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Topics

m [ECC 2009 Overview

m What 1s the Stretch Code?

m Discussion and Q&A




Energy Codes in MA are changing

m New base energy code in July 2010 (IECC 2009)

= Roughly 10-15% more efficient than IECC 2006
m Next [-Code 1/1/2013-Designed to be 30% better

m New phase of outcome-based Energy Codes

m Stretch Code appendix 115.AA
= Approx 15-20% more energy

efficient than the base code
(IECC 2009/ AHRAE 90.1 2007)

m Commercial bldgs. ASHRAE 90.1-2007 remains

ASHRAE 90.1 = Energy Standard for Buildings Except Low-Rise Residential Buildings
IECC = International Energy Conservation Code — of International Codes Council (ICC)




IECC and ASHRAE Codes

m JCC & ASHRAE develop model buﬂdmg codes
and standards for the US. 3

m [CC: publishes IECC energy code
INTERNATIONAL
m 3 year cycle IECC 2006, IECC 2009 CODE COUNCIL

m ASHRAE: publishes 90.1 standard
= 3 year cycle 90.1-2007, 90.1-2010

IECC = International Energy Conservation Code — of International Codes Council (ICC)
ASHRAE = American Society of Heating, Refrigerating and Air-Conditioning Engineers




TIECC 2009 and the MA 8t»
Edition

m JECC 2009 and the Stretch Appendix
115.AA Codes address energy only

m MA 8t Edition will address all codes
(structural, plumbing, etc.)




What’s Changed Since IECC 20067

® New requirements

® Building envelope tightness
® Duct testing

= Lighting equipment
m Pool controls and covers

® Snow melt controls

®m No moisture control requirements (framed
walls, tloors and ceilings)




TIECC 2009 Additions,
Alterations, Renovations and
Repairs

Conform as relates to new
construction

Unaltered portion (s) do not need
to comply

Additions can comply alone or in
combination with existing
building

Exceptions




Mandatory Requirements Air
Leakage Control

® Building envelope .

m Sealed with caulking materials
or

m Closed with gasketing systems

= Joints and seams sealed or

taped

= Air permeable insulation is not
used as air sealing material




STRETCH ENERGY CODE
APPENDIX 115.AA




Stretch Code Adoption, by Community
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Eighty-five municipalities have adopted the new

Board of Building Regulations and Standards (BBRS) “‘ Pﬁﬂ";‘

Stretch Code, as of May 10, 2011.
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Why an Optional Stretch Code?

m Growing desire to reduce costs, reduce
dependency on imported fuels, and address
climate change

m Several towns and cities asked for the ability to
adopt stronger building codes

m BBRS developed one alternative code that is
consistent across the state




What does the Stretch Code Apply
to?

m Residential B Commercial

. | f
® New Construction (5,000-100,000 sq/ft)

m Performance Only ] NCW COﬂStI‘UCthn

m Additions m Additions

m Performance /Prescriptive

m Renovations Exempt

® Home Renovations

m Performance /Prescriptive

m Historic Home Exemption




Residential Stretch Code:
New Construction

Building
category

Definition

Requirements based on
energy performance
[can do prescriptive in-
stead where shown)

Alternative “pre-

scriplive” require-
ment — specific ef-
ficiency measures

New ressdential

Single-family. mulb-
family of 3 siones or
less

HERS ndex &5 above
3.000 f°. 70 below 3,000
", certified by HERS
rater. follow Energy Slar
thermal bypass checklst

HNone

Residential ad-
ditians

Expansions of exist-
ing Fving space

HERS 85 owver 3,000 &~ )
HERS 0 Below 3,00 1
certified by HERS rater
[oF can choosSe prescng-
s opisan 5L naht)

Frescnptnre opton of
Enengy Star Homes
program - Same 35
ressdental rehab be-
]

Major residen-
tial rehab/ al-
terations

Major alterations as
in existing code -
excludes storm win-
dows. reroofing.
diocirs, #ic,

HERS 80 over 2,000 f°,_
HERS 85 under 2,000 &,
certified by HERS rater
(or prescnpineg opbon )

Prescriptive option of
Energy Star Homes
program; insulation
equal to IECC 2009




Residential New Construction




Performance Path

m Performance Path is the only option
m Uses Home Energy Rating System (HERS)
m 70 or less < 3,000 sq ft. T:w
® 65 or less > 3,000 sq ft. ’

m Requires a certified HERS rater

Existing
Homes

Standard
New Home

= Review building plans

m Check insulation installation
® Thermal bypass Checklist

m Blower-door and duct testing

Image source: www.lexingtoninfrared.com/hers-ratings.php




What is a HERS Rating?

