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Oh yeah... Those pesky cell phones!

Commercial Energy Code

The New Standard , ,
Establishes Commercial Energy code component of

Titke 16 Deparlment of Public Safety ' the Maine Uniform Building and Energy Code
635 {new)  Bureau of Building Codes and Standards - (MUBEC)

Maine Uniform Building and Energy Code
“The provisions of this chapler are based on a nationally recognized model

| ) buitding code pubhshed by the International Code Council, Inc,, and is made
Chapter 6 Energy Conservation Code of Maine part of the MUBEG through Incorporation by reference.

This chapter also contalns requirements for the enforcement of the Energy
Conservalion code by focal builging officials in municipalities with & population
of more than 4,000 residents.
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Purpose and Scope

o Al building construction in Maine, with some exceptions, i5
govemed by the MUBEC, which Is adopted by the Technical
Building Codes and Standards Board pursuantio 10 MR.S.
Chapter 1103.

The primary objeciv
uniform building code

isto éstablish 2
the State of Maine.

Authority

o The authority for this Chapter is 10 MR.S. 9722, which
provides that the Maine Technical Building Codes and
Standards Board shall promulgate rides which adopt, amend,
and maintais the Maine Uniform Buliding and Energy Code.

Incorporation by Reference

The following Chaplers of the 2009 International Energy
Conservation Code, published by the International Code Council,
Inc., are hereby adopted and incorporated by eeference and are

an enforceable part of the MUBEG:

Chapter1 Adninistration
Chapler2 Definitions

Chapter3 General Requirements
Chapter4 Residential Energy Efficiency
Chapter Commercial Energy Efficiency
Chapter Referenced Standards :

10/19/2011

Purpose and Scope

o Chapler 6 sets forth the regulation of the design and
construction of buildings for the effective use of energy andis
applicable to both residential and commaercial buildings.

Adopted Codes and Standards

The Commercial Energy Conservation Code of Maine
has adopted the following:

o international Energy Conservation Code — 2009

To download ru'es that detail the amendments to the code, go o
www.malne.gow/dpsbbes

Excluded from Adoption

At this time, none of the content contalned in the 2009
International Energy Conservation Code has been excluded form
adoption. &
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Choices Choices

The IECC references ASHRAE 20.1-2007 as an allernate means
of compliance.

The [ECC references ASHRAE 90.1-2007 as an aiternafe means |
of complisnce.

Energy Standard for -

IECC ASHRAE

Although AS]-I RAE 90.1 Is a littlz lighter, it deasn't offer much
flexibility, and must be complied with Infull.

The Internationat Energy Conservation Code offers several
options in which lo achiave compliance.

By selecting a specific mathod,
certain paris of the code will not be
required.

Chapter 5 of the IECC

The Energy Policy Act of 1992 requires state and local Commercial Energy Efficiency requirements address:

governments to update thele commercial buildingenergy-
efficiency codes to be at least as stringentas ASHRAE 90.1,




CE Training Fall 2011 10/19/2011

Chapter 5 of the IECC Chapter 5 of the IECC

Is applicable to: Does not regulate:

Certification Standards

For Building Officiais and Third Party inspectors

Certification Standards

The training and certification committee of the Technicat
Buiiding Codes and Standards Board shall determine the
standards for certifying buiding officials and third-party
inspectors.

Standards shall enumerate the knowledge and training required (o
ensure that buitding officials and third-party inspectors have the
basic understanding needed lo apply the MUBEG and the ongoing
education needed to stay current with code changes and
amendments,

Advisory Rulings and Technical
Support

Certification Standards

There are seven new standards in which buikding ]
officials may be certfied. The interpretation and enforcementof this Code are
o International Residential Code (IRC} the responsibility of the local municipality.

o international Building Code (IBC}

o Residential Energy Code (IECC) However, the Bureau is avaliable to provide advisory

rcial Energy Code GECC mﬁngs and technical support for the administration
g gzg;:mrgafv;ﬁlgtyion Cod{ie ) of this Code, amendements, conflict resolutions, and
o Commercial Ventiation Code interpretations. This supportinclsdes but is not

|0 Commeraiat venamn ™ ———— fimited to;

o Radon - Registration now required
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Advisory Rulings and Technical
Support

Written Reguest

Upon written request of any interested person or entity,
the Bureau may provide @ nonbinding advisory
inlerpretation with respectto the applicabllity of any

person or entity, or the property of that person or entity,
or actual state of facls.

The writlen request shali be made on the official Bureau fornt
and shall include the following Information:

statute, rule or code administered by the Bureau, o that

10/19/2011

Written Request Shali include:

o Spedificidentification of the subiact code or codes with a
description of the questioned application or perceived
conflict.

o Retevantconsiruction documents o fully illusirate the issue
upenwhich an advisory interpretalion is sought.

o The Bureau may request acditional documeniation or
information required fo Issue an advisory interpretation of to
provide technical support. All requested information shall be
provided within 30 days of request, or the request for
advisory inlerprelation or support may be deemed
abandoned.

Advisory Rulings and Technical
Support

The technicat support shail also include:

Written, non binding advisory interpretation

Other Considerations

o Procedure for code amendment

d resolving éériﬁ_ic_i.s
. Codes and

MUBEC does not apply to

o Log omes o manufaclured homes defined in

Timeline
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Timeline Timeline

No later than July 1, 2012, ihis Code mustbe
enforced In a municipality with a population of 4,000
residents or more that had not adopted any buitding
code on or before August 1, 2008,

No tater than December 1, 2010,
this Code must be enforced in &
municipafity with a population of
4,000 reskdents or more that had
previously adopted any building
code on or before August 1, 2008,

Timeline MUBEC Components

¥ Maine Uniform Buikling Code — That portion of the

héé MUBEC that does not contain energy code requirements
adopted that code. as determined by the board pursuant to section 9722,
subsection 8, paragraph L.

Maine Uniferm Energy Code — That portion of the
MUSBEGC that contains only energy cede requirements as
determined by the board pursuant to section 8722,
subsection 8, paragraph L.

Municipalities Under 4,000 Timeline
Effective Seplamber 2041, zll towns under 4,000 in population Effective December 1, 2010, exceptas providedin 10
have the following options: MRS, 0724{4)and 9725, any ordinance regarding any

building code of any poliical subdivision of the State that

1. Chose to adopt and enforce the MUBEC. is inconsistentwith the MUBEC is vold, with the following

exception:

2. Choose o adopt and enforce MUBC only.
This provision does not apply to any adopted fire & life

safety code, fire safely ordinance or any land use

ordinance, ncluging Land Use Regulatory Commission
4. Choose to have no code. wiles.

3. Choose to adopt and enforce MUEC only.




CE Training Fall 2011 10/19/2011

i

Enforcement

Enforcement Enforcement

Building Officiats
Inspeciions by Virtue of Inter-locat

Inspections padormed by building officials
certfied pursuant to 30-AMR.S, 4451, Agreements
7 tnspections performed by vifus of inter-foczl agreements
with othes muricipalities, that share the use of building
officials, cedified In buiding slandards pursuantto A

MRS, 4451

Enforcement Enforcement

Contraciual Agreements
Third Party Inspection by Report

Inspections performed by virtue of centractual
agreements with one or mare municipalfties, of Inspactions performed and verified by reports from
county or regional authorities, that share the use of a TPl certified pursuant to 10 MR.S. 9723,
building officials cerified in building standards
pursuant to 10 MR.3. 9723,
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Enforcement

Inspections

IECC Suggested Inspections S

Inspections
Will vary depending on the code/standard that you are Will vary depending on the code/standard that you are
using. using.
O International Energy Conservation Code - Suggested list 0 Internaticnal Energy Conservation Code - Suggested list

[ ASHRAE 90.1-2007 - Subject to inspection, specified by 80

0 International Existing Builkding Code - Required list
(Compliance is with LECC)

IECC Suggested Inspections IECC Suggested Inspections
Some suggested inspection argas... Envelope Some suggested inspection areas...

Foundation Framing

Foundation diserepancies corrested
Fenestration requirements

Air lezkage of windows, skyfights, doors, et
Envetope air leakage

Skylight U-factors

Doar U-factors

o Perimeter stab Insulation

o Below grade wall Insulation

o000 0
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: Maj g
Preservation
15 -

Bearin mind, attimes
youwilt be working with
exempted historical

buildings.

