EBringing o & prospesous butare whenr en avgy e e
s g, atundant, nefabie, sod afadoble Building Energy Codes

Exterior Lighting Requirements and
COMcheck:

IECC 2006
ASHRAE/IESNA 90.1-2004

Speakers
Pam Cole and Eric Richman, PNNL

V™ Uﬁ.mql.ﬂﬁ
{i%: Energy Efficien

Bringing o & prospemous kitens wher en args e
o dhec, atundant, e, ond afiardable Building Energy Codes

The U.S. Department of Energy is a Registered Provider with The
American Institute of Architects Continuing Education Systems. Credit
earned on completion of this program will be reported to CES Records
for AIA members. Certificates of Completion for non-AlA members are

also available.

This program is registered with the AIA/CES for continuing profession
education. As such, it does not include content that may be deemed or
construed to be an approval or endorsement by AlA of any material of
construction or any method or manner of handling, using, distributing,
or dealing in any material or product. Questions related to specific
materials, methods, and services will be addressed at the conclusion of
this presentation.




The Basis for Energy Requirements

* Energy Conservation and Production Act, as amended by
EPAct, requires States to adopt a commercial energy code

This drives state adoption of energy codes

* DOE determines the effective stringency level to meet or
exceed — currently ASHRAE/IESNA 90.1-1999

* Many code/standard versions available and currently
adopted — varies by state:

« Some adopt nationally available codes/standards (IECC,
ASHRAE/IESNA 90.1)

« Some develop state-specific codes
¢ Some have no code!
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Mandatory: Exterior Controls

® Photocell (for dusk-to-dawn lighting) OR

® Seven-day/seasonal programmable with astronomic
correction and 4 hour battery backup

d EXCGptiOI‘ISZ (where required for safety, security, or eye adaptation)

« Covered vehicle entrances
 Exits from buildings or parking structures

Intent: Eliminate
exterior lighting left
on during the day

Mandatory: Lamp Efficacy

Building grounds lighting luminaires over 100 watts must
have source efficacy of at least 60 lumens per watt

Light Source Typi_cal Syslqm Efficacy Range in LPW
(varies depending on wattage and lamp type)

Incandescent 10-18

Halogen incandescent 15-20

Compacr fluorescent (CFL) 35-60

Linear fluorescent 50-100

Metal halide 50-90
Exceptions:

® Controlled by motion sensor
* Any of the exterior lighting power allowance exceptions

® As approved for a historical, safety, signage, or
emergency consideration 5




Exterior Lighting Power Limits

Total Connected < Exterior Lighting
Power Power Allowance

» Calculate proposed connected lighting power
» Exempted lighting

» Calculate exterior Lighting Power Allowance
< Lighting power densities by exterior function
» Additional 5% added to total allowance

* Compare Total Connected Power to Total Power
Allowance

Intent of 5% adder: Allow flexibility
in design for critical or unusual
applications!

Exempted Exterior Lighting Power

» Specialized signal, directional,
and marker lighting associated
with transportation;

* Lighting that is integral to
advertising signage or
directional signage,;

« Lighting that is integral to
equipment or instrumentation
and is installed by its
manufacturer;




Exempted Exterior Lighting Power

* Lighting for theatrical
purposes, including
performance, stage, film,
and video production;

* Lighting for athletic playing
areas;

« Temporary lighting;

* Lighting for industrial
production, material
handling, transportation
sites, and associated
storage areas;

* Theme elements in
theme/amusement
parks;

* Lighting used to
highlight features of
public monuments and
registered historic
landmark structures or
buildings.




Exterior Lighting LPD Allowances

Tradable: Common exterior
lighting applications where
unused power can be traded
where needed.

For example, wattage
allowed for parking lot
lighting can be “traded” and
used for canopy lighting.

Non-Tradable: Less
common exterior lighting
needs that cannot be
traded. These applications
have more specific security
or task illuminance needs.

Exterior LPDs

Applications Lighting Power Densities

Tradable Surfaces

(Lighting Power Densities for open parking areas, building grounds, building entrances and exits, canopies and
overhangs, and outdoor sales areas may be traded)

Uncovered Parking Areas

Parking lots and drives 0.15 Wift?

