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_ Agenda
ReSIdentia] Energy o Title 1§ Department of Public Safety '

836 {new} Bureau of Building Codes and Standards
Coursetime 6 hours
Overview of the Residenlial Energy Code
Certification Process
Timeline
Enforcement
Resources for Informalion
U.8. DOE Residential Requirements of the 2609 1ECC
Navigating the Coda
Revisions to the IECC
The *New School” of Building Science

Conservation Code of Maine

000 COCOCOO0O0oD0

Michael Lessard

OCh yeah... Those pesky cell phones!

Residential Energy Code

The New Standard

Title 16 Department of Public Safety Establishes Residential Energy code component of the
636 (new) Bureau of Buiiding Codes and Standards - Maine Uniform Building and Energy Code (MUBEC)
Malne Uniform Buikding and Energy Code The pravisions of this chapler are based on a nationally recognized model

buiiding coda published by the Interaational Code Council, Ine., and is made
. . rtof th B i fi X

Chapter6  Energy Conservation Code of Maine partofiha MUBRG through incorparation by teferenta

This chapter alsa contalns requirements for the enforcement of the Energy
Conservation code by focal building efficials in municipalities with a population
of mora than 4,000 residents.
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Purpose and Scope

o All buitding construction in Maine, with some exceptions, is
governed by the MUBEC, which is adopted by the Technalcal
Building Codes and Standards Board pursuantto 10 M.R.S.
Chapter 1103,

Board s to establish a
the State of Mzine.

The primary objective of ih¢
uniform building ¢

10/19/2011

Purpose and Scope

o Chapter 8 sets forth the regulation of the design and
construction of buildings for the effective use of energy and is
appicable to both residential and commerciat buiidings.

Authority

o The authority for this Chapter Is 10 MRS, 9722, which
provides that the Maine Technica! Building Codes and
Standards Board shall promuigate rules which adopt, amend,
and maintain the Maine Uniform Building and Energy Cede.

Adopted Codes and Standards

The Residential Energy Conservation Code of Mains
has adopted the following:

o International Energy Conservation Code — 2009
and
o International Energy Conservation Code — 2006
(reference residential basement wall insulation only)

To downkead niles that detail the amendments 4o tha code, go to
vaww maine govidps/bbes

Incorporation by Reference

Thefollowing Chapters of the 2009 Interalional Energy

Conservation Code, published by the International Code Council,
In¢., are hereby adopted and incorporated by reference and are
an enrorceablepart of the MUBEC:

Chapter 1 Administration

Chapler2  Definitions

Chapler3 General Requirements
Chapter4 Residential Energy Efficiency
{Als0 |[ECG 2008 for basementwall insulation)
Chapler 5 Commerdlal Energy Efficiency
Chapler Referenced Standards :

Excluded from Adoption

At this time, none of the content contained in the 2609
International Energy Conservation Code has been excluded form
adopticn, g
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Certification Standards

10/19/2011

Certification Standards

For Buliding Officfa’s and Third Party tnspectars

The training and certification committee of the Technica!
Building Codes and Standards Board shall determine the
standasds for cerlifying building officials and third-party
inspaectors.

Standards shall enumerate tha knowledge and trajaing required 1o
ensure ihat bullding officials and third-party inspeclors have the
basic undearstanding needad to apply the MUBEG aad the ongoing
educationneeded {o stay current with code changes and
amendments.

Certification Standards

There are six new standards in which buiiding officlals
may be certified.

¢ International Residential Code (IRC)
o International Building Code {(1BC)

o Residential Energy Code (IECC)

o Commercial Energy Code {IECC)
o Resldential Ventilation Code

o Commerclal Ventilation Code

l o Radon - Reglstration now required

| Advisory Rulings and Technical
Support

The Interpretation and enforcement of this Code are
the responsibility of the local municipality.

However, the Bureau is available 1o provide advisory
rulings and teghalcal support for the administration
of this Code, amendments, confilict resolutions, and
interpretations. This supportincludes butis not
limited to:

“Advisory Rulings and Technical
Support

Written Request

Upon writlen request of any interested person or entity,
the Bureau may provide a nonbinding adviscry
Interpretation with respectio the appicability of any
statute, rule or code administered by the Bureau, on that
person or entity, or the property of that person or entity,
or aclual state of facts.