Awnings provide
naturat ccoling

Eargewindows for
ratural lightand
passive solar

IECC Suggested Inspections

fnsulation

Framing discrepancies corrected

Vapor retarders

Roof R-values

Type IC light fixtures (ASTME 283}

Interior wall R-values {adjacent to unconditioned space)
Flgor R-values

R-values — below grade walls

Protection of balow grade insulation

Thermal barders of above/betow grade combo walls
R-values of exterior walls

inform centractor of missing items or corrections needed
Final inspaction

DDVDOQOO0OOOOCCOD

10/19/2011

These buitdings will often contain original architectural features
that play important roles in the function of building energy:

‘Maing, -
Présecvation

These features should
be maintained as they
provide:

Historicalvalue

4} Inexpensiveand
existing eneegy function

£mbeddedenergy

+ Occupanteomfort

|IECC Suggested Inspections

Other inspection areas with slmilar
suggested fists include...

Mechanical
Service water heating
Electrical powerand lighting
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|IECC Required Inspections

t04.5 inspection Agencles

The building officlal is authorized 1o accept reports of
approved agencies, provided such agencies satisfy the
requirements as to qualifications and reliability.

10/19/2011

[ECC Required Inspections

104.6 Inspection Requests

It shall be the duty of the parmit helder or their agentto
notify the buitding 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
to and means for inspection of such work,

IECC Required Inspections

104.7 Reinspection and testing

Discusses that deficiencies noted by inspection must be
corrected and reinspected.

IECC Required Inspections

104.8 Approval

After the prescribed fests and Inspections indicate that
the work comglies In ali respects with the code, a notice
of approval shall be issued by the code officlal.

|IECC Required Inspections

Remember... the aforementioned suggestedinspections
are those listed by the ICC, and published In the IECC
and Commentary.

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

used by building officials as a model to develop your cwn
Inspection chacklist,

htip:/lwww.energycodes.goﬁarralcomplianc:e_checklisis.stm

B AT State Conphante Evaleaticn Cagethaly
S Baczry I bs A Ff 2 £ EA P AT TS0 s p Lea P 2 FEF P oo R0 vt )
; ittt LB o T Zaceh T P V254 4 4 P et W o B LIRS FE b

St

s pd irg
Paass

A kbt
Faegh e Rt A

BSOS,

i i

Sobiory Erg Cen

FEXCYEEN

. f_J\S:'
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Inspections

Will vary depending on the codelstandard that you are
using.

O ASHRAE ©0.4-2007 - Subject{o Inspection, specified by CO

10/19/2011

ASHRAE Required Inspections

Wall insulation

Afier the insulation and vapor retarder are putin
place but before concealment

ASHRAE Required Inspections

Roof/ceiling insulation

After rooffceiling insulation is in place but before
concealment

ASHRAE Regquired Inspections

slab/foundation wall

After slabifoundation Insulation is in place but
before concealment

ASHRAE Required Inspections

Fenestration

After all glazing materiais are in place

ASHRAE Required Inspections

Mechanical systems

And equipment and insulation after installation but
before concealment

11
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ASHRAE Required Inspections Inspections
Electrical equipment Will vary depending on the code/standard that you are
using.

0 International Existing Building Code - Required list
{Compliance is with IECC)

After and systams after installations but before
concealment

IEBC Required Inspections IEBC Required Inspections Qw&“
307.5 Energy 602.4 Materials and methods

(Fhis paragraph is not referenced in Chapter 15: Referenced Slendards} .
All new work shall comply with materials and methods

Buildings undergoing a change of oceupancy that would requirsments in the International Energy Conservation

result in an increase in demand for efther fossil fuel o Code, e Intermationat echanicat Codorardihe.

electdical energy shal comply with the International IntermationatPlembing Cods, as applicable, that spacify
- Energy Conservation Code (JECC) materal standards, detaXl of installation and connection,

joints, penetrations, and continuiy of any element,
component, or system in the building.

Matne State Plumbing Code and Maine State Fuel Gas and mechanical provisions

IEBC Required Inspections Level 1 Alterations

607.1 Energy Conservation IEBC Chapter 6

Level 1 alterations to existing buildings or structures are
permitted without requlring the eatire building or
structure to comply with the energy requirements of the
International Energy Conservation Code or the
International Residential Gode.

The aiterations shall conform to the energy requirements of
the International Energy Conservation Code or the
International Residential Code as they relate to new
conslruction only.

12
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IEBC Required Inspections |k

=111 Energy Conservation

Level 2 atterations to existing buiidings or structures are
permitted without requiring the entire building or
structurs to comgly with the energy requirements of the
Infernational Energy Conservation Code or the
international Resldental Code.

The alerations shalt conform to the energy requirements of
the Internaticnal Enetgy Conservation Code or the
Internalional Residential Code as they refate lo new
construction onty.

“Malne, -,
Preservition -

D sl Dot Py

With regards to historic buildings, effortsshould be made
to preserve existing long-lasting materials.

% Addvalue
¥ Reducc ongoing maintenance costs
¥ Permitgreaterenergy savings

A
H Lesswaste stream

Make sure that new materials used wili perform effectively
with existing materialsand energy improvement measures.

Level 3 Alterations
IEBC Chapter 8

Level 3 alterations shall comply with Chapters &, 7 and 8

10/19/2011

Level 2 Alterations

IEBC Chapter 7

Levei 2 alterations shall comply with Chapter 6 and Chapter 7

IEBC Required Inspections  [&er

808.1 Energy Conservation

Level 3 alterations 1o existing buildings or structures are
penmitted without requiring the entire building or
structure to comply with the energy requirements of the
International Energy Conservation Code or the
International Residential Code,

The allerations shall conform to the energy requirements of
Ite International Energy Consenvation Code or the
International Residential Code as they refale o new
construction only.

< Maine. -
Preservation
(e o dbe Fucw

Use caution and foresight when making significant changes
to historic buildings.

¥ Flowof existing/originalventilation
¥ Lightingenergy saved in large windowsand light shafts

¥ How will theoverall envelope performwhen integrated
with new structures or mechanicals?

13
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Control moisture and Ensure - Maing,
Preseevation

Acceptable Afr Quality i £ B

¥ Manageprecipitationand roof runolf

v Manage interiorwater vaporand dew poiats in wallsand
ceilings
Remove moisture from the immediate surroundsof a building

+ Evaluateroof and exteriorsiding

+ Extenddownspouts

+ Keepgutters clear and ensure proper drainage

+ Ensuregrading directs wateraway from the building

10/19/2011

Conirol moisture and Ensure P "!ginimt:,' .
Acceptable Air Quality o Te:s:z:aﬁon

+  Strategically locate vents
¢+ Treatmoisture inbasements

+  Whileinstalling air conditioning, considerwall systemsand
airquality

« Understand water vapos, moisture and condensation before
addingor changing insulation

+ Ventilate kitchens and bathrooms (to outside)

Resources for Information

Resources for Information

ICC

International Code Council

500 New Jersey Avenue, NW, 6th Floot
Washington, DC 2000
1-888-1CC-SAFE (422-7233)

ASHRAE

American Society of Heating, Refrigesatingand Air-Conditioning Engineess, Inc.
1701 Tullie Circle NE
Atlanta GA 30329
Boo-5274723

DOE

US. Department of Energy
1000 Independence Ave SW
Washington, DC zo58s.
202-586-5000

14
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U.S. Department of Energy

wum.energyoodes.govibecufdocumentslgﬂ.1-2007_BECU.ppt

Resources for Information

Additional Training Materials

Additional fraining materials are availabk at Maine Presenvation P {alne,
www.energycodes.gov 2
se0 Congress 5t
Porttand ME 108
2077753852

& Recartification credit can be obtained for COMcheck
Basics Webcast

Maine e
Pres¢rvation www.mainepreservation.org

[R5 ] ERTPOR ¥ JONE

Malie,
Preservation

TR =L * N -
B B EED Hbfa e fe Maine Trastratise
Celubyasagypyeass of presen stioh fareess Lo Mabe!

ta buildrg?

Need prescrvalicn edel onpour hist

e Tl Sarice Afadecaane bira s k2P

Mgz

&\ The mission of Maine Preservation isto
promote the preservation, protection and
vitality of Maine's historic places and to
encourage quality design that contributes
to the livability of our communities.

g Wt Presenualer Aesiunals 3l £
D 1 2 L

br e b rarte b add

L e




CE Training Fali 2011

Let’s take a look at some basic
information...

Fiest of all, what Is a commercial building?

For this code, all buildings that are not included in
the definition of “Residential Building”

10/19/2011

Residential Building - incfudes R-3 buildings, as weltasR- zand R4
buildings three stories or less in heightabovegrade.

fraternities/sosorities, non-ransient hotels/imotels, live/work

R-2 Apastment houses, boarding homes, convents, dorms,
units, monasteries, vacation timeshare

R-3 Primariiy permanent in nature and not R-1, R-2 or R+4
{see IBC for details)

R-4 Residential care, assisted fving— 6 to 16 oocupanis not
in¢fuding staif

Let’s take a look at some basic
information...

101.4.6 Mixed Occupancy

Where a buiiding includes both residential and
commerelal occupancies, each occupancy shali be
separately considered and meet the applicable
provisions of Chapter 4 (residential) and Chapter5 for
commercial.

