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Where | Come From...
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SAVE ENERGY
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What We’ll Cover Today...

> National Model Energy Codes — 2009 IECC and ON
> Where the Action Is — National Adoption by States

> Voluntary & Mandatory Whole-House Air Leakage Testing — 2009
through 2015

> Air Leakage and Insulation Installation Criteria —
Like TB Checklist

> Duct Testing — All or Part system Outside the Envelope
> Ventilation — Circuitous Path in the Codes!

> 2015 IECC and ERI — RETURN to a True Performance Path
Measurement, Use of HERS Index/ERI

> What CEOS and Raters Need to Know about Each Other AND
Their Businesses!!
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Status of State Energy Codes:
2003 IRC/2004 IECC

> Code Gets VERY Prescriptive — “SIMPLE”
> HVAC, Window Credits Lose Impact

> Prescriptive Path Meant to Dominate

> Performance Path Loses Impact

> Some Adoption, Compliance Lags

> RESCheck Helps

» leidos



Status of State Enerav Codes

Residential State Energy Code Status
AS OF FEBRUARY 1, 2014
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RERED2E

meets or exceeds 2012 [ECC or
B cquivalent (4

meets or exceeds 2009 [ECC or
B =quivalent (28)

meets or exceeds 2006 [ECC or
.equi-.-alent [£:]

no statewide code or precedes
[ 2006 1ECC (1)

state has adopted a new code to
¥ be effective at a later date

T Dedicated to the adoption, implementation,
o | BCAP and advancement of |_|":Illil:'ii||"' Lr-:‘.{"-"v codes NOTE: These maps reflect anly
) - ) i s e e mandatory statewide codes
Get all the most up-to-date code status maps and other valuable resources at www.enengycodesocean.ong currently in effect.
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Status of State Energy Codes: 2009 I[ECC

> ARRA Requirement
> Significant Adoptions, However..
o Low Implementation, Enforcement
> GGetting Serious about Testing
> Whole-House Air leakage
> Duct Leakage — if All or Some Outside Envelope

> Air Leakage Checklist

# leidos
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Status of State Energy Codes: 2012 I[ECC

Residential State Energy Code Status

AS OF DECEMBER 1, 2014
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E.??.ﬂBuilding Codes Assistance Project

Building Codes Building Communities
Get all the most up-to-date code status maps and other valuable resources at www.energycodesocean.org
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meets or exceeds 2012 IECC or
.equivalent (12)

meets or exceeds 2009 IECC or
.equivalent (25)

meets or exceeds 2006 IECC or
. equivalent (6)

no statewide code or precedes
I 2006 IECC (13)

state has adopted a new code to
& be effective at a later date

NOTE: These maps reflect only
mandatory statewide codes
currently in effect.
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Status of State Energy Codes: 2012 IECC
> Mandatory Air Leakage Testing — ALL HOMES

> A Few Adoptions, However..
o Low Implementation, Enforcement
o Pushback, Many Levels
> 3ACH 50 Whole-House Air leakage
> Duct Leakage — The Same, but Tighter
> Air Leakage Checklist — Mandatory

> Prescriptive Path — Deemed Restrictive by
Builders, Some Designers

» leidos .
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Status of State Energy Codes: 2015

> Clean Up of Previous Versions

> Requirements Much the Same, some Greater
Prescriptive Requirements Added

> RE-188 — Return to True Performance Compliance
> Utilizes ERI = HERS Rating

> Adopted by MD, VT,

> Much Push Back

» leidos .



Status of State Energy Codes

Residential State Energy Code Status
AS OF DECEMBER 1, 2014

meets or exceeds 2012 IECC or
.equivalent 12)

meets or exceeds 2009 IECC or
.equivalent (25)

meets or exceeds 2006 IECC or
BAs HPR [ equivalent (6)

Bcu WV ) no statewide code or precedes
Hmmp [ 2006 IECC (13)

state has adopted a new code to

i i i H &% be effective at a later date
r‘g_.':':"leIdlng Codes Assistance Project Sy s

NOTE: These maps reflect only
Building Codes Building Communities mandatory statewide codes
Get all the most up-to-date code status maps and other valuable resources at www.energycodesocean.org currently in effect.
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Bottom Line — LOW Compliance

> Compliance LOW, Adoption Stalled Post-ARRA

> CEOs Poorly Supported, Resourced by Communities,
States

> CEOs Have MANY Codes to Enforce
> Energy Code NOT Seen As Life/Health/Safety
> Energy Codes Complicated — Even After Simplification

> Unfunded Mandate — State to Local

» leidos .



