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GREENOVATION / RESIDENTIAL -- PLAYHAVEN EAST

PLEASE NOTE:

Everything included in “Greenovation of an Existing Residential Building -- PlayHaven East” has
been transposed directly from the website. That includes references to the PlayHaven Farm LLC
and Green Building Project (PHF&GBP) website pages, external websites, links to documents, etc.
Because of how quickly things change on the internet, there are NO links from this document.

(Visit PROJECTS for Current Projects of the Renovation.)
GOALS
» Determine what the needs are for the house and the garage.
* Prioritize and deal with the most pressing issues (safety first).
» Make appropriate upgrades to the house so that it would qualify for Energy Star.

» Add a concrete floor to the garage and weatherize the structure so that it is suitable for storing
materials.

 Evaluate the acreage and determine appropriate use areas for livestock, vegetable gardens,
orchard, etc.

* Increase the size of the pond to the south of the house.
* Add renewable energy production.

This information is provided as an example of data collection and goal setting regarding any
construction project. It is important that the way you live and what your goals are (not only in the
resulting building project, but in life as well) is understood by the other members of your project team.

SITE

The site is a 10-acre lot located in a rural part of Lafayette County, MO which
is zoned agricultural/residential. It is part of a subdivision of 5-acre and 10-acre
lots surrounded by farm land. The absence of strict regulations makes this a
good choice for the innovative construction techniques of sustainable “green”
building. (In the photo it is the lot on the right with the house and barns.)

The 10-acre lot is situated on the south side of the road and is rectangular
(330 ft by 1370 ft). It is a gently rolling field with a difference of approximately
30 feet from its highest point in the northwest to the lowest point in the
southeast. Prevailing winds during the summer months are from the south/
southwest and shift to the north/northwest during the winter months.

The site has full solar access. It also has sufficient wind capacity for a
residential wind turbine. The site is also conducive to both underground storm
water storage and geothermal heating/cooling.




The top soil at the site is rich and favorable for organic farming.

The house is connected to a rural water utility.

There is electricity to both the house and the garage (Missouri
allows for net metering).

CLIENT

The client is a middle-aged couple without children who do not feel middle-aged. The couple enjoys
living with and training their Newfoundland Dogs in obedience, conformation and working activities
(draft and water rescue).

The husband enjoys woodworking and will be maintaining the grounds and requires an area adjacent
to the garage which allows for these activities and to store equipment. **UPDATE, 2016** He is also
an avid beekeeper.

**UPDATE, 2016** The wife has a degree in Commercial Art in addition to being the Owner/Manager
of PlayHaven Farm LLC and works from a home office when not working on the farm itself. She
requires an area that has excellent lighting without being hot during the day. She is also an avid
environmentalist and proponent of sustainable building and renewable energy production. She is a
co-author of the DYO® Kits “The Green Building Decision Kit”. It is her intention to provide tours of
the PlayHaven Farm and the Green Building Project to show the average person how they can get
involved in both Sustainable Farming and Sustainable Building, while showing them a range of options
they can incorporate into their own farming, new building or remodeling ventures.

The couple intends to reside at PlayHaven East (or PlayHaven West, when built) for the remainder
of their lives. To do this, accommodations have been considered and features planned to handle
compromised mobility. Among these compromised mobility features are a ramped entry, dumbwaiter
and stair lifts. The house is intended to qualify for the American Lung Association’s Healthy® House
program.

The couple enjoys entertaining and desires the common areas of the house to be open and inviting.
DESIGN
SITE

The existing house is a white with green trim, **DONE!!"* House Repainted 1-1/2 story structure with
a basement located approximately 300 feet south of the road and centered a bit closer to the west lot
line than to the east line. It has a red brick chimney with a wood stove insert in the fireplace on the
first floor and a wood stove in the basement. **DONE!!** Chimney Repaired. There are two bedrooms
on the 2nd floor and a bathroom with a shower stall. On the 1st floor is the living room, kitchen/dining
room, full bath, guest bedroom, front hall, master bedroom/bathroom. The basement is partially
finished with a metal siding and drywall and a mechanicals/laundry/storage area. There is no egress
from the basement. **UPDATE, 2016** Remodeling plans include each bathroom (beginning with the
full bath on the 1st floor), the basement to incorporate a root cellar (with external entrance) and pantry,
the kitchen to provide better use of space and storage with a eating porch added to the east side of
the house with an external door.
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The roof is dark green standing seam metal (8 years old). There is a gutter on the south slope next to
the chimney. “*DONE!'** Roof Replaced.

There is a rain garden ‘pond’ surrounded by a ‘U’ drive on the north side of the house. There are
mature trees along the east, south and west lot lines and along the driveway.

Views are to the south, west and north.

The garage is a metal, gambrel building with a white roof located just west of the house. Area to the
north and south of the garage/workshop is suitable for livestock.

The septic system is located to the northeast of the house. A fruit tree orchard is planned to the north
of this area. **DONE!"** Orchard Planted.

The area to the south and southeast of the house will be fenced and designated as a dog yard. The
areas to the north and east of the house will also be fenced and have vegetable, herb and flower
gardens. **DONE!"** Yards fenced.

The rest of the lot (to the south of the complex) will be cross fenced and is suitable for pasture.
**DONE!"** Pasture cross fenced. There are 2 small livestock ponds and a 4-stall horse barn near the
southern edge of the property.

See the Status Reports and individual project pages for more information on our progress renovating
PlayHaven East. (All information prior to 2016 is available in Adobe Reader files (PDFs) from the
General Store.)

ACCESSIBILITY

As needs change, it is important to incorporate accessibility into home design, a concept that strives
to incorporate characteristics for access into products, elements and spaces that can be used by
everyone.

Because this home was not designed for a middle-aged couple desiring to stay in the house through
their senior years, the house contains many opportunities to
make it accessible should their health become compromised.

House:

« Kitchen is currently wide enough to accommodate
wheelchairs and walkers.

* Interior Doorways have a flat threshold but many are very
narrow.

* Hallways and stairs are wide, stair risers are shallow, and
stair lifts can be installed.

Lighting:

+ Daylighting is not a dominant feature in this house. Natural
lighting reduces energy use and increases the comfort
level of the inhabitants.

« Artificial lighting will be a combination of CFL and
LED technology to reduce heat gain and energy use.
**DONE!"** Lighting Updated.

» Sensors and timers will be used in appropriate areas, i.e.
closets, passageways, etc.
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Appliances:
« All new appliances will be Energy Star rated (as possible).
Bathtubs & Showers:
» Tubs and showers will be equipped with grab bars, hand held showerheads, and non-slip flooring.
SYSTEMS
VENTILATION

As the house becomes more tightly constructed, an High Efficiency Recirculation and Ventilation
system will be used to introduce fresh air into the house when the weather does not permit opening
the windows. An ERV (Energy Recovery Ventilator) will be used to retrieve heat and moisture and
transfer it from the exhaust air stream to the incoming air stream during the heating season (and vice
versa during the cooling season). The ERV also includes a high efficiency filter to reduce air-borne
pathogens, producing a better indoor air quality.

HEATING

The house is heated with LPG (liquid propne gas) and has an older furnace and water heater. Plans
are to replace it with a geothermal system with a programmable thermostat. “*DONE!!** Geothermal
Installed.

COOLING

The house is cooled by a 9 SEER central air conditioner. Plans are to replace it with a geothermal
system with a programmable thermostat. **DONE!!"* Geothermal Installed.

ENERGY EFFICIENCY
INSULATION

The house is standard stick-frame construction with fiberglass batt insulation. It has a radiant barrier
on the exterior walls beneath the composite siding. The attic insulation is fiberglass batt between

the ceiling joists with a layer of drywall nailed to the top of the ceiling joists and another 4 inches of
blown in fiberglass on top of that. Plans are to remove this insulation and replace it with dense packed
cellulose. **DONE!"** Insulation Updated.

Exterior windows and doors are double paned. Additionally, the windows on the main level are
generally protected and shaded by the south and north porches. There are only three small windows
on the east and west sides.