Chapter 5
Commercial Energy
Efficiency

Commercial Energy Efficiency

Chapter 5 discusses the design and
construction of most types of commercial
buildings and residential buildings greater
than three stories in height above grade.

Commercial Energy Efficiency

The thermal envelope reguirements of this code do
not apply to:

1. Very low energy use buildings
{less than 3.4 Blwhr/ft2or 1 watt/li2floor area}

2. Buildings or portions of bUitdings that are neither
heated nor cooted

16
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Commercial Energy Efficiency

Whiie the code will also exempt the applicabllity of some or
all provisions of the cede {Section 101.4)t0

o Continued use of existing buildings
o Historic buidings
o Additions, alterations, renovations of repairs

Abuiiding designed and construcled to meetthe
requirements of this chapter generally meels or exceeds
the energy efficiency levelofa simitar buiiding constructed
to meet ASHRAE/ES 90.1-2004 requiremens.

Chapter 5

Chapter 5 contains severat options to address the
energy efficiency of commercial buildings

The options are most clearly shown in section 601.1,
which states:

10/19/2011

Commercial Energy Efficiency

The provisions of Chapler 8 simplify and clarify energy
code reguirements specific to commercial buildings.

Chapter 6 Is presentedina format different than ASHRAE
904

Redundant provisions and those having no impacton
overall enargy performance have been removed for the
uiility of the user.

Chapter 5

ASHRAE 90.1 is infended to promote the application
of cost-affective design practices and technologies
that minimize energy consumption without sacrificing
aither the comfort of productivity of the occupants

Chapter 5

The 2006 edition of the code adopts ASHRAE 90,1 by
reference in Chapter 5 as an alternative to meeting
the remaining portions of Chapter &

17
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B

Chapter 5 Commercial Energy Chapter 5 Commercial Energy

In Chapter 5, the requirements address the design of

all building systems that affect the visual and thermat SECTION 501 General
comfort of the cccupants, including SECTION 502 Building Envelope Requirements
o Wall, roof and floor insutation SEC 5 Buildi :
& Windows and skylights SECTION 303 uilding Mechanicat Systems
o Cooling equipment SECT|ON £04 Service Water Heating
o Heating equipment LA
o Pumps, piping and Fquid circulating circulation systems SECTION 505 Elactrcal Power and Lighting Systems
o Heat rejection equipment .
o Service water heating SECTIONS0§  Total Building Performance
o Electrical power and fighting systems

- Maine, .
I’n_-sr‘.’?\'alion G

(0o B O b e

Chapter 5 Commercial Energy

With regards to historic buildings, Maine
Preservation recommends that building owners and
design professionals developa long-term building

The code goas Into great detall about these items,

parficularly with regards 1o several methods of energy efficiency plan.
compliance.
! PR Thiswill help to prioritize currentand
A gOOd reyiewisin order,’ long-term rehabilitation decisions.

5 Maine
Preservation

(hr v o b

- Malie, -
Preservation

L rap U by

With regards to historic buildings, Maine Preservation Make changes thatare reversible

recemmendsthat bailding owners and design professionals
developalong-term building energy efficiency plan,

F¢ { Technology changes require periodic replacementand uninten@
_.._._-—-_—————'—'—‘_'—’1 consequences may arise.
| erforman eneipy it * Makechangesm-ersibletoresmrepriorf\mctiuns
* Maximize energy savings while being keast destructive, invasive, o
expensive * Changesshouldalluwi’utuneinspecﬁonandmonitoring
¥ | Determine building elements that work togethes 7 1 Avotd isreversible closed el foam tmsulation
+ Retainfrepairexisting buitding materials + Hidesthe structure beneath
+ Considerupgrading mechanicalsand controls +  Notcompatiblewitholderwiring

Inhibits upgrading of wiring, plumbingor othet in walk systems

Maintainor restore passivesystems

Supplementexisting systems to improve performance » Tsflaramable
Cracksand voids aliow moisture penetration

+ Retain historic windows and doors

18
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IP Version
or
SI version

10/19/2011

Your Written Exam

Your Commerciat Energy Code wrillens exam Is based
primanty on ASHRAE §0,1-2007.

Purpose

The purpose of this standard is to provide
rinimum requirements for the energy efficient
design of buildings except low-rise residential
buildings.

Scope of ASHRAE 90.1

The standard provides:

« Mintmum £nergy efficient requirements for the design
and construction of

+ New buildingsand their systems
+ Naw portions of buildings and their systems
+ New systems and equipment in existing puildings

+ Criteria for determining compliance with these
requirements

Scope of ASHRAE 90.1

The provisions of this standard apply to:

The envelope of the buildings, provided that the
enciosed spaces are

+ Healed by & heating systemwhose
cutput capadity is greater than or equai o
3.4 Bluheift?

+ Cooled by a cooling system whose
sensible oulput capacity is greater than of
equal to 5 Btuwhi/it?

Scope of ASHRAE 90.1

The following systems and equipment used in
conjunction with buildings:

+ Heating, ventilating and air conditioning

- Service water healing

+ Eteclrcal power distibution and metering provisions
+ Eleclric motors and belt drives

+ Lighting

19
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Scope of ASHRAE 90.1

The provisions of this standard do not apply to:

+ Single family houses, multifamily structures of threa
stories of less abave grade, manufactured houses {moblle
hores} and manufactured houses {modutar)

+ Buildings that do not use either electricity or fossil fuels
+ Equipmentand portions of buiding systems that use:

energy primasly to pravide for industrial, manufacturing, or
commercial processes

Scope of ASHRAE 90.1

Where specifically noted in this standard,
certain other buildings or elements of
buildings shall be exempt.

10/19/2011

Scope of ASHRAE 90.1

This standard shall not be used to circumvent any
safety, health, or environmental requirements,

Section 3

Definitions, Abbreviations, and Acronyms

3.1 General

Certain tefins, abbreviations, and acronyms are defined
in tivis section Tor {he purposes of this standard.

Definitions, abbreviations, and acronyms

A few noteworthy ones:

3.2 Definitions

Annual fuel utfization efficiency {AFUE)

An efficiency descrpter of the ratio of annual output
enexgy to the annuat input energy as developed 1AW the
rexquirements.of U.S, DOE 0 CFR Part 430.

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Suilding

Astructure whaolty or partially encosed within extedor
walis, of withingxtedor or party walis, and a roof,
affording shelter to persons, anlmals, Of property.

20
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Definitions, abbreviations, and acronyms

A few noteworthy ones:

Building Envelope
The eoerior plus the semli-oxterior portions of a buiding.

For the purposes of determining bilding envelops
requirements, the ¢assifications are defined as follows:

10/19/2011

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Buliding Envelope, exteror

The elements of a buding that separate condtioned
spacos from the exterior.

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Budding Envelope, semi-exterior

The elements of & bulding that separate conditioned
spaces from ynconditioned space of that enciose seml-
heated spacesihrough which thermal energy may bs
wanstored toor from the exterior, o to o Tom
unconditioned spaces, or ta or frem conditioned spaces.

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Space
An enclosed space withln & building.

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Conditioned space

A cooled space, heated space, of Indirectly conditioned
space defined as follows:

Cooled space: An enclesed space withins a bullding that is
covled by a cooling syslem whose sensidle oulpud
capacity exceads 5 Btum/it? of floor area.

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Cenditoned space

Acooled space, heated space, of ingirectly conditionad
space defined as foliows:

Healed space: An enclosed space withina butiding thatis
fneated by a heating syslemwhose gulput capadity
refative fothe Roor area is greater than of equal toiha
criteria in Tabie 3.1.

21



CE Training Fail 2011

Definitions, abbreviations, and acronyms

Table3.1 Heated Space Criteria

Heating Ouiput

Buu/ hrfts Climate Zone
5 tandz
10 3
15 gand 5
20 6and 7
25 8

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Conditioned space

Acooled space, heated space, or indirectly conditioned
space defined as follows:

Indirectly congitioned space: An enclosed spacawithina
builging that is not a heated or a cooled space, whichis
heated or cooled indirectly by being connecied ta
adjacent space(s) provided:

10/19/2011

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Tndirectly conditioned space: An enclosed space withina
building thatis not 2 heated or a cooled space, which is heated
or cooled indirectly by being connecled to adjacent space(s}
provided:

The product of the U-factor(s) and surface areas{s) of the
space adiacent to connected space(s) exceeds the comblned
sum of the product of the U-factors and surface area{s) ofthe
spaca adjoining the outdoors, unconditioned spaces, of lo-or
from semi-heated spaces (2.9.. COMdors)

OR

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Indirectly conditioned space: An enclosed spacawithina
building thel is not a heated or a cooled space, whichis heated
or cooled Indirectiy by being connecled to adjacent spaca{s)
provided:

“Fnat air from healed or cooled spaces s intentionally
transfesred (naturally ¢r mechanically} into thespaceatafate
exceeding 3 ACH {e.g., atria).

