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Pennsylvania Housing Research Center

« The Pennsylvania Housing Research Center serves the home building
industry and the residents of Pennsylvania by improving the qualityand
affordability of housing.

* We conduct applied research, foster the development and
commercialization of innovative technologies, and transfer appropriate
technologies to the housing community.

* The PHRC is housed within the Department of Civil & Environmental
Engineering at Penn State. For more information about the PHRC
(publications, webinars, conferences), check out our website, phrc.psu.edu.

Continuing Education

* At end of the program, you can register for a
certificate to receive the following credits for this
session:

- 1.0 PA Dept L&l Contact Hour

- 1.0 PDH

§ - 1.0 AIALU|HSW (PHRCWEB916)
- 1.0 ICC Contact Hour (0.1 CEU) (8970)
LTSGR 1.0 NARI hour/CEU ﬁ
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AIA Info

Credit(s) earned on completion of
this course will be reported to AIA
CES for AIA members. Certificates
of Completion for both AIA
members and non-AIA members
are available upon request.

This course is registered with AIA

Description

CES for continuing professional
education. As such, it does not
include content that may be
deemed or construed to be an
approval or endorsement by the AIA
of any material of construction or
any method or manner of

handling, using, distributing, or
dealing in any material or product.

Questions related to specific materials, methods,

this presentation.

* Beyond visual inspection, Section R402.4.1.2 of the 2015
IECC now requires testing and verification of the building’s
air leakage rate to meet the mandatory 5 air changes per
hour at 50 Pascals (5 ACH50) or less in Pennsylvania. To
meet this requirement builders must have a third party
approved by their local code jurisdiction complete a blower
door test and submit the air leakage results to the code
official. This webinar will provide an overview of the general
logistics of completing a blower door test for typical
residential construction projects to assist builders in
scheduling and planning for this mandatory requirement.
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Learning Objectives

« Understand the general process and setup of a blower door
test to ensure proper building ventilation and indoor air

quality

« Describe how to prepare a construction site before and while
a blower door test is being performed for overall site safety

 Analyze appropriate times in the construction schedule for
scheduling and completing a blower door test

« Identify resources and next steps if a home does not meet
the required 5 ACH50 to ensure building energy efficiency

Poll Time!
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Rate your experience with blower door tests.

Blower WHAT?

Little to no knowledge or experience with blower door tests.

Yeah, I've heard of that.

Know what blower door tests are BUT have not run one on your homes.

We're getting there.

Know what blower door tests are AND have run one or more blower
door test on your homes.

We got this.

Know what blower door tests are AND run them semi-regularly on
your homes.

9/24/2018

Turn the screen over to me,
| could teach this webinar.

Know what blower door tests are AND run them on all your homes.

Webinar Overview

Your
Company

Your Site

* Getting You Prepared
- What The Code Says
- Basics of Air Tightness
- Basics of Blower Door Tests

« Getting Your Site Prepared
- Scheduling
- Site Preparation

« Getting Your Company Prepared

- Test current homes ‘ﬁ
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2015 IECC Section R402.4.1.2

2015 IRC SectionN1102.4.1.2

* Topic: Air leakage testing

* Code Section Summary: 2015
IECC mandates air leakage
testing and the rate to not
exceed 3ACH50 in climate
zones 3-8

* PA Amendment: Changes the
requirement to not exceed
5ACH50 in climate zones 1-8

Section R402.4.1.2 Testing

0Old Code Provision (2009 IECC) New PA Code Provision

ARLEAKAGE | <7 Air Changes Per Hour
REQUREMENT | @ 50 Pascals (ACH50) <5 ACH50

Blower doortest (“Test in accordance with ASTM E
779 or ASTM E 1827") that is:

1) performed at any time after creation of all
penetrations of the bullding thermal envelope

2) conducted by an approved third party

Written reportthat is signed by the party
conducting the testand given to the code officlal
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VERIFICATION | Blower door test OR through visual
REQUIREMENT | huilding envelope inspection.

REPORTING

METHOD Code official visual inspection

Section R402.4.1.2 Testing

Old Code New PA Code Provision
Provision
(2009 IECC)
1 Exterlor be closed, butnot
aled, i ippil otheri i
2. D includi intake i
be closed, but not measures.
TEST (Same if doing a
CONDITIONS | blower door test) 3 Interlordoors, If Installed at the time of the test, shall be open.
. Exteriordoors for y
be closed and sealed.
5. thetime of the test, turnedoff.
6. thetime of the test, 5
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Basics of Airtightness: Why Airseal?

Lower heating bills
Higher comfort / fewer drafts
Better performing mechanical ventilation system

Reduce moisture movement in the envelope / reduce
potential for mold and rot

5. Potentially smaller heating/cooling equipment sizes

. i

P ONPE

Basics of Airtightness: Where and How?

Wind Effect Stack Effect Combustion and
Ventilation

Airtightness Requirement: 5 ACH50

« Measured in Air Changes Per Hour at 50 Pascals
(ACH50 / ACHs0)
+ 50 pascals - equivalent to 20 MPH wind on
the house

Valuefromthe blower
Valueweneed  doorpressuregauge  Constant
(Air Changes Per ibic Feet P 60 minutes

Hour @ 50 Pascals) ~ Minute 0 It er houl

I !
_ CFM50 X 60

ACHgy = =222 < 5

theHouse

(Cubic Feet)
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Air Sealing for 5 ACHS50 Strategies?

« Tuesday, November 13 @ 1pm: PHRC Webinar!

Air Sealing for 5 ACH50
Description

leakage

changed from 7 ACHzoto 5 ACHs,. With this change, builders may have to
modify their air sealing package to comply with the prescriptive air
infiltration requirements. In this webinar we will look at areas of concernfor
air leakage and review several techniquesto potential seal those areas.