Thewritten request shall be rmade on the official Bureau form
and shall inctude the following information;

Written Request Shal! Include:

o Specificidentification of the subiect code or codes with a
description of the questioned application or percelved
conflict,

o Retevant construction documents to fully illustrate lhe issue
upon which an advisory interprelation is sought.

o The Bureau may request additional documentation or
infermation required to issue an advisory interpretationor to
provide technical support. All requested Information shall be
provided within 30 days of request, or the request for
advisory interpretation or supgort may ba deemed
abandened.
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Advisory Rulings and Technical
Support

The technical support shall also include:

Wiritten, non binding advisory interoretation

MUBEC does not apply to

o Log homes or manufactured homes defined in
Chapter981, -~ ... . -

o Postand beam or inber frame construstion.
o Warehouses o¢ sllos used 16 Store crops.

o Seasonally restricted Cottag

10/19/2011

Other Considerations

o Procedure for code amendment

o Procedures for identifying and resolving confticts
between this Code and the Fire Safety Codes and
standards, - X

o Experimenta_l.ﬁ idings.

o Native lur'ﬁ_b_er

Timeline

Timeline

The MUBEG must be enforced in a
municipality with a population of
4,000 residents or more that had
previously adepted any building
code on or before August 1, 2008,

Timeline

: Ne later than July 1, 2012, this Code mustbe
ienforced in a municipality with a population of 4,000
{ residents or more that had not adopted any building
| code on or before August 1, 2008,
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Timeline

The provisions of the MUBEC do notapplyto™ =
municipaiites with a population of less than 4,000
residents, except to the extent that the municipality has
adopted that code. '

10/19/2011

MUBEC Components

Maine Uniform Building Code — That portion of the
MUBEC that does not contain energy code requirements
as determined by the board pursuant to section 9722,
subsection 6, paragraph L.

Maine Uniform Energy Code — That portion of the
MUBEQC that contalns only energy code requirements as
determined by the board pursuant to section 9722,
subsestion 8, paragraph L.

Municipalities Under 4,000

Effective September 2011, all towns under 4,000 in poputation
have the following opticns:

1. Choseto adopt and enforce the MUBEG,
2, Choose to adopt and eaforce MUBC oniy.
3. Choose to adoptand enforce MUEC only.

4. Choose to have no code,

Timeline

Effective December 1, 2010, except as provided in 10
MR.S.  9724{4) and 9725, any ordinance regarding any
building code of any political subdivision of the State that
is inconsistent with the MUBEC is vold, with the following
exception:

This provision does not apply to any adopted fire & life
safety code, fire safety ordinance or any land use
ordinance, including Land Use Regulatory Commission
rufes.

Enforcement

Enforcement
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Enforcement Enforcement

Building Officials

Inspections by Virtue of inter-local

Inspections performed by building officlals
Agreements

cerified pursuant o 30-A MRS, 4451,

Inspections parformed by virtua of Inter-local agreements
with other municipalities, that share the use of buiiding
officlals, certified in buiiding standards pursuant to 30-A
MRS, 4461,

Enforcement , Enforcement

Contractual Agreements
Third Parly Inspection by Report
Inspections performed by virlue of contractual rty Inspec ¥ Repo
agreements with one or more municipalities, or Inspections performed and verified by reports from
county or regional authorities, that share the use of a TP, certified pursuant to 10 MR.S. 9723
building officials certified in building standards
pursuantto 10 MRS, 8723,

Enforcement Suggested Inspections
104.1 General
Construction or work for which a permit is required shall

be subject to Inspection by the code official.

See Commentary
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Suggested Inspections

Some suggested inspection areas... EHVEIOPC

Foundation
o Perimeter stab insulation

o Below grade wall insulation

10/19/2011

IECC 2006 Provisions

402.2.6 Basamant Walls,

Walls assoclated with conditioned basements shall be
insulated from the top of the basementwalf down o 10 feet
below grade or to the basement floor, whichever is lass.

