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Learning Objectives

e Understand Current Building Energy Codes

> |ECC 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
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Understanding Current Building
Codes that Impact Lighting Design




Department of Energy Resources

e Website: http://www.energycodes.qgov

e Free Software downloads of REScheck & COMcheck

e Updated Status of Energy Codes by State
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Massachusetts Building Code

7th Edition — 2010 Updates

“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)
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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
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IECC 2009 vs. ASHRAE 90.1 2007/

ASHRAE 90.1
IECC 2009 A

LPD Calculation: LPD Calculation:

A Whole Building or
Whole Building Soac by Shace

Method Only Method

Lighting Controls: ' Lighting Controls:
Bi-level switching Automatic Shutoff
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Lighting Power Density: Whole Building

TABLE 505.5.2
INTERIOR LIGHTING POWER ALLOWANCES

LIGHTING POWER DENSITY

Building Area Type * (w/ft2)
Automaotive Facility 0.9
Convention Center 1.2
Court House 1.2
Dining: Bar Lounge/Leisure 1.3
Dining: Cafeteria/Fast Food 1.4
Dining: Family 1.6
Dormitory 10
Exercise Center 1.0
Gymnasium 11
Healthcare-Clinic 1.0
Hospital 1.2
Hotel 1.0
Library 13
Manufacturing Facility 1.3
Motel 1.0
Motion Picture Theater 12
. Multi-Family 0.7
Office=1.0 Museum 11
Office 1.0
Wa ttS/Sqft Parking Garage 0.3
Penitentiary 1.0
Performing Arts Theater 1.6
Palice/Fire Station 1.0
Post Office 11
Religious Building 1.3
Retail® 15
School/University 1.2
Sports Arena 11
Town Hall 11
Transportation 1.0
Warehouse 0.5 »
Waorkshop 1.4 A
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Lighting Power Density: Space-by-Space

TABLE 9.6.1 Lighting Power Densities Using the Space-by-Space Method

Office=1.1
Watts/sqft

Common Space Types®

LPD (Wifthy

Building Specific Space Types

LPD (Wit

Office-Enclosed

11

GymnasimmExercise Center

Ofice-Open Flan

11

Playing Area

Conference/ Mesting Multipurpose

13

Exarcise Area

ClassroomLechre Training

14

Courthouse Police Staton Penttentiary

For Penitentiary

13

Couromoom

Loblby

13

Confinement Cells

For Hotel

Judges Chambers

For Performing Ars Theater

Fire Stations

For Motion Picture Theater

Fire 5mtion Engine Room

Andience/Seating Area

Sleeping Choarters

For Gymnasiom

Post Office—Soring Area

For Exercize Canter

Comvention Center—Exhibit Space

For Comvention Center

Library

For Penitentiary

Card File and Cataloging

For Feligions Buildings

Stacks

For Sports Arena

Feading Area

For Performing Ars Theater

Huospital

For Motion Picture Theater

Emerzency

For Transportation

Recovery

Aminom—First Three Floors

Hurse Station

Aminum—Each Additional Floor

Exam Treatment

Lounge Fecreation

Pharmacy

For Hospital

Patient Foom

Dining Area

Operating Foom

For Penitentiary

Mursery

For Hotal

Medical Sapply

For Motel

Physical Therapy

For Bar Lounge Leisure Dining

Radiology

For Family Dining

Lanmndry—Washing

Food Preparation

Automotive—S5 ervice Fepair

| Laboratory

IManufaciuring

4
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Commercial Code Compliance Tool

Used to show compliance with energy

code restrictions for all building systems E\/! 5
Simplified way for inspectors to validate .
codz compliaxcy i COMcheck
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)
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Interior Lighting Power Calculation

Incandescent/Halogen

Medium Bases

Fixtures with Ballasts /
Transformers

Line Voltage
Track Lighting

Low Voltage
Track Lighting

e Max Labeled Wattage

e Operating Input Watts of ballast

* Specified wattage of fixture, min. 30W / ft of track

» Wattage Limit of Circuit Breaker
» Wattage limit of permanent current-limiting device

e Wattage of Transformer
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COMcheck Example