® Home Energy Rating System
(HERS) Index

HER_S"E’ Index

m Each home is tested, certified “B-  Wors Energy
and labeled by an independent Existing
HERS Rating Company

Homes

Standard

= Must follow Residential Energy New Home
Services Network (RESNET)

testing procedures

- A HERS Rater uses software to
model the home’s energy
performance based on plan analysis

and on-site testing to calculate a
HERS Index. (Can be used instead
of ResCheck)




What is the Thermal Bypass Checklist?

ENERGY‘ STAR Qualified Homes
ENERGY STan Thermal Bypass Inspection Checklist

Home Address:; City: State:

Corrections Builder Rater
Needed Verified | Verified

Thermal Bypass Inspection Guidelines MNTA

Owerall Air Barrier Requirements:

and Thermmal Insulation shall be installed in full contact with sealed interior and exterior air barrier except for alternate to interior air barrier
Barrier Alignment under item no. 2 (Walls Adjoining Exterior Walls or Unconditioned Spaces)
All Climate fones:

1.1 Cverall Alignment Throughout Home

1.2 Garage Band Joist Air Barrier (at bays adjoining conditioned space)

1.3 Atlic Eave Baffles Where Vents/Leakage Exist

Only at Climate Zones 4 and Higher:

1.4 Slab-edge Insulation (4 maximum of 25% of the slab edge may be
uninsulataed in Climate Zones 4 and 5.)
Best Practices Encouraged, Not Req'd.:

1.5 Air Barrier At All Band Joists (Climate Zones 4 and higher)
1.6 Minimize Thermal Bridging {e_g.. OVE framing, SIPs, ICFs)

Walls Adjoining Requirements:

Exterior Walls or » Fully insulated wall aligned with air barrier at both interior and exterior, OR

Unconditioned » Alternate for Climate Zones 1 thru 3, sealed exterior air bamrier aligned with RESNET Grade 1 insulation fully supported
Spaces = Continuous top and bottom plates or sealed blocking

2.1 Wall Behind ShowerTub
2.2'Wall Behind Fireplace

2.3 Insulated Aftic Slopes/\Walls
2.4 Attic Knee Walls

2.5 Skylight Shaft Walls

2.6 Wall Adjoining Porch Roof

2.7 Staircase Walls
Z.8 Double Walls

O O0|0Oj0| 0| 0o;
O|00|00oon
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Stretch Code vs. IECC
Comparison

HERS® Index

Std New Home

IECC 2006
IECC 2009 ~ HERS 90

Stretch Code
IECC 2012 < 3000 sq ft- HERS 70
~HERS 70 > 3000 sq ft - HERS 65




Home Additions




Performance or Prescriptive Path
Addition Only
m Performance Path
m 70 or less < 3,000 sq ft.
® 65 or less > 3,000 sq ft.

Prescriptive Path
m ENERGY STAR Windows U=.30)

= [ECC 2009 insulation and envelope requirements

® Duct leakage under 4 cfm per 100 sq ft
® Builder Verified Thermal Bypass Checklist
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Performance or Prescriptive Path

B Performance Path is easier than for new
construction and additions

= Fasier HERS index requirement (mostly relevant for
gut-renovations)

m 85 or less < 2,000 sq ft.
m 80 or less > 2,000 sq ft.

m Prescriptive Path

m Same as additions

Image source: http://www.wilkinsonbuild.co.uk/Portals/5/Renovation/renovation2.jpg




Stretch Code and ENERGY STAR

m The Stretch appendix almost puts the current
ENERGY STAR Homes program into code

m ENERGY STAR i1s a proven cost-effective
program

m 31% 1n 2010 of new construction in MA

m Builder incentives/rebates
= Incentives up to $8000, r
= Rebates on appliances, W
heating and cooling, lighting, etc.