Wallassociated with unconditioned basements shall meet
this requirement unless the floor overhead is insulated 1AW
sections 402.1.1 and 402.2.5.

i
Re ontiet oM

IECC 2006 Provisions

402.1.1 Insulation and fenestration criteria.
The building thermai envelope sha meet the requirements of
Table 402.1.1 based on the climate zone specified in Chapler 3.
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Suggested Inspections

Insulation

Framing discrepancies cormrected

Vapor retarders

Roof R-values

Type IC light fixtures

Interior wall R-values (adjacent o unconditioned space}
Floor R-values

R-values — below grade walls

Protection of below grade insulation

Thermal barders of above/below grade combo walls
Revalues of exterior walls

Inform contractor of missing items or corrections needed
Final Inspection

Co00DOOQoOCODOCO

Suggested Inspections

Seme suggested inspection areas...

Framing

o Foundation disciepancies corrected

o Fenestration requirements

o Al leakage of windows, skylights, doors, elc
o Envelope air leakage

o Skylight U-factors

o Door U-factors

Suggested Inspections

Giher inspection areas with simitar

suggested lists include...
Mechanical
Service water heating
Electrical power and lighting
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Required Inspections

104.5 Inspection Agencles

The building officlal is authorized to accept reporis of
approved agencies, provided such agencles satisfy the
reguirements as to qualfications and refiability.

Required Inspections

104.6 Inspection Requests

[t shail be the duty of the permit holder or their agent to
notify the building official that such work Is ready for
inspection.

It shall be the duty of the person requesting any
inspections required by this code to provide access
1o and meaas for inspection of such work.

Required Inspections

104.7 Reinspection and testing

Discusses that deficiencles noled by inspection must be
corrected and reinspecied.

Required Inspections

104.8 Appraval

After the prescribed tests and inspections indicate that
the work complies in al respects with the code, a notice
of approval shall be issued by the code offictal.

Required Inspections

Remember... the aforementioned suggested insgactions
are those listed by the ICC, and published in the IECC
and Commentary.

Thosea are anly suggestions!
You have a handout from the U.S. DOE that may be

used by building cfficials as a model fo davelop your own
Inspection checklist.

Resources for Information
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Resources for Information

International Code Councit

The International Restdential Code {ERC}, 2009 edition,
500 New Jersey Avenue, NW, 6th Flcor

Washington, BC 20001

1-B88-{CC-SAFE (5227233}

10/19/2011

U.S. Department of
Energy

Resldential Requirements of the 2009 IECC

Navigating the Code

International Energy .
Conservation Code

guickl I
MICKTA
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Chapters

Chapters

The book is broken

down info Chapters pres
to discuss major

categories of izt T
inforration oausd S
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[T Please note that a4 Chapters of
the {ECC are incluged In the
MUBEC

General Comments General Comments
Potd Azmecibeter - Ferdl—Adviytaten ]
Chopter Eachichapter starts Chapter 1 ¢
apier 1. o H
Seeps asd Adm'nistration Lm;‘;{g;gigz?ie Scope and Adm'nistration Es
matenal that will ba
covered, The comments also
i provide a briefing on
This fnformation canbs cach section in the
helpfut fo when interpreting chapt
code of trying to explain apier.
datals (o others.
Thisgives you a speedy
snapshof of what s
covesed in each section.

General Comments

Patt-Adinininelhe

Chaptar 4 Finally, a purposs
Scope and Adminlstration ¢ statementls provided
to give speciic
meaning and
Importance of the
chapter

10
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Commentary

“» The commentary
follows many of the
code references

Revisions to the {ECC

Notall of the text in all sections are adopted by the State of
Malne,

Cniy the code is
enforceable

Revisions to the [ECC

Forup to date listings of all changes to the MUBEC, go

fo
www.maine.gov/dps/bbcs
ELMAL APCOTION CHARTESR. L - ARG STRATION

EVAL ALCRTION CHAFTER 2 TUHAD TANTY JilECTRRE

FINEE ACOPTION CHAFTER 3 - 16C (2309) Ietanabianzl Budhing Cede
FINAL ACCITEDY CAAPTER 1. JE0C [22309] Intorrobars £xznng