Now that we are done with the
definition of
Conditioned Space...

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Unconditioned space

An enclosed space within a building ihatis nota
conditioned spaca or a semi-healed space.

Crawispaces, attics, and parking garages with natural or
mecharical ventilation are not considered enciosed
spaces.
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A few noteworthy ones:

Semi-hezted spaca

An enclosed spaca within a building thatis heated by &
heating system whose output Capacty is greaterthan or
equal to 3.4 Bluhof? of foor area butis nota
conditioned space.

Definitions, abbreviations, and acronyms

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Building Official

The officer or other designated representative authorized
1o act on behalf of the authority having jurisdiction.

10/19/2011

A few noteworthy ones:

Diesign Professional

An architect or engineer ieensed 1o practice AW
applicable state kicensing taws.

Definitions, abbreviations, and acronyms

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Floor, envelope

That lower portion of the bullding envelope, Inchding
opaque area and fenestration, that has cenditiones of
semi-heafed space above and is horizontal or tlted at an
angle of less than 60 from the borizor but axcluding slab
ongrade fioors.

For the purpose of determining building envelope
requirements, the classifications are defined as foligws:

A few noteworthy ones:

Fioor, envelope

For the purpose of deternmining building envelope
requirements, the classifications are defined as foflows:

Mass fioor.
A fioor with a heagt capatity that excaeds

1, 7B for

2, B8R x Fprovided thal the fioor has a material unit
mass not greater than 120 pounds/ 1%,

Definitions, abbreviations, and acronyms

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Floor, envelape

For the purpose of determining butding envelope
requirements, the classifications are: defined as follows:

Steel joist floon
Afoor that

1. lsnota mass flcor and

2 Thathas stedl Joist members supporied by strectural
members.
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Definitions, abbreviations, and acronyms

A few noteworthy ones:

Floor, envelope

For the purpose of determining building envelops
requirements, the classifications are defined as follows:

Wood framed and other Roors:
All other fioor types, Including wood Joist fioors

(Sae buiding envelope, fenasiration, 0pagLe area, and sfab on grade fioor)

10/19/2011

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Fenestration

A aress {Including the frames) in the building eaveiope,
that et In light, including windows, plastic panels,
derestories, skylights, doors that are more than Y2 glass,
and glass biockwals.

DNaoisthat are morethan 4 glase are eonsidered fenestrarinn.

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Opague

All ateas in the building envelope, except fenestration
and buliding service openings such as vents and grifles.

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Stab on grade floot

That partion of a stab fioar of the buiiging envelope thatis
in contact with the ground and that is either shove grade
or Is less than of equal to 24 inches below the final
elevation of tha nearest exterior grade.

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Heated sfab on grade ficor

Aslab on grade foos with a heating source either within
or pelow it

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Unheated slab on grade fioor

Aslab on grade floar that is not a heated slab on grade floor.

24



CE Training Fall 2011

Definitions, abbreviations, and acronyms

A few noteworthy ones!

Fossil Fuet

Fual derived from a hydrocabon deposit such as
petroteum, coal, of natural gas derived from tiving matles
of a previous geologrical ima.

Nonrenewable Energy

Energy derved fron a fossl fuel source.

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Historic

Abuiding or space that has been specifically designated
as historicaliy significant by the adopting autherity or is
listed in The National Register of Historic Places or has
peen determined 1o be eligible for such fisting by the U.S.
Secretaty of the Interior.

Note that historie hulidings are not exempted by ASHRAE go.1.

10/19/2011

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Reslidential

Spaces In buldings used primarity for iving and sleeping.
Residential spaces Include, but are not imited to,
cweding units, hotemotel guest rooms, dormitenies,
rursing homes, patient rooms in hespitals, lodaing
hauses, fratemity/soronty houses, ostels, prisons, and
fira slations.

Definitions, abbreviations, and acronyms

A few notewarthy ones:

Senvice Water Heating

Heating water for domesticor commercial purposes othes
than space heating and process requirements.

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Solar Heat Gaia Coefficient {SHGG)

The ratio of solar heat gain enteding a spage through the
fenestration area to the incident solar radiation. Solar
nestgain includes directly transmilled sofar heat and
absorbed sotar radiation, which is then reradiated,
conducted, or canvecled into the space.

Definitions, abbreviations, and acronyms

A few noteworthy ones:

Substantial contact

Aconditionwhere adjacent building materials are placed
so that proximal surfaces are contiguous, being instatied
and supported so they efininate voids between matestals
without compressing of degrading the thermal
performanca of either product.
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A few noteworthy ones:

Ventitation

‘The precass of supply of removing ai by naturaf or
mechanical means lo or from any space.

Such alr is not required to have been conditioned.

o X

Definitions, abbreviations, and acronyms

10/19/2011

Definitions, abbreviations, and acronyms

A few noteworthy ones:

HVAC Zone

Aspace of group of spaces within a building with heating
and cooling requirerments that ara sufficientiy simias $0
that desired conditions (e.g., temperature) can be
mainizined throughout using a single sensor (8.4..
ihemnastator temperalure sensor).

Section 3

3.3 Abbreviations
and Acronyms

Justto take note...

Section 4
+ Mew buildings
X « Additionsto existing buildings
4aGeneral - Alterationsof existing buildings

Replacement of porions of existing buildings

Shall be in compancewith

5. Builging envelopa
8. HVAG

7. Service water heating
8, Power
9, Lighting

10. Other equipment

YV VVYY

Section 4

+ New bulldings

+ Additions fo exIsting buildings
44 Genetal + Alterations of existing bulldings

+ Repiacement of portions of existing busild:

Shali be in gompliancs with

» 6. Building envelope
> 8. HVAC

3 7. Service water heating
¥ 8. Power
> 0. Lighting

% 10. Other equipment,

or
» i1. Energy Gost Budget Mathod

Malin

Presevation
Doy, bt

Section 4
« Neow buildings & bulldlog that

« Additions 1o existing buldings specifically

+ Alterations of existing buiidings designatedas

« Replacementof poriions of existing buitdil B ﬁggially
significant by the
adopting
authorityoris
listedinThe
NRHP o5 has
beendetermined
1o he eligiblefor
listing by the US.
Secretaryof the
Intecior...

420:3

[_Need not comply with these requirements.
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& Insulaling,airsealing, and weatherizingd
wellbe thelowest cost measures while preserving histord

Aatne
_Pre%e[ags%tt‘ion :

R A L

Whenworking with historic buildings, try to
determine the best “bang for your buck” in energy
saving measures.

Tnsulateattics andfoz roofs

pors and windows may
¢ features

Sealagainst infiltration and provide proper ventilation

Weatherize doors and windows/add storm windows

Avoid replacement windows

Evaluate performance/efficiency of existing mechanicals

Install energy efficient lighting, Iow flow H,C devicesand

controls

Section 4

4115

+ Changes in space conditioning

+ Whenever uncanditioned or semi heated
spacesin a building are converted (o
conditioned spaces, such coaditioned
spaces shali be brought inte compliance
with 2!l applicable requirements of the
siandard as if the building were new.

10/19/2011

413

Section 4

« Alternative Materials, Methods of
Construction

+ The provisions of this standard are not
Inlended to prevent the use of any
rraterial, method of construction, design,
equipment, or building system not
specifically prescribed herein.

Section 4
41,6 « References— Part of the program!
4.7 . Normative Appendices — Requirea!
4.1.3 « Informative Appendices — Informational

only (rot mandatory and net partofthe
standard)

"5 2 Do of Complanco Pahs___
5.4 - Mandgay Provisions

56— Bulding Envelope Trada- Sacton 11 - Enargy Cost
OF Option

55 - Preseriptve Pah Pdget Method

Section 5 - Bullding Emvelops l
7,_§%Ge£;ﬂ 3

Section 5 Building Envelope

Section 5 Building Envelope

5ol

+ Space conditioning categories

+ Separale exterior building envelope requirements are
specified for each of the three categories of conditioned

space:

o Nonresidenttal conditioned spacs
o Residential conditioned space
o Scmihealed space
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Section 5 Building Envelope
5.1.2.2 + Space conditioning calegornies

«+ Spaces shalt be assurned o be conditioned spaces and
shall comply with the requirements for conditioned space
atihe time of conslruction, regardless of whether
mechanical or electricat equipment is included in the
buitding perrvit application or installad at thal tiane.

10/19/2011

Section 5 Building Envelope

5.L2.3 + Space conditioning categories

+ Indimate zones 3 — 8, a space may be designaled as
either semi-heated or uncondilioned only if approved by
the building efficiat.

