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Housekeeping

Attendees are muted upon Questions? Enter them in Webinar is being recorded CEUs will be available
entry the chat box, or simply - slides and recording will upon request (ICC and
unmute yourself and ask be sent to attendees AlA)

For questions about the program or CEUs contact John Gossman, jgossman@mwalliance.org
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Who We Are

The Midwest Energy Efficiency Alliance (MEEA) is a collaborative
network, promoting energy efficiency to optimize energy
generation, reduce consumption, create jobs and decrease
carbon emissions in all Midwest communities.

MEEA is a non-profit membership organization with 170+ members,

including:
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. * Energy Code Requirements for Air

Today’'s Agenda

Sealing

.. » Air Sealing Principles

» Air Sealing Strategies and Prioritfies

.. « Performance Testing
..  Ventilation
. . Q&A
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2018 IECC Mandatory Requirements

.. Air Sealing
.  Building or dwelling unit must have continuous air barrier

. installed

» All holes between floors and through exterior
. walls/cellings have been sealed in accordance with
table R402.4.1.1

« Building or dwelling unit is tested to verify air leakage
. rate of £ 3 Air Changes per Hour (ACH50)
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.. » Collected and analyzed several data points for new homes,

Nebraska Residential Field Study

« Conducted in 2017 and used the 2009 IECC as the baseline.

INncluding:

. * Envelope airleakage  Ceiling & exterior wall insulation
. - Efficacy in lighting - Basement & slab insulation
« Duct leakage ¢ Windows

.. For More Information and Data:

ompliance_Evaluation_final.pdf

. hitps://www.energycodes.gov/sites/default/files/documents/Nebraska_Residential _C
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https://www.energycodes.gov/sites/default/files/documents/Nebraska_Residential_Compliance_Evaluation_final.pdf
https://www.energycodes.gov/sites/default/files/documents/Nebraska_Residential_Compliance_Evaluation_final.pdf

. * Envelope Air l
.. Leakage: Beftter oq=240

than code (7
ACHS50)

.  Not all would
. meet 2018 [ECC

NE Residential Field Study - Resulis

count

I

: -iql

6 ‘ 2
Envelope Tightness (ACHS0)
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Defining the building
Envelope
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Building Thermal Envelope

* A well-designed building envelope promotes energy
conservation through proper placement and

.. appropriate use of materials for effective:
Alr barrier

Insulation
Moisture conftrol
Windows, doors and skylights
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Building Envelope

The building envelope is what separates the
Inside from the outside

t is defined as any building element assembly that
encloses conditioned space or provides a
poundary between conditioned space and exempt
or non-conditioned space

The building envelope includes: below grade
(basement) walls, exterior walls, windows, doors,
floors, cellings, roofs, etc.
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Building Envelope: Control Layers

Exterior finish

Water control layer | U

Air control layer —
Thermal control layer 1
Vapor control layer

Structure >
Service = %)
Interior finish - -r
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(Not so) Advanced Physics in
Building Science:

Heat

Hot -> Cold
Moisture

Wet - Dry
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Moisture Flows Four Ways

#1 — Bulk water
#2 — Caplllary water
#3 — Air-fransported moisture

#4 — Diffusive moisture movement
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Vapor Diffusion vs. Air Leakage

r - VAPOR DIFFUSION r AIR LEAKAGE

V3 QUART OF
WATER OVER A
PERIOD OF ONE
MONTH

30 QUARTS OF WATER
OVER A PERIOD OF
ONE MONTH

VAPOR DIFFUSION VS. AIR LEAKAGE S s

INTERIOR TEMPERATURE =~ 70" F
RELATIVE HUMIDITY = 40%




Air Sealing Principles
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Air Barrier

Red Line Test

Aed ine indicales cominuous ar barmier —__

« Airmovement leads to both energy
loss and moisture tfransmission.

- An integrated air barrier prevents air
movement through the insulation
and must be contfinuous and
contiguous with the insulation.

« Air barrier must be continuous across
walls, ceilings, and floors.

* You should be able to trace the /[. e
air barrier in a building cross : T . T
section and never lift your

Image: jlconline.com e
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Importance of Air Sealing

* YOou can not control the indoor
environment if you let the
outside In

 Continuous air barrier and
thermal barrier are essential

* They will define the HVAC
system requirements

* The only way to know
envelope tightness is a blower
door test

NEBRASKA
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Air Barrier

.. * Primary air barrier:
.  Exterior sheathing
.  House wrap
. « Seam sealing
. * Interior drywall
» Penetrations in the primary air
barrier create air leaks.