BAEAL ALGUI L AN (KR & - IR (£009) Jrksmatonst Rasdinta ¢ od3
FLAL ALCOTION CHAPTER 6 - 164G (30€91 Intenatinn s Erergy Contarvalsn Cods

11
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Revisions to the IECC

The followiag additions, insertions, deletions, and other changes ara heseby
made {o the 2009 International Energy Conservation Code:

Generally all sections
Delete “Intemnational Mechanical Code”
insert “applicable state codes and statues®

o Exceptfor the specific Sections below where
referencas {o International Mechanical Cede are
specificatly deleted and/or altered,

10/19/2011

Revisions to the IECC

The fellowing additions, insertlens, delstions, and other changes are hereby
mada to the 2009 | i Energy Conservaticn Code:

Section 101.1
Delete [NAME OF JURISDICTION]; and
Insert "State of Malne” in #is place.

Revisions to the [ECC

Sections 103, 104, and 108, and any amendments thereto shall
only be applicable:

A Ina municipality with & poptiation of 4,000 or more residents,
beginning:

{1) Nolaler than December 1, 2010, if the municipality had previously
acdopted any bullding code on of before August 1, 2008; or

{2) No later than July 1, 2012, if the municipaity had not adopted any
building cods on or before August 1, 2008,

8, Ina municipality with 2 poputation of fess than 4,000 residents, # the
municipality voluntarily elects to enforca the MUBEC.

Revisions to the IECC

Section 107
Delefe Saction R107 "Fees” In ils entirety, without
substitution.

Revisions to the IECC

Section 104.4.7

insert"No provisicns of the MUBEC shall be construed io
prohibit the adoption or enforcement of an ordinance of any
pofitical subdivision that sets forth provisions for local
enforcement of buiiding codes.

Such ordinances may Include items such as permits, fees,
boards of appeals and violations.”

Revisions to the IECC

Section 109
Delate Section 109 “Board of Appeals” In it's entirety, without

substitution,

12
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Revisions to the IECC

Section 402.4.2.1
Delele "33.5 psf (60 Pa)" at the end of the first sentence ang
fnsert "50 Pa {1 psf)” in it's place.

10/19/2011

Revisions to the [ECC

Section 403.9.1
insert "or LRG" after "naturat gas™,

Revisions to the IECC

Section 503.2.5

Delete “Chapter 4 of the International Mechanical Code™ and
insert "ASHRAE 62.1 — 2007" in it's place for both
OCCUrrences.

Revisions to the IECC

Section 503.2.5.1
Delete "{as established in Table 403,3 of the Infernational
Mechanical Code)’, without substitution.

Revisions to the IECC

Seclion 503.2.6

Delete Exception 1 “Where energy recovery systems are
prohibited by the International Mechanical Code,* with no
substitution.

Revisions to the IECC

Section 503.2.7.1
Delele "the International Mechanical Code® and insert “NFPA
90A%In it's place,

13
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Revisions to the IECC Revisions to the IECC

Section 503.2.9.1 } Section 503.3.1 Exception 2

Delele "in accordance with the requirements of Chapter 6 of Delete Exception 2 “in order to mee! the minimum ventilation

ihe intermnaticnal Mechanical Code" withou! substitution, requirements of Chapler 4 of the International Mechanical
Code” without substitution.

Revisions to the [ECC Revisions to the IECC

Saection 503.4.5, ltern 3 Chapter 6, First Paragraph
Delate “Chapter 4 of the Infernational Mechanical Code™ and Delete "107" from the end of the last sentence and insert
insert "ASHRAE 90.1-2007" In it's place. “106”in it's place.

e 15 e e ke Bl em et oo re 1 1 E— soma lames contain
There are many tables and nun‘;_atr]_ous notes E‘m“d tbe

5 : conditions which mus|
figures, convemer{tly “_ Gor D artive ot an
numbered by the sub-sections accuratedatermination of
{frat they apply to the data

P P SN SN N R

14
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Using Tables and Figures

Let’s take a look at Table 402.1.1

o Whatis the required R value for a healed slabin
Zone2?