Section 5 Building Envelope

51,3 + EnvelopeAlterations
+  Alterations to the biiding envelope shall comply with the
requirements of Section & for

* Insulation

= Air Leakage

» Fenestration
apphicable to those specific portions of the buiiding that
ara being altered.

Note the list of exceptions

Section 5 Building Envelope

52 CompliancePaths

Far the approgriate cimate, space conditioning category, and class of
construction, the buding envelope shall comply with

0 Section 5.1 General

0 Section 5.4 Mandatory Provisions

4 Section 6.7 Submittals

1 Section 5.8 Product Information and Installation Requirements

and glther...

Section 5 Building Envelope

5.2 Comphance Paths

[ Secticn 6.5 Prescriptive Buiding Envelope Cption
Pravided that
1. The vertical fenestration area does not exceed 46% of the
grosswal area for gath space-condiioning calegorny, and

2. The skylight fenesiration area does not exceed 5% of the
gross roof area for each space-conditioning category,

Or

O Section 5.6 Buiding Envelope Trade-Off Options

Section 5 Building Envelope

5,6 + Buitding Envelopa Trade-Off Oplbion

The buding envelope complies with tha standard if the proposed
buitding satisfies the provisions of

a Section 5.1 General

Secton 5.4 Mandatory Provisions

Section 5.7 Submiftals

Section 5.8 Product ion and Ir jon Requl
and

b. the emelope performance factor of the propased bufiding is fess than or
squalto the enveiope performance factor of the budget budding.
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Section 5 Building Envelope

5643 ° Building Envelops Trade-CHf Option

Sha't be calculated using the procedures of Hormative Appendix C

Section 5 Building Envelope

58 Product Information
and Installation Requirements

58.4.1
+ Insulation

Labeled or cerdified {for unlabeled praducts)

Section 5 Building Envelope

5.7 Submittals

+ The authority having jurisdiction may require submiital of
compliance documentation and supplemantaiinformation
1AW Section 4.2.2 {Compliance Documentation) of this
standard,

10/19/2011

Section 5 Building Envelope

5.8 Product Information
and Installation Requirements
58.1.2
« Complianca with Manufacturers’ Requirements
Insulation materials shall be instalted 1AW manufactusers'
recommendations and in such a manaer as to achieve rated

R-value of Insufation.

Tris is mosty about not compressing insuiation!

Section 5 Building Envelope

5.8 Product nformation

and Installation Requirements

58.1.4

+ Baffles
Whon eve vents are instatled, batting of the vent openings
shall b provided to deflect the incoming air ahove the surface
of the Insulation.

Wind washing

Section 5 Building Envelope

5.8 Product Information
and Installation Requirements
68.1.5

« Substantial Contact

Insutation shall be instatled in a permanent mannerin
substantial contactwith the inskde surface LAW manufacturers’
recommendations for tha framing system used.

Flaxible batt insuiation installed in floor cavities shall bs
supparied in a manner by supporis nogreater than 24 inches
on center

General building envelope rules
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Section 5 Building Envelope

5.8 Product Information
and Installation Requirements
58.15 ‘

« Recessed Equipment

Review this sectionin the book. Fairdy stict requirement.

General intention is to preciude breeches in the buqmng anvelopel

Section 6 HVAC

[ 6tecwma |
i

[ 82— Dafiriton of Compiance Pahs |
|

—

X 1
I 5.4 - Mandaory Provisins ]
5~ Prescrptve Path I ES““”“B 1 Erengy Gost |
"7 Bumitds B }1———'
Plus

6.8 - Mmim Equipment Efciencies ]

6.3~ Sunpkfied Appeoach

I
(&

Section 6 HVAC

i 63— SungHid Approsch Optien ]

Other criteria oxist. Seo 8.3.2 for dolails!

10/19/2011

Section 6 HVAC

[ S=ctien 6 - Heatig, Vordiating, and Ar Conditioring |

[ _&1—Genwrd |
E 5.2 ~ Definition of Camphancs Fars }
i
e 3
8.4 - Mardatory Provisicns }

.

" 67— Subratals

{
6.3— Smplifad Approxch £ _ T
I 8.5 - Frescriptve Path i m;;;; Erergy Cosl

—

for exiatiog

Excapfion
HVAC 5yslens
[ 6442 Additlors to Exlsiing Buldings ]

Section 6 HVAC

[ s2—pemiton ot Corpranco Pahs |
I

—

+
6.4— Mardatory Provisions ]

6.3 Simpifed Approach .
I 6.5 Presorgive Pah H %;mmn
1

' 67— Submtals

Plus
[ 6.8~ bniriam Equipmant Efciences |

[ El-cewad |
e

[ 62— Defiton of Complanco Pans |
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Arg applicabietor

Q 6.4.4 Equipment Efficlencies, Verification, and Labeling Requirements
0O 5.4.2 Load Cakeufations

0 6.4.3 Conlre's

0 6.4.4 HVAC System Construction and Insulation

O 6.4.5 Completion Requirements

10/19/2011

e
1

"5 2- pefiton of Compterce Pahs

Seaton 11 — Erargy Cost
Burlgel Method

Sectio

n6 HVAC

Are applicabls 10!

3 6.5.1 Econemizers

0 652 Skmultaneous Heating and Cooting Limdtation
1 6.5.3 Air System Design and Control

0 854 Hydroric System Deslgn and Contre!

0 6.5.5 Heat Rejection Equipment

Are applicable to:

0 6.5.6 Energy Recovery
0 6.5.7 ExhaustHoods
O 5.5.8 Ragiant Heabing Systems

O 6.5.9 HotGas Bypass Limitation

Section 7 Service Water Heating
(o s oo |

Section 7 Service Water Heating

[ ai-cwea

[ 72- Duiribon f Campionco Py ]

75— Prescripive Path l [ Secton 1 e oot

T St
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Section 7 Service Water Heating Section 7 Service Water Heating
e LA PR

[ rtomas ] Exteption for sxistr 7.3 - Ganerd
THU Fatemn
[ 72- Defitien of Compiance Peths 1
[ 7.4 - Mandetory Provsens ]

7.8~ Product Informaton %

Section 7 Service Water Heating Section 7 Service Water Heating

5 7 A

Ara applicable tor
Hot water plpe

Hot waler pil ith
withoutheat trap 0% Waler ppo W

0 7.4.1 Load Caleulations heattrap
27.4.2 Eguipment Efficlency
0 7.4.3 Service Water Piplng Insulation

O 7.4.4 Sarvice Water Heating System Controls

L 7.4.56 Pools

0 7.4.6 HeatTraps Q7.4.6 Heat Traps

Section 7 Service Water Heating

7.6.1 Space Heating and Water Heating

The use of a gas-fired or of-fred space heating boler system othenwiss
compiying with Section 6 {HVAC) to provida tolal space heating andwates
heating for a buiding Is aliowed when ona of the foliowing conditions are met:

ry-sibmds

[ 78— Product infermaben |
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Section 8 Power

{ Sostion & - Pows: |

[ araees ]
3l

" 52— Definition of Complanca Palns ]

[ B4~ Mardalary Provisans
4

[ 8.7 Submittss ]

Section 8 Power

[ &t-cews
S

[ 52— Deftion of Conplarce Paths

84— Mendatory Prodsions ]

[ 87— Subrrtdls |

1 Fhis section applies to all building power distribution systems

10/19/2011

Section 8 Power

. 81-Geraxa i

[ s2-owfoion of Compliance Peths ]

[ 54— Nardaary Provisiens ]

Q Power distrbution systems in all projects shafl comply with
the requirements of 8.1 General, 8,4 Mandatory Provisions,
and 8.7 Submittals.

Section 8 Power

| Sealkon 8 « Pawer ]

{7 eicead ]
L

[ 82— Ooniion of Comprance Pahs ]

I 8.4 - Mandatory Prodsions N

| 8.7 Submitals ]

Section 8 Power

[ Soction 8.4~ Macdutory Proisors |

Are applicable to:

0 8.4.1 Voltage Brog

» 8.4.1.1 Feeders
Feeder conductors shalt be sized for a maxlmum
voltage drop of 2% at design lead.

= 8.4.1.2 Branch Circuils

aranch cireuit conductors shatl be sized for a maximum
voltage drop of 3% at design load.

Section 8 Power

E Sectlon 8 - Power i

{ _3.‘fﬁ““‘7

[ a2 einton o Gorphance P ]

[ 84~ Mandalery Provisions ]

U
8.7 - Submilals
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Section 8 Power

C ‘Soction 87 - Submitleis ]

8.7.1 Drawings

Construction documents shall réqu-‘m ihatwithin 30 days after ihe
date of acceptance, record drawings of the actual instaliation shatt
Dbe provided to the building owner, including

a. Asingls ine diagram of the busiding electiical distribution systen,
and

b. Fioor plans indicaling location and area served for all distribution.