® Builder training and materials ENERGY STAR
m Subsidized HERS raters HOMES

m Third party verification




COMMERCIAL STRETCH CODE
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Commercial ‘Stretch’ Appendix

B Addresses the construction of new commercial

buildings and additions over 5,000 ft2

m Two Options (depending on size)
- Pertformance option - 20% below Code

- Prescriptive option for most building types
5,000 - 100,000 £t2




Advanced Building Features

* Hah Efficency 1-5 Fendant Lighting

+ Lightng Control Efficncy

+ Reduced Lighting Power Densily

+ Efficent Ste Lighing

+ Addtonal Wal hsulaton

* Hgh Parfrmance Gazng

+ Eficent VAVRTU s, with ECM Motors

+ Demand Confral Ventiation

+ Pl Load HVAC Effcaency Enhancaments

Funded Utility Services Support
+ EarlyLfe Cycle Cost Andlyss

* Iregraled Design Team Approach

+ Commissionng

Project Description

The 47,000 5F Fideity Bank Corporate Office and Branch was constuckd 25 2
design-buid project in Leominsker, MA. The for story buidng wil provide
offica Dace pus 2 ground floor branch bank office. This proect i acdamad fr s
highly suzcessful mplemantation of the nationd Advancad Buldngs program. The
proect demonshrates he vaidiy of the Advanced Buidings program asmdins
The guideine cast efiecively defivered even more than the expecied 20% b 30%
reguchon i annua energy costs compared {0 @ code based cesgn.

Envelope Improvements
» Wals: Added 3-4/2" batt insulation to planned 2 ngid.
+ Gazing:
« Upgrade U value from 0.42 o 0.31
« Upgrade SHGC from 0.50t0 0.30
* Projected envelope savings: $1,500

Project Team

Ownar:
Fideiity Bank
Project Managemant:
Habitat Advisory Group
Achiect
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High Performance Building Design Uses 31% Less Energy

Savings Projection

Anrnual Enengy Savings: £ 27600 Payback with | reoentives: 1.2 years ROI: 83%
Payadk withaul Incenives: 3.7 years RDOLE 27T%

Additional Cost for Upgradeas: $£100 622 o ¥

Ly Incenfves -3 95 587

Ml O Cosls

§13. 500

Saving s Components
@27, 600 annual savings)

§ 34035

$00000
1% Improvemeant Over Code S20000
FT0000
Lantng B0 00
§7.200 $50.000
$30.000
Buding
Eriwbope W

1,500 Edvanzal Buldngs

Anmeal Energy Costs

Lighting Savings Summary

Tz Highfing layout conaisted mainky of T-5 pendants in open offlce
Feas, and the lalest generstion o recessed T-3 fixdures in fhe

resraaining aness
Frajecked Lighling Savings: £7.200

Enargy Cods

%

o i o Final Dasign

Bulldings Critria Hl-l:h.l-l:ll:ln

Improved lighting gua ity whike using less energy!




Compliance

Codes and Training




Code Compliance & Inspections

m Essentially the same as base code

= Same building inspections

m Approves building documents,
Energy Star and HERS rating or
ASHRAE modeling as

documentation of energy compliance




Training on new energy codes

Covering both the IECC 2009 & Stretch code

Provided free to all Code Officials
= Includes IECC code book and Stretch appendix

Provided at cost to building professionals

Register online: www.cetonline.org/Events/events.php

m Separate Commercial and Residential sessions

Energy star homes training available for free:
www.energystarhomes.com/

Utilities offer commercial ‘Core Performance’ energy
training




Stretch Code
Case Studies




Massachusetts Stretch Code Improvement - Cash Flow

Baseline Home (2,672 sf)