RENEWABLE ENERGY PRODUCTION

Plans are to incorporate photovoltaic (PV) products on the roof of the house for
year-round production of electricity. Storage of electricity via batteries is desired by
not feasible at this time..

The 10-acre lot is large enough to accommodate a residential-size wind turbine.
APPLIANCES

The house will utilize Energy Star rated appliances the greatest extent possible.

Energy Star qualified refrigerators use up to 40 percent less energy than the

conventional models sold in 2001 and at least 15 percent less energy than models built to current
federal standards. These refrigerators feature high-efficiency compressors, improved insulation, and
more precise temperature and defrost mechanisms. **DONE!** Refrigerators Updated.
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Energy Star qualified freezers use at least 10 percent less energy than
required by current federal standards. **DONE!!** Freezers Updated.

Energy Star qualified dishwashers use at least 25 percent less energy
and up to 40 percent less water than standard models and can save
more than $25 a year in energy and water costs. These dishwashers
use “smart” features such as effective washing action, energy-efficient
motors, and sensors that determine the necessary cycle length and
water temperature. **DONE!!** Dishwasher Updated.

Energy Star qualified clothes washers use up to 50 percent less energy
and about one-third less water than standard washers. As a result,
expect to save up to $75 per year on utility and water bills with additional
savings from using less detergent. Most Energy Star qualified washers
extract more water during the spin cycle, providing further energy savings when using a clothes dryer
because drying time will be shorter. The client will see less wear and tear on clothes from front loading
model(s), which do not need an agitator. Since there is not Energy Star rating for clothes dryers, a unit
that matches the clothes washer will be purchased. Additionally, clothing will be dried outside using the
sun and wind whenever feasible. **DONE!!** Clothes Washer Updated.

LIGHTING

Artificial lighting will be a combination of CFL and LED technology to reduce heat gain and energy
use. **DONE!** Lighting Updated.

Sensors and timers will be used in appropriate areas, i.e. closets, passageways, etc.

Exterior steps will be well lit with solar powered LED lighting. **DONE!"** Lighting Updated.

SUSTAINABILITY
ENERGY STAR ‘COOL’ ROOF

The plan is to replace the dark green metal roof with an Energy Star ‘Cool’ Roof. **DONE!"** Roof
Replaced.

WATER COLLECTION SYSTEM

Gutters will be added to harvest rain water and will be collected in
at least one underground cistern. This water will be used for tertiary
uses e.g., watering plants.

Rain barrels will be added at each down spout.

The use of rain water not only promotes water conservation, but
it also promotes an aspect of sustainable development of such an
irreplaceable resource.

REUSE AND RECYCLE

The PlayHaven Green Building Project will incorporate as much reused, reclaimed and recycled
material/products as possible.
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The interior of the house is designed to be simple aesthetically so that % Habitat for Humanity'
unique architectural salvage may be incorporated into it over time. Habitat for d

Humanity’s ReStore is one such resource for recycled materials and products. RESt&re
New, recycled products that are planned for inclusion are:
» Countertops made from recycled glass aggregate, and

« A variety of floorings including recycled PET carpeting, reclaimed timber, stained concrete, cork,
natural linoleum, and porcelain tile.

The porches on the exterior of the house will use recycled composite decking and railing products.
This type of decking and railing products are made from a unique combination of reclaimed wood and
plastic, giving you the best qualities of both materials.

=g

ECO-FRIENDLY PRODUCTS

It is important to maintain a healthy indoor air quality; therefore, the PlayHaven
Green Building Complex will use:

o) | \'

€878k

» FSC certified interior wood and panel products, and - & Q

» Environmentally-friendly cleaning products. **DONE!!** '\/
ENERGY AUDIT - PRIOR TO PURCHASE (MARCH 2008)

Preliminary Energy Audit Report (800 KB) : March 2008 -- This document when combined with
the Energy Rating Results is the baseline. With it we know what needs to be done and can make
intelligent priority decisions about the order in which repairs are made. (File attached to this PDF.)

* low and no-VOC paints, stain, varnishes, and sealants, **DONE!!**

The Energy Rating Report (138 KB) : April 2008 -- Results were surprisingly positive after reading
the preliminary report. The structure is only 4 points away from qualifying to earn an Energy Star
rating (if that were available to an existing structure). And while the insulation product itself is less
than desirable at this time, the building is tight enough as is to update other things first... this is rather
unusual in that insulation is normally the first thing a homeowner should correct. (File attached to this
PDF.)
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http://www.hathmore.com - (816) 224-5550
PO Box 1157 - Blue Springs, MO 64013-1157

Energy Audit for Gary & Bobbi Walker

March 18, 2008
Napoleon, MO 64074





Hathmore Technologies, LLC

Dear Mr. & Mrs. Walker,

Attached is a listing of the items we noted during our recent energy audit at your residence.
Information has been included on materials to be used and how to do-it-yourself (if you are so
inclined.) We depressurized your home with a blower door and located air leaks in your home.
We found many areas that could be improved and believe that you will be able to derive benefit
from air sealing and additional insulation.

In addition to explaining how to do much of the work yourself, we will mention companies to
you that will be able to help you with almost all of this work. Of course, we can’t guarantee their
workmanship, and you should check them out for yourself before contracting with them. We
would appreciate it if you would keep us informed of your experience should you choose to have
another company help with any of the work. This helps us know who to recommend to our
clients. We would also appreciate it if you would let these companies know that you heard about
them through us. Please note: if you decide to purchase anything from
www.EnergyFederation.org - be sure to use the coupon code “highbills” at checkout (in the
"Coupons and Promotions" field) and you will receive 10% off of your purchase.

Please review the energy issues and improvement recommendations detailed and give me a call
if you have any questions. Good luck with your energy improvements. We sincerely appreciate
your business!

Y

Amy Walker, LEED AP
Energy Consultant

Certified Energy Rater
Hathmore Technologies, LLC
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I. Exterior Envelope

Gutters and downspouts should be installed to direct
water away from the home’s exterior walls and
foundation.

The gaps and seams at the underside of the dining room
cantilever should be sealed with caulk to keep
unconditioned air from penetrating the wall cavities.

The dryer vent is under the deck and not accessible to
check for lint buildup. Lint buildup in the vent can cause
the damper to stick open and can also become a fire
hazard. The dryer duct should be removed from the
interior and the vent cleaned regularly to prevent
buildup of lint in the vent.

Walker Results Report.doc
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Il. Upper Envelope (Attic)

The flue pipe for the furnace and water heater has
been sealed with duct tape. Duct tape will become
brittle over time and loose its adhesiveness. This flue
pipe should be repaired and continued out the roof
with properly sized flue pipe. This should be a
priority fix as flue gasses can infiltrate the home
through gaps and cracks in the ceiling and can cause
illness.

Attic insulation is a 5” layer of fiberglass batt topped
with drywall and 5-9” of blown fiberglass with an R-
value of 27. An insulation value of R-49 is the
recommended value for our region.

The sheet rock between the layers of insulation acts
as an air barrier and could trap moist air against the
thin layer of batt insulation below. The sheetrock
should be removed.

Fiberglass insulation performs best when sealed on
all six sides. In an attic, it tends to allow air to pass
through and infiltrate through cracks and gaps in the
ceiling. Recommendation is to rake remaining
insulation smooth and blow a minimum of 6™ of
cellulose over the fiberglass. Cellulose will provide a
better air seal and is not attractive to rodents.

Walker Results Report.doc
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Drywall has been installed as baffles at each eave
vent to prevent wind washing of the insulation.

Insulation above the entry area is layers of foam
boards stacked on each other. This is not an effective
method of insulating this area. Recommendation is
to remove this foam board and insulate this area with

blown cellulose insulation.

Page 5 of 20
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The ceiling above the stairway and the knee walls
have fiberglass batts covered on the attic side by foil
faced foam board insulation. This makes a good air
barrier, however, some of the facing has been torn
and the seams are not taped. Recommendation is to
repair all tears and seal all seams with foil tape.