Building Grounds

Walkways less than 10 feet wide 1.0 W/linear foot

Walkways 10 feet wide or greater, Plaza areas and 0.2 Wift2
Special feature areas

Stairways 1.0 Wift?

Note: Covered parking areas and interior stairways are

included in the interior LPD table 12




Exterior LPDs (Continued)

Applications

Lighting Power Densities

More Tradable Surfaces...

Building Entrances and Exits

Main entries

30 WI/linear foot of door width

Other doors

20 W/linear foot of door width

Canopies and Overhangs

Canopies (free standing & attached) and overhangs 1.25 Wift2
Outdoor Sales
Open areas (including vehicle sales lots) 0.5 Wi/ft2

Street frontage for vehicle sales lots in addition to “open
area” allowance

20 W/linear foot
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Exterior LPDs (Continued)

Applications Lighting Power Densities

Non-Tradable Surfaces (Lighting Power Density calculations for the following applications can only
be used for the specific application and cannot be traded between surfaces or with other exterior lighting. The
following allowances are in addition to any allowance otherwise permitted in the Tradable Surfaces section of this

table.)

Building facades 0.2 Wi/ft? for each illuminated wall or surface or 5.0
Wi/linear foot for each illuminated wall or surface
length

Automated teller machines & night depositories 270 W per location plus 90 watts per additional ATM
per location

Entrances and gatehouse inspection stations at 1.25 WIft? of uncovered area (covered areas are
guarded facilities included in the Canopies and Overhangs section of
Tradable Surfaces)

Note: two methods for facade calculation — use one or the

other but not both.
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Exterior LPDs (Continued)

Applications

Lighting Power Densities

Non-Tradable Surfaces

Loading areas for law enforcement, fire,
ambulance and other emergency service vehicles

0.5 Wi/ft2 of uncovered area (covered areas are
included in the Canopies and Overhangs section of
Tradable Surfaces)

Drive-up windows at fast food restaurants

400 W per drive through

Parking near 24-hour retail entrances

800 W per main entry

Note: Drive-up allowance applies to any type of drive-up

including pharmacy, bank, etc.
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What if My Design Does Not Comply?

Check calculations

» Appropriate exterior applications used?

...and design

Actual lighting equipment wattages used?
Applicable exemptions taken?

* Reasonable illuminance levels provided?

Efficient light sources used?

16




BECP Commercial Code Compliance Tools

Prescriptive Approach

* Simple, fast and easy
* Generally most stringent

* Requires minimum input

* Based on climate and
WWR

* Uses a prototype
building

COMcheck

Package Generator

Trade-off Approach

* Trade-off between components
* Provides design flexibility
* Requires area & U/R-factors

Windows version or
Mac version

|

COMcheck”

All COMcheck tools available from www.energycodes.gov

port: p
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& Untitled.cck - COMcheck
File Edt Wiew Options

Ol & &

Project | Envelope

Help
90,1 (59) Code
90,1 ("99) Standard

v 90,1 (2004) Standard
1995 [ECC

Location

State
2000 ECC
City E 2001 [ECC
2003 [ECC
Praject Type 204 [ECC

006 IECC

(3 Mew Constructiol

Georgia
[ gemineated Buil Massachusetts
Minnesata

Hew York

Edit Project Details — Yermant

PBima County, Arizona

Praject Details {optid

QeI HEIEErTT Info: Find Your Code

OwneriAgent

Desioner/Contractor

Code: 90.1 (2004) Standard

srior Lighting | Mechanical —"

Applicable to:
90.1-2004
2006 IECC -By-Space)

Add

Delete Tlpcate

Area Category Area | Witz

ftions

Click to select categary, j

=6 with no cooling)

appear
artificate.

}

Total Area III

Exterior Lighting Areas
[oeee ] teo.
Exterior Lighting Area Quantity | Units | WU}
1 |lick o select area kype, j

@il Untitled.cck - COMcheck

File Edit Wew Options Code Help

Code: 90.1 (2004) Standard

DEHE & B X &8
Project ‘ Envelope | Interior Lighting( Exterior Lighting M;haﬁ\ New Exterior nghtlng
Lacation \-/ Building Use Tab
State |N9W York “’| () Whale Building (3 Area Categary (Space-By-Space)
City |F\Ibany v| [ Add ] [ Delete ] [ Duplicate ]
Area Category Area W [FE2
Froject Type
(&) Mew Construction O Addition (O Alterations 1 |click to select cateqory. |

] semiheated Building (all areas are semineated with no cocling)

Project Details (optional)

Edit Project Detals. . This \nformat.ion will appear
on the compliance certificate.