Stretch Code

IECC 2009 Code Stretch Code - with ENERGY STAR*® -
HERS Index Modeled in REM/Rate 86 70 70
Improvement Measures (changes - Unconditioned basement - Ceiling, R38 G1 - Ceiling, R38 G1
relative to Basecase) - Floor, R30 - Heating, 94 AFUE - Heating, 94 AFUE
- Walls, R21 - Water heating, .62 EF - Water heating, .62 EF
- Ceiling, R38 G2 - Infiltration, 4 ACH50 - Duct leakage, 6%
- Heating, 80 AFUE - Efficient lighting, 75% - Infiltration, 5 ACHS0
- Cooling, 13 SEER - Exhaust Only Ventilation - Efficient lighting, 80%
- Water Heating, .59 EF - Exhaust Only Ventilation

- Duct leakage, 8%
- Infiltration, 7 ACH50
- Efficient lighting, 50%

Improvement Costs $ 2,049 % 2,155

HERS Rater Fee' $ 900 $ 900

HERS Rater reimbursement” - $ (650)
ENERGY STAR Incentive’ - $ (650)

Total Improvement Costs $ 2,949 $ 1,755

Mortgage Interest Rate 6% 6%

Loan Term (Years) 30 30

Annual Incremental Mortgage Payment $ 214 % 127
Annual Energy Costs® $ 3,870 $ 3,463 3 3,454

Annual Energy Savings from Baseline $ 507 % 516
Annual Cash Flow § - $ 293 % 389

! Estimated Massachusetts ENERGY STAR Homes Program HERS Rater Fee (Range is from $750-$1500, but typically close to $750).
Includes cost for conducting Themmal Bypass Inspection

’HERS Rater Fees are reimbursed by the Massachusetts ENERGY STAR Homes program by between $650-900 per unit, depending upon the HERS rating achieved.

*Massachusetts ENERGY STAR Homes Program may receive a minimum incentive of $650.
‘ENERGY STAR requirements have been added to the Stretch Code package.
“Stretch code homes may qualify for of $1250 where the HERS rating is ~65 or lower

Annual energy costs are based on most recently available fuel costs, from November 2009. Costs for heating are based on natural gas
prices, the least expensive heating fuel. With oil, savings would increase.



Massachusetts Stretch Code Improvement - Cash Flow

Stretch Code

IECC 2009 Code Stretch Code -with ENERGY STAR*® -
HERS Index Modeled in REM/Rate 92 65 65
Improvement Measures (changes - Unconditioned basement - Ceiling, R60 G1 - Ceiling, R60 G1
relative to Basecase) - Floor, R30 - Heating, 94 AFUE - Heating, 94 AFUE
- Walls, R21 - Water Heating, .62 EF - Water Heating, .62 EF
- Ceiling, R38 G2 - Duct Leakage, 6% - Duct Leakage, 6%
- Heating, 80 AFUE - Infiltration, 3 ACHS0 - Infiltration, 3 ACHS0
- Cooling, 13 SEER - Efficient Lighting, 90% - Efficient Lighting, 90%
- Water Heating, .59 EF - Exhaust Only Ventilation - Exhaust Only Ventilation

- Duct leakage, 8%
- Infiltration, 7 ACHS0
- Efficient lighting, 50%

Improvement Costs $ 5576 § 5,576
HERS Rater Fee' $ 900 § 900
HERS Rater reimbursement’ - $ (650)
ENERGY STAR Incentive’ - $ (650)
Total Improvement Costs $ 6,476 § 5,176
Mortgage Interest Rate 6% 6%
Loan Term (Years) 30 30]
Annual Incremental Mortgage Payment $ 471  § 376
Annual Energy Costs® § 6510 § 5055 % 5,055
Annual Energy Savings from Baseline $ 1455 § 1,455
Annual Cash Flow $ - $ 984 § 1,079

' Estimated Massachusetts ENERGY STAR Homes Program HERS Rater Fee (Range is from $750-$1500, but typically close to $750).
Includes cost for conducting Thermal Bypass Inspection

’HERS Rater Fees are reimbursed by the Massachusetts ENERGY STAR Homes program by between $650-900 per unit, depending upon the HERS rating achieved.

