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Example of Monthly Electricity Cost

Example of Increase in Energy Consumption in
Cold Weather

Power Companies Analysis of Your Homes
Usage and Comparative Efficiency

General Information: Inspection Purpose and Process Overview
Purpose of Energy Audit
The customer requested an Energy Audit to assist in determining why their electrical bills are so high. After moving into the house, their first three
electrical bills ranged from ~$350 - $450 per month. This is during winter weather, December-February.
Audit Process Overview
The following high-level steps were performed as part of the Audit:

A complete visual inspection of all readily accessible areas of the house both internally and externally was performed.
A Blower Door Test was conducted. The house was pressurized first and then inspected on the outside with a Thermal Imaging camera and

by observing and feeling for air leaks created by the internal pressure. (Inside air leaking out)
A second Blower Door Test was conducted. A vacuum was then drawn on the house and then inspected on the inside with a Thermal Imaging

camera and by observing and feeling for air leaks created by the vacuum pressure. (Outside air leaking in)
For more information on Blower Door testing, see this link from the US Department of Energy (Link). 
All visible devices that consume electricity were documented.
The attic was entered and traversed. Specific attention was given to attic insulation and attic ventilation.
The crawlspace was entered and inspected from the access location. Specific attention was given to the visible HVAC distribution system

integrity, foundation, and floor (ceiling of crawlspace) insulation, crawlspace ventilation, and moisture levels in the crawlspace.
The entire process has been documented with digital and thermal imaging pictures.
Written observations, major findings, and recommendations are provided in this report along with supporting pictures.
There are attachements to this report that provide extensive details on the major topics discussed in this report.

Summary of Findings: Major Observations
HVAC Electricity Usage
The electric heat pump uses the most electricity in the home. Analysis of your electric bills shows a direct correlation between outside
temperature and electricity usage, this is normal. However, in some cases, there are drastic increases in electricity usage during even moderately
cold nights (nights in the 30s). This points primarily to insulation and air leaks in the house.
Note: Another early contributing factor was likely the hot tub which, per the customer, has now been drained and turned off in the last 30 days.
Blower Door Results

A good rule of thumb is that your home should have a "blower door number" less than or equal to its square footage. 
In your case, we were looking for a number of around 1,800, the approximate square footage of your home. 

1: SUMMARY OF DETAILS, FINDINGS, RECOMMENDATIONS
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This means it should take the auto-controlled fan 1,800 CFM (cubic feet per minute) to reach the 50 pascals of differential pressure between
the inside and outside of the house in both tests.

Results

Pressurization Test - Target 1800, Actual Readying 3100
Depressurization Test - Target 1800, Actual Reading 2700

The higher the actual reading number indicates more air leakage in the home. It’s a linear scale, so 3000 is twice as bad as 1500. Every 10 points
on the blower door is about 1 square inch of air leak in the home. Your ~3000 cfm50 blower door number is about 2.08 square feet of air leakage
across the home. That is like having a window wide open all the time.
The following areas are the largest contributing factors to the leakiness of the home:

Door Seals - All three doors, the front door, patio door, and garage door, are poorly sealed. There is a significant amount of air moving into
the house around these doors. In addition, the wall insulation around these doors also needs to be improved. 

Bathroom Exhaust Fans - Both bathroom exhaust fans are open to the attic. Both exhaust fans vent directly into the attic (vs to the exterior)
and they are both missing the damper that closes off incoming air when the fan is not in use. 

Leaking Windows - During the pressurization test, whistling air could be heard on the exterior of the home around some of the windows. In
most cases, it was the area where the upper and lower sash meet. This could be due to low-quality windows, windows that are out of square, or
windows where the upper and lower sash are not fully closed to create a proper seal.

Unsealed Openings - The most notable opening was in the ceiling of the closet in the rear corner bedroom. There is a light junction box that
has an opening larger than the box with no insulation around it. A large amount of air was entering the house during the vacuum test. The
access to the crawlspace and the wooden cover in the hallway (covering an old HVAC return register) are both poorly sealed.

Fireplace - Cold air could be felt around the gas fireplace in the living room. This is largely due to the lack of insulation/isolation of the
fireplace to the attic space as identified below.