.. « 2018 IECC requires blower door test

 Maximum leakage:
3 ACHSO Image: huberwood.com

. - Average Air Leakage Rate in NE:
. 2.8 ACH50
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Priorities for Insulation
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Insulation

* Energy efficiency s
maximized in homes that
address these insulation
Issues strategically:

* Placement i g
) Type Image: fmlink.com‘
e Installation
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Insulation - Placement

v :
.

Limiting airflow is a key factor for Window Uritas AT

Barrier

iInsulation effectiveness. ’

g. * Insulation should be in contact

Continuous Minimal
Expanding Foam at
Window Perimeter

)

with the air barrier and entirely
encapsulated.

Continuous Bead of
Sealant

Continuous Bead of
Adhesive

Continuous Bead of
Sealant

b ¥
1 I|
F, '-.\‘_ kY B
! . % & ™
§ S ‘\ —
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Insulation - Type

|

only required R-value

The energy code does not require specific types of insulation, }

Materials:

Fiberglass
Cellulose

Forms:

Low-density or open-cell

foam

High-density or closed-
cell foam

Foam sheathing

NEBRASKA
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Batts and blankets
Loose-fill and blown-in

Damp spray (cellulose, spider
micro-filament fiberglass)

Blown-in batt system (BIBS)
Dense pack insulation
Foams (sheet-applied)
Foams (spray-applied)
Reflective systems
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« Grade 1: Installed correctly (code
required)

.. * Inspection ratings:

R-value:
* Indicates a material’s resistance
to heat flow
- U-factor:

» Indicates rate of heat loss by the
product or assembly

MEEA NEBRASKA

MIDWEST ENERGY EFFICIENCY ALLIANCE
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Insulation - Installation

« Grade 2: You tried, but not quite there
« Grade 3: You've got to be kidding me!

Good Life. Great Resources.

Why is having properly installed insulafion importani?

Gaps, voids and compressions in insulation allow hot or coid air into the wal cavities, ¢
result in decreased insulating vaiue, increased heating and cooling expenses, and enc
condensation which leads to moid growth over time.

gs and floors. These drafts
age the formation of

How can you fell if the insulation is up fo code?

When insulation installation is assessed, assemblies are often clossified os Gfuce Grade Il or Grac
two criteria: r ulation and comgpre 0
as it is generally installed ccfcvmrg fo maufocturers in

ducvmmed by uvoluu iry

The first criteria when determining an insulation instaliation’s grade is measwing any missing insulation.

— i — e T

| ' | P

| . ol 4 4
Grade I* Grade II* Grade IlI*
0% to 0.5% of the area [or up to 0.5% to 2% of the area [or 7 sq More than 2% of the area [or more
7 5q. in./stud bay) of missing in. to 27 sq. in./stud bay) of than 27 sq. d bay) of missing
insulation is observed. missing insulation is observed. insulation is observed.

The second criteria when determining insulation grade & measuring the level of compression.™

Grade [I*: Up 1o 2% of the area can be compressed. and that compression must be no less than 70% of intended depth
Grade II*: Up to 10% of the area can be compressed, and that compression must be no less than 70% of intended depth.

Grade llI*: A total compression area of more than 10% (or more than 133 sq. in/stud bay).

NEBRASKA

NEBRASKA
CODE OFFICIALS

ASSOCIATION

INTERNATIONAL
CODE COUNCIL




Batt Insulation Grading

¢

Code Compliant

Not Acceptable

y

Grade |: Aimost no gaps

MEEA

MIDWEST ENERGY EFFICIENCY ALLIANCE
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Grade II: Up to 2%

Grade lll: 2% - 5%

RESNET protocol for the effect of missing insulation on installation grade

Diagrams from the HERS Standards

NEBRASKA

Good Life. Great Resources.
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Alternative Systems

Double top plate

e Header E Header
« Alfernative framing techniques can make o = |
holistic improvements to a building envelope el o g IS i E i
assembly. For example: < - &
* Increase stud spacing to 24 inches on = s g 2 2
center and raise headers above the fop BLY i £ 5
H . . ripple stu
plate or hung on single jacks with header °°
hangers:
e U-factor: 0.058 to 0.055 Advanced Framing Techniques
) ) ) Single top plate
 R-value: 17.24to0 18.18 |
- Double stud wall assemblies and truss wall . £ E
Osse m b |Ies 24-inch on center % % 58 2 E
« SIPs, ICFs and precast concrete CEI. £ E
TCripple stud - -
MEEA NEBRASKA
MIDWEST ENERGY EFFICIENCY ALLIANCE Good Life. Great Resources. |
Ceor o evvimonmens anslmRQ@E: Pacific Northwest National AL
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Priorities for Air Sealing
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Priority Locations for Air Sealing