COMcheck Software Version 3.7.1

@ example99.cck - COMcheck 3.7.1 Code: 90.1 (2007) Standard . . . . .
Fle Edi View Gptions Code Help Interior Lighting Application
DEE * 2@ X2 & Worksheet
| project | Envelope | InteriorLighting | Exterior Lighting | Mechanical | a0.4 (2007) Standard
[ Linear Fluorescent ][ Compact Fluorescent [ HID ][ Incandescent ][ Halogen ] Section 1: All 1 Lighting P Calculation
Component Fizzture ID Fizxture Description Lty DizSE i) Ballast Lamps e Nu.n A B c o
Watkage Per Lamp Fixture Fi Aspa Categoiy Fleszst Bped A Al i WA
ey Watis | e Bac)
Building Allowed wattage = 14936  Proposed wattage = 12478 Cromiman Epace T ypes e - Encosed F1=5) K] I
= " — — Corn Soace Tyoes Corderenoe/hest ng Wulipumoss 420 13 GaE
1 | [=-Commaon Space Types Office | Allowed wattage = 4972 Proposed wattage = 1976 — Hisssmmldammas = e e
z ~Incandescent 1 G Recessed wall washer  |Incandescent 150W 1 - Warehouses anad Parking MediurBubey Wateral Storage 530 o8 o
3 ~Incandescent 2 H Accent track lighting Incandescent SOW — + 1 - Minryeibncierfogy Ciatmtact Mmirieaing o s ki
. - Cramimn Sesce Tycss Lot 500 13 7B
bl --Compack Fluorescent 1 F Dawn light, twin tube Twin Tube 18W +||Magretic | 2 - ol M WEB L0
5 | [=-Comnmon Space Types Confer| Allowed wattage = 546 Proposed wattage = 3900
& | T8 T12Fluorescents [E |8 ft. Industrial, penda... |96" Ta 75W j|EIectr0nic j| 2 jl Section 2: Proposed Lighting Power Caleulation
7 | =-Commaon Space Types Corridd Allowed wattage = 700 Proposed wattage = 128 A B © o E
& | T8 T12Fluorescent4 D [# ft. Strip, surface mount [45” T8 32w vlEecronic w1+ il e B e e e e
9 | =-Wwarshouse and Parking:Medi| Allowed wattage = 2268 Proposed wattage = 260 Coimimen S Types Ofics - Encloesd (45208 1|
T " ] Incardeteent 1 G Revmme? wal washe | it 75060 1 2 150 300
10 f T8 T12 Fluorescent 3 |C |4 ft. weall ok, wrap-... |48 TG 32w j|EIectron|c j| 2 jl Incandsssant = H Acsant mack lighing # Iveancieassl SO 1 5 50 250
11 | B-Manufacturing: Detailed Mang Allowed wattage = 5670 Proposed wattage = 1274 Compact Fluoesosnt 1: 5 Down Rght, twin tube ! Twin Tube 18411 Magnetic ] 3 ] 1428
12 1 Recessed mtl halide do... |Metal Halide Sow | [Magnetic j 1 - S e K S S g | S
- - - TE T12 Flaoresent 5 E: & i Incusirial, pendar mount § 967 T8 TSW ¢ Ebetrenic z 30 130 000
13 il Lows bay, pendant mounk |High-Pressure Sodia,., | (Magnetic 1 - Commen Spass Types ComoooTramsion {1400 syt )
14 | = Common Space Types Lobby | Allowed wattage = 7580 Proposed wattage = 4940 TH TH2 Flaoreseent 4 O 4% Birie, suace mount £2° T 32 Blesroni: 1 4 a2 b=
" " . o ehetes and Pard g MediunBully Material Sorage (2520 g %)
15 T8 ) T12 Fluorescent 1 |& Zx4 Troffer, parabaolic ... |48" T3 32w ~||Electronic - 3 - 1 T et 18 Bl i s ST S = 5 r — 250
16 T8 [ T12 Fluorescent 2 |B Zx4 Troffer, parabalic .., |45" T3 32w ~||[Electronic = = 3| - M faciring Detaied Manufaciuring {2700 s fL)
HID T I Foseibsand il huabcde i gl J Melal Habde SOW | Magnet: 2 87 =T
HID ¥ ot Loww baay, pendant reount § High-Pressune Sodhum 15060 J Magnei: L] 1060 11&0
o Spot Types Lok (800 sg L)
TE{ TH2 Flaoresent 1 A 24 TroMer, parale oser | 487 T8 329 | Elcrenic 3 5 45
TE{ T12 Flaresoent B 2o Trofer, panale loser {487 T8 339 § Ekcironic & i 15 o
Total Proposed Was =  TM478
Section 3: Compliance Calculation
v Tkl ulbowvend 'Wams: miniss the Total Proposed Wats i greater Tan of squal o 2ere, the Bulding oomples
Tutal Abowes Wt = 14035
Tolal Proposed Waits = 13478
Projes Complance = 2453

