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Hello, everybody. Thank you for joining us today. We are re-recording the Weatherization Innovation Common Errors in Innovative Solutions webinar today.  My name is Amy Hollander of the National Renewable Energy Lab, known as _____ Colorado.  Thank you for joining today’s Weatherization Innovation Pilot Program webinar on Common Errors and Innovative Solutions. I’d like to thank the U.S. Department of Energy for sponsoring today’s webinar, which is produced for the Weatherization Innovation Pilot Program, known as WIPP.  Today’s webinar is being broadcast from ___ new state of the art net zero energy research ___ facility in Golden, Colorado.  Today’s webinar will be an example of case studies, mainly by showing photos of errors and good examples, then discussing the purpose of the home energy professional guidelines and certification. There may be more examples of what not to do only because these were good learning opportunities.  If any WIPP ____ ___ planning on continuing retrofits, the guideline certification and training section at the end of the webinar will be of importance to you.  Since it is impossible to cover all aspects of weatherization in one hour, today we will focus mostly on air ceiling insulation and venting. HVAC is often contracted out for the WIPP grantees, but we will address ____ ceiling of HVAC furnaces.  So, our first section is going to be on air sealing, and we will discuss diagnosis and mitigation.  First we’re going to talk about ____ infrared, and using these tools together to do your best air sealing – oh.  Using ___ and infrared diagnostics to get a ___ will greatly improve your air sealing since the ___ fan pulls the air out of the house and lowers the air pressure inside.  This air movement helps us identify unsealed cracks and openings.  It is important to seal air leaks as they are identified while the __ is operating.  In addition to the ___, the infrared camera should be used at the same time as the ____. An infrared camera produces images called thermographs that show variations in temperature that’s not visible to the human eye.  Infrared cameras can be used during ____ tests to capture images of temperature differences that can indicate air leakage in other conditions such as gaps in insulation and overheating circuits. Some claim if you perform ____ air sealing work, you can expect to net up to an average of $600 in annual energy savings.  This is partially because the materials are relatively inexpensive since much of the important work takes place in the attic, crawlspace, and basement.  The expense is really in the time it takes to find the air leaks and make significant blocks.  The ___ and infrared camera can speed the job and lower your CFM50 readings significantly.  As a side note, for best results working with the infrared camera, there needs to be a temperature differential, or a delta t, between indoors and outdoors.  Recommendations as to precise delta t cutoffs differs, but only other time auditors learn the skill, which is affected by region, climate, and house type.  ____ Energy Efficiency Renewable Energy Division, known as EERE, has developed field guides to building America. Building American has identified 19 air-sealing trouble spots.  It takes time to learn how to become an accomplished air sealer, and it also helps to have a small person on the crew who can access some of the hard to reach areas such as attic ___ walls, exterior walls, penetrations, and ____ floors. I recommend the source links for field or study guides with excellent graphics.  And, this is the DA publication created here at _____.  These photos show good examples of what should be sealed using the ___ to create a complete seal while air sealing is important. In older construction or in newer construction where building codes don’t include air sealing, there are always electrical, ____, and plumbing penetrations, such as seen in the photograph.  In sealing penetrations, it’s important to make sure you’re using the ___ so you can feel where the air is leaking. The photo on the left shows the unsealed plumbing pipes and electrical conduit.  Once again, these leaks allow the weather, including hot and cold air, to be pulled into the house. The photo on the right demonstrates how foam was used to stop the air. And, as I stated, with the ____ running, you won’t miss any spots.  ____ sealing, or band joists left on the seal plate and functions to keep the joist true. It also provides a surface for completing the edge of subflooring and a flat base from which to support the exterior wall.  The room joist is a box of a floor’s structure.  The room joist can be a significant source of drafts, especially in older homes with stone and masonry foundation.  In the photo on the right, drafts are pulled through the house into walls in holes created by construction penetration, such as the ___ in this case. By sealing the room joists, the various plumbing and electrical holes in the subfloor becomes sealed, and the homeowner enjoys increased comfort through a warmer flow and less energy loss.  With the ___ running, leaks are easy to find and material is __ by only sealing the leaks that can be felt at the air exchanges.  Also, it should be noted that over time this area becomes one of the leakiest places in a foundation.  Often when you are in a crawlspace, you can see daylight through cracks that are the result of shifting over time of a structure.  