New ventilation was added with the new roof,
however the old vent holes were not covered. The tar
paper that was put over the holes has become
damaged. This means that if any water gets behind
the roofing it has a large, open direct path into the
attic. This tar paper needs to be repaired so that any
water that gets behind the roofing will be directed to
the lower roof edge, and it would be a good idea to
seal the old vent holes with plywood to prevent future
damage to the tar paper.

There is debris in the insulation. This inhibits the
homes energy performance as well as encourages
mold, mildew and insect and rodent infestation.
Debris should be removed prior to adding additional
insulation.

The attic access door in the master bedroom closet is
un-insulated, has no weather-strip and is very leaky.
The attic access should be insulated using both
custom-cut foam board and weather-strip or install
an attic access insulation kit. Information regarding
attic access insulation Kits can be found at:
www.highenergybills.com
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The attic access door second floor bedroom closet has
no weather-strip and is very leaky. The attic access
should be insulated using both custom-cut foam
board and weather-strip or install an attic access
insulation Kit. Information regarding attic access
insulation Kits can be found at:
www.highenergybills.com

The insulation in the upper attic is being blown
around by the whole house attic fan. There are drifts
of insulation and areas with very little insulation.
This usually happens when there is not enough free
ventilation area for the size of the attic fan. The air
cannot get out of the attic fast enough, so it causes a
lot of turbulence and blows the insulation away from
the ceiling.

Walker Results Report.doc

Whole house attic fans are very leaky. If this unit is
not going to be used it should be removed and the
ceiling should be sealed and insulated. If it is going
to be used, it should be insulated and additional
ventilation area should be added to the attic.
Information regarding attic fan insulation Kits can be
found at: www.highenergybills.com
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I1l. Lower Envelope (Basement)

The rim joist is insulated with fiberglass batts but not well
sealed. If improvement to this area is desired,
recommendation is to remove all fiberglass insulation and
seal the rim joist with expanding foam insulation. This will
provide a complete air seal as well as insulate.

This photo shows air leaking in between the rim joist and
the foundation.

The electrical penetrations into the rim joist should be
sealed with foam.
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There are several basement-to-attic bypasses where wiring
or plumbing stacks penetrate the basement ceiling and go
up through to the attic. Theses openings should be sealed
at both the basement and the attic with foam or caulk.

The infrared photos show that there is probably no
insulation behind the steel panels in the basement. If you
decide to insulate the basement walls, we recommend a
foam product such as spray foam or foam board.
Fiberglass insulation installed in direct contact with
concrete can promote mold growth.

The floor of the master bedroom is not insulated. This area
is above a very short crawlspace above a slab. It is highly
likely that the band areas around the edge of this floor are
also uninsulated. Recommendation is to blow this area full
of cellulose insulation taking care not to shift or dislodge
any of the ductwork that runs under this floor.
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IV. Interior Envelope

Windows are double pane with wood frames and for the
most part are performing well. There were two windows
with cracked glass that should be replaced.

Some of the windows, especially the casements in the bay
window in the Master bedroom have been painted shut.

There are signs of condensation between the glass panes of
the sash of one of the windows in the pink bedroom. This
means that the seal between the panes of glass has been
broken which reduces the insulating value of the window.
The entire window can be replaced (costly) or the glass and
seal can be repaired (less expensive).
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The windows in the entry are leaking around the trim.
Recommendation is to remove the trim and air seal and
insulate with minimally expansive foam product approved
for windows and doors or seal around the trim with a
paintable caulk.

The cantilever under the dining room window showed
some leakage. The exterior should be sealed (as discussed
above) and packed with cellulose insulation to reduce air
flow and increase the insulation value.

Outlets were leaking some air. The infrared photos show
air leakage through some outlets, coming up from the rim
joist.
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Same as above.

The wood stoves in the home do not seem to be leaking
outside air into through the flue. As you can see, the brick
around the woodstove in the basement is transferring heat
to the foundation wall behind.
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There is some air leakage or heat loss through the frame
around the wood burning stove on the main level.

Plumbing penetration at the upstairs bathroom sink was
leaking some of air and should be sealed.

Daylight could be seen between the double doors to the
deck. New weather strip should be installed.
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V. Equipment

Furnace is a Trane, Model #BLU108F9368 with listed
AFUE (Annual Fuel Utilization Efficiency) of 71% and an
input of 108,000 BTUs. The unit is showing signs of age
including rust. This furnace is a good candidate for
replacement.

Most installed heating and air-conditioning systems (even
new systems) run at 50-60% capacity due to ductwork
leakage and other system inefficiencies. If the unit is not
going to be replaced, recommendation is to have the system
professionally tested and ‘tuned’ and include annual
maintenance procedures for both the furnace and the air
conditioner. HVAC companies that perform this testing
are listed below.

The air conditioner is a Goodman, Model #CK36-1A with a
seasonal Energy Efficiency Ratio of 9 SEER and a cooling
capacity of 33,000 BTUs.

In January 2006, the minimum allowed by law became 13
SEER.

The coil fins are clean, which helps maintain the unit’s
efficiency, however, it was installed at the same time as the
furnace and is showing signs of wear. The A/C unit should
be replaced as well.

The thermostat is a manual set type. A programmable set-
back thermostat, if used properly, could help save energy
and money.

Water heater is an AO Smith, Model #FSG 30 233. It has
an Energy Factor of approximately .60, meaning that it is
basically 60% efficient and $0.40 of each dollar spent to
heat the water is wasted heat. The tank and water lines
could be insulated to help boost the overall system
efficiency. You may benefit by installing a tankless water
heater to reduce energy usage and costs. Tankless water
heaters heat water as it is needed to practically eliminate
standby losses.
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This gap around the flue pipe should be sealed with fire-
rated caulk.

The gaps around the duct risers should be foamed.

This infrared shows how the open chase from the basement
to the attic is pulling cold air into the conditioned space
and cooling the ductwork and piping. Once these chases
are sealed at the attic and basement the ducts and piping
will be at interior temperatures and will not lose heat to the
outside.

These water and sewage lines penetrate the return cavity.
The water lines or the return should be rerouted or, at
minimum, the holes should be sealed with mastic or foil
tape.
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The flue for the water heater has a long horizontal run,
sharp bends and enters the main flue line at a 90 degree
angle. This combination can lead to backdrafting and
spillage of carbon monoxide into the home. The water
heater should be tested for carbon monoxide levels, spillage
and draft, especially whether the water heater is able to
establish draft if the furnace is already running and the
water heater is cold. The “T”” connection should be
changed to be an angled “Y” entry to the combustion line
in order to help ensure the exhaust gasses can enter the
draft created by the furnace.
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V1. Additional Infrared

Air leakage and heat loss through the attic access in the
Master Bedroom closet.

This photo shows a wall cavity with missing insulation next
to a window in the master bedroom.

This photos shows some air leakage at the band joist and
outside corner.
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This shows an area over the Kkitchen ceiling that is cold.
The band joist area between the first and second floors is
likely not insulated, or there is another exterior
penetration near this area that should be sealed.

This corner over the kitchen cabinets is also cold. This
again points to an uninsulated band joist area.
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VII. Priorities

Generally, a comfortable and energy efficient home has 3 systems that work together.

1) Air Barrier, (an air-leakage-barrier), to reduce outside air infiltration.

2) Complete Insulation, (a heat-leakage-barrier), to reduce heat loss/gain to/from outside.

3) Efficient Heating/Cooling system, (with sealed ducts) to efficiently generate and circulate air
to control both temperature and humidity in every room in your home. Additionally, you may
want to consider converting to high performance lighting and appliances.

Preventing conditioned air from rising, up and out through hidden pathways into the attic, is
more important than you might realize. Most homes have large gaps in and around plumbing
vents, wiring penetrations, flues, chimneys, and other chases hidden above your ceilings and
behind your walls. In winter, the warm air flowing up and out through these cavities carries
moisture, degrades insulation, could cause mold, and can cause wood rot in the framing. In
addition to energy savings, air sealing at the boundary to the attic is a top priority for your health
and the durability of your home. Sealing the attic “bypasses” will often reduce the air-leakage
from a home by 10% to 40%.

