-~ ENERGY AUDIT REPORT
': Bnergetecns AND RECOMMENDATIONS
B

building energy efficiency

OWNER'S NAME: | Example Building Owner
Address: [Example St Address Missoula MT 59802
Date: [10/22/2010 Phone: Cell Home Work
Auditor

Please note: Items are listed in order of priority beginning with any health, safety, and durability issues. Then the potential energy efficiency

improvements are listed in order of what we consider will provide the best energy coservation per dollar spent. This is based purely on our

experience, not on computer energy modeling. We can provide energy modeling services if a more accurate analysis is desired. Costs shown are

estimates only. Our sister company, Montana Energy Services, will be happy to provide a firm proposal for any of the work listed. Please call if you

have any questions or would like a bid for weatherization or installation services.

Priority Location Qescription Ingpection findings Recpm mendations Cost

Estimate

1 BATH VENTS First Floor Incorrectly vented into attic. [Remove existing ductwork; install new insulated $200
; Duct is unsupported and duct (correctly sloped) from fan to new hood with

there are signs of damper in south gable wall. Seal and insulate

condensation related around fan. Ideally this would be done in

moisture problems in this conjunction with a complete attic upgrade (see

area. Fan and ductwork are |Ceiling)

uninsulated.

A
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PHOTO TOP LEFT: Bath fan
exhausting into attic - note
signs of moisture damage
PHOTO LEFT: Uninsulated
bath fan and duct leading to
condensation issues in attic
PHOTO RIGHT:
Condensation problems
below uninsulated and
unsupported bath fan duct

control valve

GAS LINES Exterior Minor leak found at bottom of [Report to NW energy
shut-off valve
GAS LINES Interior Minor leak found at top of Report to NW energy

INTERIOR |ssu§E ,

sement bathroom

Unsupported plumbing
behind shower and no seal
around shower valve. Could
cause water leaks that could
lead to mold.

Properly support pipes and valve, and seal
around valve. A "

$100

EXTERIOR ISSUES

Drainage

Ground slopes toward house
on south side. Downspouts
discharging close to
foundation walls

Regrade ground and add extensions to
downspouts to ensure that water runs away from
the foundation wall for at least 10' around the
entire house.

By owner
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% o

{|collecting on furnace from
furnace flue pipe. Likely due
to condensation in the flue.
PHOTO RIGHT: inadequate
clearance between flue pipe
and framing.

unit vented in PVC pipe (see Furnace)

~_ A

5 LIGHTS Throughout Mostly incandescent bulbs Replace with CFL bulbs $50
6 FURNACE In basement Approximately 80% efficient, [MIN: install an 8" make-up air duct from the Min $150
power-vented furnace outside to the basement near the furnace. BEST - |Replace
requires "make-up" replace both furnace and water heater with 98% |Furnace
combustion air intake. efficient, sealed combustion furnace and water $4,000
Current configuratin with heater. These are much more efficient, much
atmospherically vented water |safer (combustion gases can't backdraft into
heater requires 8" make up |living space), and don't require an 8" hole in the
air duct. Only 4" provided. side of the house.
6 FURNACE FLUE In basement PHOTO LEFT: Scale BEST: replace furnace with sealed combustion
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intake

i Bath

operable window and a fresh

intake for the heating system.

7 WATER HEATER In basement - By turning on all of the MIN: install an 8" make-up air duct from the On
atmospherically vented - |exhaust fans in the house outside to the basement near the furnace. BEST - |demand
40 gal and the dryer | was almost replace both furnace and water heater with 98% [$3000
able to create a dangerous |efficient, sealed combustion furnace and water
situation whereby the flue heater. These are much more efficient, much
gases from the water heater |safer (combustion gases can't backdraft into
are almost being sucked living space), and don't require an 8" hole in the
back down the plue pipe into |side of the house.
the living space. This is due
to the fact that the house is
somewhat well-sealed (see
Air Tightness) and there is
inadequate make-up air for
the furnace and water heater
(see Furnace)
8 DRYER VENTS Rim joist - east wall Dryer vents next to an Relocate dryer exhaust away from operable $200