Insulation
In a typical home, half or more of the energy loss is through the exterior walls, floor, and roof. Proper insulation, as well as sealing air leaks in
your home's shell, is vital to reducing these energy losses.

In the attic, it was identified that there is an area behind the living room fireplace that is open and is not insulated. This area is approximately
4 feet by 6 feet with 10-foot+ walls that are open to the attic. These uninsulated walls are behind the living room, furnace room, hall bathroom,
and master bathroom. For example, the master bathroom shower stall is open to the temperatures in the attic. This amounts to ~200 square
feet of uninsulated space in the center of the house. (Note: There are also exposed copper water pipes in this area. This presents the potential
for frozen water pipes in winter)

Also in the attic, there are some areas where the insulation is no longer installed. It appears that the insulation is present. However, it
appears to have been removed for maintenance work. Such as replacing the bathroom exhaust fan in the attic, wiring to the front exterior
lights, etc. Care was not taken to properly reinstall the insulation after the work was completed.

In the crawlspace, there is no ceiling insulation. This means that the cool and moist conditions in the crawlspace are not insulated from the
house floors. With no insulation and vapor barrier, moisture and cold temperatures are entering all rooms of the house from below. When
humidity levels are very high inside the home in summer the central air conditioning needs to work a lot harder. If the air conditioning unit does
not have sufficient excess cooling capacity, it may not be able to cope with the extreme humidity. As a result, the home may never feel
comfortable in summer and your utility bills will be high as the air conditioning works overtime to attempt to keep up.

Some of the infrared pictures indicate that the wall insulation around the windows, doors, electrical receptacles, and light switches can be
improved. Unless particular attention was given to these areas during construction these are commonly overlooked areas for proper insulation
installation. Often the insulation is cut out around receptacles and switches and there is no insulation behind them.

HVAC Systems
(Note: The furnace (heat) was working properly at the time of the inspection. Air conditioning was not tested due to the low outside temperatures
that could damage the unit.)
HVAC Systems Information - The outside air conditioning unit/ heat pump is 14 years old. The furnace is 19 years old. 

The normal life expectancy of HVAC systems is 15-20 years. However, your HVAC systems may last less time since they have been overworked
by insufficient insulation, high moisture, and unwanted airflow from unsealed air leaks. In addition, the inside and outside units are
"mismatched" in age. The units were not replaced at the same time. Replacing both the AC and furnace at the same time provides a more
cohesive system, with matching energy efficiency that can reduce your energy bill. Evidence that this is a poor practice is that most extended
warranties will not cover a mismatched system.

Replacing an old mismatched HVAC system with new high-efficiency models can save up to 33% on your annual heating and cooling bills.

HVAC Ductwork

In the crawlspace, the HVAC ductwork is also improperly installed. A large portion of the ductwork is improperly supported. 
The ductwork in the crawlspace is improperly sealed in some areas. This is causing HVAC air to be vented into the crawlspace and drawn from

the crawlspace. Not only is this inefficient, air drawn from the crawlspace is then being circulated throughout the house impacting air quality.

Crawlspace Conditions
How do the conditions in the crawlspace affect my energy bills you may be thinking. 

Summer - Air conditioners cool homes by removing heat and moisture from the air. When humidity levels in the home are excessive, the air
conditioner needs to work a lot harder. If the air conditioning equipment does not have sufficient cooling capacity, it may be unable to cope
with extreme humidity. As a result, the home may never feel truly comfortable which could lead to premature cooling equipment failure. These
conditions will decrease unit efficiency and increase utility bills.

Winter - No insulation in the floor system and cold damp conditions in the crawlspace will cause cold floors and make the furnace work
harder. These conditions could cause the heat pump to switch to Emergency Heat mode, eliminating the efficiency benefits of the heat pump. As
a result, the home may never feel truly warm in winter, and this could lead to premature heating equipment failure and higher energy usage.