TitleiSitesP ermit

OwnatfAgent

DesianenContractor

Motes

Totames | 0|

Exterior Lighting Areas

[ Add ] [ Delete ] [ Duplicate ] &) Help...

Exterior Lighting Area Quankity Uniks

Click to select area type. ﬂ

Envelope Interior Lighting Exterior Lighting @

Use the View' menu to display mandatory requirements
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@i Untitled.cck - COMcheck Code: 90.1 (2004) Standard
File Edt Yiew Options Code Help

FH ¢ BR XiE &

Project | Envelope | Interior Lighting | Exterior Lighting | M

Location

Building Use

Ciate |New Yotk v |

Ihg (&) Area Category (Space-By-Space)

Categories Separate for

[ add ] [ Delete ] [ Duplicate ]
Interior and Exterior

Area Category Area | Witz

Click bo select category, j

Froject Details {optional)

Edit Project Detals. .. This information will appear

on the compliance certificate.

Total Area lII

Tille/SiteiPe rmit Exterior Lighting Areas
Duplicate | &) Hela
(e, et Exterior Lighting Area uantity | Units
CesignerContractor 1 |Click to select area kvpe. j
Motes
< | >

Envelope Interior Lighting Exterior Lighting @

Lse the View' menu to display mandatory reguirements

ed e ode: 90 004 andard E

File Edt Wew Options Code Help

H BB XiE &

Project | Envelope | Interior Lighting | Exterior Lighting | Mechanical

Lacation Building Use
State |N'3W‘f°rk "| () Whole Building  (3) Area Category (Space-By-Space)
By |F\Ibany v| [ Add ] [ Delete ] [ Duplicate ]

Project Type Area Category Area | Wft2

& Mew Construction O Addition (O Alterations

Click to select category, j

[ semiheated Building (all areas are semiheated with no cooling)

Froject Details {optional)

Total Area lII

@

New Exterior Lighting iz,

Til Comp“ance Exterior Lighting Areas
\ [ add ] I Delete ] I Duplicate ] & Help..
OrvneriAgent \ Exterior Lighting Area Quantity | Units
N
DesigherContractor I‘%to select area bype. j
Notes
<

i/\

Ervelope Interior nghtmg mermr ngmmg
Use the Wiew' menu to display mandatory requirements.
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o] extlighting.cck - COMcheck

Code: 90.1 (2004) Standard M=%

File Edit Wiew Options Code Help

D@d &t 2R Xia 8

Project ‘ Envelope | Interior Lighting | Exterior Lighting | Mechanical

Lacation
State |Pennsylvania [v]
City |Pittsburgh [v]
Praject Type

(@) New Construction O Addiion O Alterations

[ semiheated Building (all areas are semiheated with no cooling)
Project Details (optional)
Edt Praject Detals. . This \nformat.ion will appear
on the compliance certificate.

TitlefSite/Permit

Building Ulse
()'Whole Building (%) Area Category (Space-By-Space)

[ Add ] [ Delete ] [ Duplicate ]

Area Categary Area | W2

Click ta select cateqary. j

Total Area o

&) Help...

et Exterior Lighting Area Quankity Units
) 1| Drive-up window v 2 window(sl
e 2 |Main entryfexit A 4 |t of door
3 |Parking areals) ~|| 15000 ftz /F
Motes N} |Walkiay < 10 et wide »|| 100 |ft OFW. .
<\ 1 | / [)]
S~ —
— ——

@1 ext.lite.example.cck - COMcheck
File Edit Yiew Options Code Help

DERE & 2R X8 &

Code: 90.1 (2004) Standard

Project | Envelope | Interior Lighting | Exterior Lighting | Mechanical

Linear Fluorescent | Campact Fluorescent | HID ][ Incandescent | Halogen |

§ Lamp Descriptionf Lamps Per | Mumberof | Fixture .
Component Fisture ID |  Fixture Description ‘ Wathags Per Lami Ballast i Fidnes | Viottoge Exemption
Exterior Lighting Areas: Mo exterior fixtures are defined.
1 Drive-up window (2 window(s)) Mon-tradable Wattage: Allowed =800 Proposed =0
2 | - Main entryfexit (4 ft of door width) | Tradable Wattage: Allowed = 120 Proposed =0
3 Parking areals) (15000 Ft2) Tradable Wattage: Allowed = 2250 Proposed =0
4 | o Walkway < 10 feet wide (100 Ft of wq Tradable Wattage: Alowed = 100 Proposed =0
BExerior Lighting: Passes. Design 96% hetter than Code Enwelape Interior Lighting Exterior Lighting