windows. (See Ducting re: fresh air intake)
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9 DUCTING In basement Fresh air intake (see photo) [MIN: relocate fresh air intake to existing 4" duct  [Min 200
is pulling air from next to on south side of building (currently serving (see HRV)
bath and dryer exhausts. inadequately as make-up air for furnace and
water heater). BEST: replace this cold fresh air
intake with a Heat Recovery Ventilation system.
(see Ventilation)
>- AP S
9 DUCTING In basement Fully ducted supply and Seal all accessible joints in ductwork with liquid $200
return is good however ducts |mastic sealant. Ensure that any future ductwork
are not sealed so there is is correctly sealed.
substantial duct leakage.
Most of the leakage is to the
basement so not causing a
great deal of heat loss to the
outdoors.
10 AIR-TIGHTNESS CFM50=1154 VOLUME=17388 cf See Building Leakage Test Report
10 Very tight house 2.0 ACH50 Very leaky house
7.0 ACH50 - This house is reasonably air-tight.
For this reason we are not recommending any air-
AIR-TIGHTNESS  |CFH50=69240 ACH50=3.98 sealing work be done until after a Heat Recovery
Ventilation system has been installed (see
Ventilation) and the combustion appliance
venting issues are addressed (see Furnace and
Water Heater)
615 Oak St, Suite 101
Missoula, MT, 59801 406.721.2741 energetechs.com
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11 VENTILATION HRV For houses with 4.0 ACH50 we recommend a $1,200
Heat Recovery Ventilation system. This provides
a constant supply of fresh air, removes stale air,
excess humidity and odors, and captures the
heat from the outgoing air. Cost shown for the
most basic system which ties into the existing
ductwork and has about 50% efficiency.

11 VENTILATION Better, partially ducted system with 75% efficiency $3,000
11 VENTILATION Best, fully ducted, Energy Recovery Ventilation $4,500
system with free summer cooling and 95%
efficiency

NOTE: Because of the level of air-tightness of the exist  ing building it is very important that the above co rrections be made BEFORE any
work is done on the building that might make it mor e air tight. Improving air tightness is vital to im proving energy efficiency but must not be
done at the risk of a health, safety, or durability issue in the building. Please read the following a rticle from the Building Science
Corporation for information on this improtant subje ct:
http://www.buildingscience.com/documents/insights/bsi-035-we-need-to-do-it-different-this-time/

12 ATTIC Over entire house Poor insulation (6" fiberglass [Remove plywood and all existing insulation; add $4,500
batt - see IR Image #473), ventilation baffles at eaves; seal all potential air
poor air sealing, generally leaks between house and attic with spray foam;
good ventilation, 1/4" seal and insulate edges of dropped ceiling area
plywood over entire center over entry with spray foam; build catwalk to allow
section of attic, signs of future access to attic without disturbing
previous condensation insulation; blow in cellulose to provide R-60

