applied to the tank as a show of compliance.  The OSEIA standards for solar storage tanks are listed below.

The following insulation requirements apply to the solar storage tank in a two tank system.  These tanks do not have a means of heating the water other than solar energy and are almost always located upstream of the auxiliary tank.  Solar tanks are generally located in unconditioned space5 because of their size and because they are usually not part of the original home design.

	Tank Type
	Conditioned Space4 

Insulation Requirement
	Unconditioned Space5 

Insulation Requirement

	80 gallon Rheem/Ruud 

tank with external wrap around heat exchanger
	R-10 bottom pad1
   if on concrete6 

R-10 side wrap3 
	R-10 bottom pad1 

R-10 side wrap3 

	Water heater tank with

internal, double-wall coil

heat exchanger
	R-10 bottom pad1 

    if on concrete6 

0.91 EF “new” tank
	R-10 bottom pad1 

0.91 EF “new” tank

	Other water heater tank without integral heat exchanger
	R-10 bottom pad1 

    if on concrete6 

0.91 EF “new” tank
	R-10 bottom pad1 

0.91 EF “new” tank





1  R-10 bottom pad must be high density foam designed for use under water heaters and have an R-value of 10 hr-oF-ft2/Btu.




3  R-10 side wrap must be placed around the entire exterior of the tank and have an effective R-value of 10 hr-oF-ft2/Btu.  Insulation wraps that use a 3/8” layer of reflective foil-coated bubble wrap must be installed with a ½” air gap between the insulation and the side of the tank.




4  Conditioned space is inside the heated portion of the building, nominally kept at 72oF during the heating season.




5  Unconditioned space is in the unheated portion of the building, such as the garage, unheated portions of the basement or an unheated utility room.




6  Concrete floors refer to slab on grade or basements; rug or wood flooring with less than an R-15 layer of insulation beneath them must also meet this insulation requirement.



Comments:  The side wrap requirement for the 80 gallon Rheem/Ruud tank is too expensive for the amount of savings achieved.



Changes:  No change to the side wrap requirement.  Change bottom pad requirement for conditioned space from R-5 to R-10 to be consistent.  Remove R-8 top pad requirement on second and third tank types for conditioned space and add requirement for 0.91 EF.  Remove reference to 80 gallon tanks on second and third tank types to make more general.



Reasoning:  The side wrap requirement is not very difficult to achieve.  It has been a requirement in the EWEB program for years and their installers have had success with it.

3.F.2
Fluid has an adequate flow rate and circulates in proper direction. 

To ensure the heated fluid from the collectors is transferred to the solar storage tank, the fluid must flow from the top of the collectors to the solar tank and with a flow rate appropriate to the size and type of system.  The following table gives approximate flow rates for different types of systems:  


Comments:  PV systems often have lower flow rates than the required 1-3 gpm.



Changes:  More research will be done and a table created that gives guidance to utility inspectors as to what the flow rate should be.  Will be changed in the future.

3.F.3
This specification was removed because this may not be an issue for pumps.

3.F.5
Circulation pump has isolation unions or ball valves installed on both sides.

To enable servicing and/or replacement if needed, isolation unions or ball valves shall be installed on both the inlet and outlet sides of the circulation pump.


Comments:  The pump can be serviced easily without these isolation unions or ball valves.  This is an added system cost for very little value.  The system will need to be recharged with or without the isolation unions or ball valves.



Changes:  This issue will be researched.  Possible change in the future.
3.F.6
Controller has correct settings and is mounted within 6 ft. of solar storage tank, hard-wired or plugged into nearest outlet, and wiring is securely attached.



To ensure correct system operation the differential controller shall have a 5-10 degree differential, 180 degree maximum high limit setting and the controller sensors pre-tested for accuracy.  To allow for monitoring and diagnostic servicing of the system, the controller shall be mounted within 6 ft. of the solar storage tank, hard-wired or plugged into nearest outlet with the wiring securely attached to parts of the system or adjacent walls or ceiling.


Comments:  None



Changes:  This specification will receive more detail stating at what temperature difference the pump should turn on and at what temperature difference the pump should turn off.  Will be changed in the future.
3.F.7
If PV powered system, the PV module is connected to the DC pump with wiring of appropriate gauge and type, and is installed through a dedicated roof jack with exterior conduit. 
To minimize line loss and ensure adequate power is delivered and maintained from the photovoltaic (PV) module, the wiring connecting the PV module and the DC pump shall be of an appropriate gauge (dependent on one-way distance), be ultraviolet resistant, and routed through a separate roof jack with exterior electrical conduit.  The electric wire shall be bare or tinned copper, two conductor, PVC insulated, and have a PVC UV rated gray jacket suitable for exterior use or equivalent as per the National Electric Code (NEC).  The conduit shall be secured to a roof-framing member and all the wiring shall follow local code and manufacturer’s guidelines.  The following table shows minimum wire gauge requirements based on the wattage of the PV panel:


Comments:  This specification should defer to the NEC.