- =

Opportunity - How the Door Opens with 2015
IECC and ERI

> Offers Greater Flexibility to Designers, Builders
> Requires Energy Professional for Compliance
> ERI = HERS Rating

> HOWEVER...

> Need to Create Relationships

> Learn Each Others Businesses

> Reduce the “Black Box” Fear

> Use of Energy Professionals For Compliance Role —
3rd Party

» leidos .
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Climate Zone

HERS Index each climate zone (CZ) must meet:

More Energy

4 } 150
CZ18&?2 52
cz3 51
Cz4 54 o -
CZ5 55 o
CZ6 54
Cz7&8 53

< >

0
Less Energy
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Why Builders and Designers Like It...

> It Provides Cost Effective Options - Flexibility

o LBA and HRC Determined 2015 IECC ERI vs.
Prescriptive = $1300/$3000

> Designers Like Options
> Greater Marketability
o ERI/HERS Ratings Aids Marketing

> With ALL Stakeholders Bought In — Greater
Chance of Higher Compliance?

> Opportunity to Impact ALL Homes

» leidos .
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However - What the Raters Need to Learn...

> This Can Be a Great Business Opportunity
> Impact ALL Buildings, NOT Just Voluntary Programs
> Developing Relationships and Understanding Positions

> Documentation — What to Provide the CEO — ALL
HE/SHE Wants!

> We Don’'t Know It All...

> CEOs Approached FIRST with Community Building
Performance Issues!

» leidos .



- =

However - What the Raters Need to Learn...
About CEQO’s Business

> Charged With Life/Health/Safety
> |s Energy Code = L/H/S?

> Just Another Code?

> Community Support?
> Community PRESSURE??
> OVERWORKED and UNDERSTAFFED

leidos.com/engineering © Leidos. All r rights r reserved.
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However - What We Need to Learn about

CEOs...
> Don’'t Know from RESNET/HERS/ERI

o Supportive Collateral from Industry

> Fear of Black Box
o Software Exposure

> Pressed to Do It, BUT Don’t Take It Away!
o THEY Give Cert. of Occupancy

> Still Responsible for Final Inspection QA?QC - How Can
CEO Be Sure?

> What Happens if NOT 3ACH @ 50Pa??

> BUILD RELATIONSHIPS » leidos



- =

And - What We Need to Deliver...

> Quality, Understandable Documentation

> Air Leakage Inspection AND Testing

> Rating Report, OR Code Compliance Report
> Materials/Equipment Detalils

> Testing Checklists

> Observe Air/Duct Leakage Testing?

> R103 — Construction Documents

> R104 - Inspections

> ALL HE/SHE Wants!

> Offer Training to Jurisdictions - ACCREDITED

» leidos .




Documentation...

New York Residential Duct and Envelope Tightness (DET)
Compliance Certificate**

House Address: Permit #:
Builder/Design Prof.: Phone:

I. Building Envelope Tightness (BET) test results (mandatory):

BET test conducted by: Phone:
Fan Flow at 50 Pascals = CFMS0 Total Conditioned Volume = fi3
ACHS0 = CFM50 x 60 f Volume = ACHSD (must be <z 5§ ACHSO beginning 1/1/2014)

Visual Inspection (Mandatory)

Visual inspection conducted by:
Address Phainss

II. Duct Air Leakage [DAL) test results

Total A Hardlér CFM [based on dissign caloulations) CFMA
Dt Tightness Test Conducted by Phone:
System Method (DB, MBDS, AMBDY Test (PCD, PCT, RIT) CFM25 Area served (#t2) Result [%)*