Sealing the accessible perimeter near the top of the foundation is often the second priority for
stopping the larger air-infiltration leaks. The highest and lowest places in your home are where
pressure differences causing air-leaks are greatest. Weather-stripping windows and doors,
sealing around their frames, and sealing electrical outlets will usually only reduce air-leakage by
a few percent. These are relatively lower priorities.

Based on the analysis performed at your home, the following priorities are recommended:
1. Repair flue in attic
2. Remove extra layer of drywall in attic
3. Seal attic penetrations and basement-to-attic bypasses (including, attic access and
whole-house attic fan)
4. Seal and insulate rim joist
5. Install additional insulation in attic
6. Perform remaining work as detailed above

Some companies that may be able to help you out with some (or all) of the work listed above are:

Do-it-yourself products and information can be found on our product website:
www.HighEnergyBills.com and on the Energy Federation’s website at
www.EnergyFederation.org - be sure to use the coupon code “highbills” at checkout (in the
"Coupons and Promotions" field) and you will receive 10% off of your purchase.
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Eric Kjelshus Energy (pronounced “Chelsus™) is a company that would be able to help you with
almost all of this work. They are very focused on air sealing and energy efficiency. Eric is also
an expert at troubleshooting, diagnosis, repair, installation and maintenance of HVAC
equipment:

Eric Kjelshus Energy
816-537-5100

25001 E Outerbelt
Greenwood MO 64034
kjelshus@starband.net

Suburban Foam Insulation Company installs foam insulation and does an excellent job of air
sealing, attic penetration sealing, rim joist sealing, sealing around windows, and insulating
basement walls. This company has both open cell and closed cell foam so that the correct type
can be used for the appropriate application:

Joe Phillips

Suburban Foam Insulation
(816) 694-8442

723 SE London Way
Lee's Summit, MO 64081
joe2cat@earthlink.net

The Insulating Professionals are focused on air-sealing and do a good job with cellulose
insulation installation:

Mike O'Connell, Owner

TIP - The Insulation Professionals
(816) 941-2510

711 E. 98th St.

Kansas City, MO 64131
info@insulatekc.com
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Uniform Energy Rating System
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Walker Residence
Napoleon, MO 64074

HOROK -

3 Stars Plus

Verified Condition

Energy Efficient

1 Star 1 Star Plus | 2 Stars | 2 Stars Plus | 3 Stars | 3 Stars Plus 4 Stars | 4 Stars Plus | 5 Stars | 5 Stars Plus
500-401 400-301 300-251 250-201 200-151 150-101 100-91 90-86 85-71 70-0
HERS Index: 104
General Information

Conditioned Area: 3242 sq. ft. HouseType:  Single-family detached
Conditioned Volume: 24783 cubic ft. Foundation: ~ More than one type

Bedrooms:

Mechanical Systems Features
Heating:
Cooling:
Water Heating:
Duct Leakage to Outside:
Ventilation System:
Programmable Thermostat:

Building Shell Features

Ceiling Flat:
Vaulted Ceiling:
Above Grade Walls:
Foundation Walls:
Slab:

Lights and Appliance Features

Percent Fluorescent Pin-Based:
Percent Fluorescent CFL:
Refrigerator (kWh/yr):
Dishwasher Energy Factor:

3

Fuel-fired air distribution, Propane, 71.0 AFUE.
Air conditioner, Electric, 9.0 SEER.
Conventional, Propane, 0.60 EF.

0.00 CFM.

None

Heating: No Cooling: No

R-28 Exposed Floor:
NA Window Type:
R-14 Infiltration:

R-0.0 Rate:
R-0.0 Edge, R-0.0 Under Method:

R-11
Double - Wood

Htg: 1749 Clg: 1749 CFM50
Blower door test

18.00 Clothes Dryer Fuel:  Electric
18.00 Range/Oven Fuel:  Electric
775.00 Ceiling Fan (cfm/Watt):  0.00
0.46

The Home Energy Rating Standard Disclosure for this home is available from the rating provider.

REM/Rate - Residential Energy Analysis and Rating Software v124
This information does not constitute any warranty of energy cost or savings.
© 1985-2007 Architectural Energy Corporation, Boulder, Colorado.

HTLLC20080032
Sharla Riead

March 18, 2008
Gary & Bobbi Walker

Rating Number:
Certified Energy Rater:
Rating Date:

Rating Ordered For:

Estimated Annual Energy Cost
Verified Condition

Use MMBtu Cost
Heating 136.8 $3266
Cooling 7.3 $144
Hot Water 18.8 $451
Lights/Appliances 34.8 $722
Photovoltaics -0.0 $-0
Service Charges $180
Total $4763

Percent
69%
3%

9%
15%
-0%

4%
100%

This home meets or exceeds the minimum

criteria for all of the following:

Hathmore Technologies, LLC
PO Box 1157

Blue Springs, MO 64013-1157
(816) 224-5550

(816) 224-5150 (fax)
www.hathmore.com






ACTION REPORT

Date:

Building Name:
Owner's Name:

Property:
Address:

Builder's Name:

Weather Site:

April 22, 2008

Walker Residence
Gary & Bobbi Walker

Napoleon, MO 64074
Unknown
Kansas City, MO

File Name:

Walker Residence.blg

Rating No.:

Rating Org.:
Phone No.:
Rater's Name:

Rater's No.:

Rating Type:
Rating Date:

HTLLC20080032

Hathmore Technologies, LLC

(816) 224-5550
Sharla Riead
0262

Verified Condition
March 18, 2008

The following table identifies and ranks energy use and cost by building component. A maximum of six components are shown.
Current mechanical equipment is assumed for this analysis. To determine the impact of varying the equipment efficiency, change

the equipment specified in the building file and perform the energy calculations again.

Energy End-Use

HEATING

COOLING

WATER HEATING

LIGHTS & APPLIANCES

ANNUAL ENERGY PROFILE

Component

Foundation Walls
Ducts

Above Grade Walls
Infiltration

Slab Floors
Windows/Skylights
Other

Total

Internal Gains
Windows/Skylights
Ducts
Ceilings/Roofs
Above Grade Walls
Other

Total

Water Heater

Lights & Appliances

Consumption

(MMBtu/yr)

411
25.5
24.5
21.4
11.9
11.4
-8.3

127.6
71
2.8
1.5
0.6
0.2

-4.8
7.4

18.8

34.8

©* P P hH L B P P

$h P hH hH B B

Cost
($/yr)
982
609
585
511
285
272
-198
3046

140

146

451

723
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This information does not constitute any warranty of energy cost or savings.
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ACTION REPORT

Date: April 22, 2008 Rating No.: HTLLC20080032
Building Name:  Walker Residence Rating Org.: Hathmore Technologies, LLC
Owner's Name: Gary & Bobbi Walker Phone No.: (816) 224-5550
Property: Rater's Name: Sharla Riead
Address: Napoleon, MO 64074 Rater's No.: 0262
Builder's Name:  Unknown
Weather Site: Kansas City, MO Rating Type: Verified Condition
File Name: Walker Residence.blg Rating Date: March 18, 2008
Heating Cost ($/yr) Cooling Cost ($/yr)
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Annual Energy Cost ($/yr)
Cooling 146
Service Charge 180
Heating 3046

Water Heating 451

Lights & App 723

Total 4545

REM/Rate - Residential Energy Analysis and Rating Software v124

This information does not constitute any warranty of energy cost or savings.
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AIR LEAKAGE REPORT

Date: April 22, 2008 Rating No.: HTLLC20080032

Building Name:  Walker Residence Rating Org.: Hathmore Technologies, LLC
Owner's Name:  Gary & Bobbi Walker Phone No.: (816) 224-5550

Property: Rater's Name: Sharla Riead

Address: Napoleon, MO 64074 Rater's No.: 0262

Builder's Name:  Unknown

Weather Site: Kansas City, MO Rating Type: Verified Condition

File Name: Walker Residence.blg Rating Date: March 18, 2008

Whole House Infiltration

Blower door test

Heating Cooling
Natural ACH: 0.26 0.18
ACH @ 50 Pascals: 4.23 4.23
CFM @ 25 Pascals: 1115 1115
CFM @ 50 Pascals: 1749 1749
Eff. Leakage Area: 96.0 96.0
Specific Leakage Area: 0.00021 0.00021
ELA/100 sf shell: 1.44 1.44