Changes:  Added reference to NEC.  The table in this specification will be updated as per the NEC to give the utility inspector a guide for inspecting wire sizes in relation to PV panel size.  Will be changed in the future.
3.F.9
If PV powered system, a high limit sensor is installed on the solar storage tank and wired through the circulation pump.

To limit possible high water temperature in the solar storage tank, a high limit-switching sensor shall be installed near the top of the tank.  The sensor shall be attached directly against the inner tank shell and not in contact with any heat exchanger, or on the hot outlet nipple from the tank, or any other location that will give an accurate reading of water temperature in the upper part of the tank.  If mounted on piping, the sensor shall be insulated with minimum R-3.8 pipe insulation.  The sensor shall be wired through the circulation pump in a manner that will interrupt pump operation when 180(F high temperature near the top of the tank is reached.
Comments:  There are other ways of accomplishing a high limit sensor switch that activates around 180 degrees – these should be allowed.

Changes:  Made the specification more general to allow for other methods.

3.F.10
Sensors are placed correctly, attached securely, and adequately insulated.  Plug sensor is installed on solar tank when a fitting is provided.

To ensure correct system operation, a strap type sensor shall be located at the hot outlet of the collector(s) and secured with a stainless steel hose clamp.  The tank sensor, if strap type, shall be attached directly against the inner tank shell and not in contact with any heat exchanger, or any other location that will accurately measure water temperature near the bottom of the tank.  When a fitting is provided on the solar storage tank, a plug-type sensor shall be threaded into the tank fitting.  Sensors mounted on piping shall be insulated with minimum R-3.8 pipe insulation.
Comments:  There are other ways of accomplishing this specification – make it more general.

Changes:  Made the specification more general to allow for other methods of attaching a sensor to measure the temperature near the bottom of the tank.

3.F.13
Thermometer is provided at hot water outlet port on solar storage tank. 

To monitor temperature of the solar pre-heated water, a thermometer shall be installed at the hot water outlet port on the solar storage tank in an easily visible location.  A readout of the temperature on a digital controller is allowed in lieu of a separate thermometer if the homeowner is educated on how to obtain this reading using the controller.



Comments:  A digital controller can give the temperature readout of the hot water outlet port of the solar storage tank – this should be allowed.  This specification should be omitted because there is no purpose of knowing this temperature.



Changes:  Allowed the digital controller readout as a temperature reading as long as the homeowner knows how to operate it.



Reasoning:  The thermometer should be available to the homeowner so he/she can easily see if the solar system is operating properly.  i.e. if it is sunny outside, the homeowner can check to see if the temperature is greater than the day before, when it was cloudy.

3.F.19  A correctly sized and rated expansion tank is installed on supply line to collectors.

To control pressure fluctuation during expansion and contraction of the collector fluid, a correctly sized and rated expansion tank shall be installed on the supply line to the collectors.  For standard one and two panel systems, the expansion tank shall have a total tank volume of no less than 4.4 gallons, and shall have a minimum operating pressure of 150 PSIG.  Larger systems shall have an appropriately sized expansion tank according to manufacturer’s or ASHRAE sizing recommendations.  To enable more complete purging of air from the collector loop it is recommended to mount the expansion tank in an upside down configuration.

Comments:  Some manufacturers recommend their expansion tanks not be installed upside down.

Changes:  Change the upside down configuration of the expansion tank from a requirement to a recommendation.

Reasoning:  The intent of this specification was to ensure no air get trapped in the expansion tank.  Specification 3.F.20 (3.F.19 in the revised specs) allows purging of excess air in the system via a threaded plug fitting.  Although it is not optimal for purging air, this specification should suffice.

3.F.20
A threaded plug fitting is installed at the high point in the collector loop and is insulated.

To enable air or gas removal in the collector piping system, a threaded plug fitting is installed at the high point in the collector loop.  To prevent freezing and consequently allow for correct operation, the fitting shall be insulated with a minimum R-3.8 closed-cell type insulation without covering the vent port. 



Comments:  Manual air vents do not last 20 years – eventually they develop leaks.



Changes:  Allow only a threaded plug fitting to be used to satisfy this specification.



Reasoning:  Desired design life of the system is 20 years.

3.F.25
Distilled quality water and a suitable corrosion inhibitor have been used in the collector loop piping.  

To safeguard all components in the collector loop and to prevent scaling build up, distilled quality water and a corrosion inhibitor that is chemically compatible with the collector loop components shall be used in the collector loop.

Comments:  De-ionized should be used, not distilled.

Changes:  This will be researched.  Possible changes in the future.
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