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Green Communities Act (GCA)

A GCA- 2008 Energy legislation in MA

A Adopts latest IECC building energy code
I Plus other energy measures
I Building commisioning
I Building code training

A CreatesGreen Communities Program

IECC = International Energy Conservation Code i of International Codes Council (ICC)



http://www.mass.gov/legis/laws/seslaw08/sl080169.htm
http://www.mass.gov/?pageID=eoeeaterminal&L=5&L0=Home&L1=Energy,+Utilities+&+Clean+Technologies&L2=Renewable+Energy&L3=Renewable+Portfolio+Standard&L4=Green+Communities&sid=Eoeea&b=terminalcontent&f=doer_rps_gc_green_comm_div&csid=Eoeea
http://www.iccsafe.org/ps/pdf/3800S09.pdf
http://www.iccsafe.org/news/about/

Green Communities Program

A $10m/year in funding to towns & cities

A 5 requirements include lifeycle building
energy efficiency

A The Stretch code is a practical way to
demonstrate lifecycle energy efficiency

I Built on energy cosgffectiveness modeling
I Building sciencéased
I Building specific liteycle

analysisvould becomplex e

to administer i
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IECC and ASHRAE Codes

AICC & ASHRAE develop model building codes
and standards for the US.

A ICC: publishes IECC energy code

i 3 year cycle IECC 2006, IECC 2009  [fifuAToNAL
CODE COUNCIL
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A ASHRAE: publishes 90.1 standard i,
I 3 year cycle 90-2007, 90.12010 e%
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IECC = International Energy Conservation Code i of International Codes Council (ICC)

ASHRAE = American Society of Heating, Refrigerating and Air-Conditioning Engineers



http://www.ashrae.org/
http://www.ashrae.org/
http://www.ashrae.org/
http://www.iccsafe.org/ps/pdf/3800S09.pdf
http://www.iccsafe.org/news/about/
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http://www.iccsafe.org/ps/2009signup.html
http://www.iccsafe.org/ps/2009signup.html
http://www.iccsafe.org/ps/2009signup.html
http://www.bocai.org/book_building.asp
http://www.bocai.org/book_mechanical.asp
http://www.bocai.org/book_fuel.asp
http://www.bocai.org/book_property.asp
http://www.bocai.org/book_fire.asp
http://www.bocai.org/book_zoning.asp
http://www.bocai.org/book_plumbing.asp
http://www.bocai.org/book_accessibility.asp
http://www.bocai.org/book_sewage.asp
http://www.bocai.org/book_electrical.asp
http://www.bocai.org/book_residential.asp

IECC and ASHRAE Codes In MA

A MA 6th edition until 2008, unique to MA

A MA 7th edition: IECC 2006/07 and ASHRAE
90.1-2007 for energy code

AMA 8theditonH nnd WLQ / 2RSa

and IECC as the energgde begins in 2010

I Note: The IECC allows ASHRAE 90.1 as an alternative
compliance path for commercial buildings

ASHRAE 90.1 = Energy Standard for Buildings Except Low-Rise Residential Buildings



IECC 2009 and Stretch code

A MA will have IECC 2009 energyde
with Stretch code option.

A Stretch code is an appendix to 1EC

A Stretch code uses realorld testing

to ensure residential energy savings, and
energy modeling to ensure commercial energy
savings

A Subsidies helpff-set some incremental costs
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Many ways to meet code

Base Energy CodelECC 2009

Performance Prescriptive
HERSs rating trade-offs
IECC Chapter 4 HERS rating 100 REScheck (based IECC Chapter 4
section 405 or lower on IECC Ch. 4)

Stretch Energy Codé Appendix 120.AA

Construction Performance Prescriptive
Type

New Homes HERS (65 or 70) N/A
Additions HERS (65 or 70) Energy Star Homes
Builders Option Package (BOP)
Renovations HERS (80 or 85) Energy Star Homes

Builders Option Package (BOP)
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Whytest Performance?