Add/mave fidures to an appropriate exterior area category.
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! extlighting.cck - COMcheck Code: 90.1 (2004) Standard

BEX|

Fle Edt Wew Options Code Help

DEd § BR X2 &

Project | Envelope | Interior Lighting ‘ Exterior Lighting ‘ Mechanical

Linear Fluorescent ][ Compact Flugrescent [ HID ][ Incandescent [ Halogen |

Component Fizture 1D Fixkure Description \\;Vaana[g):sPE;irpIE:er Ballast LiTlDtZrP:r N:T?j;:f \;2(:;’ ;e
Exterior Lighting Areas: Tradable Wattage: Allowed = 2470 Proposed = 2383
1| i=-Drive-up window (2 window(s)) Maon-tradatle Wattage: Allowed = 800 Proposed = 960
z| “HDI I et Halide 100w w[[vagerc ¢ 1 <[ 8 | 1
3 |i=-Main enkryfexic (4 ft of door width) | Tradable Wattage: Allowed = 120 Proposed = 84
4 - Compact Fluarescent 1 | ‘Sp\ral 424 j|EIectronic j‘ 1 j| 2 | 42
5 | =-Parking areals) (15000 ft2) Tradable ‘Wattage: Allowed = 2250 Proposed = 2200
& HID 2 | ‘High-Pressure Sod\u”.j|Magnet\c j‘ 1 j| 3 | 440
7 | =-Walkway < 10 feet wide (100 ft of wg Tradable Wattage: Allowed = 100 Proposed = 89
8] “HID3 I Vet Halide 32w wlfEedronic +[ 1 < 3 | =@

Exterior Lighting: Passes using supplemental allowance watts. Design 0% better than Code Emvelope | TBD | Interior Lighting | TED | Exterior Lighting

0%

®

Adddmove Midures to an approptiate exerior area category

#] extlighting.cck - COMcheck Code: 90.1 (2004) Standard

BE]

Fle Edt Wew Options Code Help

DER % 2@ Xz &

Project | Envelope | Interior Lighting ‘ Exterior Lighting ‘ Mechanical

Linear Fluorescent ][ Compact Fluorescent ] HID [ Incandescent ][ Halagen ]

Component Fizbure 1D Fixkure Description t;anaE:sPc;ﬁ;Tp Ballast Lir\lptZrzer N;Tfu?egf viztttf :e
Exterior Lighting Areas: Tradable ‘Wattage: Allowed = 2470 Proposed = 2333
1| = Drive-up window (2 window(s)) Mon-tradable Wattage: Allowed = 800 Proposed = 960
2| “HDI I Wetal Halidz 100w ~[[Magretic »[ 1 <[ 8 | 12
3 | = Main entryexit (4 Ft of door width) | Tradable Wattage: Allowed = 120 Proposed = 84
4 “Compact Fluorescent 1 | ‘Sp\ral 420 j|EIectmnic j‘ 1 j| 2 | 42
5 | = Parking area(s) (15000 ft2) Tradable Wattage: Allowed = 2250 Proposed = 2200
3 LoHID 2 | ‘High-Pressura Sod\u”.j|Magnet\c j‘ 1 j| 5 | 440
7 | = Walkway < 10 feet wide (100 ft of we Tradable W s =
8]  HID3 | Wetal Halie 32w v[[Electronic [ 1 v w33

Allowed 2470 + 800 = 3270 x 5% unrestricted allowance = 163.5 watts
Drive Up Window: Proposed Wattage = 960 vs. 800 allowed

Failing by 160 watts, unrestricted allowance covers it

Extatior Lighting: Passes using supplemental allowance watts, Desigh 0% better than Code Emvelope | TBD | Interior Lighting | TED' | Extatior Lighting

1)

©

Addimove fidures to an appropriate exerior area category
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www.energycodes.gov

Energy Efficiency and Renewable Energy &onar A U WP Y

Building Energy Codes Program

5 E Soarch anargyco

About the Program

Site Map
Program Highlights DOE's Bulding Energy Codes Program is an information reseurce on national model energy codes. We work Meed Help?
Press with other govermnment agencies, state and local junsdictions, national code organizations, and industry Ask an [nergy Codes I

(Scftware Tcols an
Codes Assstancs)

Compliance Tools to promote stronger building energy codes and help states adopt, implement, and enforce those codes.

