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Introduction

This report presents the important findings of our Comprehensive Energy Evaluation
conducted on March 4, 2010 at the currently unoccupied, single family home located atjg
P in Detroit, MI. The findings, however, will not be reported in the typical fashion of
our energy evaluations since this home has not been occupied for some time and is currently
being rehabilitated. This home is two stories with a basement, is about 1,100 square feet
(excluding the basement) and appears to have been built in the 1950°s or 1960’s. The home’s
interior is currently sitting in a state of great distress and needs major upgrades to improve its
overall energy efficiency. In addition to the findings, both digital and thermal images of the home
detailing the areas that need the most attention are presented in Appendixes A and B respectively.
For reference, the weather on this day was mostly sunny and the temperature was about 35 F.

The Energy Evaluation findings are presented within the description of what we call
“Energy Conservation Opportunities”, or ECOs, starting with the most significant first. The
findings describe the ways that utility-purchased energy (electricity, gas, water/sewer) is
consumed, lost or inefficiently used in the home. For example, lost through the envelope (the
walls, roof, windows, doors, caulking and sealing), consumed by lighting, consumed by
appliances, consumed by inefficient heating/air conditioning/ventilation (HVAC) equipment or
inappropriate operation, and inefficient use of water (which is normally coupled with a sewer
charge). Additionally, in this report, we will focus on all aspects of rebuilding this particular
home to a much higher level of energy efficiency compared to what it was in its previous life. It
should be mentioned that if this is done, there are local, State and Federal rebates and incentives
available to help offset the costs for some of these upgrades. Any applicable rebates and
incentives are further detailed near the end of this report.

It should be noted that an energy analysis of this home’s annual utility expenses cannot be
completed as utility bills are not available for review. Therefore, estimated energy savings as a
result of upgrading the home cannot be calculated. However, based on data compiled by the
Department of Energy on homes of this age, construction and in this climate region, if this home
is upgraded based on the recommendations in this report, the home owner could expect the annual
utility bills to be about a third to one-half what they were originally.
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Energy ConservationOpportunities

ECO # 1. Sealing of the Building Envelope

Infiltration is the flow of air through openings into a building. Exfiltration is the flow
of air through openings out of a building. In order to reduce the rate of infiltration and
exfiltration, the cracks, holes and gaps anywhere in a building’s envelope must be adequately
sealed. Maintaining weather stripping, caulking and the sealing of doors and windows is an
especially important maintenance item which has a significant impact on energy loss and, when
prevented, increases the comfort level of the building [
occupants. To test the overall effectiveness of the
thermal envelope and the air leakage rate of the
home, a blower door air infiltration test was
performed (as seen in the picture to the right) during
the Energy Evaluation, which simulates the effects of
about a 20 mph wind blowing on the home. The
result air leakage rate was 4,050 CFM (Cubic Feet
per Minute). This air leakage rate is very, very high
for a home of this size. Ideally, the air leakage rate
should be between 600 and 1,000 CFM. The best
way to lower the air leakage rate and increase the
effectiveness of the thermal boundary of the home is
to seal up the problematic, leaky areas of the home.
These areas discovered during the Energy Evaluation
are explained below.

Doors

There are a total of 3 exterior doors in the home, a front door, back door and side
door. All three of these doors had visual air gaps where you could see daylight coming through
at the bottom and sides of the doors. Overall the doors themselves were in good repair, but the
door seals were either missing or non-functional on all 3 doors. Evidence of this can be seen in
the digital and thermal pictures in the Appendices. In order to repair these doors, the doors
should first be checked for proper alignment, then new door seals should be installed and finally
the air gaps around the door frames sealed with silicon rubber caulking. Making these repairs
will help reduce the air leakage rate of the home. Typical payback is less than a year.

Windows

The majority of the windows in the home are of double pane construction and appear
to be fairly new, possibly installed in the last 5 years. However, there are a few problematic
areas. There is a window that is completely missing to the left of the front door and is currently
boarded up. This can be seen in the digital picture at the top of page 17 in Appendix A.
Additionally, there is a small, leaky single pane window in the Dining Room. Both of these
windows should be replaced with Energy Star qualified windows as soon as possible. In terms
of total glazing area, there is about 148 square feet of glass in the home, the majority of which is
on the North and East sides of the home. While the windows themselves appeared to be in good
repair, the frames need some work. Similar to the situation with the doors noted previously,
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there are many air gaps around the window frames where air infiltration is occurring. This was
especially pronounced during the blower door test. In order to reduce the air leakage associated
with the windows, all the window frames should be double checked for cracks and gaps, and
silicon rubber caulking applied where necessary. It should be noted that the weather stripping
along the edges of the operable portion of the windows was also inspected and appears to be in
good condition, with little or no deterioration.