¢

Top Plate to Attic Drywall

MEEA

MIDWEST ENERGY EFFICIENCY ALLIANCE

gmeadginng

Ceiling Insulation

Air seal (caulking,
adhesive or gasket) Caulked

Source: https://insulationinstitute.org /wp-content/uploads/2018/05/N090-5-Air-Sealing-Locations-for-New-Homes.pdf

NEBRASKA
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Priority Locations for Air Sealing

Continuous
Bead of Sealant

Joint Between
Boot and

Ceiling Gypsum Board Subfloor Sealed

Duct Boot to Finished
Surface |

Source: https://insulationinstitute.org fwp-content/uploads/2018/05/N090-5-Air-Sealing-Locations-for-New-Homes . pdf CODE OFFICIALS
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Priority Locations for Air Sealing

Apply Continuous
Bead of Subfioor
Adhesive

Apply Sealant
or Adhesive

Apply Sealant
or Adhesive

Air Seals (caulking,
adhesive, or gasket)

Band Joist (Top & Bottom) Garage House to Common

Wall

Source: https://insulationinstitute.org fwp-content/uploads/2018/05/N090-5-Air-Sealing-Locations-for-New-Homes . pdf
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Air Barrier - Strategies

» Drywall glued to the studs and
plates

* Lapped and taped joints

.. » Close alignment with insulation
.. » Sealed air permeable insulation

. » Taped or caulked sheathing seams

« Caulked or foam-sealed outlets,
penetrations, sill plates, windows

.. and doors

N EBRASIA

Good Life. Great Resources.
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Top Plate

Sill Plate

COMMON AIR LEAKS

othe!

Dropped Soffit
©
3 | i
' i N
r o =
[
' o
B
- - e S S L( Dryer Vent
i S e=sr=s50] ' Outdoor Faucet
1Ol
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Air Barrier - Strategies (cont.)

« Sealed joist bays

« Sealed HVAC supply and return
. outlets

.. « Sealed soffits and chases

» Sealing around the backside of
tubs, knee walls and garages
.. « Sealed off garages | T
. » Sealed recessed lighting cans s =

NEBRASKA

Good Life. Great Resources.
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« Sealed joist bays

» Sealed HVAC supply and
return outlefts

« Sealed soffits and chases
» Sealing around the

. backside of tubs, knee walls
. and garages
. « Sealed off garages
.  Sealed recessed lighting
“

Good Life. Great Res

EEEEEEEEEEEEEEEEEEEEEEEE
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Top Plate

Sill Plate

Courtesy of U.S. Environmental Protection Agency

Review - Air Barrier Strategies
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2018 IECC Mandatory Requirement

Mechanical Ventilation

* Installed according to requirements in the International
Mechanical Code

« Required for all homes < 5 ACHS0 per Section M303.4

« Air Leakage rate of 3 ACHS50is a 2018 IECC mandatory
requirement

NEBRASKA

Good Life. Great Resources.
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Ventilation

ANSI/ASHRAE Standard 62.2-2016
(Supersedes ANSUASHRAE Standard 62.2-2013)

* Mechanical ventilation systems circulate fresh air .
using ducts and fans, rather than rlelym% on airflow Vent};'atlon a;ld
through holes or cracks in a home's walls, roof, or SICEepsabie
floors Indoor Air Quality in

' Ty Residential Buildings
* You don’'t know where uncontrolled ventilation =

draws air from

« Exhaust fans often do not provide rated / code
ventilation post installation — air flow should be

tested _
+ ASHRAE 62.2 <
« Establishes ventilation and indoor air quality Image:ashrae.org
(IAQ) rates in residential buildings(Low rise)
« Provides criteria for exhaust fans & spot Ventilation Rate in CEM
. XAQH.TllgT'OgT dard! (0.01 x total square foot
. n.'nnr.wum anadr ) . area of house) + [7.5 x
¢ “BU”d |T T|ghT Clﬂd VeﬂTI|C1Te R|ghﬂ” (number of bedrooms +1)]
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Ventilation and Air Sealing

Both natural and mechanical ventilation
provide fresh air that can dilute and remove
Indoor pollutant levels

Per the IMC/IRC, mechanical ventilation is
required when homes are <56 ACH 50

« Need to do a blower door test to
determine leakage rate

 Liability concerns when not performed

A blower door test measures a building'’s
existing air leakage

Can not design a code compliant system
without knowing air leakage

NEBRASKA

Good Life. Great Resources.
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Courtesy of AC Tool Supply, Inc.
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Ventilation and Air Sealing

* Blower door test result can be in CFM.