10/19/2011

Section 8 Power

[ Section 8.7 - Subaikttais 1

8.7.2 Manuals

Construction documents sha'l require that an operating manuat and
maintenance manual be provided to the building ovmer. The
manuals shall inciude, 81 2 minlmum:

2. Submittal data stating equipment sating and selected options for
each piece af equipment requiring maintenance

b. Operation manuals and maintenants manuals for each plece of
equipmentrequiing malntenence. Required routine
malntenance actions shall ba clearly Kentified.

Section 8 Power
[ Saction 8.1 - Submatels 1

8.7.2 Manuals

Canstruction documents shall require that an operating manruai and
maintenance manual e provided to the building owner. The
mangals shall include, at a minimum:

¢. Names and addresses of al least one qualified senvice agency

d. Acomplete narrative of ow each systeris intendexd to operate.

Section 9 Lighting

i Seotlon 9 - Lighting ]

[ eiowmed |

" "92- Defiton of Camplance Pains ]
[ 9.4 - Mandziory Pravisons
N 9.6 - Speverby Spaca 11 — Enargy Cost
9.5~ Bulding Ares Method ‘ R0t J A

Section 9 Lighting

is applicableto:

O Interior spaces of butldings

0 Exterior features, including facades, illuminated roofs,
architectural features, enlrances, exits, loading docks, and
fluminated canopies

{3 Exterior bullding greunds ighting provided through the Duildings
electrical senvice.
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S

0 Emergency fighting that is automatically off during aomal buiding
operation

Q Lighting within dwalling units

@ Lighting that is specifically designated as required by & heaith or
Iife safety statute, ordinance, or regulation

1 Decorative gas kghting systems

9.5 Bikding Area Nethod

[ Lighting systems and equipment shall comply with Sectiens 9.1 Genaral, 9.4
Mandalory Provisions, and the presciptive requirements of eiher 8.5
Buiidirg Area Method or £.6 Space-by-Space Method.

D Lighting systems and equipment shal comply with Sections 9.1 Genera), 9.4
Mandatory Provisions, and the prescriptive requirements of either 8.6
Building Area Method or 9.6 Space-by-Space Method.

10/19/2011

iy

Section 9 Lighting

Sactin 3

Other "General” considerations include:

9.1.2 Lighting Alferations
9.1.3 Instalied Interior Lighting Powes

9.1.4 Lumingire Wattags

Interior Lighting Power Allowance

Tra Buiding Area Method for
determining tha Inferfor ighting power

aliwance is a simpified spproach for The Spaca-by Space Method is an
demanstrating comglianca atemave epproach that aiows
greater Pebily

e Ao 9.6~ Spaterby Space }
9.5 - Buikding Avea Meshod } [ s

{3 Lighting systems and equipment shalt comply with Sections 9.1 General, 9.4
Mandalory Provislons, and the presceplive requicements.of either 8.5
Building Area Method or 9.8 Space-by-Space Method.

Section 9 Lighting

Are applicable to:

0 9.4.1 Lighting Control

3 9.4.2 Tandem Wifng

0 8.4.3 Bt Signs

[0 0.4.4 Exierior Building Grounds Lighting

{3 9.4.5 Exterior Building Lighting Power
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10/19/2011

Section 9 Lighting

T S o 9.8~ Bundg Ao Methed
Of Caeulating Injerior Ughfing Powsr Alowarce

Use the following steps to detemminethe interior kghting power
afiowanca by the Buding Area Method:

a. Determine appropriale building area type (Teble 8.5.1)and the
attowed LPD (lighting power density) from the Building Area
Method column.

b. Determinagross lighted floor area of the building area iype.

¢. Multiply gross tighted fioor areas of the buiding type(s) times
thetPD,

d. Fnainterior ighting power allowance for the building Is the
surm of the fghting power atlowances of all buiiding area types.

Section 9 Lighting

TR e ion 9.5 - Building Aren Mathed T
Of Cakutating inderior Lighting Pwefiﬁomm

Teade-offs among building area types are permitted provided that the
totalinslalled interior lighting power does not exceed the intedor
tighting power algwance.

Section 9 Lighting

oo ]

i 82 Defevton of Camplarce Pathe

Section 11— Erergy Cost
Budgel Mathod

Section 9 Lighting

RSO Sate Uethed T
H_p!’cdmjatm nterior Hghtng Power Alowanca

tse the fotlowing steps {0 determing the intedor Eghling power
aliowance by the Space-by-Space NMethod:

a. Determine appropriate buiiding type from Tabla 8.8.1.
b. For each space enclosed by partitions 80% or greater than the

celling height, determine tha gross interior floor area by
measuring to ihe center of the partition wait.

Section 9 Lighting

TR Seetion 946 - Space Ty-Space Method
Of Cacutating Iv:\'ﬂ'k‘rﬂgh:mg Power Allgnm

Use the following steps to determina the interor ighting power
atawance by the Space-by-Space Method:

¢. Delerminethe interior ighting power allowance by using the
columns designated Space-by-Space Method in Tabls 8.6.1.
Multiply the fioor areas of the spaces times the allowed LPD for
the space iype that most closely represents the proposed use.

The product is the fighting power allowance for the space(s}.
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Section 9 Lighting

T Saction 0.6 - Bpaseby-Spses Matfidd
f Calniating Interier 1ghting Power Alwerce

Use the following steps to delering the interdor fighting power
atlowance by the Space-by-Space Method:

d. Tha interior Lghting pawer allowanceis the sum of the fghting
power allowances of alf spaces.

Trade-offs among spaces are permitted provided that the total
installed internal ighting power does not excéed the inlterior
lighting power aligwance.

Section 9 Lighting

9.2.2.3 Exceptioni

Thefollowing lighting equipment and applicationsshalt not be
considered when determining the interior lighting power
allowancedeveloped IAW Section g.50r 9.6, nor shall the wattage
for such lighting be included n theinstalled interior lighting
power identified [AW Section 9.3

i Lighting in interior spaces that havebeen

! specifically designated asa registered interior
5{ historiclandmark.

Section 9 Lighting

T e 8.6 LS pace by Spaca Mathed e
) Of Caloulating Intarior Lighting Power Aiowanca

9.6.2 Additional interior Lighting Power

When using the Space-by-Space Methed, an ncreasa In the interior
lighbng power atiowants ks aliowed for specific bghting functions.

+ Mustbe automatically controtied to turn off during nonbusiness hours
« Onlyused In specified luminaries
+ Notfor any other purposes

« Only gliemed under certain cases and conditons (see9.8.2)

10/19/2011

Section 10 Other Equipment

[ wt-gewad |
I

[ 102-benton of Comprarce Pars

C 10.4— Mardzary Provisions ]

Section 10 Other Equipment

[ Saction 8 - Other Equipment ]

VI

[ 10.2 - Defintion of Compiancs Pahs |

i 9.4 - Mandatory Prosisions i

This Section applies anly to the equipment described bolow:

Section 10 Other Equipment

. Section 10.% - Geparal 1

‘This Seclion applies only o the equipment describad belgw.

£ Other equipment instatied In New Buddings or in
Additions (o Existing Buildings
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Section 10 Other Equipment

[ Section 0. - Gaoarsh |

This Section applies only to the equipment described below:

1 Alterations to other building service equipment of
systems shall comply with ihe requirements of this
Section appicable to those specific pertions of the
puiiding and i¥'s systems that are being altered.

0 Any new equipment subject to the requirements of this
Section that Is instaled in conjunction with tha
allerations, a5 a direct replacement of existing
equipmentor control devices, shall comply with the
specific requirements applicable to ihat equipment or
control davices.

Section 10 Other Equipment

[ section 102~ Compllante Patts_ |

" 10 2— Definitan of Gomplance Paths ]

I 9 4~ Mandatary Provisions i

0 Compfiance with Section 10 shall be achieved by mesting all requirements of
Sections 10.1 Generat, 10.4 Mandatory Provisions, 10.8 Product Information.

Section 10 Other Equipment

1. Section 10.1— Genarat ]

This Section applies only to the equipment described below:

Exceplion:

Compliance shati not be required for the reiocation or
reuse Of axisting equipment.

10/19/2011

Section 10 Other Equipment

H Section 10.4- Mandatory Provislons ]

Ase applicabla fo:

0 10.4.1 Electric Motors

0 $0.5 Product information {Table 10.8)
10.4.1 Electric Motors

Elactric molors shali comply with the Energy Policy Act of 1992 whera
applicable, as shown in Table 10.8.

Moters that are not inciuded in the scope of the Energy Pobcy Act of
1992 have no performance requirements in this sectior

Section 10 Other Equipment
[ Section 102~ Gongionee Para_}

[ 10 2.~ Defiifion of Gorpliana Palis ]

[ 9.4 Marisfory Provisions ]

Section 11
Energy Cost Budget Method

The building Energy Cost Budget Methed is an
alternative to the prescriplive provisions of this
standard.