1. MO =84
L PO (<= 12%)
3, RIT [<=86%)
“Noge: CFM2S per 100 &2 of conditioned Soor area = CFMIS x 100 / Condiboned floor area served
I all ducts are mot located within condifionsd space. buiflder must verify tha sither the pos! construction duc? leakage I autdoary [POD) is = %

the ROST CORSTPUOTOR ratal et laakags (PCT) IS 5 12%, or the rough-15 total A lsakape (RIT) with aly handber installad 15 5 6%

*=Note This penmansnt certificate shall be posted oo or in the slectrical distribution pansd ar alr handler, Camificate shall be completed by the builder oo
registened design professional Where there is more than o value for each component, certtficate shall lest the valoe covering the largest area.

I1l. Where to find Certified DET providers

# leidos,
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Documentation...

Residential Air Leakage and Insulation Installation Checklist
ECCCNYS-2014
Table 402.4.1.1

Date: Name of Evaluator(s):
Bullding Name & Address: Condittoned Floor Area: ft2
Bullding Contact: Name: Phomne: Email:

Compliance Approach: [ Prescriptive (402.1.20r402.1.3) [ UA Trade-off(402.1.4) [ Building Performance (405) [ REScheck

State: Jurisdiction:

Building Type: 1-and 2-Family, Detached: [l Single Family [l Modular [ Townhouse

Multifamily: (] Apartment (] Condominium
Project Type: L] New Construction L] Additon to existing bullding ] Existing bullding renovation
compoNENT — L E
A continuous air barrier shall be installed in the buillding envelopa. 0 0 O w 0 [
A berrier and Exterior thermal envelope contains a continuous air barrier. O O O O O ]
thermal barrier Breaks or joints in the air barrier shall be sealed. O 0 O L O I
I Air-permeable Insulation shall not be used as a sealing material. O O O " O O
| 1 T;u III"_'LI:JTIIE_E In any é;uppe:i-ci;ljmg,-'mfﬁ: shaﬂ-he all;g;ne:i h"iiil. ﬂlL.e Lrl.'lu-ld_‘l‘.l.ﬂll. :;:d il O 1 - O i 0 I 0 .

any gaps in the air barrier sealed.

Celling  attic
Access openings, drop down stair or knee wall doors to unconditioned attic spaces

shall be sealed.

O
O
O
O
O
O

» leidos,
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2009 |ECC AMNUIAL EMERGY COST COMPLIANCE

Date Buaguest (4 2011 Rating Mo

Buiding Mame.  ACME House Raling Crg Southface Energy Raled Homes

I 2 I? R Craminr's Mame:  Mike Barak Phone Mo
E M at e S al I I e e O r t Froe Willie E. Coyote Road Ralers Mame.  Deana Burk
Addrass Adaria, GA 30308 Raler's No

Busddars Name:

Wieather Sile Alanla, GA Ratling Typs Based On Plans
File Hame: Burk_Plang_CM_DB_CM_tAD big Rating Date T80
> Total annual energy costs [—
g y H004 ECT As Dasigned
Haning 530 514

214 220

an 256

Caoling

> Duct insulation

Lights & Apoliam

Phaotivaoita:s

Servipa Chargs

>  Window U-factor and
SHGC

Insuladon R-valua Check par Sachkan

an (Dasmgn mus be

> Envelope and duct testing S G 2
Compared between s s s
Energy Code and actual

home

PASSES

This home MEETS the annual energy cost requiremeants in accordancs with Secion 405 of e 2009 internatonal Energy
Cansanaion Code basad on a climate zonsa of 34

Mama:  Diana Burk Signaturs

Organization: Soulhfsss Ensnyy Rated Homss Date: Augusi 04, 3010

assd on the fallawing
uh H3PF.Clg d
Waler Haalirg: Ca il, Elac, 0,95 EF
ASHP Hig: 641 kBwih, B0 HSPF Clg: 3000 KBwh, 13.0 SEER
‘iWirdow-to-Floor frea Ratia 015
Code dafault Hig- 035 Clg: 0255 ACHna

1, 13.0 SEER

In aiccondancs with IECE, building inputs, such a5 setpaints, mfilkason rates, and window shading may have baen

REM'Rate - Residential Energy Analysis and Rating Software v12.23

This information does noft constiula any wanranty of snerqy ms or SANgs
151585 2010 Andriaciural Enarngy Cirporation, Boulder, Colrad

ﬂ
. . . 22
leidos.com/engineering © Leidos. All rights reserved.