« Converting o ACH determines building’s need for mechanical ventilation
(<5 ACH5(%

Blower Door Math
To calculate air changes per hour at 50 Pascals

House Volume

House volume is cubic feel enclosed by the

thermal envelope including exterior walls

NEBRASKA
CODE OFFICIALS
Image: deg.mt.gov ASSOCIATION
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Ventilation — Pressure Differential

EEEEEEEEEEEEEEEEEEEEEEEEE

NEBRASKA

Good Life. Great Resources.

Expansion of Conditioned Space

HVAC systems, temperature, wind,
and stack effect all cause pressure
differentials between inside and
outside

HVAC systems pressurize the home
and conditioned space
boundaries movm? towards
exterior surfaces of building

Garage isolated from house by air
barrier/pressure boundary

Garag?,e ventilated and
condifioned independently of rest
of conditioned spaces

GY CODE COUNCIL




Ventilation

* Tips and cautions:

* Natural ventilation may be inadequate or
excessive if the indoor environment’s driving
forces are inadequate.

« Ventilating air from an unknown source can have
a higher level of pollutant than the indoor air
(e.g., moisture, pollen, smoke)

» Balanced whole house ventilation solves this
problem

« The priority is fo control ventilation:
« Spot ventilation systems (supply-only and
exhaust-only)

« Balanced ventilation systems (heat recovery and
energy recovery ventilators)

Image: healmyheart.ca
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Considering HVAC Design and Loads

Today’s homes risk health problems from inadequate
ventilation

New construction materials and fechniques result in fighter
homes
« Sometimes <1 ACHS50

In some jurisdictions blower door tests are not required so
builders are unaware of the need for ventilation

Average from NE Residential Baseline Study is a new home air
leakage of 2.8 ACHS50

More chemicals and products are used in and around a
house

) COHCGHTI’GTIOH |eVe|S Cdn be 2 TO ]OO TlmeS hlgher 'I'hon Image: condifionedairsolutions.com
outside.
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\_

Balanced Ventilation

* Blows air info and out of the
house

207« ERV/HRV makes this cost
effective by reclaiming energy

= ,Eg"’ from exhaust and supply airflows
(60%-80%!)

« Balances exhaust and supply
flows

—
T2« Maintains the Minimum
Ventilation Guidelines
automatically with proper set-up

I\LBI \SK \

.\b,\ocl \HO\
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Balanced Ventilation - HRV

A heat recovery ventilator (HRV)
uses a heat exchanger to
condition incoming fresh air:

* |t consists of a cube-shaped |
transfer unit made from special
conductive materials.

o Airflows ]pc:ss through different
sides of the cube (but are not
mixed).

« Condifioned exhaust air raises or
lowers the incoming fresh air PEHAR
Te m p e rO -I- U re . Image: popularmechanics.com

« Air passes ’rh.roug?h an HVAC air
handler or directly to rooms.
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Balanced Ventilation - ERV

An energy recovery ventilator (ERV)
exchanges heat and moisture between
the two air sfreams:

* |t transfers moisture by a desiccant
wheel.

* |t allows the exchange of moisture to
conftrol humidity.

* |t preconditions the incoming flow with
return air ducts before it exits.

* |t passes air through an HVAC air
handler or directly to rooms.

NEBRASKA

Good Life. Great Resources.
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Image: totalcomfortma.com
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Spot Ventilation (Supply-only and

Exhaust-only)

» Supply spot ventilation:
 Whole house
« Makeup air or combustion air for
appliances
» Exhaust spoft ventilation:
« Bathroom exhaust fan
« Range hood vent
« Ducted garage fan
« Central vacuum

° FOnS Or por'l'(]ls Wi‘l’h hU midiTy- Images: greenbuildingadvisor.com
sensitive nylon strips
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. Air Filters

» Use filters to remove pollutants from the indoor air
. » They are characterized by the size of particle they remove
. » Type and size of filter should properly fit equipment
. « The higher the MERV rating, the finer the particulate filtered
. « Determining the best filter relies on understanding which
substance(s) needs to be removed

.. » System must be designed fo accommodate the stafic pressure
. created by filter

MEEA NEBRASKA
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Types of Furnace Filters

Il"“"||||| """illll'l"""i
I

il
Ill i
||| i

il
I'l“lh tl“ll !!l"l!