Interior Lighting Passes: Design 16% better than Cade Envelope Interior Lighting Esterior Lighting @ |
|Add1’m0\re fitures to an appropriate building use category.




MA Appendix 120.AA — “Stretch” Energy Code

Creates Green Communities Program
> >S10M/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)

—_r
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Commercial Highlights for ‘Stretch’” Appendix

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 < 5,000sqgft
Special cases smaller than 40,000sgft

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




Implementing a Lighting Design
Strategy that Goes Beyond Code




Sustainable Lighting Design Strategy

Additional
llluminance at
the Workplane /\
e Direct/Indirect ) i TaSk (o Occupancy

Pendant slicdereatinge Sensors

. Rgcessed | « Table Lamp * Relay Panels
Direct/Indirect * Daylighting

e AMmbient s e Controls
Target \_/ Eliminate

lllumination wasted ener
~25-30fc >
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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

N
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Design 1
Typical Design Build using Standard Technology

. . Average
DES|gn Summary' Illuminance = 38fc

> (2) 2x4 16 cell Silver Parabolics LPD = 1.0 W/Sqft
> (2) Standard T8 Lamps & Ballast per Fixture (60 W)

» Fixtures spaced 4’ on center
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Improved Design using Energy Efficient
Technology

. . Average
DESIgn Summary' Illuminance = 38fc

> 2x4 Advanced Recessed Direct/Indirect LPD = .78 W/Sqft
(> 85% Efficiency) Same light levels

> (2) High Performance T8 Lamps & $35 Incentive/Fixture!
NEMA Premium .78BF Ballast (47 W) 22% Energy Savings!

REFLEX


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

Design 3
Advanced Design using Energy Efficient Technology

Design Summary: Average

o o llluminance = 26fc
> (2) 4’ High Efficiency D/I Pendants LPD = .63 W/Sqft
(98% Efficient with 30% Direct)

> (1) High Performance T8 Lamp & NEMA T .
Premium 1.15BF Ballast (38W) OR $44/0ffice!

> Optional Step-Dim ballast and Task Light @ARI=pNe111E

37% Energy Savings!
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Case Study Summary Analysis

“

2x4 Parabolics
Standard T8
Technology

2x4 Advanced

Recessed D/I
HPT8 Technology

4’ High
Efficiency D/I

Pendants
HPT8 Technology

Watts/ | Maint.

% Saved | LEED CI Utility
vs. IECC | V3.0 Pts | Incentive
2009 Earned

SO

$35/

Fixture

$30/
Fixture
OR
$1.00 /
Watt

*Note that Advanced Design puts adequate light where you need it most, can’t look at averagseaﬁgge!
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