Insulation

The insulation in the home needs some work as well. There appears to be fiberglass
batts in the exterior walls that have fallen down near the top plate, as evidenced by the
presence of thermal bridging (where cold air is conducted into the home) during the thermal
camera evaluation. The exact thickness of this insulation could not be determined, but as least
it is present. Unfortunately its current state renders it a bit ineffective in truly insulating the
home. In the attic, on either side of the upstairs bedroom, there are two small doors that lead to
a storage area. The insulation in these two areas is blown cellulose, but it has seriously
deteriorated over time and has also been pulled away from the exterior wall, creating gaps for
air to infiltrate into the home. Evidence of this can be seen in the digital pictures on pages 21
and 22 in Appendix A. Again, in its current state, this insulation is ineffective as well. In
order to remedy both of these issues, open cell spray foam could be used. Spray foam is great
because it is an insulator as well as an air barrier and it doesn’t deteriorate over time.
Regarding the upper portions of the exterior walls, spray foam could be injected from either the
outside or inside into the wall cavities and along the top plates. This would be the more
expensive option, but overall would be much more effective. Payback on using spray foam
would be about 5 years. Of course the other option would be to just blow in an additional 10”
of cellulose into the Attic storage areas. Remember that this type of insulation is not an air
barrier, so the current air gaps in the Attic areas would need to be sealed first, again with some
silicon rubber caulking, then the cellulose blown-in afterwards. Making either of these
improvements would cut down on the overall heating and cooling load on the home. It would
also keep air from infiltrating into the living space through the two small access doors, thereby
increasing occupant comfort.

Other areas needing attention.

In addition to the areas mentioned above, there are a few other places with regards to
the overall effectiveness of the building envelope that need some work as well. There is an
Attic hatch at the top of the stairs leading up to the second floor that is currently just a piece of
blue foam board stuck in the hole. This hatch should really be replaced with a typical hatch
that makes a good, tight seal along all the edges. Air infiltration and heat loss from a
misaligned and improper type of attic hatch can be significant. Payback on this improvement
would be about a year and a half.

The next area to address is the very leaky (with regards to air) Basement. During the
blower door air infiltration test you could feel significant air flow coming from the Basement.
Upon further inspection it was found that air was leaking into the home from just about
everywhere along the tops of the Basement walls. Evidence of this can be seen in the thermal
images in Appendix B. Along with this, insulation was missing where the floor joists meet the
top of the Basement wall. A great and easy way to fix this would be to spray open cell spray
foam into the cavities all along the top of the Basement wall, all the way around the home. As
previously explained, the spray foam would act as an insulator and an air barrier, effectively
sealing up and gaps. Payback on this improvement would be about 2 years. It should also be
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noted that there is a small Cellar room in the Basement with exposed block walls. While this
room can be closed off from the rest of the Basement, there was still significant air flow
coming from this room due to the gaps in between the blocks. These gaps should be sealed up
as soon as possible.

The next area to discuss is the fireplace in the Basement. Upon inspection it appears
that this fireplace has not been used for some time. As a way to attempt to seal it up, someone
shoved bricks where the damper would normally go (a picture of this can be seen on page 26 of
Appendix A. Unfortunately this does not create a very tight air seal, and therefore the fireplace
was fairly leaky during the blower door test. It is suggested that these bricks be removed and
the fireplace be properly sealed up if it is not going to be used, or a proper, tight fitting and
sealing damper be installed.

Lastly, air leakage is very common through electrical outlets in homes. This is due
to the presence of an air gap somewhere along the exterior portion of the wall, which allows
cold air to infiltrate into the wall cavity. One way to combat this is to install a simple insert
behind the cover plate. These are very inexpensive, about $5 for a pack of 5.

ECO #2: Energy Star Appliances and Equipment

When purchasing new appliances and heating and cooling
equipment, U.S. EPA ENERGY STAR standards should be specified.
Manufacturers are required to meet certain energy efficiency criteria
before they can label a product with the ENERGY STAR emblem, so these
products represent your best energy saving value. ENERGY STAR products come in a range of
efficiency values but we always recommend buying near the top of the efficiency range since
the incremental cost for the more efficient product is normally repaid within a few years.