Prescrlptlve codes
R 2 ygatantee
good Installation, air
_ and water tightness,
T -~ &=  or thatthermal

| Insulationis
effective.

(smallair gapscan
reduceinsulation R
< values by 5% or
more)

il plate

Image source: Environmental Protection Agency



Whytest Performance?

Design Installation
& Equipmentall
Important.

A Blowerdoor test
for air leakage

A Infra-red camera
tests thermal

parrierinstall.

A Duct test for
neating & AC

Image source: http://www.pixelthermographics.co.uk/images/FrontJoinedIR.jpg



Residential New Construction
At SNF2NXIFyOS 2yfté wain

i UsesHome Energy Rating SystéHERS)
i 70 or less < 3,000 sq ft. -
| 65 Or eSS > 31000 Sq ft Existing ! EE

Homes
120

110

A Requires a certified HERS re s — o

80

80

I Review building plans
.. T P . e
I Check Insulation installation e
i Blowerdoor and ductesting =
. . Zero Ener: | i
i Thermal bypass Checklist = = fme B °

@% Less Energy :

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


http://www.resnet.us/ratings/overview/default.htm

Residential Additions

A 2 optionsc Performance or Prescriptive
I HERS index on just addltlomften not p055|ble)
or whole house
| Treated as new constructior
I 70 or less < 3,000 sq ft.
I 65 or less > 3,000 sq ft.

A Most Additions will use Prescriptive Path
I Energy Star Builders Option Package (BOP)
i Includes Thermal Bypass Checklist
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Residential Renovations

A Two options similar to additions

I Performance HERS option (mostly-gut
renovations)

I 85 orless < 2,000 sq ft.
i 80 or less > 2,000 sq ft. s

A Prescriptive Energy St
I Energy Star for homes ®
BuildersOption Package '.

I Requires Thermal Bypa€#iecklist

Image source: http://www.wilkinsonbuild.co.uk/PortaIs/S/Renovation/renovation2.ﬁbg
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ENERGY STAR Qualified Homes
. 17 National Builder Option Package

ENERGY STAR

The requirements for the ENERGY STAR Builder Option Package (BOP) are specified in the table below.

To qualify as ENERGY STAR using this BOP, a home must meet the requirements specified, be verified and field-tested
in accordance with the HERS Standards by a RESNET-accredited Provider, and meet all applicable codes.

Hot Climates Mixed and Cold Climates
(2004 IRC Climate Zones 1,2,3) (2004 IRC Climate Zones 4,56,7.8)
Right-Sized *: _ .
i Right-Sized =
Cooling e ENERGY STAR qualified A/C J _
Equipment (145 SEER/ 12 EER); OR « 135EERAC;, OR
(Where ' T 2 + ENERGY STAR qualified heat pump®
Provided) » ENERGY STAR qualified heat pump (14.5 SEER/ 12 EER /8.5 HSPF)
(14.5 SEER/ 12 EER /8.2 HSPF) ' '
¢ ENERGY STAR qualified gas furnace
» 80 AFUE gas furnace; OR (90 AFUE), OR . 23
- 53 « ENERGY STAR qualified heat pump =
. « ENERGY STAR qualified heat pump : . _
Heating . (See Note 3 for specifications); OR
. (14.5 SEER /12 EER /8.2 H5PF); OR . .
Equipment L « ENERGY STAR qualified boiler
* B0AFUEoll fumace « ENERGY STAR qualified oil fumace
(85 AFUE)
Thermostat ° ENERGY STAR qualified thermostat (except for zones with radiant heat)
Ductwork Leakage *: <= 4 cfm to outdoors / 100 sq. ft.. AND
R-6 min. insulation on ducts in unconditioned spaces °
 Infiltration " (ACH50): 7in CZ's 1-2 | 6inCZs34 | 5inCZs57 | 4inCZ8; AND
Ernvalsma - et latiam lavale Hhat raot o aveoad Htha 00d 1ee 8 aAnr
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ﬂ Please F||_| out the Following Farm. _"f'u:uu cannok save data typed into this Farm. = | Highlight Fisl:
Please print wour completed Farm if wou would like a copy For wour records,