problems near kitchen range |insulation. (NOTE: Combustion appliance
hood, current condensation |venting issues, and heat recovery ventilation
problems due to bath venting |installation must be done BEFORE any air
(see Bath Vents) sealing work can be done on the house - see
Ventilation.) | recommend watching our videos
about how to properly air-seal and insulate an
attic at saveheatnow.com (click on "Videos")
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12 ATTIC ACCESS In hallway Not air sealed or insulated. [Install properly sealed and insulated access $250
No insulation dam. hatch. Build plywood dam around hatch opening
to all for 20" of blown in cellulose.
13 OUTLETS Throughout Leaking significant amounts [Seal top-plates of walls in attic (see Attic)
of air due to air leakage
between house and attic
14 KITCHEN VENTING |Vented through roof. Duct is uninsulated in attic.  [Insulate duct through attic - min. R-8 $50
Could cause condensation in
duct.
14 KITCHEN VENTING [Through roof (45cfm Filter is dirty and restricting  |MIN: Clean filter and repair and/or replace $500
measured flow) the flow. Damper is not damper. BEST: Replace existing fan in ceiling
effectively preventing air with a properly ducted rangehood over the stove
leakage when fan not to remove excess moisture and odors from
running. (see IR Image # 474)|cooking activities.
15 APPLIANCES Refrigerator, Older and less efficient Replace with new, energy-star-rated, water and  [By owner
Dishwasher, Washer, energy conserving models
Dryer
16 RIM JOIST F'glass batt loosely installed, [Remove existing insulation, seal perimeter of $500.00
little or no air sealing. every framing bay and around all penetrations
Substantial air leakage (see |with spray foam, add 2” of rigid foam insulation to
IR Image #478) each bay and seal around the edges then
reinstall fiberglass batts
17 BASEMENT WALLS |Uninsulated Walls are losing a lot of heat [Install sealed vapor barrier prior to placing $4,000
- unfinished through uninsulated continuous 2” layer of foam insulation over the
concrete. (See IR Image wall, then frame a 2x4 wall inside this with blown-
#475) This also creates in cellulose insulation, then sheetrock and trim.
significant potential for
condensation on the
concrete from warm moist air
from inside coming into
contact with the cold surface
of the concrete.
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18 WINDOWS Basement Single pane, metal frames, |Replace with Triple Pane or equivalent (R-5) $2,000
poor insulation, very poor air |windows to improve comfort and energy
sealing, lots of heat loss and |efficiency, and reduce condensation potential.
air leakage (see IR Image
#ATT)
18 EGRESS WINDOWS |Basement No egress windows from Install egress windows in any room that might be $3,000
basement creates severe used as a bedroom.
hazard in the event of a fire
blocking the stair way.
19 BASEMENT WALLS |Uninsulated or poorly Walls are losing a lot of heat [Remove existing walls finishes and framing then $8,000
- finished insulated as can be seenin IR Image |install sealed vapor barrier prior to placing
#477. The blue areas continuous 2” layer of foam insulation over the
towards the top of the wall wall, then frame a 2x4 wall inside this with blown-
indicate heat loss. There is  |in cellulose insulation, then sheetrock and trim.
also significant potential for |This would also allow access to the rim joist
condensation hidden in areas that are currently inaccessible but showing
these walls from warm moist [significant air leakage. (See "Rim Joist" section).
air from inside coming into
contact with the cold surface
of the concrete. This could
lead to mold growth in these
walls
20 WINDOWS Main Floor Psuedo-double-pane Replace with Triple Pane or equivalent (R-5) $8,000
windows (actually single windows to improve comfort and energy
pane with storms). Probably |efficiency, and reduce condensation potential.
about R-1 performance. When considering new windows it is important to
Many windows not closing, [look at U-values (the inverse of R-values), solar
sealing, or latching properly. |heat gains, and air infiltration rates. We can
provide a quote for installing R-5 or better
fiberglass windows with very low air infiltration
rates. Window replacement should be carefully
considered in conjunction with improvements to
the insulation in the exterior walls (see Walls -
Exterior)
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21 DOORS Front and Back Hollow core wood, average [Replace with insulated fiberglass doors with $2,000
air sealing excellent air seals. Door replacement should be
carefully considered in conjunction with
improvements to the insulation in the exterior
walls (see Walls - Exterior)
22 WALLS - EXTERIOR [Most likely fiberglass IR Image #473 shows The likely presence of fiberglass batts makes it $12,000
batt insulation with an patchy wall insulation typical |difficult to add blown-in insulation to the wall
effective R-value of of fiberglass batt installation. |cavities. The most cost-effective way to improve
about R-8. the insulation of the walls would be to remove the
siding, air seal the exterior of the walls, add a 2"
layer of extruded polystyrene foam (carefully
flashed to create a drainage plane) and furring
strips, then reinstall the siding. This should be
considered in conjunction with replacing
windows. (see "windows")
23 BATH VENTS Basement (83cfm Directly out through rim joist - [None
measured flow) note issue with fresh air
intake and window location
(see Furnace)
24 BASEMENT FLOOR [Uninsulated concrete Not a priority given the other issues in the house.

TIPS FOR SAVING
ENERGY

On our website at energetechs.com under “Tips and Tricks” (second line down) you can find a list of
simple ideas for saving energy and money on utility bills. You are probably already aware of most of these
but it won’t hurt to have a look

REBATES AND
INCENTIVES

There are numerous incentives available for energy efficiency upgrades. These can significantly reduce
the cost of doing this kind of work. We can help you to figure out what you are eligible for and to work
through the process to actually get the money.

PLEASE NOTE

I would like to stress that, the tighter you make your house, the more important it becomes to ensure that
there is adequate ventilation and make up air for combustion appliances. Direct vented appliances are
highly preferable as they do not require make up air. And Heat (or Energy) Recovery Ventilation is very
highly recommended in a tightly sealed and well insulated home.
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| sincerely hope that you find this information helpful and please call if you have any questions.

Thanks,
Andy Lemann
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