Using Tables and Figures

Letl's take a look at Table 402.1.1

o Whatlsthe required ceiling (atlic) R value in Zone 67

10/19/2011

Using Tables and Figures

Let's take a look at Table 462.1.1

o Whalis the required stab edge R value and
insutationdepth for a heated slab in Zone 67

Using Tables and Figures

Lat's take a fook at Figure 402.2,1({)

Pieasa note the {1} indicates this is the first lable in a
series in Sub-section 402.2.4.

How would the applicant comply with the requirement for R-49
instlatien in tha portion of the attic near the eves, where the it Is not
possible ta achlave tha fult thickness of tha insulation?

Using Tables and Figures

Let's take a look at Table 402.2.1(2)

Flease note the {2) indicaies this is the second lable in =
i | series in Sub-secton 402.2.1,

Notice the advantage of the raised heel lniss system
from an energy perspeciive.

Considet the increased R value near the eve, where
R valueis yplcally very fow.

Raised Heel Trime. |

Using Tables and Figures

Let’s take a look at Table 402.4.2

Whalls the requirement for air barder and Insulation inspection
companent criteria for cellings/attics?

i5
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Let’s flip over to Chapter 3

The first part of Chapter 3 defines climate zones for the
United States.

These sarve 10 establish exterior design conditions and
provide general requirements for

o interior design conditions
o Materials

o Systems

o Equipmaent

10/19/2011

Let’s flip over to Chapter 3

The climate zones are referred to throughout the codes
1o help you to determine

o Required wall and roof insulation R-values

o Window and door thermal transmitance
requirements {U-factors}

© Provisions that afect mechanical systems

Let’s flip over to Chapter 3

If you are using a code book that Is older than 2008, you will
notice many changes in the climate zone map.

Athorough discussion of the zones developmentcan be
found at

wiww.energycodes.govimplement/pdfsiclimate_paper review
_draft_rev.pdf

Climate Classification for Building Energy Codes
nd Standards

Notice that ak of Maine
except for Arcostaok
Counfy is in Climate
Zone BA

1

{rergy Compliaree Certificate

Liea
Cetg Lt

401.3 requires a certificale of compliance be posted on or in the
electrical distribution panel,

Energy Compliarce Cerlificate

v LY
Celeglad
e

Your handout ustrates the minlmum listing reculrements for the certificate.

16
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Additional Training Materials

Additional training materials and... your homewaork
assignment are available at

www.energycodes.gov

o Recertification credit can be obtained for REScheck Basics Webeast

BUILDING ENERGY GODES UNIVERSITY

Residential Requiterents ¢f the 2009
Intemational Encrgy Congervation -

10/19/2011

www.energycodes.govibecu/documents/
200%tecc_residential_BECU.ppt

The “New School” of
Building Science

Now... before we talk about Energy Code...

Let's talk about some “new school’
energy fundamentals!

This will also help you to understand
where all of this energy code came
from. '

Goals of the Energy Industry

Crealta safe indoor environment

Increase eccupant comfort

« Savemoney and energy

= Extend dwellinglife

« Conserve nalural resources/

17
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- But my Dad did it this way!

Construction training has afways been essentially a
guild system where people leam on the job from
someene who learmed the same way. Energy professionals are being
frained In a new skill set, beginning
with a new way to look at buitdings.

Essential skills are transferred primarily by
abservation, tral & error, and traditionat “best

practices”. Alberi Einsteln had a great and well fitting

analogy...

Why those old methods do not work

anymore
“The problems we face Houses are:
cannot be solved with = Smatler
the same thinking that > Tighter
- created them.” © Have more exhaust appliances
Albert Elnsteln 2 Have wezker natural draft combustion appliances
< Have less drying potentiaf

We have fo look at the entire building as a system

¢

Including the people

@
Everything in a house
has the potential fo

effect everything elss!

18
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10/19/2011

Moisture.