It may be employed for evaluating the compliance of
2l proposed designs excepl designs wilh no
mechanical systems.
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Section 11
Energy Cost Budget Method

112

Trade-oifs are aliowed, but only on the part of the
building that is permilied.

10/19/2011

Section 11
Energy Cost Budget Method
| ]

Sedtien 1144 Complance

Cornplance with Section §1 witl by achioved If a¥ requiremants of these soclions are mels
f@ 64— Mandatory Provisions, Buiding Emvelopa |
il 6.4~ handzary Provisions, HVAC ]
y [ 78 = wtandetory Provisions, Serviee Water Heating |
\w [ 8.4 - Mandetary Provisions, Powst ]
9.4 - Mandzory Provisions, Eighting ]

[
[ 104" Wandatory Proisirs, Other Egipment |

Section 11
Energy Cost Budget Method

Compliance with Ssttion 11 wilbe actievad i all reqUiremants of these sections are mat
The dasign enargy cosl, as caadalad in sechon 113
dots not eedd the enargy oost budget, as caadzed

by e simudaticn pragram desebed n Secten 152 }

and /

Tre energy effciency level of companants specified T

T buiiding design miesl of exxend tha effciency ievels
wsad 10 calculte the dasign ensrgy cost

Design Energy Cost

The annual energy cos! calculated for a proposed design.
Energy Cost Budgef
The annual energy cost for the budget bullding design

intendedfor use in determining minimum compliance with
this siandard

Tra design energy c0sl, & caloulaled In section 1.3
does not exceod The encrgy costbudget, as cdodated
oy ha sTouladion program daseribad T Saction 312

Budget Bullding Desion

Acomputer representalion of a hypothetical design based on
the actual proposed building design. This representationis
used as the basis for calcutating the energy cost budgel.

Section 11
Energy Cost Budget Method

41.1.5 Documentation Requirements

Compliance shali be documented and submilted to
the authosity having jurisdiction, and shall include:

a. The energy cost budget for the budget building
design and the deslgn energy cost for the
proposed design.

Section 11
Enexrgy Cost Budget Method

11.1.5 Documentation Requlrements

Compliance shall be documented and submilled io
the authority having jurisdiction, and shall include:

The energy cost budget for the budget building
1, designandthe designenergy cost for the proposed
design.
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Section 11
Energy Cost Budget Method

11.1.5 Documentation Requirements

Compliance shall be documented and submitted fo
the avihority having jurisdiction, and shall include:

Alist of energy related features that are includedia
2, thedesignand onwhich compliance with the
provisions of Section 1 is based.

10/19/2011

Section 11
Energy Cost Budget Method

11.1.5 Documentiation Requirements
Compliance shall be documented and subnitted to
the autharity having jurisdiction, and shaltinclude:

The input and cutput reports from the simulation
3- program.

-Section 11
Energy Cost Budget Method

11.1.5 Documentation Requiremenlts

Compliance shall be documented and submitted to
the authority having jurisdiction, and shaltincluda:

An explanation of any error messages noled in the
4' simutation program cutpul.

Section 11
Energy Cost Budget Method

11.2 Simulation General Requirements

Suggested simulation software is DOE-2 or BLAST.

See 11.2.1.4 through 11.2.1.4 for specific simutation
capabililies and requirements

Section 11
Energy Cost Budget Method

11.3 Calculation of Designa Energy Cost and Energy
Cost Budget

The simutation model for calculating the design
enargy cost and the energy cost budgel shaltbe
developed 1AW the requirements In Table 11.3.1.

INTERMATIONAL
CODECOLNCIL?

Ancther detail that you should ba famiiarwith is the differences between
IECC Chapler 5 {Commerclat Energy) and ASHRAE 00.1.2007

Both are a valid means of compliance!
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ASHRAE goa IECC Chapters
Applies to: Applesto:
Builging envelope Building envelope
HVAC systems. Building mechanicalsystems
ASHRAE 90.1 IECC Chapter 5 Secrvice water heating Service water healing
. 5 Electiical power distribution Elegtrical power and Fghting systems
Provides: Requirements are applicable to Electric moters and bels drives
a. energy efficient requirements for commercial buildings, of portions of tighting

1. New buildings and systems commercial buildings

2. New portions of bulidings of

Frvelope; The standard adds provisions for heated spaces based on ¢limate

systems
3. Nyesw systems and equipment in zoneaswell asadding subcategories {indirectly conditioned, semi-
existing buildings conditioned).

b. Criteria for determining compiance

Electrical powerdistribution: Standardonly

. ) Electrical power metering: Code only
Bothaddress new buildings, additions and alterations, new and existing systeons.

‘The code exempts new work to historic buildings. Thestandard does not,

Other motors and beltdrives {vertical/ passenger conveyance): Standard only

ASHRAE go.a1

Provides comprehensive and specific
requirements for nearly alf building
thermal envelope systems, based on

toadcalculations

climate zones (Tables 5.6+1 thru 5.5-8)

IECC Chapters

Provides certain default metat buiding,
fenestration U-facter and Solar Heat
Gain Coefficient (SHGC) requirements

Efficiencies are not consistentone method to the other

The code specifiesinterior design tempertures used for heatingand cooting

The standard stipulatessuch interfor design temperatures are determined
1AW “generallyacceprable engineering standards and handbooks”

ASHRAE go.1

Prescriptive Building Envelope Option

YES

1ECC Chapters

Prescriptive Buiiding Envelopa Option

YES

Both the codeand the standard provide for prescriptive methods of compliance,
however, there are several differences in the efficienciesin certain categories.

Neitheris better or worse, just different

ASHRAE go.1
Prescriptive Building Envetope Option

Roof U-factor {above deck systems)
Betterin Zones1- 6

Roof U-factor {metal buildings}
Batterin Zonet

Roof E-factor (attic systems)
BetterinZone 8

IECC Chapters
Preschiptive Building Envelops Cplion

Roof U-factor (2bove deck systems)
Betierin Zones7and §

Roof U-factor {metal buildings)
Betterin Zonesz -8

Roof U-facior {attic systems)
Betterin Zonest -7

Other roof requirements are otherwise identical

ASHRAE g0.1
Presciptive Building Envelope Option

Above grade walls (metal buildingsy
BetterinZones7and &

Floos U-factor {metal buildings)
Betterin Zone 8

Stab-on-Grade Floor U-factor

IECC Chapters
Prescriptive Bullding Envelepe Option

Above grade wails {metal buildings)
Betterin Zones1and &

Floor U-factor {metal boildings}
Betterin Zones1 -7

Slab-on-Gradell-facior

{heated or unheated) {heated or unheated)
Identical Tdentical
Just for afewexamples.,
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ASHRAE goa
Prescriptive Buiiding Envelope Option

Opaquedoors U-facter
Identicai

Fenestration heat transmission
(vertical)
Identical

Fenestration heat transmission
(skylights)
Better for plasticunits

IECC Chapters

Prescriptive Building Envelope Oplion

Opaquedoors U-factor
Identical

Fenestration heat transmission
{vertizal)
Identical

Fenestration heat jransmission
{skylights}
Better for glassunits

ASHRAE go.1
Heating, Ventilating and Alr Conditioning

Simple systems, General

Limited to buitdings two steries or
tess and 25,000 ft2 or less and
served by unitary or packaged
equipment serving one zone and
responding o one thermostal

Complax systems, Generat

requirements

IECC Chapters

Building Mechanical Systems

Simple systems, General

Limited fo buildings served by
unitary or packaged equipment
serving one zone and sesponding
ta one thermostat

Complex systems, General

Designs of all complex HVAC system types and
configurations, unless specified, afford identical

ASHRAE goa
Duct sealing
Based on operating static pressure
Requires leak testing LAW SMACNA
Sealclass {i.e. A, B, C)

IECC Chapters
Ouctsealing
Based on operating static pressure
Requires leak testing LAW SMACNA

Seal using pressure classifications
AW TEmEtoatidechenicat Code

ASHRAE goa
Prescriptive Building Eavelops Option

Fenestration SHGC
{vertical)
Mentical

Fenestration heat transmission
{skylights}
BetterinZone 7

10/19/2011

1IECC Chapters

Prescriptive Building Envefope Ogtion

Fenestration SHGC
(vertical}
Identicat

Fenestration heat transmission
{skylights}

Betterinalizones except Zone 7

ASHRAE go.1
Pipe insufation

17210 4 Inch thick and R-2.940 R-4.5
insutationas required, based on
system, fluld temperature,
conductivity (K}, and pipa diameler

1ECC Chapterg

Pipe Insutation

1.6 or 3 inch thick R-3.7 insulation
as required

ASHRAE go1
Gravity hoods, vents and ventilators
Bravity dampers permitled for

huiidings two stories or less in height
and buildings located ins Zones 1 -3,

IECC Chapters

Gravity hoods, vents and ventifators

Gravity dampers are permilied by
axception for alt buildings two slories
orlessin height
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Multiple-packaged bollgr operation
shal be sequenced, single bollers
>500,000 Bhwnr shall be equipped

ASHRAE go.1 IECC Chapters
Hydronke systems controls Hydronlc systems conlrois
No sich provision. Improves enengy efficlensy as follows:

with multistage or modutating burners.

