Florida Attic Conversion - 2021

The Problem:

Nearly every existing residence in Florida is constructed with a "ventilated attic" that
communicates airflow with the hot and humid outdoor environment. The primary
resistance to air flow and energy transfer is the ceiling, usually constructed from drywall
with batt or blown insulation directly on top of the drywall. The insulation and drywall
are constantly exposed to the heat and humidity due to ventilation points present at the
vented soffits, ridge vents, gable end vents, and in some cases attic ventilation fans.
These items are added to help reduce the typical vented attic temperatures that range from
100 degrees on a light color tile roof and can be as hot as 160 degrees in dark color
asphalt shingle roofs. Keep in mind that these attic temperatures are much hotter than the
outdoor temperature of 95 degrees; this is due to the fact that the main insulating thermal
barrier is located at drywall ceiling in "ventilated attic" construction practice. This wrong
location allows the attic to reach these extreme temperatures and the "ventilation" is for
flushing of moisture - sure the ventilation points help to reduce the attic temperatures just
a few degrees less; when compared to an identical home with no ventilation points.

These ventilation points also allow humidity, dust, insects, rain, sparks, etc. to enter the
attic space that is located directly above the living space. Some attempts to reduce the
attic temperatures include solar powered attic ventilators, electrically operated attic
ventilators, radiant barriers, reflective interior paints, etc. At best the ventilated attic can
be held at a low of only 100 degrees, higher than the outdoor high temperature of 91
degrees for Tampa. This "ventilated attic" practice is very outdated, before air
conditioning we all relied on ventilation to keep cooler. Ventilated attics make sense only
if you are planning NOT to air condition the home, especially if the ductwork or air
conditioning equipment is located in a hot ventilated attic.

The supply air ductwork delivers 60 degree air to the conditioned space through the
ductwork, and if the ductwork is located outside the home in a vented attic, the 60 degree
air is subject to being heated up along the way (the hot attic transfers heat into the ducts)
or even worse airflow will be lost outdoors because no duct systems can be 100% sealed.

Return ductwork is also installed in ventilated attics, this return duct maintains a
negative pressure, and because it too cannot be 100% sealed, it will suck in the hot humid
air located in the ventilated attic. The ductwork is part of the building envelope because it
penetrates through the primary air and thermal barriers located at the ceiling of the vented
attic. This ductwork is only insulated to R-6 despite the fact that it separates the largest
temperature difference in the building (60 degrees in supply duct, 140-degree attic = 80
degree difference). Our current code recommends R-38 insulation separating the living
space from the attic, only a temperature difference of 65 degrees! So much insulation
required at the ceiling and so little required for the ductwork is a huge oversight in the
Florida Energy Codes. No part of the hvac system (ducts, piping,equipment) should be
installed outside the building envelope states ACCA Manual J v2.5,2016.
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To add more to the problem builders often construct drop ceilings without fire
blocking, decorative coffered ceilings, changes in ceiling heights from room to room, non
sealed can lights, etc. - all penetrating the primary air/thermal barrier present at the
ceiling in the typical vented attic homes. Its easy to see why the typical Florida home is
not too efficient when you consider the major oversight of allowing construction with
vented attics, the simple fix for these homes is to place the thermal and air barrier where
it belongs - in a modern energy efficient building - at the external envelope.

The Correction:

Simply move the primary thermal barrier (insulation) to the exterior shell, either add
roof deck insulation, or even better - add the insulation to the underside of the roof deck.
You will also need to seal the attic from breathing with the hot/humid nasty outdoor
environment. The best solution for accomplishing both the thermal and the air barrier
is to use a spray foam insulation - the foam will form a complete air barrier and insulating
barrier in one component, and will adhere and encapsulate wood framing members. For
homes with existing ridge vents, gable vents, soffits, etc. the spray foam will seal up
these items with ease - so the existing home with a "vented attic" can easily be converted
to a modern "sealed attic" energy efficient home without changing anything, with one
exception - the old nasty ceiling insulation (batt or blown ceiling insulation) is
completely removed from the building. Now you have a building with a thermal envelope
located in the correct place, the roof line, and the attic no longer communicates with the
outdoors. Gable ends are also spray foam insulated so that the spray foam follows the
building’s exterior envelope. Be sure to install an attic mounted dehumidifier or a modern
water vapor roof peak release design — moisture will migrate to this enclosed sealed attic
space and must be removed by a dehumidifier or naturally relieved from the building
envelope to avoid high moisture accumulation.