The following specific items were noted in the crawlspace:

Standing Water - There is a large amount of standing water in the crawlspace. At least 50% of the crawlspace is flooded with water.
High Moisture Levels - This can cause excessive levels of moisture inside the house year-round. (This can also lead to mold, wood rot, and

premature rusting of metal components in the crawlspace)
Vapor Barrier - The crawlspace has a dirt floor and no vapor barrier. This is an additional major contributing factor to the high moisture

1234 Main Street Buyer Name

TrI-State SMART Home Solutions LLC Page 3 of 18



Uninsulated Space Viewed From Attic, MBA
Shower Exposed to Attic

Uninsulated Space Viewed From Attic Uninsulated Space Viewed From Attic

Uninsulated Space Viewed From Attic Crawlspace, Example of No Floor Insulation Crawlspace, Example of No Floor Insulation

levels.
Efflorescence - Efflorescence was noted on the exterior crawlspace foundation surfaces. This is a white, powdery deposit that is consistent

with moisture intrusion through the foundation. This is an indication that water is present on the outside of the foundation. 
Inadequate Crawlspace Ventilation - There is insufficient ventilation in the crawlspace. There are crawlspace vents however, they were all

covered and/or closed at the time of the inspection.

Note: Potential mold appears to be prevalent in the crawlspace. By law, lab testing is required to confirm the substances are in fact mold.
Attic Ventilation

There is insufficient ventilation in the attic. There are continuous soffit vents to allow incoming ventilation air to enter the attic. However, the
insulation in the attic is pushed up against the roof decking material in most areas. This is blocking the incoming air from reaching the attic.

Note: Potential mold appears to be prevalent in the attic. By law, lab testing is required to confirm the substances are in fact mold.

Recommendations:
RECOMMENDATION #1:
Airtightness: Seal Air Leaks in Home

Leaky houses waste energy because heated or cooled air can easily escape. Tightening up a leaky house will reduce the heating and cooling
bills. Recent advancements in air sealing technology allow specialists to go beyond the old techniques of caulking and weatherstripping around
obvious places such as doors and windows.

The primary identified areas include; door seals, bathroom exhaust fans (installing dampers & venting to exterior), leaking windows, and
unsealed openings (IE the rear bedroom closet ceiling attic penetration, crawlspace access, etc)

BENEFITS:
Having a professional seal your home's air leaks can make your home more comfortable, reduce the risk of moisture damage, improve indoor air
quality and fire safety, and help to prevent frozen water pipes.
Goal - Achieve R-38 in the attic, R-19 in the exterior walls, and R-25 under the floor system. 
TIPS:

To get the best results, hire a qualified contractor, preferably a "building performance contractor".
Make sure your contractor tests the leakage rate after completing the sealing, not only to determine the degree of improvement but also to

ensure that the ventilation in your home is adequate. If you don't already have proper mechanical ventilation, consider installing a ventilation
system. Proper home ventilation will make your home healthier and more comfortable.

Make sure your contractor performs a combustion safety test after sealing your home's air leaks. This test checks for back drafting and
carbon monoxide, and will help assure the safety of your home's occupants.

If you choose to do the work yourself, follow the guidance in ENERGY STAR's guidelines attached to this report.
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RECOMMENDATION #2:
Insulation: Install and Correct Insulation Deficiencies
Attic - Recommend the installation of insulation in the area identified behind that fireplace, accessible in the attic. This very large uninsulated
area is having a negative impact on your energy usage.
Attic - Recommend reinstalling the disturbed insulation in the attic.
Crawlspace - Recommend installing insulation in the house floor system (ceiling of the crawlspace). Special techniques are needed to install
insulation in a crawlspace. This includes ensuring the vapor barrier is facing upward, using specifically designed wire insulation hangers, etc. Hire
a qualified professional with specific expertise in crawlspace insulation. (the mold needs to be remediated before the insulation is installed)
House - Recommend improving wall insulation around the windows, doors, electrical receptacles, and light switches. These are reasonably
accessible areas and a qualified insulation professional has the knowledge to accomplish this.
Goal - Achieve a blower door number of 1800 or below or as low as practical. 
TIPS:

Make sure all holes in the attic floor are sealed before you install insulation. Make sure there is a vapor retarder between the attic floor and
the insulation to help prevent excess moisture from condensing on the insulation. However, if you are adding insulation on top of the pre-
existing insulation, don't install a vapor retarder on the new insulation, since it may trap moisture in the old insulation underneath.