Total Duct Leakage to Outside

CFM @ 25 Pascals: N/A

CFM25 / CFMfan: N/A

CFM25 / CFA: N/A

CFM per Std 152: N/A

CFM per Std 152 / CFA: N/A

CFM @ 50 Pascals: N/A

Eff. Leakage Area: N/A

Thermal Efficiency: 80.00

Ventilation

Mechanical: None
Sensible Recovery Eff. (%): 0.0
Total Recovery Eff. (%): 0.0
Rate (cfm): 0
Hours/Day: 24.0
Fan Watts: 0.0
Cooling Ventilation: Natural Ventilation

ASHRAE 62.2 - 2003 Ventilation Requirements

For this home to comply with ASHRAE Standard 62.2 - 2003 Ventilation and Acceptable Indoor Air Quality in
Low-Rise Residential Buildings, a minimum of 62 cfm of mechanical ventilation must be provided continuously, 24
hours per day. Alternatively, an intermittently operating mechanical ventilation system may be used if the ventilation
rate is adjusted accordingly. For example, a 125 cfm mechanical ventilation system would need to operate 12
hours per day, as long as the system operates to provide required average ventilaton once each hour.

REM/Rate - Residential Energy Analysis and Rating Software v124

This information does not constitute any warranty of energy cost or savings.
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BUILDING FILE REPORT

File Name: Walker Residence.blg

Date: April 22, 2008

Property/Builder:
Building Name:
Owner's Name:

Prop. Address:
City,St,Zip:
Phone No:

Bldr's Name:
Model:
Development:
Phone No:

Walker Residence
Gary & Bobbi Walker

Napoleon, MO 64074
(816) 304-3317

Unknown

General Building Information

Area of Cond. Space(sq ft):

Floors on or Above-Grade:

Volume of Cond. Space:

Number of Bedrooms:
Housing Type:

Level Type(Apartments Only):

Foundation Type:

Rating
Org. Name:
Phone No:

Rater's Name:

Rater's No.:

Rating Date:
Rating Type:
Reason:
Rating No.:

3242

2

24783

3

Single-family detached
None

More than one type

Hathmore Technologies, LLC

(816) 224-5550
Sharla Riead
0262

March 18, 2008
Verified Condition

Time of Sale/Purchase

HTLLC20080032

Enclosed Crawl Space Type: Unvented
| Foundation Wall Info: | 1 2 3
Name Ambient Found Crawl Side Found Crawl Wall
Library Type Uninsulated Uninsulated Uninsulated
Length(ft) 102.0 32.0 62.0
Total Height(ft) 7.0 5.0 2.0
Depth Below Grade(ft) 6.0 5.0 0.0
Height Above Grade(ft) 1.0 0.0 2.0
Location Cond->ambient/grnd Cond->garage/grnd Cond->ambient/grnd
Uo Value 0.233 0.187 0.625

REM/Rate - Residential Energy Analysis and Rating Software v124
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BUILDING FILE REPORT

Walker Residence

Page 2

Foundation Wall: Uninsulated
Type:

Thickness(in):

Studs:

Interior Insulation:
Continuous R-Value:
Frame Cavity R-Value:
Cavity Insulation Grade:
Ins top:

Ins Bottom:

Exterior Insulation:

Solid concrete or stone

8.0
None

0.0
0.0
1.0
0.0 ft from top of wall

0.0 ft from bottom of wall

R-Value: 0.0
Ins top: 0.0 ft from top of wall
Ins bottom: 0.0 ft below grade
Note:
‘ Slab Floor Info: 1 2
Name Basement Slab Crawl Slab
Library Type Uninsulated Uninsulated
Area(sq ft) 1120 480
Depth Below Grade(ft) 6.0 0.0
Full Perimeter(ft) 134 94
Exposed Perimeter(ft) 134 62
On-Grade Perimeter(ft) 0 62
Slab Floor: Uninsulated
Perimeter Insulation (R-Value): 0.0
Perimeter Insulation Depth (ft): 0.0
Under-Slab Insulation (R-Value): 0.0
Under-Slab Insulation Width (ft): 0.0
Slab Insulation Grade: 1
Radiant Slab: No
Note:
‘ Frame Floor Info: 1
Name Cantilever
Library Type R-11
Area (sq ft) 10
Location Btwn cond & ambient
Uo Value 0.074

REM/Rate - Residential Energy Analysis and Rating Software v124
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BUILDING FILE REPORT

Walker Residence Page 3

Frame Floor: R-11

Information From Quick Fill Screen:
Continous Insulation R-Value 0.0
Cavity Insulation R-Value 11.0
Cavity Insulation Thickness (in.) 3.5
Cavity Insulation Grade 1.0
Joist Size (w x h, in) 15x 9.5
Joist Spacing (in oc) 16.0
Framing Factor - (default) 0.1300
Floor Covering CARPET

Note:
Layers Paths
Cavity Framing

Inside Air Film 0.920
Floor covering 1.230
Subfloor 0.820
Cavity ins 11.000
Continuous ins 0.000
Framing 0.000

0.000
QOutside Air Film 0.920
Total R-Value 14.890
U-Value 0.067
Relative Area 0.870
UA 0.058

Total Component UA: 0.074
Total Component Area: 1.0

Component Uo: 0.074

0.920
1.230
0.820
0.000
0.000
4.375
0.000

0.920

8.265
0.121

0.130
0.016

Grade

0.920
1.230
0.820
0.000
0.000
0.000
0.000

0.920

3.890
0.257

0.000
0.000

REM/Rate - Residential Energy Analysis and Rating Software v124
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BUILDING FILE REPORT

Walker Residence Page 4

| Rim and Band Joist: 1 2 3
Name Rim Bsmt Rim Crawl Band
Area(sq ft) 102.0 62.0 64.0
Continuous Ins 0.0 0.0 3.0
Framed Cavity Ins 11.0 0.0 11.0
Cavity Ins Thk(in) 3.0 0.0 3.0
Joist Spacing 16.0 16.0 16.0
Location Cond -> ambient Cond -> ambient Cond -> ambient
Uo Value 0.077 0.267 0.063
Above-Grade Wall: 1 2
Name Ambient Wall Knee Walls
Library Type R11+3 2x4 16"0C G2 R11+3 2x4 16"0C G2
Gross Area(sq ft) 2080.00 156.00
Exterior Color Light Medium
Location Cond -> ambient Cond -> attic
Uo Value 0.074 0.074

REM/Rate - Residential Energy Analysis and Rating Software v124
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BUILDING FILE REPORT

Walker Residence

Page 5

Above-Grade Wall: R11+3 2x4 16"0OC G2
Information From Quick Fill Screen:

Standard Wood Frame
Continuous Insulation (R-Value)

Frame Cavity Insulation (R-Value)

Frame Cavity Insulation Thickness (in)

Frame Cavity Insulation Grade
Stud Size (w x d, in)

Stud Spacing (in o.c.)