Test Home Results:

The first blower door test was performed on the existing "typical vented attic" home
which contains a light color shingle roof with conventional ceiling mounted insulation.
This test home attic was full of ventilation attempts including soffit vents, gable vents,
full ridge vents, and a solar powered attic ventilation fan — all in an attempt to lower attic
temperatures thus reducing heat transfer through the ceiling and into the ducts. This super
ventilated attic still reached 120 degree temperatures despite of all the ventilation
attempts. The energy transfer at the ductwork alone was .75 tons of air conditioning per
hour (2892 cooling hours per year) and the energy associated with infiltration was .3 tons
of air conditioning per hour for a total of about 1 full ton of air conditioning per hour
between building leakage and vented attic mounted ducts. The blower door test indicated
a score of 91.2, this test result shows how much the home breathes with the outdoors, in
cooling dominant climates like Florida the heat is gained indoors and the temperature
difference between the outdoors and indoors (91 outdoors and 75 indoors) is the driving
force for infiltration. Expected infiltration occurs at the building envelope holes like
windows and doors, but can also occur at any building envelope imperfection - all homes
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have a "breathing rate". The first test also showed exactly where my building holes were,
using a smoke pencil and infrared camera, all the building envelope weak spots were
exposed!

The hall drop ceiling was especially noticeable thanks to the smoke pencil, this
drop ceiling was leaking at all the wall switch plates because no fire stopping was present
at the attic - my attic was open to the stud spaces that make up the walls - and worse yet
the smoke pencil showed the ceiling light cans were open to the attic. The infrared
camera also shows the building envelope weak spots - in a thermal snapshot. Armed with
these test results I decided to improve my home dramatically but simply, I decided to
convert my attic from ventilated to sealed. I hired an insulating contractor to remove my
old ceiling insulation and then create a modern efficient sealed/insulated attic using open
cell spray foam R20, 5.5” thick.

The second blower door test was performed after the attic conversion using the same
test equipment and procedure. The sealed attic home scored a 62.4, nearly a 30%
reduction in breathing rate thanks to the foam insulation. This reduction in infiltration
means tremendous energy savings, and the ductwork is now inside the building instead of
outdoors. The spray foam corrected all of the building leakage associated with the
existing ceiling and ducts - now the building envelope is correctly located at the shell of
the building. The largest energy savings for sure will be due to the ductwork being
located inside the building (sealed attic is 86 degrees) instead of outdoors in the hot
vented attic that was reaching 120 degrees. The ductwork leaks no longer place my
building under a negative or positive pressure because the leakage occurs indoors; the old
hot humid useless ventilated attic is now a usable conditioned storage area with over
2,000 square feet of area. Also keep in mind that the home has a lower air conditioning
demand per hour by 25%, so the existing 4 ton air conditioner is a bit oversized now.
Because oversizing could present inadequate humidity removal due to low operation
cycles, I plan to replace the equipment with the correctly sized 3 ton air conditioner.
Considering the lower infiltration rate and the lower a/c demand - this conversion will
pay for itself in less than 5 years.

Thanks to the Pro's:

This attic conversion was done by Daniel Insulation Inc of Clearwater Florida, contact
Richard Kinnee 727 572 8990 This company has the hardest working employees for sure,
got the job done quickly and professionally - great team. I am still amazed how the spray
foam application solved both my building leakage rate and excessive ductwork heat gain.

The home test results thanks to Steven Belknap of Pro Energy Consultants 813 545
9963 www.proenergyconsultants.com Steven was a pro at finding every little envelope
imperfection - using his smoke pencil and thermal imaging camera he found my
building's weak spots with ease, helping me determine where I should spend my money
to correct the energy hog. I used his results to quantify the true benefits of a properly
located building envelope. Test results enclosed:
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INFILTRATION / VENTILATION SUMMARY

Your Homes Initial Blower Door Test Results: Your Homes Final Blower Door Test Results:

Avg. Air Exchange Rate of Avg. Air Exchange Rate of
Fresh Outside Air Per Day 91 .2 Fresh Outside Air Per Day 62 .4

Avg. Air Exchange Rate of 3 8 Avg. Air Exchange Rate of 2
Fresh Outside Air Per Hour . Fresh Outside Air Per Hour -6

Infiltration is a key component to proper ventilation provided it is entering the building shell from the
outside. However, when the infiltration air is excessive and is entering the home from un-conditioned
areas such as attics, crawlspaces, knee-walls and attached garages, this causes major comfort,
operating cost and indoor air gquality issues. Therefore, it is critical that areas such as un-insulated
wall cavities, electrical and plumbing penetrations, recessed lighting fixtures and attic/knee-wall
access doors and hatches be protected by air and thermal barriers.