Make sure the insulation does not block the attic vents, and that it is even and free of gaps.
When comparing contractors' bids, make sure they are for the same insulating value R-value, not just the same number of inches.
If you are doing the installation yourself, consider using cellulose. Cellulose insulation is less expensive and has a higher R-value per inch than

fiberglass, and will not irritate your skin and lungs.

RECOMMENDATION #3:
Improve Crawlspace Conditions
Eliminate Water Sources
Recommend taking the actions necessary to eliminate water from entering the crawlspace. This is the top priority and should be addressed first.
1) Negative Grading - Recommend engaging a qualified professional, such as a landscaping or excavation company, to further evaluate the grading
around the house. The ground should slope away at least 6" in the first 10' to ensure all surface water is easily carried away from the house. Level
ground or less than a 6"/10' slope is not adequate to prevent water intrusion and potential future foundation issues. 
2) Gutters/ Downspouts - Recommend engaging a qualified professional to evaluate and restore all gutters to proper working condition.
Recommend all downspouts be drained into underground piping that carries the water away from the house.
Crawlspace Environmental Options 
There are two primary choices for the crawlspace environment:

1. The crawlspace either needs to be open and well-ventilated with outside air year-round or,
2. Sealed from all external air and environmentally controlled (conditioned space).

Vented Crawlspace (Option #1) - In this scenario, the crawlspace is designed to be open and ventilated with outside air. Adequate crawlspace
vents need to be installed and they all need to be opened and kept open year-round. Crawlspace vents are often closed because the floor of the
house (ceiling of the crawlspace) is not insulated. If the plan is to openly ventilate the crawlspace year-round insulation will need to be installed to
improve winter comfort and to control heating and cooling costs. In addition, proper crawlspace insulation will have a vapor barrier on the upper
side (toward the house floor) which will also help seal the house from the crawlspace. Special attention to the type and installation methods for
the insulation is required in a crawlspace.
Environmentally Controlled Crawlspace (Option #2) - To environmentally control the crawlspace, it needs to be "encapsulate". Which seals the
crawlspace from all external moisture from the ground below and from the foundation walls. Once properly encapsulated, a crawlspace-specific
dehumidification system and sump pump (installed as part of the encapsulation process) are installed. These systems then run year-round to
ensure a dry, low-humidity crawlspace environment. This solution is the most expensive but creates the healthiest environment in the
crawlspace, which in turn creates the healthiest environment in the house. Typically the floor system is insulated as a part of this process (the
mold needs to be remediated before the insulation is installed). 
Crawlspace Vapor Barrier - A vapor barrier is required in both ventilated and conditioned crawlspaces. In the case of encapsulation, the
encapsulation material is the vapor barrier. In a non-encapsulated crawlspace, the vapor barrier is a minimum of 6mil plastic that covers the
entire floor of the crawlspace. The plastic is then extended at least 6" up the exterior foundation walls and around all floor structure support
pillars. The plastic is then sealed at all seams and sealed to the foundation and support pillars. The idea is to create a permanent impenetrable
barrier that traps all water and moisture below the plastic to keep it from entering the crawlspace, then the house/ attic.
Recommend engaging a qualified organization to further evaluate the crawlspace and provide options related to improving the conditions now
and preventing future mold growth.
RECOMMENDATION #4:
Improve Attic Ventilation

Recommend installing attic ventilation "baffles. This will allow incoming soffit air to enter the attic space while allowing the insulation to still
surround the conditioned building envelope.

RECOMMENDATION #5:
Consider Upgrading the Windows

Energy-efficient windows can reduce the demand on your heating and cooling systems allowing you to make your home more comfortable at
a lower cost.

Premium window insulation. Double- or triple-pane replacement windows are now filled with gas, typically argon or krypton, to help keep air
from escaping your home.

Low-e (low thermal emissivity) windows have a very thin coating applied to the glass. This coating reflects various solar waves, such as long-
wave infrared energy (or heat) from the sun, keeping your home more comfortable. Combined with double- or triple-pane glass and argon or
krypton gas, low-e coatings can significantly improve the thermal efficiency of your windows.

TIPS:

Look for ENERGY STAR qualified and National Fenestration Rating Council (NFRC) certified. 