What About Manual J, D, S?

Cold Climate Manual J Calculations

Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Building Science Corporation . Venture Cape
Westford, MA 01886 Page 3
|System 1 Room Load Summary
Htg Htg Run Run Clg Clg Clg Air
Room Area Sens Nom Duct Duct Sens Lat Nom Sys
No Name Sk Btuh CEM Size Vel Btuh Btuh CFEM CFM
—-Fone 1-—
1 Basement 216 7,597 102 1-7 383 1,961 63 92 92
2 Living 197 2231 3o 1-4 452 838 76 35 359
3 Dining 126 1,632 22 1-5 342 991 462 47 47
4 Kitchen 97 644 9 1-5 472 1,365 28 64 G4
5 Back Hall 35 513 7 1-4 o4 175 11 8 a
6 Mstr Bath B0 865 12 1-4 242 449 41 21 21
7 Master Bedroom 198 1,875 25 1-8 360 1,500 476 71 71
8 Downstair Hall 103 497 7 1-4 121 225 19 11 11
9 Bedroom 2 324 2032 27 1-8 ar3 1,555 34 73 73
10 Bedroom 3 323 2,029 27 1-4 391 724 34 34 34
11 Bath 2 7a 822 11 1-4 268 406 33 23 23
12 Stair 100 917 12 1-4 427 791 14 EYi v
entilation 3,342 590 048
System 1 total 2449 24 996 291 11,660 2239 521 521
System 1 Main Trunk Size: 9x12 in.
Velocity: 745 ft/min
Loss per 100 ft. 0.102 in.wg
[ Cooling System Summary |
Cooling Sensible/Latent Sensible Latent Total
Tons Split Btuh Btuh Btuh
H Blmt )i Al A A4 nAnS 7 oAC0d A4 2N e e Ee Tl A7 Oniy
I 85=x11in
4 4 3 of 3 [+ L= &

1% I

IS .




What About Manual J, D, S?

R
JEM J—1

Wging Catcylatton Procsdures A, 3, G, 0
1pyright by the

r Gonaitioning

sintragtoca of Ansriva

28 17th Sirpet NW.

"

Aspingion, 0.C. 20034
Inted in U3.A.
84

WORKSHEET FOR MANUAL J
LOAD CALCULATIONS FOR RESIDENTIAL AJR CONDITIONING

For: Name gji Kasi0 ﬂ&li- Iders
Addrens
City and Siate or Province . :
8ys Contracter Q‘ML..:XL&!.M%
Addrass
city

fNesign Conditions

Winter Summar
" outsiesdb O °F ineideds 1O ___°F outsidec _ T2 ___*F insidedn "

Winter Desian Tempsrature Ditferance 70 *F Summer Daslgn T ure Differance °F
Aoom ﬁl-!_m Duily Range — A

Heating Summary -
Total Heat Loss for Entire House (Line 15) = s 3723 . Btuh
Ventitation CFM = £ Wiriter Design Temperature Difference = 72 =; ¥