MECHANICAL AND AIR DISTRIBUTION SUMMARY

Air distribution is another key component to comfort, indoor air quality and energy usage. The air
distribution system (ductwork) needs enough static pressure to deliver conditioned air to the supply
outlets and the return air distribution system needs to bring only house air back to the mechanical
system. Supply static pressure is compromised when the air distribution system in not properly
sealed. This causes basements 1o be over-conditioned (hot in winter, cold in summer) and typically
the second floor suffers from lack of air flow. Additionally, the return air distribution systems use
un-insulated wall cavities that pull attic air in the envelope of the home, This attic air is very hot
(summer time) causing additional heat gain that the air conditioning system cannot overcome and
excessive heat loss in the winter time causing high operating costs, comfort issues and ice damning.
More importantly, this attic air can contain insulation fibers, mold, dust and other air born
contaminants that potentially can cause major health concerns. Finally, duct leakage is under much
higher pressures than house leaks, therefore one square inch of duct leakage has approximately the
same as 30 square inches of house leakage.
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SUMMARY

Energy usage, comfort and good indoor air quality are all directly related to the building envelope and
the inteqrity of its components. Some of these components include; mechanical systems, thermal
insulation, air barriers, framing and air distribution. Our testing process specifically examines the
home's air and thermal barrier's, infiltration and ventilation rates of homes including the integrity of

the air distribution system.
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AIR BARRIER

Comfort and operating cost issues in homes are directly related to the excessive size “hole” in the
air barrier of your home. These holes can consist of electrical/plumbing penetrations. Air
movement is based upon pressure differences between the inside and outside of

the homes envelope. High pressure (hot) will always go to low pressure (cold),

therefore, the larger the hole in the house, the more expensive heated (high

pressure) air escapes to the outside. As that conditioned air exits the home, the ATTIC 2nd FLOOR
same amount of un-conditioned air must enter which then must be heated ioranditoned) conditiaried) [I
resulting in excessive energy usage as well as comfort issues. Reducing the

overall building leakage by air sealing will reduce the amount of heat loss, thus D
reducing operating costs. Additionally, the smaller the hole in the home reduces

drafts and increases overall comfort within the entire home.

1st FLOOR
(conditioned = heated/cooled) '

BASEMENT
(conditioned)

THERMAL BARRIER

. The thermal barrier of the home is also a critical component which if properly installed, will

¥ slow down the movement of conditioned air to or from the outside of the building envelope.

- The more dense the insulation in the home the slower the movement of either conditioned air
~ out (winter/stack effect) or into the home (summer/infiltration). Any areas above grade must
contain a properly installed thermal barrier including basement ban-joist, buffered
walls/ceilings and attic/knee wall access doors.

AIR DISTRIBUTION

The air distribution and return system (duct work) is a vital component of
the mechanical system and its overall performance and efficiency ratings,
which is typically overlooked by the HVAC trade. On average, most duct
systems contain roughly 30-40 square inches of leakage which severely
degrades the performance of the heating and air conditioning system.
Additionally, return air leakage will pull un-conditioned and dirty air back to
the system causing poor indoor air quality and performance issues. If
return air leakage is dominant in the basement, a negative pressure within
that area can cause back drafting of the domestic hot water tank.

One square inch of duct leakage has roughly the same impact as 30 square inches of house leakage due to the pressure from
the furnace therefore sealing duct work i1s one of best energy/comfort improvements that can be made.

RECOMMENDATIONS / CORRECTION STRATEGIES

pg. 7




Mr. Fimbel is the President of HVAC Designs a high end engineering company that designs large
complex HVAC systems for both residential and commercial clients. Mr. Fimbel was in the process
of installing foam insulation into his attic to seal and extend the conditioned air space to include
the attic. Mr. Fimbel hired Pro Energy Consultants to conduct a before and after Blower Door test
to quantify the level of improvement the foam insulation would have on air intrusion into the
home. The initial test took place on April 8 2010 with the fan set to -25 Pascal’s; under pressure it
drew 1510 CFM and the air exchange came to 3.8 times per hour or 91.2 times per 24 hours. The
Effective Leakage Area came to 65.5 square inches which would be the size of the virtual hole if
we were able to concentrate all air intrusion into a single point.

The second test took place on April 20 2010 after the blown insulation in the attic had been
removed and the foam insulation being applied to the under side of the roof and rafters. Again
the test was conducted at -25 Pascal’s and under pressure the fan drew a decreased flow of 1050
CFM with the air exchange dropping to 2.6 times an hour or 62.4 times in 24 hours with the
Effective Leakage Area reduced to 45.6 square inches. Over all this accounted for a 30.3%
improvement. This improvement will allow for a reduction of the current air conditioning system
from 4 to 3 tons.

The infrared thermal scan of the home indicates both before and after photos to illustrate how
although air is still circulating through previously identified points of intrusion, the temperature is
reduced as the air is now coming from a condition space.

The air barrier of the home has been extended to include the
attic space.