RECOMMENDATION #6:
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Upgrade HVAC Systems

Consider replacing your current HVAC heat pump system with units manufactured in 2023.
Because heat pumps can both heat and cool spaces, heat pumps boast both an HSPF2 and a SEER2 rating starting in 2023.
By law, in 2023 a heat pump must have a SEER2 rating of at least 15. (SEER - This stands for Seasonal Energy Efficiency Rating (V2 New for

2023). The SEER number lets you know how energy efficient the heat pump is at cooling your home.
Split-system heat pumps must also achieve a minimum of 8.8 HSPF2.  HSPF2 - This stands for Heating Seasonal Performance Factor (V2 New

in 2023), and measures how efficiently a heat pump can heat your home during the cold weather months.
Heat pumps are more energy efficient than other heating systems like furnaces. Under ideal conditions, a heat pump can transfer 300% more

energy than it consumes, while a high-efficiency gas furnace is about 95% efficient. And, since heat pumps perform both heating and cooling
functions, they can be a great investment for homeowners.

Improve HVAC Distribution Sytems (Ductwork)

Ductwork supports should be at least 1½ inches so they do not compress the inner core or constrict airflow. 
In long horizontal runs with sharp bends, extra supports should be added before and after the bends. 
The ductwork should not sag more than ½ inch per foot between supports.
The maximum sag should not exceed 2½ inches.

RECOMMENDATION #7:
Replace the Water Heater

When it is time to replace the water heater choose an energy-efficient model with an Energy Factor of 0.95. (95% Efficient)
Consider switching to a propane (LP) water heater (or natural gas if available in your area)
Immediately, you can insulate the hot water tank you have, especially given that it is located in the garage.
Recommend also insulating all water supply lines that are located in unconditioned spaces (garage, attic, crawlspace)

TIPS:

The most important measure of efficiency for water heaters is the Energy Factor EF. The higher the EF, the more efficient the water heater.
Purchase a water heater whose tank is internally insulated with at least R-16.
A water heater that is too large for your home not only has a higher purchase cost but will increase your energy costs due to excessive cycling

and standby losses.
Many types of water heaters are now available, such as "demand" tankless, "indirect" or "integrated", and solar-assisted water heaters.

Additional Energy Saving Recommendations

Install a programable thermostat - You can save money on your heating and cooling bills by simply resetting your thermostat when you are
asleep or away from home. You can do this automatically without sacrificing comfort by installing an automatic setback or programmable
thermostat. 

Replace all light bulbs with LED lights - LED is a highly energy-efficient lighting technology. ENERGY STAR-rated products use at least 75% less
energy and last up to 25 times longer than incandescent lighting. 

Reduce the water heater setting - Turning down the hot water tank temperature by about 20 degrees from 140 to 120 Fahrenheit can provide
a cost savings of about 6 to 10 percent depending on the efficiency of the unit.

Location
Front Door

Blower Door Pictures

2: BLOWER DOOR

Information
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Blower Door Equipment

Reading During Pressurization Test Reading During Vacuum Test

Blower Door Test Details
A blower door is a diagnostic tool to determine how much air is entering or escaping from your home. The blower door test is used to help
determine a home's airtightness. The home is either pressurized or depressurized (vacuum) to 50 pascals. 50 pascals is the equivalent of a 20-
mph wind blowing on all sides of a structure at the same time.
A good rule of thumb is that your home should have a blower door number less than or equal to its square footage. In your case, we would be
looking for a number of around 1,800. This means it should take the auto-controlled fan 1,800 CFM to reach the 50 pascals of differential
pressure in both tests.
Blower Door Test Results

Test Target Actual Reading

Pressurization Test 1800 3100

Depressurization Test 1800 2700

Higher numbers are worse. It’s a linear scale, so 2000 is twice as bad as 1000. Here are some things to know:

Every 10 points on the blower door is about 1 square inch of air leak in the home. Your ~3000 cfm50 blower door number is about 2.08
square feet of air leakage across the home. That is like having a window wide open all the time. (3000/10 = 300 square inches/144 square
inches/square foot = 2.08 square foot)

Your home is ~1800 square feet with a blower door number of ~3000. A target blower door number of ~1800 is a great place to start, that
would reduce your number by nearly half.