Moisture can be a poliutant when weatherizing

Wet basements & crawlspaces are particulady
froublesome

99% of moisture Is transgorted into the house from
outside

+ When moisture is finds it’s way in, so do other

contaminanis and toxins

99% of alt moisture in the house is
“transported in from the 2irmass outside

The Three States of Water

B-row

As water changes from one physical state to
another, an exchange of heat takes place.

Fans and Exhausting Appliances

* Bathroom fans
+ Range hoods
* Dryer venis

+ Alr conditioners
+ Air handlers

Ducting

2y

&/ Heat Loss

S/ Minimum Ventilation Reg.
Managing Ventitation

Fans and Exhausting Appliances

All fans must be ducted to the building exterior,
preferably through the gable end.

Fans and Exhausting Appliances

All duct joints must be sealed with appropriate
sealant.

19
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Fans and Exhausting Appliances Fans and Exhausting Appliances

All ducted appliances should have a ﬂap to prevent Your energy auditor will recommend correctly sizing
heat loss through the duct. for praper airflow and sound levels.

CFM Flow and Sonesg‘]

If you can't vent through the gable end,
you can go through the eve soffit
Soffit vents should be continuous

Nice water reserveir

20
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Let's talk about indoor air

if you don't block the
holes...

What are some of the elements that affact indoor
air quality?

Aldehydes? Yesi
CO? Gotta checkl

21
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Depressurization and Back Drafting

Fumaga back drafting combined with refumn duet lesks

carbonmonoxidekiils

Let’s just gas the attic... Anyihing wrong here?

Weatherizing your Home

Involves understanding and attacking

+ Airseal
+ Insulate attic
+ Insulate walls
+ Insulate basements
+ Typicat savings 20%

+ Air transporied Heat Loss

* Conductive Heat Loss

22
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Lets look at

The Three(” Air Leak
Drivers

Air Transported Heat Loss

1. Stack Effect
2. Wind
3. Mechanical Ventiiation

4. And somefimes Duct Leaks

Effacrs of A Leaks
Q- ey

Somatimes, stack
effact is quite obvious

Common Havsatod f ol

Areaks

O Bz by O Benatlih
Bhulluenh © Feruaer s

O Carsip bl akas

1 e Bt by kaead

& wrrn °

[P
O hoborine §bs tabin g
@ o RRTat e bari

i eselpar

] Staqb Effect |

Warm air rising and
axiting puils In cold air
{rom oulside

We must also understand that...

Stack Effect
Wind
Mechanical Ventilation and

Duct leaks

= Are all in a constant state of change

= All happen simwltaneously

23
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s

Air Conditioning
Ajr Conditioning

u/

7|"
. Ranga Hood

Leaky ducls can also

bring soi gases,
moistura and

Duct Leaks
In realiy, ali of
these effecls

happen afl at
the same tima!
4
A

Iﬁ\ck, Wind, Fans and Leaks

pollutants into the
healing system

{ogoouithe
window than {o
the retum ducts

it may be easler
for the heated alr

<.

)

e
Return air iakes the
path of least resistance

Leaky duciscan also [
bring sed gases, [
meisture and

heating system

Duct Leaks
ruaning...

if a window s
open with the

Wind

potiutants into the
heating system

5

?

RE Training Fall 2011

24
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Someholes will leak IN
Some holes wilf leak OUT

Now that we know about
AIR TRANSPORTED HEAT LOSS |

Let's shift gears...

SpaaNgEgERuRN

Heat moves by three methods AJ

» Conduction

» Convaction

» Radiation
CONDUCTION CONVECTION
The movement of heat through a sofid. The movement of heat through a fluid,

Conduction requires physical contact Airis a fluid (Bernoulli's Principle)

The pans are In conlact
with the burners. Heatis

conducted from the
burners to the bottom of .
the pans via solid Heat rises as cocler
surface contact. fluid moves in to filt
the void. The
If yau touch 1he pot, cirgulation of the
conductive heat will waler in the potis a
burn your hand. convective flow.

25
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RADIATION

The movement of heat in the form of rays sent
through space,

Radiation does not need physical contact or a medium!

Heat is radiating
from this burner,
warming any

adjacent matter.

Everything radiates
or absorbs heat all
the time.