Currently, the majority of the appliances in the home are missing. This includes all
Kitchen appliances (oven and range, microwave, dishwasher, refrigerator, freezer, etc.) along
with the washer and dryer. Additionally the furnace currently located in the Basement appears
to be about 20 years old and is only about 76% efficient. Therefore, an Energy Star-rated
combined high-efficiency gas-fired forced air furnace with split system air conditioning system
is highly recommended. Again, pick a system rated at the higher end of the energy efficiency
spectrum (AFUE> 95 for the furnace and EER>13 and SEER>16 for the AC unit) because, as
stated above, the incremental cost for the additional efficiency will be more than repaid within
five years and only those rated at or above those AFUE, EER and SEER quoted above qualify
for the energy efficiency tax incentive. This system should be controlled by a 7-day
programmable thermostat.

As a side note regarding the HVAC system, it should be pointed out that duct work in
the Basement was disconnected at the time of our visit. Evidence of this can be seen in the
digital picture on page 23 in Appendix A. Obviously this needs to be reattached prior to
running the HVAC system.

Additionally, during the Energy Evaluation we did not find a hot water heater. A
replacement hot water tank should be gas-fired and Energy Star-rated with an Energy Factor
>(0.82 or a thermal efficiency > 90%. It is imperative, even with an efficient hot water tank to
add insulation to all hot water piping (and the cold water piping within 10 feet of the hot water
heater). It will also help to add an “insulation jacket” to the tank itself. The tank should be
controlled by a 7-day programmable thermostat so that the water temperature can be reduced
when not needed.
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ECO # 3 Compact Fluorescent Lamps (CFLOSs)

When considering built-in lighting fixtures or lamping, the compact fluorescent lamp (CFL) is
an energy efficient alternative to incandescent lighting. CFLs provide equivalent lighting,
consume 75-80% lessenergy and last 5 to 15 times longer than incandescent lamps. At one
time, the application of a CFL was somewhat limited. Now there are many types of CFLs
available for most purposes. Improvements in ballast technology have enabled CFL use
outdoors in cold weather and with dimmers, too. They are available in smaller sizes, and

several shapes have been developed to provide more versatility. Some examples of available
CRL bulbs are shown below.

A
i, € o "
5 X B / E
o’
Coiled CFL Quad-lamp CFL Flame -tip CFL CFL Reflector Lamp CFLA -Lamp

CFL design is either modularor integral. Sometimes called a 2-pieceCFL, the modular design
has a separate lamp and screw-in ballast base. Only the lamp is replaced on burnout... the
screw-in ballast base has a longer life and will usually last through five (or more) lamp changes.

An integral CFL is a one-piece throwawayunit... the entire unit is replaced when it burns out.
Since there is very little up-front cost difference between integral and modular CFLs, the
modular design is more cost-effective because new lamps run 50-90% lessthan the cost to
replace the entire CFL unit. For most applications, therefore, the modular CFL design is
recommended.

The coiled CFL can be used in many locations, but are best for lamps. Quad-lamp CFL’s are
typically used in commercial applications. They also come in a 4-pin rather than the more
customary screw-in base. Flame-tip CFL’s are used for candelabra type lights, like on
chandeliers. CFL reflector lamps are used in over head can lights, and are made available for
both dimming and non-dimming applications. CFL A-lamps are used in lights attached to
overhead fans and sometimes work better in smaller, enclosed fixtures where a normal, coiled
CFL will not fit.

Currently in the home there are a total of 28 fixtures that either have between a 60 to 75 watt
incandescent bulb installed in them, or no bulb at all. It is highly suggested that these bulbs be
swapped out for CFLs or CFLs be installed in the fixture. Doing this will save the home owner
about 75% on what their lighting bill would have been had incandescent bulbs been used
instead.
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ECO #4: Programmable Thermostat

The recommended heating temperature for most homes and buildings is 68°F during occupied
hours and 55°F when unoccupied. Cooler levels are often possible in unoccupied or
infrequently occupied areas. Generally speaking, you should try to keep the temperature at the
lowest possible set point while still maintaining comfort for occupants.

A common misconception is that a heating system

runs longer after a temperature setback and cancels 24-hour Heating Schedule

out the energy saved during the setback period.

The graphic to the right illustrates the savings Occupied Occupied
potential with a 65°F to 55°F setback during ?:;‘i‘)‘;%atm Tem[gﬁ:&“rg
unoccupied hours. Energy use is higher during the 65°F; Unoccupied 65°F
boostperiod (see graphic), but it only offsets the )\ Heating ,4

energy saved during the coastperiod. Overall, a £5°F "coast Temperature "BOOST" | 55°F
net savings is achieved, as shown. Ve
Programmable thermostats reset the temperature \ EQUAL

for you automatically and pay for themselves rNet eI

quickly due to the excellent energy savings
potential. It is highly recommended that a 12n00N  APM 8PM 12aM  4aM 8AM  12NOON
programmable thermostat be installed in the home.
Generally the installation and wuse of a
programmable thermostat can save a homeowner
10-15% per year on heating-cooling costs.