The air distribution system wasn’t critical for the test as Mr.
Fimbel plans to replace all duct work to create a 3 zone
system.
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Heating and air conditioning system’s performance is directly related to the building envelope
including the air and thermal barriers. When these components are compromised, the stated
efficiencies and capacities are significantly reduced. Energy, comfort and building performance
issues are all related to the building envelope and its components. Evaluating and testing these
components allows us to understand the cause for poor building and heating / air conditioning
performance. Completing these tests allow us to offer the appropriate energy, comfort and
building performance recommendations for your specific home without guessing.

7% ENERGY USAGE AND BUILDING
18% Lghtig PERFORMANCE

liances &
Home Electronics

Heating and air conditioning accounts for roughly 55% of the energy
used in your home on yearly basis; therefore, improvements to the
air / thermal barrier of the home is the first step to greater building
and heating and air conditioning performance. Improving volume and
velocity of conditioned air to the main body of the home by properly
sealing the duct work with appropriate materials and technigues will

15%

Water Heater

also be a positive energy improvement as well as decreasing indoor
air quality issues and building durability issues such as mold.

5%
Refrigerator/Freezer
Additional energy saving measures included utilizing high efficient

5 5% lighting, appliances and electronics that are Energy Star rated.
Heating & Cooling

PRO ENERGY / COMFORT ACTION PLAN

As stated above Mr. Fimbel has engineered and is implementing a plan that has
extended the conditioned air space of the house to now include the attic which will
allow him to reduce the size of his current air conditioning system while installing a 3

zone air distribution plan.
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INFRARED PHOTO SUMMARY

\ PHOTO DESCRIPTION \ \

INFRARED PHOTO SAME OBJECT DIGITAL PHOTO

4/8/2010 11:46:25 AM 4/8/201011:46:25 AM

PHOTO SUMMARY
Master Bath Vent

INFRARED PHOTO SAME OBJECT DIGITAL PHOTO

E )

749 4/8/2010 11:52:47 AM 749 4/8/2010 11:52:47 AM

PHOTO SUMMARY
Recessed Light
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INFRARED PHOTO SUMMARY

\ PHOTO DESCRIPTION \ \

INFRARED PHOTO SAME OBJECT DIGITAL PHOTO

4/8/2010 11:52:10 AM 4/8/2010:11:52:10/AM

PHOTO SUMMARY
Doorway, Ceiling, Wall

INFRARED PHOTO DIGITAL PHOTO

4/8/2010:12:12:15'PM

PHOTO SUMMARY

Corner, Ceiling, Wall
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INFRARED PHOTO SUMMARY

\ PHOTO DESCRIPTION \ \

INFRARED PHOTO SAME OBJECT DIGITAL PHOTO

4/8/2010 11:53:33 AM -5, 4/8/2010 11:53:33 AM

PHOTO SUMMARY

DIGITAL PHOTO

41202010 10:55:54 AM

PHOTO SUMMARY
Attic access after attic foam insulation installation.
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INFRARED PHOTO SUMMARY

PHOTO DESCRIPTION ‘
INFRARED PHOTO SAME OBJECT DIGITAL PHOTO

4/8/201011:49:33'AM

PHOTO SUMMARY
Air register before foam insulation

SAME OBJECT DIGITAL PHOTO

INFRARED PHOTO

4/20/2010 10:56:41 AM

PHOTO SUMMARY
Air register after foam insulation
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INFRARED PHOTO SUMMARY

\ PHOTO DESCRIPTION \ \

INFRARED PHOTO SAME OBJECT DIGITAL PHOTO

4/8/201012:16:14 PM

PHOTO SUMMARY
Ceiling to wall to corner before attic insulation.

DIGITAL PHOTO
. ‘:'\!";5?“.“}-' Stk

4/20/2010 11:02:51 AM

PHOTO SUMMARY
Ceiling to wall after attic insulation.
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INFRARED PHOTO SUMMARY

\ PHOTO DESCRIPTION \ \

INFRARED PHOTO SAME OBJECT DIGITAL PHOTO

4/20/2010 11:15:18,AM

PHOTO SUMMARY
Foam installed in attic showing low interior temps.

SAME OBJECT DIGITAL PHOTO

INFRARED PHOTO

L s "
P
Sl
) i A
R ¥ e s ‘C ¢
v all " 4120/2010 11:14:53 AM.

PHOTO SUMMARY

Attic interior temps towards roof peak.

41202010 11:14:53 AM
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INFRARED PHOTO SUMMARY

IEECEESTII Various photos of Attic Foam installation |

DIGITAL PHOTO SAME OBJECT DIGITAL PHOTO

PHOTO SUMMARY |

DIGITAL PHOTO SAME OBJECT DIGITAL PHOTO

PHOTO SUMMARY
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\ PHOTO DESCRIPTION \

DIGITAL PHOTO

PHOTO SUMMARY

Foam sprayed into attic peak
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