10/19/2011

All three mechanisms can happen concurrently

Radiationis warming the
alradjacent lo the busner

The warmed air is rising
due to Convection,

lf the ceiling Is shiny,
some heat may be
radiated back inta the

room.

The brackets supporting the burner are being
haated by conduction, in turn healing the
melal stovelop.

Reflective insulation slows
radiation?

[ - ! v el

. o i
T R \;,-.% Rt} .
) ( g ‘
e I

R 'i“;ﬁ )

e

(o
-4
4

!

Keeping heat in requires

Reducing conduction, convection & radiation
and
Stopping air movement

Why in the same plane?

+ Heat has the potential to escape by any of the threa
mechanisms at any given time. Stopping one without
deating with the others is pointless.

* Dealing with surface heat loss without considering air
transported heat loss is also pointless.

+ Insulation does not effect air sealing nor can it perform as
designed without air sealing.

+ Beyond that, it is necessary that insulation & air sealing
cceur at the same plane and be in contact with each other.

26
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So what is the building envelope?

Pressure Boundary (structure)
Thermal Boundary {insulation)

Vapor Barrler (moisture sheild)

The three together make up
the building envelope

10/18/2011

The building envelope

Insulation ——m——:
(Thermat Boundary)

[fe—— Pain!
Drywall {Vapor Boundary}

(Pressure Boundary)

All barriers & boundaries have |
contact with each other

Why in contact?

Air tight plaster ceifing

S Nen air tight
suspended ceiling

Ajrtransported heat foss

By convection {slack effect}, room air
freely mowes theough the celling &
insylation, warming the area between
the ceitngs to the same temperatuce

a5 the room below. :

This configuration
slows heat transfer,
but, given enough
time, the same amount
of heatis lost as would
be without the
insulationt

Conduclive Heat Loss

Let's reverse the situation

Broken/failed plaster ceiling

E Alr tight dey wall
FErETR celling
- Room heat conducts/radiates thicugh
the air tight cailing, warming iha space

between the tellings to the same .

temperature as tha room batow. This configuration also
slows heal transfer, but

By ¢convection (stack effect), alr above 2agafn, over time, the same

g:mhw;ge:‘lﬁg fr:;ly rm;ves amount of heat Istost as

o ‘oken plaster -

Insulation, Warmiog the attic fo tha would be wilhout the

samel fure a8 the area b insulationt

the cellings.

#1The First Rule of Boundaries

All barriers & boundaries have to be in
contact with each other!

R
",

3 Oufl/ Utiity b
& § penetrations )
AT TV T A A T L A

Some things that need to ba done In most houses

Recessedlighls |-

I
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All of those features penstrate the building envelope
and contribute 1o Air Transporled Heat Loss

10/19/2011

Chimney chase

This is what stack effect fooks likel

Lay 2 bead of high temp (2000°
plus) sealant on the framing

28



RE Training Fall 2011 10/19/2011

Make a steel insulation dam to keep insulation away
from chimnay block or pipe

Roof decking tells the
storyl

And there is NEVER just one of them!

Sodoes the
insulationt

Remember, insulatiol air movemeant!

I Nor IC Rated,
fabricate an insulation
dam around them, using
rigid metal.

Make sure the damis rugged enough so it won't collapse.

Make sure to comply with manufacturers required
clearance or local fire code, whichever is greater,

29
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Some people have tried to enclose the fixtures...

Don't forget to seal the
receplacles and switch boxes

Ptug unused receptacles ]

{ And seal holes and
penetrations in junclion boxes

This may violate fire codes or create fire hazards.

lewiif almost certainty cause the thermal protection 1o shut the fixdure down,

The fop might include fold down stairs or hatches

These need an Gaskel
upper “coffin” for the Sy
stairs to fold up into

Hook and Eye &5 7

Must be alr sealed,
gasketed and hocked fora
good seal

Under construction The retrofit

Weil dore Knee wall hatch

30
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What can we improve on these?

Looking better?

How about the bottom of the building envelope? I—Fowe insutate the inside door or the outside door?