Older homes are often not very tight and have readings 2-3 times their square footage. However, your home is not that old and can be sealed
to improve your numbers considerably. 

The tipping point for air leakage is about 1:1 square footage to air leakage. Get below it and significant comfort and efficiency savings start to
occur. The ability to achieve 1:1 or less varies greatly by the home and the investments made to improve air tightness.

Infrared Pictures
1
The bright orange color indicates "warm". The brighter the orange the warmer the temperature. The dark purple color indicates "cold". The darker
the purple the colder the temperature. When inside the house on a colder day (such as the day of the audit, it was ~55 degrees), you do not want
to see purple or very little of it.
There is an extensive amount of "purple" inside the house. Mostly from poorly insulated walls, leaks around exterior doors, and leaky windows.
The pictures below are in pairs. The first picture is the infrared picture, the second is a standard picture so the customer can identify the location
of the picture more clearly.

3: INFRARED ANALYSIS

Information
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Electrical Devices, Appliances, Life
Expectancy
Entire House

1

Heating and Cooling
Entire House

HVAC Systems
Heating and cooling your home uses more energy and costs more money than any other system(s) in your home.
No matter what kind of heating and cooling system you have in your house, you can save money and increase your comfort by properly
maintaining and upgrading your equipment. But remember, an energy-efficient furnace alone will not have as great an impact on your energy
bills as using the whole-house approach. By combining proper equipment maintenance and upgrades with recommended insulation, air sealing,
and thermostat settings, you can cut your energy use for heating and cooling--and reduce environmental emissions--from 20%-50%.

4: MAJOR ELECTRICAL EQUIPMENT

Information
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With central air conditioning, set the fan to shut off at the same time as the compressor, which is usually done by setting the "auto" mode on the
fan setting. In other words, don't use the system's central fan to provide air circulation--use circulating fans in individual rooms.
Instead of air conditioning, consider installing a whole-house fan. Whole-house fans work in many climates and help cool your home by pulling
cool air through the house and exhausting warm air through the attic. Use the fan most effectively to cool down your house during cooler times
of the day; your home will stay cooler through the hotter times of the day without using the fan.
Recommend the homeowner read and follow the recommendations in the document: Energy-Efficient Heating and Cooling A Homeowners
Guide", attached to this report.

Large Appliances
Kitchen/ Laundry/ Utility Room

1
The following are approximate energy costs for these appliances used by a typical family in a similar home. This includes the hot water usage of
these appliances. 

Small Appliances
Entire House

1
Because appliance usage is much more dependent on the homeowner than the home, the small appliance recommendations in this report are
based on a representative household. Your actual energy consumption will vary depending on what appliances you own (TVs, computers,
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microwaves, etc.) and your appliance usage.

Date of Manufacture
2004

Thermostat

Thermostat

Furnace Furnace Age, 2004

Heating Equipment Details
Basement/ Utility Room/ Attic/ Crawlspace

1

Date of Manufacture

5: HEATING

Information

6: COOLING

Information
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2009

Heat Pump Heat Pump Age, 2009

Cooling Equipment Details
Outside/ Utility Room

1

Date of Manufacture
2015

Hot Water Tank Hot Water Tank Age, 2015

Hot Water Details
1

7: HOT WATER

Information

8: ATTIC
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Example of Large Uninsulated Space Only
Accessible From Attic

End of Master Bathroom Shower Stall

Example of Large Uninsulated Space Only
Accessible From Attic

Example of Large Uninsulated Space Only
Accessible From Attic

Example of Removed Insulation Example of Removed Insulation & Exhaust Fan
Venting to Attic - Missing Damper

Exhaust Fan Damper, Laying in Attic (Vs Being
Installed)

Example of Potential Mold in Attic Example of Potential Mold in Attic

Attic Observations

Information

9: CRAWLSPACE
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Example of Crawlspace Conditions Example of Crawlspace Conditions Example of Crawlspace Conditions

Example of Crawlspace Conditions Example of Poorly Supported Ductwork

Example of Poorly Supported Ductwork &
Leaking Ductwork

Example of Potential Mold in Crawlspace

Example of Potential Mold in Crawlspace

Crawlspace Observations

Information
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