Coast Fuel Savings = Boost Fuel Usage

ECO #5: Occupancy Sensors
Lighting can be controlled by occupancy sensors and allow operation whenever someone is

within the area being scanned. When motion or sound can no longer be detected, the lights shut
off.

Passive infraredensors react to changes in heat, such as the pattern created .

by a moving person. The control must have an unobstructed view of the | [
building area being scanned... doors, partitions, stairways, etc. will block
motion detection and reduce its effectiveness. The best applications for =
passive infrared occupancy sensors are open spaces with a clear view of the
area being scanned. bassive Infrared

. . . Occupancy Sensor
Microphonic sensors detect sound and can seearound obstructions and are  (replaces wall switch)

best for areas with cabinets and shelving, restrooms and open areas requiring
360-degree coverage.

Some occupancy sensors utilize both passive infrared and microphonic technology. They can
be used to control one lamp, one fixture or many fixtures. The ideal use for occupancy sensors
i1s an area where lighting is often left on after the last person has left the area. The average
savings produced by occupancy sensors, according to the EPA, is 60%.

Rooms with lights controlled by a single switch can be easily retrofitted with a wall switch
occupancy sensor. Rooms that have multiple switches can have the lighting circuit controlled
by an occupancy sensor to allow continued use of switches for preferred lighting level. Any
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rooms with irregular use (e. g. restrooms, laundry rooms, storage areas, attics, basements, etc)
are usually the best candidates. For this home, we suggest installing them in the 1% floor and
Basement bathrooms, the stairway leading to the second floor and the stairway leading to the
Basement.

ECO #6: Water Conservation

Low Flush Toilets (1.6gallons per flush)

Low flush toilets use only 1.6-gallons per flush (gpf) compared to the 3.5-gpf and 5.0-gpf models
of recent history. These new units can often reduce water consumption by 50-75% over the old
fixtures. It is important to note that someof the older models with low flush rates in the mid-
1980s were poorly designed and produced poor results. However, new 1.6-gpf toilets have
gained wide acceptance. The newest toilets provide dual flush rates - - 1.6 to as low as 1.2 gpf
for solids and 0.6 to 0.5 gpf for liquids. These toilets are becoming more common place.
Currently in the home the toilets have either been removed or are missing. It is therefore
suggested that EPA Water Sense certified dual flush toilets be installed in both bathrooms-on the
first floor and in the Basement. If not dual flush, then at least a 1.6 gpf or less models.

Faucet Aeratorg0.5 tol1.0-gallon per minute)

Faucet aerators can reduce water use through faucets
substantially for a water/sewer cost savings. In the case of hot
water, an energy savings can be achieved, too. Good aerators
maintain adequate pressure and the effect of a full stream of water
while reducing the flow rate (a 50-75% reduction is possible).
Similar to the situation with the toilets, the sinks in the home have
either been removed or are missing. When new sinks are
installed, it is highly recommended that low flow faucet aerators be utilized. They are easily
installed and cost about $3 each.

Water Saving Showerheads (idallons per minute)

Water saving showerheads using just 1.5-gallons per minute (gpm) can often
reduce shower water consumption by over 50%. Studies show that even a
0.25-gpm reduction is cost-effective to implement in most cases. The best
units reduce water flow but increase water velocity to produce a sufficient
spray. Acceptance and satisfaction is very high with premium-grade water
saving showerheads. Currently there is only one shower head in the home,
which is in the first floor bathroom. The imprint showing the exact flow rate
of this shower head was missing, but it appeared to be very similar to models we have seen in the
past that have flow rates of 2.5 or 3.0 gpm. It is suggested that his show head be replaced with a
low flow model as previously described.
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Summary of Recommended Improvements

Summarized below are just the energy conservation items noted in the preceeding sections that have, in our opinion, a short enough
payback time that it makes them attractive to do immediately or in the short term.