Heat Required for Ventiiation Al = 1.0X%

L CFMX o =) Fa Btuh
Oseign HeatingLosdRequiement ~ 5 39 AS. . mouss) _IBLO m:ﬁw

leidos.com/engineering

Cooling Summary

o2l
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What About Manual J, D, S
#  |M BathClos » Jam BRA#2 Ba
29 |2 A ] 29 L L L i
9 % 20 13 x C X 16 X X b
3 7 x X X X b
2 X 20 13 x x 16 X x k)
x T X X X X x
9 x 20 X X. . X i ox X
x X x x % 1 = F B
9 Jo1 Jew] B lois|uwsm| 8 | oas moer e ’
Wmmm
Procedure A - Winter Laffration HTM Calcaition Procodure I - Latent Inflliration Gain
Summer
1. Wintoe Intiteation CTM ) 06 16 g &l x 67 _CPM~ 715 Buh
05 ACHR ¢ _ 1995 Cu. FT. x 0.0167 = 167 CPM :
] Volame
Lk
P Lz. Winter Infiltratios, Bruh Precedure 1) - Equipment Sirkeg Londs
ot Ll x 167 CPMx __ 70 Wit TD ~ 12527 Buby ]
" . 1. Sensible Sizing Load
3. Winter Infiltration EITM Beuh
L 12577 Buh/ 3; Total Window & Docr = » HTM Seasiblo Veotisfion Load
254 Arca Lix_ $0  Veot CPMx 13 SummerTD = 823
0 ‘Semivle Load for Strockrs (Lins 19) ¥ 2405
o Sam of Ventiiation and Swnotre Loads - prril)
: a“mmbnm . x 1 1
P B - Sumen HTM Caienk Equipment Sizing Load - Sensible - B4
180 324 180 197 155 197 157 .
o 0 ) 2. Latent Sizing Load
180 306 1] 15 26 1] 0 1. Summer bdfilration CFM
o o o 0.2 ACHR® _ 19950 Cu.FT. x 0.0167 = &7 CPM Latont Ventilatich Losd
Volume 6Bx__ 50 Ve CFMx _ 16 g diff - 544
L IwmeiLoss = Z0x 6§ peopls + 1380
. Summer [nfiltration Biuh Infiltration Losd From Procedure-C + 728
Ll x 57 CFMX _ 15 Winter TD = 199 Broh Equipment Sizing Load - Luterrt = 2849
3. Summer Efiltration FTM
1099 Buah / 328 Total Window & Doot = 3 HTM * Refer 0 Tablo 6
Ares.

leidos.com/engineering
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nformation... How About Spreading The
Word?

Air Leakage Requirements

ents begin here:

2.4.1 through R402.4.4

ECCCNYS-NYS-2014 (R403.2) s for i seating

nd thermal
the construction
red, and yvou will

The ECCCNYS-2014 (Energy Code) contains very critical requirements for the air sealing rpdmal. ik

of HVAC distribution ducts in low-rise (3 stories or less) Residential Construction. These
requirements are covered in Section R403.2 of the Energy Code, and are replicated for
easy reference below.

R403.2 Ducts. Ducts and air handlers shall be in accordance with Sections R403.2.1 through R403.2.3
First, all ducts locoted outside the building envelope must be insuloted to the following R-values:

« R403.2.1 Insulation [Prescriptive). Supply ducts In attics shall be Insulated 1o 2 minimum of R-8. All other
ducts shall be insulated to a minimum of R-6

Exception: Ducts or portions thereof located completely inside the building thermal envelope.

Perhaps MORE importantly, all ducts, whether inside or outside the building envelope, must be sealed to
prevent conditioned air from leaking from them. This duct leakage can couse many problems in homes,
including losses in energy efficiency. movement of air through spaces not intended for that air movement,
and adverse impacts on building pressurization, potentially leading to gas appliance back drafting. struc-

leidos.com/engineering © Leidos. All rights reserved.

of the
ECCCNYS-NYS-2014 (R402.4)

The ECCCNYS- 2[11 1 (ll1a=rg:.f Fudr] contains very critic al requirements for the air sealing

nstruction. These requirements are covered
ire replicated for easy reference below.

jermal envelope shall be constructed to limit alr leakage In

-
g th 1 ‘elo hall Iy with Sect s R402.4.1.1
DUCt Leakage Req“".ements Of the n]'l:hpr!:'::[::::s :;:;lsl.:lh::l;z‘:;i;;p:rrh:;:.lI::;:.mslmlJnd
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Information... How About Spreading The Word?