Perimeter wrap and band joist cavity Perimeter wrap and bulkhead well done!

31
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Perimeter wrap and ground cover combo

Spraying two part foam

Some challenges in a tri-level home

Air Infiliration Damage

Poliutants go where the air goes!

32
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Intrusion

2. Infiltration

3. Exfiltration

4,  Wind-washing

10/19/2011

5. Convection

Interior wall cavity

{Batoon frame may not have
top plate

Ceilings are no different!

t T 11
IWWESTT T

if the attic Is floored over, afr circulates inside the closed

cavity, carrying heat from the bottom to the top where it
conductsfradiates to the attic,

Ifit isn't, the heated air will rise out of the insulation & into
the atlic where it escapes through the attic venting,

Insulation type is critical!

Remember!

+ Airintrusion, infiltration, exdiltration, wind-
washing and looping all go on continuously,

depending upon the strength of the drivers &
size of the holes. ’

+ Reducing the drivers is impractical.

+ Your task is to focate & plug the holes |

Platform Framing

Upper story band joist or box sill issue
Sotid Surface Heat Loss (R3)

R AR T |
= Upper story band joist
cavities have a similarR
valuawith a greater della
temperature

Box-git of band jo'st ihaulation s
easly nstalled from basement.

Platform Framing

Upper story band joist or box slil issue

Upper story band Joist
cavities have a similar R
valuewith a grealer AT
{deita temperatura)

Box-s@l or band joist insulation ks
easly instaled from basement.

2° Blue Board

33
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What's wrong with this picture?

Conductive heatloss is a
function of

Area x AT x Time.

‘| Exposing the floor & ceiling to exterior air greatly
increases the area the home's heating plant must
warm.

S Ny :
AN ] Wind Washing

Wind Washing

What should be done?

. block ends of joist bays to prevent wind
washing

2. connect first floor ceiling drywali to second
floor subffoer

Another method |

Air seal & insulate
the roof deck!

Air sealed drywall

Adr seal here and here
{building envelope}

34



RE Training Fall 2011

10/19/2011

Finish with 2" of cellulose blown on top of fiberglass

/ 2" cellulose

..

If possible, install a membrane under the
floor joists and dense blow the floor cavities.

Subfloor

R0 R

Membrane and support

R-36 or fll cavity
R-19 minlmum?

Iffiberglass batts are used, the insulation
must be in contact with the subiloor.

Subfloor

Lightning rods, or ather
rellable support

fnsulating attics
R-49 in Maine

l 2° Cellulose = RY

Insulaling attics

The cellulose protects the fiberglass from
convective currents in the attic, calted "tooping”

Looping reduces effective R value

The cellulose protects the fiberglass from convective
currents in the atlic, called “looping”

Looping reduces effective R value
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Insutating pipes

Pipes loose a fremendous
amount of heat

per ineat foot

The larger the diameter,
the more heat they loose

All hot water pipes should be well insulated

] g
Miter jolnt
Exposed joint CORRECT
INCORRECT\
R

B buttjoint
Tapealiionts [ CORRECT

Weatherization Quality
Control

+ Blower door

* Infrared imagery
+ Digitel camera

+ Core sampling

The blower door

¥ Creates negative pressure throughout the
building envelepe. Generally test at -50 pascals

» Very accurate {oof 1o measure total aggregate
hole size in building envelope

» Use with smoke or infrared imaging camera
{o find leaks in building envelope

> Use two finger test to determine which rooms
are leaky

» Find holes in attics and basements

High Pressure
Culside

2 Pawerlulfan 5
“blowing to eut

minys 50 pascals with reference to oulside

High Pressure
‘ ;:E LowPrﬁsureins!de..___ Outside

Fan depressurizes the building envelo;;gmto

The blower door test is done to airtightness
of the envelope (402.4.2.1}

Or meet the visual
inspection requirements of
(402.4.2.2)
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Inspectors can use the blower door and
pressure diagnostics to determing if:

Attics are connected {o basements

Chimney chasss are connected to the house

Plumbing or electrical chases leak 1o building
envelope

Some rooms leak more than cthers

...etc.

Pressure doesn't lie!
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