Conservation Measure Typical Payback
Reseal exterior doors 1 year
Reseal window frames and around window frames 1 year
Install CFLs throughout the home 1 year
Install an Energy Star programmable thermostat 1 year
Install air leakage inserts in eletrcial outlets 1 year
Install new Attic hatch 1.5 years
Install water conservation devices 1.5 years
Air seal top of Basement walls with spray foam 2 years
Properly seal fireplace or install new damper 2.5 years
Install occupancy sensors (4) 3 years
Reinsulate Attic storage areas with spray foam 5 years
Or air seal & reinsulate with blown-in cellulose 3 years
Install new Energy Star rated HVAC equipment & appliances 7?
Install new Energy Star rated gas hot water heater 7?
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Federal, State and Local Tax Credits & Rebates

Federal Tax Credits

There are currently enery efficiency and renewable energy tax credits offered by the federal
government that should be taken advantage of. For example, if you purchase any Energy Star
qualified appliances or equipment (windows, doors, furnace. etc) there are tax credits currently
offered on them. Other available tax credits include:

Tax credits available for home improvements:

must be "placed in service" between now and December 31, 2010

must be for taxpayer's principal residence, EXCEPT for geothermal heat pumps,
solar water heaters, solar panels, and small wind energy systems (where second
homes and rentals qualify)

$1,500 is the maximum total amount that can be claimed for all products placed in
service in 2009 & 2010 for most energy efficiency home improvements, EXCEPT
for geothermal heat pumps, solar water heaters, solar panels, fuel cells, and small
wind energy systems which are not subject to this cap, and are in effect through
2016

must have a Manufacturer Certification Statement to qualify

improvements made in 2009 will be claimed on your 2009 taxes (filed by April
15, 2010) — use IRS Tax Form 5695 (2009 version) — it will be available late
2009 or early 2010

improvements that qualify

(at 30% of the cost, up to $1,500, in 2009 & 2010, for existing homes only)

f Windows and Doors

f Insulation

f Solar Tubes and Skylights
f Roofs (Metal and Asphalt)
f

f

f

HVAC
Water Heaters (non-solar)
Biomass Stoves

(at 30% of the cost, with no upper limit through 2016, for existing homes & new
construction)

f Geothermal Heat Pumps
f Solar Panels

f Solar Water Heaters

f

f

Small Wind Energy Systems
Fuel Cells
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State Tax Credits & Rebates

Michigan is offering rebates for the purchase of certain energy-efficient appliances by state
residents. The list of eligible measures includes dishwashers, clothes washers and refrigerators
with rebates ranging from $25 to $100. In the cases of refrigerators and dishwashers, highly
efficient models are eligible for higher rebates. Additionally, Michigan is offering rebates for
the purchase of certain energy efficient water heaters and furnaces. The list of eligible measures
includes furnaces, propane water heaters and solar water heaters with rebates amounts vary
from $100 for propane water heaters to $300 for qualifying furnaces, to 20% of the system cost
up to $1,200 for solar water heaters. Only residential consumers are eligible for rebates. The
program goals, as reflected in the details of the program, are to complement existing utility
programs by offering rebates for appliances not covered by such programs, to reach rural areas
not served by existing utility natural gas programs, and to support the growth of a marketplace
for appliances that exceed federal Energy Star standards.

In order to qualify for a rebate, equipment must be purchased on or after February 10,
2010,and must meet certain minimum energy-efficiency requirements. In general, appliances
must be Energy Star rated to qualify, but in some cases appliances must meet a minimum
energy efficiency "tier" requirement as determined by the Consortium for Energy Efficiency
(CEE). The program web site contains listings for certain CEE-approved products. As noted
above, because appliances must replace existing appliances, appliances installed as part of new
construction are not eligible for this rebate program. Residents may only receive one rebate per
appliance type. Rebates can be reserved on-line or over the phone.

Local Utility Rebates

Since this home has all DTE Energy electric and gas service, it qualifies for the rebate programs
currently being offered through this local utility company.

Under DTE’s “Your Energy Savings” program you could qualify for rebates from completing
upgrades based on the recommendations within our energy evaluation report. The rebates
would be from doing the following improvements to the home:

air sealing (at least a 10% reduction in external air infiltration is required)
above grade wall insulation

hot water heater tank & pipe insulation
low flow shower heads

new Energy Star equipment purchases
HVAC equipment

water heaters

refrigerators

dishwashers

clothes washers and dryers
dehumidifiers

M.

mo a0 os
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Appendix A: Digital Photographs
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Appendix B: Thermal Images

Front Door — Air gaps at bottom and along right side.
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Back door — air infiltration at bottom of door.
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Side door — Air infiltration at bottom of door.
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Missing window to the left of the front door.
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Attic hatch (piece of foam board).
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Upstairs storage area entry door showing air infiltration at bottom.
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Disconnected dryer vent penetration allowing cold air infiltration.

=
o

A9°F

395

36.3

332

30,0

268

237

]
(=

A°F

Energy Evaluation 30



Fuse box in Basement — air leakage at top of Basement wall. No insulation either.
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Top of Basement wall showing air leakage at sill plate.
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Air leakage and missing insulation at top of Basement wall again.
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More air leakage at top of Basement wall above window.
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