Framing Factor - (default)
Gypsum Thickness (in)

Note:

Layers

Inside Air Film
Gyp board

Air Gap/Frm
Cavity ins/Frm
Continuous ins
Ext Finish

QOutside Air Film

Total R-Value
U-Value

Relative Area
UA

Total Component UA: 0.074
Total Component Area: 1.0

Component Uo: 0.074

Paths
Cavity

0.680

0.563

0.000

11.000

3.000

0.940

0.000

0.170

16.353
0.061

0.750
0.046

Framing

0.680
0.563
0.000
3.750
3.000
0.940
0.000

0.170

9.102
0.110

0.230
0.025

Grade

0.680
0.563
0.000
1.030
3.000
0.940
0.000

0.170

6.383
0.157

0.020
0.003

3.0
11.0
3.0

1.5x3.5
16.0
0.2300
0.6

REM/Rate - Residential Energy Analysis and Rating Software v124
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BUILDING FILE REPORT

Walker Residence Page 6
Window Information: 1 2 8
Name Front Porch Front No OH Right
Library Type Double - Wood Double - Wood Double - Wood
U-Value 0.490 0.490 0.490
SHGC 0.580 0.580 0.580
Area(sq ft) 54.00 79.25 7.50
Orientation South South East
Overhang Depth 8.0 0.0 1.0
Overhang To Top 1.0 0.0 0.0
Overhang To Bottom 5.5 0.0 4.0
Interior Winter Shading 0.85 0.85 0.85
Interior Summer Shading 0.70 0.70 0.70
Adjacent Winter Shading None None None
Adjacent Summer Shading None None None
Wall Assignment AGWall 1 AGWall 1 AGWall 1
Window Information: 4 5 6
Name Back Door Back Tall Window Back Short Window
Library Type Double - Wood Double - Wood Double - Wood
U-Value 0.490 0.490 0.490
SHGC 0.580 0.580 0.580
Area(sq ft) 40.00 12.50 6.00
Orientation North North North
Overhang Depth 6.0 6.0 6.0
Overhang To Top 1.0 1.0 1.0
Overhang To Bottom 7.7 4.0 4.0
Interior Winter Shading 0.85 0.85 0.85
Interior Summer Shading 0.70 0.70 0.70
Adjacent Winter Shading None None None
Adjacent Summer Shading None None None
Wall Assignment AGWall 1 AGWall 1 AGWall 1

REM/Rate - Residential Energy Analysis and Rating Software v124

© 1985-2007 Architectural Energy Corporation, Boulder, Colorado.





BUILDING FILE REPORT

Walker Residence Page 7
Window Information: 7
Name Back No OH Back Vinyl Left
Library Type Double - Wood Double - Vinyl Double - Wood
U-Value 0.490 0.460 0.490
SHGC 0.580 0.570 0.580
Area(sq ft) 26.50 3.00 6.00
Orientation North North West
Overhang Depth 0.0 0.0 1.0
Overhang To Top 0.0 0.0 1.0
Overhang To Bottom 0.0 0.0 4.0
Interior Winter Shading 0.85 0.85 0.85
Interior Summer Shading 0.70 0.70 0.70
Adjacent Winter Shading None None None
Adjacent Summer Shading None None None
Wall Assignment AGWall 1 AGWall 1 AGWall 1
Window Information: 10
Name Left No OH
Library Type Double - Wood
U-Value 0.490
SHGC 0.580
Area(sq ft) 6.00
Orientation West
Overhang Depth 0.0
Overhang To Top 0.0
Overhang To Bottom 0.0
Interior Winter Shading 0.85
Interior Summer Shading 0.70
Adjacent Winter Shading None
Adjacent Summer Shading None
Wall Assignment AGWall 1

Window: Double - Wood
U-Value:

Solar Heat Gain Coefficient:

Note:

Window: Double - Vinyl
U-Value:

Solar Heat Gain Coefficient:

Note:

0.490
0.580

0.460
0.570

REM/Rate - Residential Energy Analysis and Rating Software v124
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BUILDING FILE REPORT

Walker Residence Page 8
Door Information: 1

Name Front

Opaque Area(sq ft) 20.0

Library Type 1-3/4 Wd solid core

Wall Assignment AGWall 1

Uo Value 0.329

Door: 1-3/4 Wd solid core

R-Value of Opaque Area: 2.1
Storm Door: No
Note:

Roof Information: 1

Name Ceiling
Library Type R11+16.8 Atc G2
Gross Area(sq ft) 1610.00
Color Dark
Radiant Barrier No
Type(Attic) Attic

Uo Value 0.036

REM/Rate - Residential Energy Analysis and Rating Software v124
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BUILDING FILE REPORT

Walker Residence Page 9
Ceiling: R11+16.8 Atc G2
Information From Quick Fill Screen:
Continous Insulation (R-Value) 16.8
Cavity Insulation (R-Value) 11.0
Cavity Insulation Thickness (in) 3.0
Cavity Insulation Grade 2.0
Gypsum Thickness (in) 0.500
Bottom Chord/Rafter Size(w x h, in) 1.5x3.5
Bottom Chord/Rafter Spacing (in o.c.) 16.0
Framing Factor - (default) 0.1412
Ceiling Type Attic
Note: R-11 batts w/drywall above w/6" blown FG above
Layers Paths
Framing Cavity Grade
Inside Air Film 0.610 0.610 0.610
Gyp board 0.450 0.450 0.450
Cavity Ins/Frm 3.750 11.000 0.000
Continuous ins 16.800 16.800 16.800
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
Outside Air Film 0.610 0.610 0.610
Total R-Value 22.220 29.470 18.470
U-Value 0.045 0.034 0.054
Relative Area 0.141 0.839 0.020
UA 0.006 0.028 0.001
Total Component UA: 0.036
Total Component Area: 1.0
Component Uo: 0.036
Mechanical Equipment: General
Number of Mechanical Systems: 3
Heating SetPoint(F): 68.00
Heating Setback Thermostat: Not Present
Cooling SetPoint(F): 78.00
Cooling Setup Thermostat: Not Present

REM/Rate - Residential Energy Analysis and Rating Software v124
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BUILDING FILE REPORT

Walker Residence

Page 10

Heat: 71 AFUE Gas 77kProp
SystemType:

Fuel Type:

Rated Output Capacity (kBtuh):
Seasonal Equipment Efficiency:
Auxiliary Electric:

Note:

Location:

Performance Adjustment:
Percent Load Served:

Number Of Units:

Cooling Equipment: 9 SEER A/C 2.5 ton

System Type:

Fuel Type:

Rated Output Capacity (kBtuh):
Seasonal Equipment Efficiency:
Sensible Heat Fraction (SHF):
Note:

Location:

Performance Adjustment:
Percent Load Served:

Number Of Units:

Water Heating Equipment: 30 gal. 0.60EF Propn

Water Heater Type:

Fuel Type:

Energy Factor:

Recovery Efficiency:
Water Tank Size (gallons):
Extra Tank Insulation (R-Value):
Note:

Location:

Percent Load Served:
Performance Adjustment:
Number Of Units:

Fuel-fired air distribution
Propane

76.7

71.0 AFUE

1045 Eae

Trane BLU108F9368
Conditioned area

100

100

1

Air conditioner
Electric

33.0

9.0 SEER
0.70

Conditioned area
100

100

1

Conventional
Propane

0.60

0.76

30

0.0

AO Smith FSG 30 233
Conditioned area
100

100

1

REM/Rate - Residential Energy Analysis and Rating Software v124
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BUILDING FILE REPORT

Walker Residence

Page 11

Duct System Information:
Name
Heating System
Cooling System
Supply Area(sq ft)
Return Area(sq ft)
# of Registers
Duct Leakage
Qualitative Assessment:
Total Duct Leakage - Not Applicable
Supply Duct Leakage - Not Applicable
Return Duct Leakage - Not Applicable

Ducts

71 AFUE Gas 77kProp
9 SEER A/C 2.5 ton
656.5

607.9

5

RESNET/HERS default

Duct Information: 1

Type Supply
Percent Area 80.0
R-Value 0.0

Location Conditioned basement

Return

15.0

0.0

Conditioned basement

Supply

10.0

4.0

Enclosed crawl space

Duct Information: 5

6

Type Supply
Percent Area 10.0
R-Value 0.0

Location Conditioned space

Infiltration and Mechanical Ventilation
Whole House Infiltration
Measurement Type:
Heating Season Infiltration Value:
Cooling Season Infiltration Value:

Mechanical Ventilation for IAQ
Type:
Rate(cfm):
Sensible Recovery Efficiency(%):
Total Recovery Efficiency(%):
Hours per Day:
Fan Power (watts):

Ventilation Strategy for Cooling
Cooling Season Ventilation:

Return

85.0

0.0

Conditioned space

Blower door test
1749 CFM @ 50 Pascals
1749 CFM @ 50 Pascals

None

0.00

0.00

24.00
0.00

Natural Ventilation

REM/Rate - Residential Energy Analysis and Rating Software v124
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BUILDING FILE REPORT