ENERGY‘ STAR Qualified Homes
Gy ST Thermal Bypass Inspection Checklist

Home Address; City: State:
Thermal Bypass Inspection Guidelines G“,J;EE%‘:;“S E:r'i':i';; v‘:ﬂt;;d N/A

1. Owerall Air Barrier Requirements:
and Thermal Insulation shall be installed in full contact with sealed interior and exterior air barrier except for alternate to interior air barrier
Barrier Alignment | ynder item no. 2 {Walls Adjoining Exterior Walls or Unconditioned Spaces)

All Climate Zones:

1.1 Overall Alignment Throughout Home O O O O
1.2 Garage Band Joist Air Barrier (at bays adjoining conditioned space) O O O O
1.3 Attic Eave Baffles Where Vents/Leakage Exist O O O O
Only at Climate Zones 4 and Higher:
1.4 Slab-edge Insulation (A maximum of 25% of the slab edge may be
uninsulatad in Climate Zones 4 and 5.) l:l l:l l:l l:l
Best Practices Encouraged, Not Req’d.:
1.5 Air Bamrier At All Band Joists (Climate Zones 4 and higher) O O O O
1.6 Minimize Thermal Bridging (e.g., OVE framing, SIPs, ICFs) O O O O
2. '-.“."alls. Adjoining Requirements:
Exterior Walls or « Fully insulated wall aligned with air barrier at both interior and exterior, OR
Unconditioned = Altzrnate for Climate Zones 1 thru 3, sealed exterior air barrier 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 Attic Slopes/Walls
2.4 Aftic Knee Walls

2.5 Skylight Shaft Walls

2.6 Wall Adjoining Forch Roof
2.7 Staircase Walls

2.8 Double Walls

OOy 00| 0| O0/O 4
OO 000000
0| O O 0|0 Oy Oy A
L) Oy OO O O Oy
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A The Stretch appendix puts the current Energy
Star Homes program intoode (at Tier 2 level)

A All new residential constructiocanuse the
Energy Star homes program to receive:

I Builder incentives/rebates
A$1250/home for HERS 65

Aother utility incentives; on appliances,
flourescent lights, etc. ‘W

I Builder training and materials

I Subsidized HERS raters ENERGY STAR

HOMES



COMMERCIAL STRETDE
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A Onlyfor New Construction over 5,0G¢
I New Buildings or Building additions
A Performance option for all Buildings
I 20% below ASHRAD.1-2007
A Prescriptive option for most building types
i 5,000- 100,000 f¢
A Exemptions (comply with base code)
I Commercial buildings smaller tha 000 f¢

I Speciatasessmaller than 40,0062
I Commerciatenovations and existing interior fatuts

-
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building size/type

A Over100,000 f¢ - Only Performance option
I Energy model showin20% below ASHRARB.1-2007

A 5,000:100,000 f¢¢ Performance or Prescriptive
I 20% below ASHRAE or
I Stretch code amendments to IECGapterb

A Speciatases; buildings with unusual energy
demands

I Supermarkets, Labs, Warehouses
i Over 40,000t? - 20% below ASHRAE 92007



Commercial Basand Stretch code

A Performance option is 20% better than base code i.e
ASHRAE 902007

I Modeling is common to most commercial new construction
(same as LEED, MEPA requirements )

A Prescriptive option is a revised IECC Ch.5 based on
dz A f A 0 & & d2edlaitndlin€s RLINEY 2 NNBY

A Utility program & incentiveo help

A Prescriptive option includes 3 choices
I Heating and cooling equipment improvements,
I Improved Lighting efficiency (LPD)
I 3% + of electric needs from eite renewables
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