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Learning Objectives

Understand Current Building Energy Codes
IECC 2009 and ASHRAE 90.1 2007

MA Appendix 120.AA – ‘Stretch’ Energy Code

Compliance Tool – COMcheck Review

Commercial Office Lighting Design Case Studies 
Design Meets Code – No incentives

Design Below Code – Prescriptive Utility Incentive

Design >15% Below Code – Performance Incentive & LEED points



Understanding Current Building 
 Codes that Impact Lighting Design



Department of Energy Resources

Website: http://www.energycodes.gov

Free Software downloads of REScheck & COMcheck

Updated Status of Energy Codes by State



Massachusetts Building Code

“In accordance with the statutory requirements of the Green 

 Communities Act, the BBRS has amended the Building Code as of January 

 1, 2010, requiring the use of the 2009 IECC with MA amendments, 

 instead of 2006.  Recognizing the burden this may place on projects 

 under design, BBRS is allowing a 6‐month concurrency period, through  

 June 30, 2010, during which either the IECC 2006 w/ 2007 IECC 

 Supplement and MA amendments or IECC 2009 with MA amendments 

 may be used.”

(780 CMR January 2010)

7th
 

Edition –
 

2010 Updates



IECC 2009 Model Energy Code Highlights

• Forced choice of compliance with entirety of IECC 
 or ASHRAE 90.1

Change forces all disciplines to comply with one code

• Task Lighting Exemption recognized by IECC 
• Daylight zone control updates
• New Exterior lighting zones



IECC 2009 vs. ASHRAE 90.1 2007



Lighting Power Density: Whole Building

Office = 1.0 

 
Watts/sqft



Lighting Power Density: Space‐by‐Space

Office = 1.1 

 
Watts/sqft



Commercial Code Compliance Tool

• Used to show compliance with energy                    
 code restrictions for all building systems

• Simplified way for inspectors to validate                  
 code compliancy

• Must know the following to complete report:
Governing Energy Code for project (select from menu)
Space Type & Square Footage
Wattage for each various lighting system in Design
Quantity of Fixtures per Type                                   
(per Lighting Design &/or Reflected Ceiling Plan)



Interior Lighting Power Calculation



COMcheck
 

Example



• Creates Green Communities Program
>$10M/year funding to cities & towns 
5 requirements include life‐cycle building                     
energy efficiency
Currently 26 municipalities have adopted

• Towns that adopt ‘Stretch’
 

code must adopt 
 Residential & Commercial

• Effective Dates of either January 1 or July 1 with 
 6mo concurrency requirement

• Utility Incentives based upon 2009 IECC LPD Limits 
 (not the reduced ‘Stretch’

 
LPD limits)

MA Appendix 120.AA –
 

“Stretch”
 

Energy Code



• Only for New Construction > 5000sqft
New Buildings or Building additions 

• Performance option for all Buildings 
Design 20% below ASHRAE 90.1 2007 LPD Levels

• Prescriptive option for most building types  
5,000 to 100,000sqft

• Exemptions (comply with base code)
Commercial buildings < 5,000sqft

Special cases smaller than 40,000sqft

Commercial renovations and existing interior fit‐outs

Commercial Highlights for ‘Stretch’
 

Appendix

*Content taken from presentation by Ian Finlayson, 
Executive Office of Energy and Environmental Affairs.



Implementing a Lighting Design 
 Strategy that Goes Beyond Code



Sustainable Lighting Design Strategy

Target 
Illumination 

~25-30fc

Additional 
Illuminance at 
the Workplane

Eliminate 
wasted energy 



Lighting Design Case Study

Baseline Information:
10’ x 12’ office space (9’ ceiling)

Standard Reflectances (80/50/20)

Maintained Light Levels Shown at Workplane Height (2.5’ AFF)

Key Comparison Metrics: 
Lighting Power Density per Space (W/sqft)

Light Levels (Average and Task Specific)

Functionality & Aesthetics of the Design



Design 1
 Typical Design Build using Standard Technology

Design Summary:
(2) 2x4 16 cell Silver Parabolics

(2) Standard T8 Lamps & Ballast per Fixture (60 W)

Fixtures spaced 4’ on center

Average                     

 Illuminance

 

= 38fc
LPD = 1.0 W/Sqft



Design 2
 Improved Design using Energy Efficient 

 Technology

Design Summary:
2x4 Advanced Recessed Direct/Indirect 
(> 85% Efficiency)

(2) High Performance T8 Lamps & 
NEMA Premium .78BF Ballast  (47 W)

Average                     

 Illuminance

 

= 38fc
LPD = .78 W/Sqft

Same light levels
$35 Incentive/Fixture!
22% Energy Savings!

http://www.corelite.com/common/brands.cfm?pg=Detail&id=17145


Design 3
 Advanced Design using Energy Efficient Technology

Design Summary:
(2) 4’ High Efficiency D/I Pendants        
(98% Efficient with 30% Direct)

(1) High Performance T8 Lamp & NEMA 
Premium 1.15BF Ballast  (38W)

Optional Step‐Dim ballast and Task Light

Average                     

 Illuminance

 

= 26fc
LPD = .63 W/Sqft

37% Energy Savings!   

 $30 Incentive/Fixture 

 OR $44/Office!
5 LEED Points!



Case Study Summary Analysis

Design Details Watts/ 

 
Sqft

Maint.
Light 

 
Levels

Meets 

 
Code?

% Saved 

 
vs. IECC 

 
2009

LEED CI 

 
V3.0 Pts 

 
Earned

Utility 

 
Incentive

1 2x4 Parabolics

 
Standard T8 

 
Technology

1.0 38fc Y 0% 0 $0

2 2x4 Advanced 

 
Recessed D/I 

 
HPT8 Technology

.78 38fc Y 22% 2 $35 /
Fixture

3 4’

 

High 

 
Efficiency D/I 

 
Pendants

HPT8 Technology

.63 26fc* Y 37% 5 $30 / 

 
Fixture    

 
OR 

$1.00 / 

 
Watt 

 
Saved*Note that Advanced Design puts adequate light where you need it

 

most, can’t look at average alone!
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