Walker Residence Page 12

Lights and Appliances
Simplified Audit

Oven/Range Fuel Type: Electric
Clothes Dryer Fuel Type: Electric
Percent Fluorescent - Pin-Based: 18.00
Percent Fluorescent - CFL: 18.00
Refrigerator KWh: 775
Dishwasher EF: 0.46
Ceiling Fan CFM / Watt: 0.00

REM/Rate - Residential Energy Analysis and Rating Software v124
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COMPONENT CONSUMPTION SUMMARY

Date: April 22, 2008

Building Name:  Walker Residence
Owner's Name:  Gary & Bobbi Walker
Property:

Address: Napoleon, MO 64074
Builder's Name:  Unknown

Weather Site: Kansas City, MO

File Name: Walker Residence.blg

Rating No.:

Rating Org.:
Phone No.:
Rater's Name:

Rater's No.:

Rating Type:
Rating Date:

HTLLC20080032

Hathmore Technologies, LLC
(816) 224-5550

Sharla Riead

0262

Verified Condition
March 18, 2008

HEATING SEASON (MMBtu/yr)
Ceilings/Roofs
Rim/Band Joists
Above Grade Walls
Foundation Walls
Doors
Windows/Skylights
Frame Floors
Crawl| Space/Unht Bsmt
Slab Floors
Infiltration
Mechanical Ventilation
Ducts
Active Solar
Sunspace
Internal Gains
Total

COOLING SEASON (MMBtu/yr)
Ceilings/Roofs
Rim/Band Joists
Above Grade Walls
Foundation Walls
Doors
Windows/Skylights
Frame Floors
Crawl| Space/Unht Bsmt
Slab Floors
Infiltration
Mechanical Ventilation
Ducts
Active Solar
Sunspace
Internal Gains
Whole House Ventilation
Total

Walker Residence

10.4
5.5
245
411
1.3
11.4
0.1
0.0
11.9
214
0.0
255
0.0
0.0
-25.6
127.6

0.6
-0.1
0.2
-1.1
-0.0
2.8
-0.0
0.0
-0.9
-0.3
0.0
1.5
0.0
0.0
71
2.4
7.4
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COMPONENT CONSUMPTION SUMMARY

Date: April 22, 2008 Rating No.: HTLLC20080032

Building Name:  Walker Residence Rating Org.: Hathmore Technologies, LLC
Owner's Name:  Gary & Bobbi Walker Phone No.: (816) 224-5550

Property: Rater's Name: Sharla Riead

Address: Napoleon, MO 64074 Rater's No.: 0262

Builder's Name:  Unknown

Weather Site: Kansas City, MO Rating Type: Verified Condition

File Name: Walker Residence.blg Rating Date: March 18, 2008

Heating Season

Ceilings/Roofs ] 10.4

Rim/Band Joists ] 55

Above Grade Walls 1 24.5

Foundation Walls 1 41.1

Doors } 1.3

Windows/Skylights 1 11.4

Frame Floors 10.1

Crawl Space/Unht Bsmt T

Slab Floors ] 11.9

Infiltration 1 21.4

Mechanical Ventilation T

Ducts 1 25.5

Active Solar T

Sunspace T

Internal Gains -25.6 -

Total 1 127.6

-50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
MMBtu/yr
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COMPONENT CONSUMPTION SUMMARY

Walker Residence Page 2

Cooling Season

Ceilings/Roofs j 0.6
Rim/Band Joists -0. 1[—
Above Grade Walls ] 02
Foundation Walls -1. 1C—
Doors -0.0p
Windows/Skylights 1 2.8
Frame Floors -0.0r
Crawl Space/Unht Bsmt T
Slab Floors —0.9|:f
Infiltration -0.3[—

Mechanical Ventilation T

Ducts 1 1.5

Active Solar T

Sunspace T
Internal Gains : ‘ 7.1
Whole House Ventilation -2.4:7
Total 1 ‘ 74

-4 83 2 -1 0 1 2 3 4 5 6 7 8 9
MMBtu/yr
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ENERGY COST AND FEATURE REPORT

Date: April 22, 2008 Rating No.: HTLLC20080032

Building Name:  Walker Residence Rating Org.: Hathmore Technologies, LLC
Owner's Name:  Gary & Bobbi Walker Phone No.: (816) 224-5550

Property: Rater's Name: Sharla Riead

Address: Napoleon, MO 64074 Rater's No.: 0262

Builder's Name:  Unknown

Weather Site: Kansas City, MO Rating Type: Verified Condition

File Name: Walker Residence.blg Rating Date: March 18, 2008

ANNUAL ENERGY COSTS

Heating

Cooling

Water Heating
Lights & Appliances
Photovoltaics
Service Charges

Total
Average Monthly

ENERGY FEATURES
Ceiling w/Attic:
Vaulted Ceiling:
Above Grade Walls:
Foundation Walls (Cond):
Found. Walls (Uncond):
Doors:
Windows:
Frame Floors:
Slab Floors:
Infiltration:
Infilt. Measure:
Mechanical Ventilation:
Interior Mass:
Mech Equip List:

Programmable Thermostat:

Ducts:
Duct Leakage:
Lights/Appliances:

Walker Residence

3046
146
451
723

$h P hH Bh P P

180

©*

4545
$ 379

R11+16.8 Atc G2 U=0.036
None

R11+3 2x4 16"0C G2 U=0.074
Uninsulated

None

1-3/4 Wd solid core U=0.329
Double - Wood U=0.490
R-11 U=0.074

Uninsulated U=0.285

Htg: 1749 Clg: 1749 CFM50
Blower door test

None

None

Heating: Fuel-fired air distribution, 76.7
kBtuh, 71.0 AFUE.

Cooling: Air conditioner, 33.0 kBtuh, 9.0 SEER.
Water Heating: Conventional, Prop, 0.60 EF.
Heat=No; Cool=No

Uninsulated Conditioned basement
RESNET/HERS default

Defaults

REM/Rate - Residential Energy Analysis and Rating Software v124

This information does not constitute any warranty of energy cost or savings.
© 1985-2007 Architectural Energy Corporation, Boulder, Colorado.





ENERGY COST AND FEATURE REPORT

Walker Residence

Page 2
Active Solar: None
Photovoltaics: None
Sunspace: No

Notes:  Where feature level varies in home, the dominant value is shown.

REM/Rate - Residential Energy Analysis and Rating Software v124

This information does not constitute any warranty of energy cost or savings.
© 1985-2007 Architectural Energy Corporation, Boulder, Colorado.





EQUIPMENT SIZING SUMMARY

Date: April 22, 2008 Rating No.: HTLLC20080032

Building Name:  Walker Residence Rating Org.: Hathmore Technologies, LLC
Owner's Name:  Gary & Bobbi Walker Phone No.: (816) 224-5550

Property: Rater's Name: Sharla Riead

Address: Napoleon, MO 64074 Rater's No.: 0262

Builder's Name:  Unknown

Weather Site: Kansas City, MO Rating Type: Verified Condition

File Name: Walker Residence.blg Rating Date: March 18, 2008

Walker Residence

HEATING
Calculated Peak Load (kBtu/hr) 62.2
Oversize Factor (%) 100.0

HEATING EQUIPMENT CAPACITY (kBtu/hr)

Required 62.2
Specified 76.7
COOLING
Calculated Peak Load (kBtu/hr) 28.0
Sensible 246
Latent 3.4
Oversize Factor (%) 100.0

COOLING EQUIPMENT CAPACITY (kBtu/hr)

Required Total 28.0
Specified Total 33.0
Required Sensible 24.64
Specified Sensible 2310 d
Required Latent 3.39
Specified Latent 9.90
Excess Latent Capacity 6.51 f

Notes:

d The sensible cooling capacity specified in the building file is less than the required capacity.

f Generally, about half of any excess latent cooling capacity will be available to meet sensible load.

REM/Rate - Residential Energy Analysis and Rating Software v124

This information does not constitute any warranty of energy cost or savings.
© 1985-2007 Architectural Energy Corporation, Boulder, Colorado.