*Massachuseits ENERGY STAR Homes Program may receive a minimum incentive of $650.
*ENERGY STAR requirements have been added to the Streich Code package.
®Stretch code homes may qualify for of $1250 where the HERS rating is ~65 or lower

®annual energy costs are based on most recently available fuel costs, from November 2009. Costs for heating are based on natural gas
prices, the least expensive heating fuel. With oil, savings would increase.



Massachusetts Stretch Code Improvement - Cash Flow

Stretch Code

IECC 2009 Code Stretch Code - with ENERGY STAR*® -
HERS Index Modeled in REM/Rate 86 70 70
Improvement Measures (changes - Unconditioned basement - Ceiling, R60 G1 - Ceiling, R60 G1
relative to Basecase) - Floor, R30 - Heating, 94 AFUE - Heating, 94 AFUE
- Walls, R21 - Water Heating, .62 EF - Water Heating, .62 EF
- Ceiling, R38 G2 - Infiltration, 5 ACHS0 - Infiltration, 5 ACHS0
- Heating, 80 AFUE - Efficient lighting, 75% - Duct leakage, 6%
- Cooling, 13 SEER - Exhaust Only Ventilation - Efficient lighting, 80%
- Water Heating, .59 EF - Exhaust Only Ventilation

- Duct leakage, 8%
- Infiltration, 7 ACH50
- Efficient lighting, 50%

Improvement Costs 3 3,262 § 3,643
HERS Rater Fee' $ 900 §$ 900
HERS Rater reimbursement? - $ (650)
ENERGY STAR Incentive® - $ (650)
Total Improvement Costs $ 4162 § 3,243
Mortgage Interest Rate 6% 6%
Loan Term (Years) 30 30]
Annual Incremental Mortgage Payment $ 302 % 236
Annual Energy Costs® $ 3,754 % 3171 % 3,159
Annual Energy Savings from Baseline 3 583 § 595
Annual Cash Flow § - $ 281 % 359

! Estimated Massachusetts ENERGY STAR Homes Program HERS Rater Fee (Range Is from $750-$1500, but typically close to $750).
Includes cost for conducting Thermal Bypass Inspection

’HERS Rater Fees are reimbursed by the Massachusetts ENERGY STAR Homes program by between $650-900 per unit, depending upon the HERS rating achieved.

*Massachusetts ENERGY STAR Homes Program may receive a minimum incentive of $650.
‘ENERGY STAR requirements have been added to the Stretch Code package.
®Stretch code homes may qualify for of $1250 where the HERS rating is ~65 or lower

EAnnual energy costs are based on most recently available fuel costs, from November 2009. Costs for heating are based on natural gas
prices, the least expensive healing fuel. With oil, savings would increase.



Massachusetts Stretch Code Improvement - Cash Flow
Cambridae Trinle Decker (5.136 sf)

IECC 2009 Code Stretch Code
HERS Index Modeled in REM/Rate 92 85
Improvement Measures (changes - Unconditioned basement - Infiltration, 4.5 ACHS0
relative to Basecase) - Foundation Walls, RO - Efficient Lighting, 75%
- Frame Floor, R30 - Exhaust Only Ventilation
- Walls, R13
- Celling, R38 G2

- Heating, 80 AFUE

- Water Heating, .39 EF
- Infiltration, 7 ACH50

- Efficient lighting, 50%

Improvement Costs 3 2,202
HERS Rater Fee1 $ 9200
Total Improvement Costs $ 3,102
Mortgage Interest Rate 6%
Loan Term (Years) 30]
Annual Incremental Mortgage Payment 3 225
Annual Energy Costs2 $ 6,828 3 6,263
Annual Energy Savngs from Baseline S 263
Annual Cash Flow § - $ 340

Notes
" Estimated Massachusetts ENERGY STAR Homes Program HERS Rater Fee (Range is from $750-51500, but typically close to $750).
Includes cost for conducting Themrmal Bypass Inspection

2Annual energy costs are based on most recently available fuel costs, from November 2009, Costs for heating are based on natural gas
prices, the least expensive heating fuel. With oil, savings would increase.



Questions?