FLAT-PANEL PLEATED HEPA WASHABLE/
F' B ERG LASS M E D'A (High Efficiency Parbiculate Air) R E U SAB LE
* 1 to 4 typical * 5t0 13 typical * 17 to 20 typical * 1 to 4 typical

* [nexpensive
* Reinforced

* Protects HVAC
components more
than it cleans air

* 14 t0 16 high efficiency

¢ Pleats increase
filter efficiency

* Resists airflow
less than HEPA

¢ Cheaper than HEPA,
but less efficient with
very fine particles

» Catches up to0 99.97%
of all particles

* Recognized by
EPA and OSHA

* Too big for most
residential systems

* Retrofitting for
HEPA is costly

e Last longer than
disposable filters
 Durably designed

* Require cleaning
and maintenance
* May harbor germs

if not fully dry

Image: angieslist.com



Air Filters: MERV

"MERVG J§ MERVS RV 11 ABER - An air filter's minimum efficiency
MPR 300 MPR 600 MPR 1000 MPR 1500 : :
S LA reporting value (MERY) rating
FPRN/A PR PPRT PPR10 measures how effectively the filter
stops dust and other contaminants
from passing through the filter and
&IEE;IJTI\J & MOLD SPORES (?:lif()lI(lr/:\wll(l)(” VIRUS CARRIERS ln.l. o) .I-he Clil’ STreOm

« Higher MERV value provides greater

%w filfration but also increases pressure
—~  drop across filter
% « MERYV ratings should be determined
= during HVAC design
NEBRASKA

Good Life. Great Resources.
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Air

Filters: HEPA

« A HEPA filter works by forcing air through
a fine mesh that traps harmful particles
such as pollen, pet dander, dust mites,
and tobacco smoke

« Not MERV rated but generally
considered MERV 17-20

« HEPA filters:

MID!

Are 95 percent efficient
Are 99.97 percent effective:

« Filter particles down to < one micron
Alter the particles’ airflow stream lines
Vary in pressure drop characteristics

Are effective against bacteria and
some viruses

EEEEEEEEEEEEEEEEEEEEEEEEEEEE GOOd Llfe Great ReSOUrCeS

Q‘M EEA NEBRASKA

DEPT. OF ENVIRONMENT AND ENERGY

Continuous
sheet of filter

Aluminium
separator

Image: Wikipedia.com
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Consiruction and Filtration

. « Construction activities generate a lot
of dust
 Solutions:
* Protect HVAC ducts during construction
* Provide covers at the supplies and returns

« Vacuum the ducts prior to occupancy
. « Seal the door between the garage and

infiltration of auto exhaust and other

the home tightly
. « Should be done regardless to prevent

pollutants

Image: toulmincabinetry.com
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Performance Testing
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Residential DET
Energy Code Requirements

The 2018 [IECC-R
IRC Chapter 11
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« Can be performed at final .
. iINspection or earlier in construction

Blower Door Testing

process

» Depressurizes the home to identfify
areas of leakage

« Leakage calculated in ACHS0

* Indicates how many times the volume
of air that is inside the building
changes with the outside air under

. test conditions
. « 3 ACHS0 or lower required by model

code

MEEA NEBRASKA

MIDWEST ENERGY EFFICIENCY ALLIANCE Good Life. Great Resources.
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Diagnostic Tools

Testing the airtightness of a home using a special fan
called a blower door can help to ensure that air sealing
work is effective. Often, energy efficiency incentive
programs, such as the DOES EPA EMERGY STAR Program,
require a blower door test {usually performed in |ess than
an hour) to confirm the tightness of the house.
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Benefits of Blower Door Teshng

 Documents and quantifies home's air
leakage

 Third party verification (some areaqs;
performed by Inspectors)

« Not required in Lincoln’s Energy Code (but
still reclly good ideal)

- Provides data needed for understanding
ventilation needs, final equipment adjustment
and energy use/cost forecast