This is an example of a well-insulated duct that was not air sealed.  This compromises the best effective insulation, and so air sealing becomes just as important as the insulation.  On the left of the photo, the new furnace with insulated heating ducts and aluminum tape instead of mesh tape and ___.  On the right is the preferred mesh tape and ___ applied to the ductwork.  Finally, we’re going to look at some infrared camera images that are being taken while the blower door is in use. The infrared camera is sometimes easiest to see in black and white. This shows the leaky attic hatch on the top left. The top right shows air leakage into the home from inadequate air sealing in the attic wall to sealing connection.  Blower door guided air sealing, combined with infrared camera can capture these situations.  The bottom photo shows an insulated attic, but the attic top plate is not sealed.  ___ can often access the slopes and tops of the attic space by cutting an access in a closet or an acceptable location. These photos are taken from the living space below the attic.  The amount of air leakage is significant and will likely motivate workers to go after these seemingly difficult areas.  The second story floor system is connected to the outside through the sidewalls and other interspatial pathways.  Strategies for reducing or eliminating air leakage include dense packed ___ technology.  These type of applications require experience in good in field training.  Regardless of the complexity, it still remains a cost effective upgrade in those situations.  This section we’ll discuss some photos of the insulation case studies.  After blocking an air sealing, this demonstrates a nicely insulated attic.  The blower door and infrared camera will test the air leakage upon inspection. The installers left a paper ruler that offers long lasting proof of the current R-value for future inquiries, such as the sale of the home. The R-value is the unit of thermal resistance, and be expressed as the thickness of the material divided by the thermal conductivity.  Some say ___ R-value is 3.5 to 3.7 per inch, and variances do occur.  The attic has 14 and a half inches of ___, and multiplying that with the ____ R value, approximately 3.5 per inch, shows that this attic is insulated to an R value of 50.  ___ perimeter of this attic, the insulation was not deep enough to reduce thermal bridging.  Thermal bridging is also known as heat transfer. Also, a common occurrence is wind washing, where wind enters the attic through attic ventilation and displaces the insulation.  Sometimes this is not evident until post insulation, or during the inspection.  ___ is to evaluate the attic insulation, which varies in climates or price blocking ___ insulation. This is not ideal, but in some cases where extreme weather washing exists, it’s necessary.  Fiberglass in attics is not ideal for attics because it attracts vermin. Also, it is not a recycled product.  The best application for blown fiberglass is in ceiling cavities that can’t hold the weight of cellulose.  So, ____ such as mobile home ceilings or cathedral ceilings are a perfect application for fiberglass, but not attics.  Due to the post insulation traffic in this attic, ceiling joists were no longer covered by insulation. It is important to restore continuous insulation before leaving the attic.  ____ is the perfect tool for this, and will eliminate thermal bridging or unwanted heat transfer. Infrared camera photo on the right shows leakage from the living space ceiling, where distributed insulation caused by worker footprints was not adequately restored before finishing the job.  Even a footprint will compromise the insulation and allow paths for thermal bridging.  This is another example where insulation is not even and does not cover the floor joists.  Uneven insulation reduces effectiveness, and allows for thermal bridging.  On the left is an untreated attic access hatch. In the photo below, shows how the infrared image reflects the great amount of leakage from this non-treated attic hatch.  The untreated attic hatch on the left must be blocked, sealed, weighted and insulated to maintain a sealed barrier between the house and the attic.  The photo at the bottom shows how the attic hatch is a dominant source of heat loss. The photo on the right shows how the insulated build a box or wood frame around the hatch on the inside of the attic to allow easy access and to prevent insulation from falling about when entering the attic.  When the job is finished, the blown insulation will be snug against the frame, and none will be lost.  Here’s another example of a beautifully sealed attic hatch. In this case, the hatch lifts and is set to the side for entry. So, when you walk up the stairs, you push on the roof of the attic hatch, and you push it to the side. And, it allows an entry into the attic that loses no insulation.  Blown insulation can seem daunting, but there are many ways to achieve dense pack insulation, which will contribute to air sealing and reduce conductive heat loss.  Don’t lead safe work practices steer away from necessary upgrades.  This home has lead paint on exterior walls, and lead safe work practices, or LSW, was not practiced.  Both were drilled to add wall insulation, and debris was not contained. It would have been easy to lay a ground barrier ____ below the siding. And, usually the lead safe practices as easy clean up.  