Learning Objectives

1. Reviewthe 2015 IRC and IECC requirementson air leakage.
Understand the physical transition of a home with a higher leakage rate
toa home with a lower leakage rate and how that change can affect the.
sustainability of buildingcomponents

3. Leam whyair sealing is important to the occupant comfort and health

»

4&__ I by not allowing air infiltration from potentially contaminated areas
il = 4. Review air sealing techniques that can help achieve this lower
1€ | - prescriptive standard.

Webinar Overview

« Getting You Prepared
00?;; oy V What The Code Says

V Basics of Air Tightness
- Basics of Blower Door Tests

Your Site

« Getting Your Site Prepared
- Scheduling
- Site Preparation

« Getting Your Company Prepared

- Test current homes ‘ﬁ

Blower Door Setup

Diagnostic Tools
Tesing the siightnes o a hore wsing 3 pecia fa
clled  blowsr door can help 1o ensure that u sealng
work is effective. Often, energy efficlency incentive
programs, such as the DOE/ EPA ENERGY STAR Program,
require a blower door test (usually performed in less than
anhoue) 0 confin th tghtness ofthe house

or

Set up on an exterior door

Adjustable frame & cover for
any size single exterior door

Air pressure gauge

Exterior
doorframe
Temporary covering
Adjustable frame.

Test

Blower;

Fan with adjustable rings for
nearly all SF buildings

Fan power cord
(standard outlet)
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Blower Door: Fan Sizes (Single Family)

Blower Door: Fan Sizes (Multifamily)

Blower Door: Fan Sizes (Multifamily)
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Blower Door: Test Setup

Blower Door Setup ENERGY

CFMs, X 60
ACHgp =—=>—
\%
Example #1: Example #2:
2,500 ith 8" ceilings 3, i ceilings
CFMs, X 60 _ CFMsg X 60
ACHso = =—3— ACHso ==————
' min > ft* min
2175 — X 60— 2175 —— X 60—~
_ : ACH.q = I X 5oy
ACHso0 =500 rzx 8 ) 507 T (3500 fr2x 9 1)
ACHs0 = 6.5 ACHgo = 4.1

CFM 2175
Approx. Hole Size ~——= ~—— = 2,175 ft?
1,000 1,000
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Webinar Overview

« Getting You Prepared
c;s;; oy V What The Code Says

V Basics of Air Tightness
V Basics of Blower Door Tests

Your Site

* Getting Your Site Prepared
- Scheduling
- Site Preparation

« Getting Your Company Prepared ;|

- Test current homes

Code Requirements

New PA Code Provision

AIRLEAKAGE <5 ACH50

[H——— Blower door test (“Test in accordance with ASTM E 779 or ASTM E 1827") that is:
1) performed at any time after creation of all penetrations of the building thermal envelope

REQUIREMENT !
2) conducted by an approved third party
1. Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed,
beyondtheil ipping or other i ion control

2. Dampersincluding exhaust, intake, makeup air, and flue hall be

TEST closed, but not sealed beyond i infi ion control .

CONDONS | 3. Interior doors, if installed at the time of the test, shall be open.

4. Exterior doors for continuous ventilation systems and heat recovery ventilators shall be
closed and sealed.

. Heatingand cooling systems, if installed at the time of the test, shall be turned off.

. Supply and return registers, if installed at the time of the test, shall be fully open.

X

Approved Third Party

 Will depend on your code enforcement office
* No specific “blower door certification”

« Certifications that include blower door operation
include:
- Building Performance Institute (BPI)
- RESNET HERS Rater
- Passive House Verifiers




Scheduling!

1) Call your code office for Approved
Third Parties

2) Call an Approved Third Party
- Geton their list
- Get their prices

3) Schedule the Test Date
- After all exterior penetrations are completed
- At a time with no other interior sub work

Scheduling!

NEW HOME CONSTRUCTION TWELIN TENPLATE

—t Contact Code Office /

= == e prmm Party
: = T
S = -— Schedule

F___ TestDate

e - Testipate
: ‘ L3

Talk Overview

* Getting You Prepared
CO?;;W V What The Code Says
V Basics of Air Tightness

e V Basics of Blower Door Tests
Your Site
« Getting Your Site Prepared

V Scheduling

V Site Preparation

* Getting Your Company Prepared :|

- Test current homes

9/24/2018
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1) Do A Blower Door Test After Rough-In /
As Early as You Can
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Blower Door Test Video

https://www.youtube.com/watch?v=icZGO5XU9pM

2) Test Multiple Home Sizes

ACH.. = SFMsoX 60
50 v
Example #1: Example #2:
2

CFMsp X 60 _ CFMs X 60
ACHsq = a0 ACHs, = S ke
ACH.. = 2% ai ACH _2175 8% xeomin

50~ T(2500 ftzx 8 t) 50~ T (3500 frzx 9 ft)

ACHs = 6.5 ACHgp = 4.1

CFM 2175
Approx. Hole Size ~——22 ~ ~ 2.175 ft?
1,000 1,000

Unknowns

* Who will be considered an “approved” third party
« Testing additions for air leakage

9/24/2018
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https://www.youtube.com/watch?v=icZG05XU9pM

Webinar Overview

« Getting You Prepared

Your V What The Code Says
Company

V Basics of Air Tightness
V Basics of Blower Door Tests
Your Site
« Getting Your Site Prepared
V Scheduling
V Site Preparation

« Getting Your Company Prepared

V Test Current Homes ‘@

Questions?

www.phrc.psu.edu
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