« Great liability protection for all involved
* Improved Home Performance
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AIR LEAKAGE REPORT

Date: May 02, 2012 Rating No. 8016891 - 097
. Building Name: 802EastMcCartyStreet Rating Org ASERusa
Owner's Name: River City Habitat for Humanit Phone No .. 314-894-2300
Property: 802 East McCarty Street Rater's Name Gary Fries
Address: Jefferson City, MO 65101 Rater's No.: 8016891
Builder's Name: River City Habitat for Humanit
Weather Site Columbia, MO Rating Type: Confirmed
File Name 8016891 -097 -eSTAR 2.0, TC,NR - 802 EastM Rating Date 12/01/11
Blower door test
Whole House Infiltration Heating Cooling
NaturalACH: 023 0.16
. ACH @ 50 Pascals 3.78 3.78
Date: May 02, 2012 Rating No.: 81158891-901 Cigl @25 Pascals 427 427
CFM @ 50 Pascals 670 670
" N . . Eff. Leakage Area: [sq.in] 36.8 36.8
Building Name: 123 Main Street Rating Org.: Raters USA Spocific Loakage Aroa: 000018 | 0.00018
ELA/100 sf shell: [sq.in] 0.96 0.96
Owners Name:  Jane Smith Phone: 555-555-5555 DuctLeakage [Leakage fo Oufside Urifs | Ductwork
CFM @ 25 Pascals: 25
. , . CFM25 / CFMfan 0.0214
Property 123 Main Street Rater’'s John Willioms CAZSICTA otet
per
Address: Omaha, NE 68007 Name: CFM por id 152/ GEA WA
CFM @ 50 Pascals 39
. f . ’ Eff. Leakage Area: [sq.in] 2.15
Builder’s Name: ABC Construction Rater’s No: 1234567 Thormal Effcioncy WA
Total Duct Leakage Units CFM25/CFA
. . . Total Duct Leakage 0.0181
Weather Site: Omaha, NE Rating Type: Confirmed
Ventilation Mechanical: Air Cycler
File Name: 101682391-097 Rating Date:  12/01/20 oo Recoven E1 () o5
Rate (cfm): 50
eSTAR Hours/Day: 24.0
Fan Watts: 150.0
Cooling Ventilation: Natural Ventilation

ASHRAE 62.2 - 2010 Ventilation Requirements

For this home to comply with ASHRAE Standard 62.2 - 2010 Ventilation and Acceptable Indoor Air Quality in
Low-Rise Residential Buildings, @ minimum of 44 cfm of mechanical ventilation must be provided continuously,
24 hours per day. Alternatively, an intermittently operating mechanical ventilation system may be used if the
ventilation rate is adjusted accordingly. For example, a 88 cfm mechanical ventilation system would need to
operate 12 hours per day, as long as the system operates to provide required average ventilation once each
hour

REM/Rate - Residential Energy Analysis and Rating Software v12.98

This information does not constitute any warranty of energy cost or savings.
© 1985-2012 Architectural Energy Corporation, Boulder, Golerado
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AIR LEAKAGE REPORT

Date: May 02, 2012 Rating No. 8016891 - 097
. Building Name: 802EastMcCartyStreet Rating Org ASERusa
Owner's Name: River City Habitat for Humanit Phone No .. 314-894-2300
Property: 802 East McCarty Street Rater's Name Gary Fries
Address: Jefferson City, MO 65101 Rater's No.: 8016891
Builder's Name: River City Habitat for Humanit
Weather Site Columbia, MO Rating Type: Confirmed
File Name 8016891 -097 -eSTAR 2.0, TC,NR - 802 EastM Rating Date 12/01/11
Blower door test
[ ) () Whole House Infiltration Heating Cooling
Whole House Infiltration
ACH @ 50 Pascals 3.78 3.78
CFM @ 25 Pascals 427 427
CFM @ 50 Pascals 670 670
Eff. Leakage Area: [sq.in] 36.8 36.8
Specific Leakage Area: 0.00018 0.00018
Blower Door Test ELA 10051 shell [sq] o5 o