Also, in additional photographs, the worker was not wearing any protective equipment, so you need to be covered for that, as well.  There are also many lead safe work practice resources on the ____ website.  This slide demonstrates how the room joists were not insulated, and the insulation installed was not effective.  The room joists, or ban joists base should have been insulated and sealed.  Instead, the basement ___ was insulated but not properly applied. So, the insulation is not flush with the surface and there are large air gaps that compromise its effectiveness.  Also, potential moisture problems could develop because the room joist base is not air sealed.  This good pack insulation job is compromised to the use of fabric duct tape, which has all ready begun to peel off.  Those of you working with volunteer labor staff understand how it’s sometimes difficult to keep up with most ___ and enthusiastic volunteers who don’t realize that duct tape does not adhere well to pipe insulation.  The correct material is foil backed ultra grip take to ensure a long lasting upgrade.  This case study provides an interesting learning opportunity. The home had open crawlspace vents and ducts delivering heat to the crawlspace. The remedy to this situation is to seal the open vents and continue to heat or condition the crawlspace. However, a better alternative would be to uncondition the crawlspace to save heating and seal the vents, and add a vapor barrier to the crawlspace floor.  This crawlspace is submerged enough to the pipes would be safe from freezing. Although, the client may experience colder floors. The heating ___ with either treatment will be significant. Also shown on the left is the room joist, which was well air sealed and insulated with the yellow fiberglass. It would have been better to use ____ based fiberglass with the paper side facing inside of the crawlspace. This is a crawlspace that needs a vapor barrier, also known as covering the floor in six millimeter plastic.  Whether the space is vented or unvented, this provides a moisture mitigation or vapor barrier. And, additional health and safety benefits prevent radon from leaking through the ground. A third advantage is it can provide a better storage space for residents.  The dryer venting on the left is a health and safety violation because it blocks the function of the dryer and is a fire hazard. This can also lead to moisture build up in the house.  The photograph on the right shows a torn clothes dryer vent, and leaving this unattended to can create moisture problems, as well.  To avoid or mitigate moisture problems and to conform to ____52.2, this new bathroom and vent is properly installed and vented through the attic.  And, now we will have a quick final section on the EERE guidelines for home energy professionals.  Hopefully this webinar has demonstrated some of the difficult and complex aspects of weatherization.  ___ recognize the gap in the consistence and quality of weatherization work and funded an effort to create standard work specifications, home energy professional certifications, and training for the private industry and for the National Weatherization Assistance Program.  The volunteer Standard 

Works Specifications known as SWS is focused on consistent, quality work.  The SWS provide outcome driven specifications fro single family,  multi family, and manufactured housing home energy upgrades. The link on the page takes you to a PDF document that looks like the screen shot on the right. The company the SWS is, the most robust certification with ___ accreditation is being developed, and will be ready for national rollout this summer of 2013.  The four worker professions that will be certified are energy auditor, retrofit installer technician, the crew leader, and the quality control inspector. ____ have worked with national experts in the weatherization industry workers to develop the SWS’s and certification in order to strengthen this growing industry.  This concludes our webinar.  I wanted to leave you with a list of resources.  There’s a lot of information on training at the official WAPTAC website.  This is the Weatherization Assistance Program Technical Assistance Center.  And, here you can find curriculum for weatherization. You can find links to the weatherization T.V. that I highly recommend for a visual aid. And, you can find all kinds of weatherization resources such as rules and regulations, outreach material. You can find best practices. You can find examples of forms, such as applications, landlord agreement forms.  It’s a wealth of information.  Also, we have the very new DOE product called NTER. The National Training and Educational Resource.  NTER is an extremely good place to go for authorized energy efficiency information.  And, information on renewable. You do have to sign in with a password and a login.  However, it’s quick and it’s well worth exploring this website to find videos and training resources for your staff, as well as for self-learning.  The Building America Air Sealing Guide that I mentioned are extremely helpful.  It provides lots of graphics on what can be explained without words. And, it also has a very good section on air sealing.  Also, here’s a link to the standard works specifications that I mentioned, which is now in PDF format.  And, also, a link to more information on the certification for home and ___ guidelines.  
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