PERFORMANCE SUMMARY

Date: April 22, 2008
Building Name:  Walker Residence
Owner's Name:  Gary & Bobbi Walker
Property:

Address: Napoleon, MO 64074
Builder's Name:  Unknown

Weather Site: Kansas City, MO

File Name: Walker Residence.blg

Rating No.:

Rating Org.:
Phone No.:
Rater's Name:

Rater's No.:

Rating Type:
Rating Date:

HTLLC20080032

Hathmore Technologies, LLC
(816) 224-5550

Sharla Riead

0262

Verified Condition
March 18, 2008

Annual Load (MMBtu/yr)
Heating
Cooling
Water Heating

Annual Consumption (MMBtu/yr)
Heating
Cooling
Water Heating
Lights & Appliances
Photovoltaics
Total

Annual Energy Cost ($/yr)
Heating
Cooling
Water Heating
Lights & Appliances
Photovoltaics
Service Charges
Total

Design Loads (kBtu/hr)
Space Heating
Space Cooling

Utility Rates:
Electricity:
Propane:

West Central Elec.
Contract Propane

Walker Residence

88.6
18.6
14.3

127.6
7.4
18.8
34.8
-0.0
188.6

3046
146
451
723

180
4545

h P hH B P PH P

62.2
28.0

REM/Rate - Residential Energy Analysis and Rating Software v124

This information does not constitute any warranty of energy cost or savings.
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PERFORMANCE SUMMARY

Date: April 22, 2008 Rating No.: HTLLC20080032
Building Name:  Walker Residence Rating Org.: Hathmore Technologies, LLC
Owner's Name:  Gary & Bobbi Walker Phone No.: (816) 224-5550
Property: Rater's Name: Sharla Riead
Address: Napoleon, MO 64074 Rater's No.: 0262
Builder's Name:  Unknown
Weather Site: Kansas City, MO Rating Type: Verified Condition
File Name: Walker Residence.blg Rating Date: March 18, 2008
Annual Load Annual Consumption
MMBtu/yr MMBtu/yr
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Photovoltaics T
Total T

Water Heating -
Service Charge 7

REM/Rate - Residential Energy Analysis and Rating Software v124

This information does not constitute any warranty of energy cost or savings.
© 1985-2007 Architectural Energy Corporation, Boulder, Colorado.





PERFORMANCE SUMMARY

Walker Residence Page 2
Design Loads Utility Rates:
Electricity: West Central Elec.
KBtu/Hr Propane: Contract Propane
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A

ENERGY STAR
ENERGY STAR HOME REPORT
Date: April 22, 2008 Rating No.: HTLLC20080032
Building Name:  Walker Residence Rating Org.: Hathmore Technologies, LLC
Owner's Name:  Gary & Bobbi Walker Phone No.: (816) 224-5550
Property: Rater's Name: Sharla Riead
Address: Napoleon, MO 64074 Rater's No.: 0262
Builder's Name:  Unknown
Weather Site: Kansas City, MO Rating Type: Verified Condition
File Name: Walker Residence.blg Rating Date: March 18, 2008
Normalized, Modified End-Use Loads (MMBtu/year)
ENERGY STAR As Designed
Heating: 57.0 86.7
Cooling: 27.8 20.7
Water heating: 9.8 11.1
Lighting & Appliances: 31.1 348
Total: 125.7 153.4
HERS Index: 85 104
ENERGY STAR Mandatory Requirements
Thermal Bypass Inspection Checklist * ENERGY STAR Products *
D Ductwork Requirements D ENERGY STAR Scoring Exceptions

* Thermal Bypass Checklist and ENERGY STAR Products are not checked in REM/Rate at this time.

This home DOES NOT MEET the energy efficiency requirements
for designation as an EPA ENERGY STAR Qualified Home.

Pollution Prevented Energy Cost Savings ($/year)
Type of Emissions Reduction (Ib/year) Heating:
Carbon Dioxide (CO2) 0.0 Cooling:
Sulfur Dioxide (SO2) 0.0 Water Heating:
Nitrogen Oxides (NOx) 0.0 Lights & Appliances:
Total:

The energy savings and pollution prevented are calculated by comparing the Rated Home to the Reference Home as defined in
the "Mortgage Industry National Home Energy Rating Systems Standards" as promulgated by the Residential Energy Services

Network (RESNET) . In accordance with these guidelines, building inputs affecting setpoints, infiltration rates, window shading

and the existence of mechanical systems may have been changed prior to calculating loads.

REM/Rate - Residential Energy Analysis and Rating Software v124

This information does not constitute any warranty of energy cost or savings.
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A

ENERGY STAR
ENERGY STAR HOME VERIFICATION SUMMARY
Date: April 22, 2008 Rating No.: HTLLC20080032
Building Name:  Walker Residence Rating Org.: Hathmore Technologies, LLC
Owner's Name:  Gary & Bobbi Walker Phone No.: (816) 224-5550
Property: Rater's Name: Sharla Riead
Address: Napoleon, MO 64074 Rater's No.: 0262
Builder's Name:  Unknown
Weather Site: Kansas City, MO Rating Type: Verified Condition
File Name: Walker Residence.blg Rating Date: March 18, 2008
Building Information
Conditioned Area (sq ft): 3242 Housing Type: Single-family detached
Conditioned Volume (cubic ft): 24783 Foundation Type: More than one type
Insulated Shell Area (sq ft): 6682 HERS Index: 104 ***+
Number of Bedrooms: 3
Building Shell
Ceiling w/Attic: R11+16.8 Atc G2 U=0.036 Window/Wall Ratio: 0.11
Vaulted Ceiling: None Window Type: Double - Wood
Above Grade Walls: R11+3 2x4 16"0C G2 U=0.074 Window U-Value: 0.490
Found. Walls (Cond): Uninsulated Window SHGC: 0.580
Found. Walls (Uncond): None Infiltration: Htg: 1749 Clg: 1749 CFM50
Frame Floors: R-11 U=0.074 Measured Duct Leakage: RESNET/HERS default
Slab Floors: Uninsulated U=0.285 Leakage to Outside: RESNET/HERS default
Mechanical Systems
Heating: Fuel-fired air distribution, 76.7 kBtuh, 71.0 AFUE.
Cooling: Air conditioner, 33.0 kBtuh, 9.0 SEER.

Water Heating: Conventional, Prop, 0.60 EF.

Programmable Thermostat: Heat=No; Cool=No

Note: Where feature level varies in home, the dominant value is shown.

This home DOES NOT MEET the EPA's requirements for an ENERGY STAR Home.

REM/Rate - Residential Energy Analysis and Rating Software v124

This information does not constitute any warranty of energy cost or savings.
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SUMMARY OF SELECTED REPORTS

File Name: Walker Residence.blg Date: April 22, 2008

ENERGY ANALYSIS

Action Report
Ranks the building elements with the largest energy consumption on a component basis.

Air Leakage Report
Displays infiltration in all available units (regardless of the user input). Displays duct leakage in all available units if other
than the qualitative default is selected. Also displays the building ventilation information.

Building File Report
Echoes the building inputs. Use for verification or documentation.

Component Consumption Summary
Presents the heating and cooling energy consumption of the building on a component basis.

Energy Cost And Feature Report
Summarizes the annual heating, cooling, water heating and lights and appliance costs and the major energy design
features of the home.

Equipment Sizing Summary
Provides information about sizing heating and cooling equipment to meet the peak loads and the minimum Sensible
Heat Fraction (SHF).

Performance Summary
Summarizes the annual loads, energy consumption, and energy costs for heating, cooling, water heating, and lights and
appliances.

CODE COMPLIANCE

Energy Star Home Report
Shows whether your building design meets the EPA ENERGY STAR Home requirements based on the modified end-use
loads for heating, cooling, and water heating.

Energy Star Home Verification Summary
This report is an extension of the Energy Star Report. Besides reporting if the building passed the EPA's requirements, it
also lists the general building information, building shell features, and mechanical system features.

RATING

Home Energy Rating Certificate (HERC)
Provides a home energy rating index and annual energy cost estimate in accordance with the "Mortgage Industry National
Home Energy Rating Systems Standards" as promulgated by the Residential Energy Services Network (RESNET).
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