10/19/2011

ASHRAE go.1 IECC Chapters
System commissloring System commissioning
Requires HVAG control systems {o Does not include these provisions

patested 1o ensure that control
elements are calbrated, adjusted,
and in proper working condition

ASHRAE go.1 IECC Chapters
Servicewater heating — Load Service water heating - Load
calcutation calculation

Requires calculation of service vater Doas natinclude thesa provisions
heating systemn design teads forthe

purpose of sizing systems and

egquipment

ASHRAE goa 1ECC Chapters
Service ot water piping insulation Pipe insulation
if2to 4 inch thick and R-2910 R-4.5 1 inch thick R-3.7 insutation
insulation as required, based on

systern, fuld temperature,
conductivity {k}, and pipe diameter

“Maite, © -
Presersation

L i s, Or Fiene

A few other suggestions on behalf of
Maine Preservation

] Consider Durability |

Many historic buildings are 150-200 years old.

Survey the condition of all existing materials to
save considerable labor and materials expenses.
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| Consider Durability | | Consider Durability |
Many historic buildings are 150-200 years old. N Many historic buildings are 150-z00 yearsold.
Determine the expected lifetime of replacement Determinethe expected lifetime of replacement
products and substitute materials. products and substitute matertals.
+ Consider ernbedded energy in existing materials. + Avoid removal of historic features and replacing
» Historic windows are made of old growth wood | withshorter term solutions.
tinually repaired and weatherized.

and can be continually rep ' andweatherize + Avoid removing old growth durable timberand
+ Preserve historic plaster which can be a better replacing with short-lived contemporary wood.

insulator than sheetrock,

Many historic buildings are 150-200 years old.

Because nearly all of these ancient trees have been

I . ' BRI 1arvested, this wood is preserved in the structural
¥l Many historic structures were initially buitt from ; ¢ ! P n ctu

. y hi ’ . histor
old growth wood harvested from trees that were - . E;?K;sgi?ﬁ:n;gglgz rae“?a‘:e‘gdows of historic
hundreds of years old. : ‘ - L4 -

Navigating the Code
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TR
Navigating the Code Navigating the Code
International Energy s ! gﬁ it ¥
Conservation Code

%uickl !
MICKIAG

>
s E
Fere)

Plaase note that all Chapters of
the IECC are included in Lhe
BMUBEG oo

General Comments General Comments
. Paerdt-Adnrisbslve &
- 4 Each chapler starls ¢
Chapler T ¢ with some gsneral Chaplee 1:
d Admnistron ¢ g Scopo and Admlinistration ¢
Scopaand Admindstratien comments about the &
f material that witt be
@ covered, The commenis also
24 ) ] provide a briefing on
7 Fisinformationcanbe each section in the
helpful to when inlerpreting chapter.
codeor trying to explaln per.
details to others.
This gives you a speedy
snapshot of whatis

covered in each section.
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General Comments

Parli—Assinislritve

2
Chapter 1: {
seope and Administration A

Finally, a purpose
statementis provided
to give specific
meaning and
importance of the
chapter

10/19/2011

“ The commentary
follows many of the
code refarences

Only the code is
enforceable

Revisions to the |IECC

Not ak of the text in all sections are adopted by the State of
Maine,
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10/19/2011

Revisions to the IECC

For up to date listings of all changes {o the MUBEC, go
to

www.maine.gov/dps/bbes

EINAL ACGOTION EHAPTER 1 ~ ADVWRISTRATION
FINAL ACCRTIN CHAPIER 7 - THAD-FAREY INSFECILES
EINAL ACQOTION CHAPIER 3 - 1BC (2)49) [rlamaticnsl Rudding Cede
EL4aL ALCOTION CHAPTER 4 - [E8C (2503° Iniematiory’ fosting Putdng Cold
F1AL ARCRTION CHARTER § - JRC {2309 Irtemationz] Resedental Coda
AL LLGEHIOY CHAPTER 6 » JECE (2803) intonationd Eregy Contenvatiin Codz

Revisions to the IECC

The fotiowing additons, inseitions, deletions, and other changes are hereby
madeioihe 2009 Intermational Energy Cmserv:_at_im Codo:

Generally all sections
Delete "Intermational Mechanicat Code”
Insert “applicable state codes and statues™

o Exceptfor the specific Ssctions below where
references to International Mechanical Code are
specifically deleted and/or altered.

Revisions to the [ECC

The following additions, insertions, deletions, and other changes are hereby
made {0 tha 2009 International Energy Conservation Codo:

Section 101.1
Delate [NAME CF JURISDICTION], and
Insert “State of Maine™ in its place.

Revisions to the IECC

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

A. in a municipality with a poputation of 4,000 or more sesidenis,
baginning:

{1} No iater than December t, 2010, if the municipality had previously
adopted any buikling code on or before August 1, 2008; or

{2) Notater than July 1, 2012, if the municipality had not adopled any
building coda on or before August 1, 2008.

B. Ina municipaiity with a poputation of fess than 4,000 residents, if the
municipatly voluntanty elecls to enfores the MUBEC,

Revisions to the IECC

Section 101.4.7

insert "No provisions of the MUBEC shalt be construed to
prohibit the adoption or enforcement of an erdinance of any
political subdivision that sets forth provisions for local
enforcement of building codes,

Such ordinances may include items such as permits, fees,
boards of appeals and violations.”
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Revisions to the IECC Revisions to the IECC

Sestion 107

Delete Section R107 "Fees” in its entirely, without Section 109

substitution, Delete Section 108 “Board of Appeals™in it's entirety, without
substitution. '

Revisions to the IECC Revisions to the IECC
Section 402.4.2.1
Delete "33.5 psf (50 Pa)’ at the end of the first sentence and Section 403.8.4
ingert"50 Pa {1 psf)™in its place. Insert "or LPG" aftes "nalural gas”.

Revisions to the IECC Revisions to the [ECC
Section 503.2.5 Section 503.2.5.1
Detete "Chagptler 4 of the Intemational Mechanical Code” and Delete “(as established in Table 403.3 of the International
insert "ASHRAE 62.1 - 2007%in it's place for both Mechanical Code)", without substifution,

asCurrences.
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Revisions to the IECC

Section 503.2.6

Delete Exception 1 "Where energy recovery systems are
prohibited by the Intemational Mechanical Code,” with no
substitution,

Revisions to the IECC

Section 503.2.7.1
Delete “the international Mechanical Code" and insert "NFPA
SOA” In It's place,

10/19/2011

Revisions to the |IECC

Section 503.2.9.1
Detete "in accordance with the requirements of Chapter 6 of
the International Mechanical Code” without substitution.

Revisions to the IECC

Section 503.3.1 Exception 2

Delete Excaption 2 "in order to meet the minimum ventilation
requirements of Chapter 4 of the International Mechanical
Codg” without substitution.

Revisions to the IECC

Section £03.4.5, ltem 3
Delete "Chapter 4 of the International Mechankcal Code” and
insert "ASHRAE 80.1-2007"n it's place.

Revisions to the |IECC

Chapter 8, First Paragraph
Delete "107" from the end of the last sentence and insest
"106"in it's place.

49



CE Training Fall 2011

10/19/2011

Some lables contaln
numerous notes and
conditions which must be
considered to arrive at an
accurata detemination of
the data

Let’s flip over to Chapter 3

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

These serve to establish exteror design conditions and
provide generat reguirements for

o Interior design conditions
o Materials

o Systerns

o Equipment

Let’s flip over to Chapter 3

The climate zones are referred to throughout the codes
to help you fo determing

o Required wall and rocf insulation R-values

o Window and door thermal transmittance
reguirements (U-factors)

o Provisions that affect 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 developrentcan be
found at

www.energycodes.goviimplement/pdfsiclimate_paper_review
_draft_rev.pdf

Climate Classification for Building Energy Codes
and Standards
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MNotice that all of Maine
except for Aroostook
Countyis in Climate
Zone 6A

Remember!

10/19/2011

Athorough study of ASHRAE 90.1-2007 and the IECG e In

Thanks for Joining Us Today!

Lbiing Sare Hanaing Oifae i

Maine, -
Preseevation
T e
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