Residentisl (ALScheck) Tha Program recognizas that anergy codas maximize energy afficiancy only when they ara fully embraced by users and EERE [nformation Cen
Commarcial (COMchesk) threugh and enforcement.

Commercial ' Free Software
Training/Cducation
ﬁ REScheck
Recoeded Webcasts
v — 8 Scheck, BE BEScheck Package Generator
Fresentations coMcheck
Ewents Calendar CQMchpck, COMChock:Wab, COMchack Pacikaos Ganarater New Online self-Paced
Urergy Codes Glossary Training Pilot Studie
S—— Aunilable
SR Technical Support N
Code Analysis and r .
Davalopment (W Resource Center :
Implementation Tooks Hesgurce Center T e
Ask an Energy Codes Expert Published M‘l::\das.:luu
" % 2607
Gulf Coast Energy Sa|
Resource Materials t
Status of State Energy Federal Register
- Announcement!
Hrwsdettes Naw Irterim Sta
Technical Support Reguires designs 30 pe:
Coda Motee below Standard $0.1 ar|
IECC, # Wfa-cyele cost-
Ralatod Links eifective,

Training Tools

* PowerPoint
presentations with faculty

notes
4 i Building Energy Codes
Cas?e StUd_ e_s ONLINE TRAINING
® Online training |

* Online videos |1 Topic outine

LR
Auvancy

COMcheck 101 Training

Welcome to the new Buiding Energy Codes Program anline traimng toel. This ool
alloves you 1o leam about using COMehesk to comply with the 2003 Intemational
Ennrqy Conssrvation Code at your own pace You can chodse to procaed through the
Ezursa in topic order of proceed to the summary sections and take the test io
chillenge your knovledge

Esth sechion s desigred to provde a basic overaew of the regusemnents, and most
sections have links that prowsde additional detasls on that section's topic as well as
additional rasources for mora infamation if you are interested

CEUs: Paticinants who succassfully complata the course and test and antar thair ALA
numbers will be submitted to AL by BECP for 1.5 AIACES LU (HSW). A cenificats
of completion 13 avalable for paricipents who can sell-report for CEUs, inchuding for
1GC runewal centdication. Note: you must be a registered user of B

Tralning she to access course qulzzes and tests,

Audisnce: Building snergy code oficials, designers, enginsers, buldars, and anyone
#l3s imvalved in [ Enedgy code comp form buiding
28




@/ Building Energy Codes
RESOURCE CENTER

’ SEARCH: IGraphics j FOR: Iduct system approach HYAC W SEARCH BROWSE: |Select a Tapic... -

Home  About the Resource Center  Ask a Question  Advanced Search  Help

@A Graphics Search Results

2 Printer-fizndly Format
Keywords: oLt systam aoproach HVAC

ADDITIONAL RESOURCES

Yiewing: 1-9 of 92

- [ N———— m

. ? :’f_ i Orline Tools

st — ! Presentations
: .f,..{:l_ﬂj“ Vides

Setting the Standard Newsletter

gt L e g ]

® Register on-line to receive the latest h‘/gemm;gg;armwm
up-to-date information on energy

code related issues. Sasemets: Admtags ad isantiges of it B
Basements During Initial Construction of the Home

Newsletter

* http://www.energycodes.gov/news/
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More Information?

* More information and detailed training opportunities are
available from:

www.ashrae.org

www.iccsafe.org

www.iesna.org

The
LIGHTING
AUTHORITY

| ;i\/| www.energycodes.gov
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Questions/Comments

® Help Desk — on-line electronic form
http://www.energycodes.gov/support/helpdesk.php

* Email
Techsupport@becp.pnl.gov
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