Heating Cooling By ——

CFM25 / CFMfan 0.0214

CFM25/CFA: 0.0181

Natural ACH: 0.23 0.16 GPM por 10 152 NA
CFM per Std 152 / CFA: NIA

CFM @ 50 Pascals 39

ACH @ 50 Pascals: 3.78 3.78 Ef Loaksgo Aros sa 1 215
Thermal Efficiency N/A

Total Duct Leakage Units CFM25/CFA

CFM @ 25 Pascals: 427 497 Total Duct Leakage 0.0181

CFM @ 50 Pascals: 670 670
Total Recovery Eff. (%): 0.0

. Rate (cfm): 50

Eff. Leakage Area (sq. in) 36.8 36.8 HoursDay: 20
Fan Watts: 150.0

Cooling Ventilation: Natural Ventilation

.
SpeCIfIC I—eO kOge Areo . O-OOO ] 8 O-OOO ] 8 ASHRAE 62.2 - 2010 Ventilation Requirements
. For this home to comply with ASHRAE Standard 62.2 - 2010 Ventilation and Acceptable Indoor Air Quality in
ELA/ ] OO Sf Sh el | (Sq | n) O 96 O 96 Low-Rise Residential Buildings, @ minimum of 44 cfm of mechanical ventilation must be provided continuously,
* * * 24 hours per day. Alternatively, an intermittently operating mechanical ventilation system may be used if the
ventilation rate is adjusted accordingly. For example, a 88 cfm mechanical ventilation system would need to
operate 12 hours per day, as long as the system operates to provide required average ventilation once each

hour
REM/Rate - Residential Energy Analysis and Rating Software v12.98
This information does not constitute any warranty of energy cost or savings.
© 1985-2012 Architectural Energy Corporation, Boulder, Golerado
MEEA NEBRASKA
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Air Leakage Report

Duct Leakage

AIR LEAKAGE REPORT

Leakage to Outside Units

Ductwork

CFM @ 25 Pascals:

25

CFM25/CFM fan:

0.0214

CFM25/CFA:

0.0181

CFM per Std 152:

N/A

CFM per Std 152/CFA:

N/A

CFM @ 50 Pascals:

39

Eff. Leakage Area (sg. in.)

2.15

Thermal Efficiency:

N/A

Total Duct Leakage Units:

CFM25/CFA

Total Duct Leakage:

0.0181

MEEA

MIDWEST ENERGY EFFICIENCY ALLIANCE
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Date: May 02, 2012 Rating No. 8016891 - 097
Building Name: 802EastMcCartyStreet Rating Org ASERusa
Owner's Name: River City Habitat for Humanit Phone No .. 314-894-2300
Property: 802 East McCarty Street Rater's Name Gary Fries
Address: Jefferson City, MO 65101 Rater's No.: 8016891
Builder's Name: River City Habitat for Humanit
Weather Site Columbia, MO Rating Type: Confirmed
File Name 8016891 -097 -eSTAR 2.0, TC,NR - 802 EastM Rating Date 12/01/11
Blower door test
Whole House Infiltration Heating Cooling
NaturalACH: 023 0.16
ACH @ 50 Pascals 3.78 3.78
CFM @ 25 Pascals 427 427
CFM @ 50 Pascals 670 670
Eff. Leakage Area: [sq.in] 36.8 36.8
Specific Leakage Area: 0.00018 0.00018
ELA/100 sf shell: [sq.in] 0.96 0.96
Duct Leakage Leakage to Qutside Units Ductwork
CFM @ 25 Pascals: 25
CFM25 / CFMfan 0.0214
CFM25/CFA: 0.0181
CFM per Std 152 NIA
CFM per Std 152 / CFA: NIA
CFM @ 50 Pascals 39
Eff. Leakage Area: [sq.in] 2.15
Thermal Efficiency N/A
Total Duct Leakage Units CFM25/CFA
Total Duct Leakage 0.0181
Ventilation Mechanical: Air Cycler
Sensible Recovery Eff. (%) 0.0
Total Recovery Eff. (%): 0.0
Rate (cfm): 50
Hours/Day: 24.0
Fan Watts: 150.0
Cooling Ventilation: Natural Ventilation

ASHRAE 62.2 - 2010 Ventilation Requirements

For this home to comply with ASHRAE Standard 62.2 - 2010 Ventilation and Acceptable Indoor Air Quality in
Low-Rise Residential Buildings, @ minimum of 44 cfm of mechanical ventilation must be provided continuously,
24 hours per day. Alternatively, an intermittently operating mechanical ventilation system may be used if the
ventilation rate is adjusted accordingly. For example, a 88 cfm mechanical ventilation system would need to
operate 12 hours per day, as long as the system operates to provide required average ventilation once each
hour