> Offer Training, Lunch and Learn

> Software Demos
> DET Demos

> RESNET/ICC Collaboration & Guidance?

> Support from Providers?

Duct Leakage Requirements of the
ECCCNYS-NYS-2014 (R403.2)

The ECCCNYS-2014 (Energy Code) contains very critical requirements for the air sealing

of HVAC distribution ducts in low-rise (3 stories or less) Residential Construction. These

requirements are covered in Section R403.2 of the Energy Code, and are replicated for

easy reference below.

R403.2 Ducts. Ducts and air handlers shall be in accordance with Sections R403.2.1 through R403.2.3

First. all ducts located outside the building envelope must be insulated to the following R-values:

« R403.2.1 Insulation (Prescriptive). Supply ducts In attics shall be insulated to a minimum of R-8. All other
ducts shall be insulated to a minimum of R-6.

Exception: Ducts or portions thereof located completely inside the building thermal envelope.

Perhaps MORE importantly, all ducts, whether inside or outside the building envelope, must be sealed to

prevent conditioned air from leaking from them. This duct leakage can cause many problems in homes,

including losses in energy efficiency. movement of air through spaces not intended for that air movement.

and adverse impacts on building pressurization, potentially leading to gas appliance back drofting, struc-

leidos.com/engineering

Air Leakage Requirements of the
ECCCNYS-NYS-2014 (R402.4)

The ECCCNYS-2014 (Energy Code) con very critical requirements for the sealing
in low-rise (3 stories or less) Residential Construction. These requirements are covered
in Section R402.4 of the Energy Code, and are replicated for easy reference below,

The General ground rules for the air leakage requirements begin here:

+  R402.4 Alr leakage (Mandatory). The bullding thermal envelope shall be constructed to limit air leakage in
accordance with the requirements of Sections R402.4.1 through R402.4.4.

R402.4.1 Building thermal envelope, The build
and R402.4.1.2. The sealing methods between dissi
contraction.

hermal envelape shall comply with Sections R402.4.1.1
lar materials shall allow for differential expansion and

The Table referenced below details the requirements for air sealing
and insulation installation, to provide a proper air and thermal
boundary in the home. It also provides guidance for the construction
and inspection of homes: a visual inspection is required, and you will
Jfind a useful checklist for use in both construction and inspection in
this manual

» leidos,
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What CEOs Need to Learn

> Developing Relationships and Understanding
o Learn HERS Business & History
o Learn RESNET and Provider QA/QC

Systems approach

\

> Documentation — Ask for What They Want
o Punchlist of documentation?
o Designers Need to Help Here
> Understand Performance Approach
> NOT A BLACK BOX - Understand TOOLS
> Opportunity for CEO and Jurisdiction - DECREASE
Enforcement Workload!

» leidos,
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How PBFs and Utilities Support this HERS
Marketing Opportunity

What If We Had...

> A RATER in every New Home/Major Remodel?
> RATERS Assist in the Program Marketing?

Questions:

> Impacts on Marketing

> Who Gets the Marketing $$

> Who Pays for the Increased Compliance
> How Many Homes Could We IMPACT

» leidos,
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So....What's Next?
> Stay tuned to RESNET and SUPPORT

> Get to know the Code and Process in YOUR market
> Meet Your CEO and establish relationship
o Start with Marketing Testing — Ducts, Whole House

o Expand to Performance Calculations, submitting
your Client Code Documentation for Code
Compliance, etc.

o Full Tilt Cx!
o Commercial Building testing?

o Air Barriers, Air Leakage Testing, Water???
» leidos.



Q&A
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So...What Do We Do Next?
> Buy The Code

> Learn The Code

> KNOW Your CEO

> Understand HIS/HER World!

> Help Teach Your Common World?

> Let's Get 100% Compliance!

> MORE IMPORTANT - High Performance Homes

» leidos
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Thank You!
Mike DeWeln

Director of Strategic Programs
Leidos

518-369-7545

deweinms@leidos.com

SUPPORT RESNET!

SUPPORT YOUR LOCAL CEOS!

» leidos.
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