REM/Rate - Residential Energy Analysis and Rating Software v12.98

This information does not constitute any warranty of energy cost or savings.
© 1985-2012 Architectural Energy Corporation, Boulder, Golerado
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AIR LEAKAGE REPORT

Date: May 02, 2012 Rating No. 8016891 - 097
. Building Name: 802EastMcCartyStreet Rating Org ASERusa
Owner's Name: River City Habitat for Humanit Phone No .. 314-894-2300
Property: 802 East McCarty Street Rater's Name Gary Fries
Address: Jefferson City, MO 65101 Rater's No.: 8016891
Builder's Name: River City Habitat for Humanit
Weather Site Columbia, MO Rating Type: Confirmed
File Name 8016891 -097 -eSTAR 2.0, TC,NR - 802 EastM Rating Date 12/01/11
Blower door test
] (] Whole House Infiltration Heating Cooling
Ventilation
ACH @ 50 Pascals 3.78 3.78
CFM @ 25 Pascals 427 427
CFM @ 50 Pascals 670 670
Eff. Leakage Area: [sq.in] 36.8 36.8
. . Specific Leakage Area: 0.00018 0.00018
Mechonlcol Alr Cycler ELA/100 sf shell- [sq.in] 0.96 0.96
Duct Leakage Leakage to Qutside Units Ductwork
Sensible Recovery Eff (%): 0.0 S g 25 s z
* M CFM25 / CFMfan 0.0214
CFM25/CFA: 0.0181
. CFM per Std 152 NIA
Total Recovery Eff (%): 0.0 A
CFM @ 50 Pascals 39
Eff. Leakage Area: [sq.in] 2.15
ROTe (Cfm) : 50 Thermal Efficiency N/A
Total Duct Leakage Units CFM25/CFA
Total Duct Leakage 0.0181
Hours/Day: 24
Ventilation Mechanical: Air Cycler
Sensible Recovery Eff. (%) 0.0
Fon WO‘I“I’S ] 500 Total Recovery Eff. (%): 0.0
Rate (cfm): 50
Hours/Day: 24.0

COO"ng VenTHOTiOn: NOTUI’Gl VenTilOTiOn CoFoaIil:l:V\?:z:t\Iatwon: Nalura\Ventil;?wom(lJ

ASHRAE 62.2 - 2010 Ventilation Requirements

For this home to comply with ASHRAE Standard 62.2 - 2010 Ventilation and Acceptable Indoor Air Quality in
Low-Rise Residential Buildings, @ minimum of 44 cfm of mechanical ventilation must be provided continuously,
24 hours per day. Alternatively, an intermittently operating mechanical ventilation system may be used if the
ventilation rate is adjusted accordingly. For example, a 88 cfm mechanical ventilation system would need to
operate 12 hours per day, as long as the system operates to provide required average ventilation once each
hour

REM/Rate - Residential Energy Analysis and Rating Software v12.98

This information does not constitute any warranty of energy cost or savings.
© 1985-2012 Architectural Energy Corporation, Boulder, Golerado
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Key Takeaways

* Ventilation

 Whole house ventilation is required by model code
« Average house is now built tight enough to need it
« Balanced ventilation is best practice

* Proper air sealing and testing is key to improving
Indoor air quality, comfort and health of the
home

« Mechanical ventilation must be installed and takes on
new importance
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Ghost Vapors:

MEEA

MIDWEST ENERGY EFFICIENCY ALLIANCE

NEBRASKA

Good Life. Great Resources.

DEPT. OF ENVIRONMENT AND ENERGY

NEBRASKA
CODE OFFICIALS
ASSOCIATION

~-
INTERNATIONAL
CODE COUNCIL

59



MEEA

MIDWEST ENERGY EFFICIENCY ALLIANCE

NEBRASKA

Good Life. Great Resources.

DEPT. OF ENVIRONMENT AND ENERGY

NEBRASKA
CODE OFFICIALS

ASSOCIATION

INTERNATIONAL
CODE COUNCIL

60



MEEA

MIDWEST ENERGY EFFICIENCY ALLIANCE

Questions?
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November Events

Nebraska Energy Code: How Building Energy Codes Ensure
Resilient Buildings

November 21, 11am - Tpm

Nebraska Energy Codes Collaborative - Virtual
November 19, Tom - 3pm
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Thank you!

Matt Belcher
matt@verda-solutions.com

John Gossman
jgossman@mwalliance.org

NEBRASKA
Good Life. Great Resources
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