[bookmark: _Ref350146948][bookmark: _Ref350146953][bookmark: _Ref350147330][bookmark: _Ref350147336][bookmark: _Toc411593498]4.5.7	Lighting Power Density 
DESCRIPTION 
This measure relates to installation of efficient lighting systems in new construction or substantial renovation of commercial buildings excluding low rise (three stories or less) residential buildings.  Substantial renovation is when two or more building systems are renovated, such as shell and heating, heating and lighting, etc.  State Energy Code specifies a lighting power density level by building type for both the interior and the exterior.  Either the Building Area Method or Space by Space method as defined in IECC 2012 or 2015, depending on the IECC in effect on the date of the building permit, can be used for calculating the Interior Lighting Power Density[footnoteRef:1].  The measure consists of a design that is more efficient (has a lower lighting power density in watts/square foot) than code requires.  The IECC 2012, which is adopted in Illinois, applies to both new construction and renovation. [1:  Refer to the referenced code documents for specifics on calculating lighting power density using either the whole building method (IECC) or the Space by Space method (ASHRAE 90.1).] 

This measure was developed to be applicable to the following program types: NC. 
If applied to other program types, the measure savings should be verified.
DEFINITION OF EFFICIENT EQUIPMENT 
In order for this characterization to apply, the lighting system must be more efficient than the baseline Energy Code lighting power density in watts/square foot for either the interior space or exterior space.  
DEFINITION OF BASELINE EQUIPMENT 
The baseline is assumed to be a lighting power density that meets IECC 2012 or 2015, depending on the IECC in effect on the date of the building permit., the State of Illinois Energy Code requirements.
DEEMED CALCULATION FOR THIS MEASURE
Annual kWh Savings 	
ΔkWh 	= (WSFbase-WSFeffic )/1000* SF* Hours * WHFe
Summer Coincident Peak kW Savings 
ΔkW 	= (WSFbase-WSFeffic )/1000* SF* CF * WHFd
DEEMED LIFETIME OF EFFICIENT EQUIPMENT 
The expected measure life is assumed to be 15 years[footnoteRef:2] [2:  Measure Life Report, Residential and Commercial/Industrial/Industrial Lighting and HVAC Measures, GDS Associates, June 2007.] 

DEEMED MEASURE COST 
The actual incremental cost over a baseline system will be collected from the customer if possible or developed on a fixture by fixture basis. 
LOADSHAPE
	Loadshape C06 - Commercial Indoor Lighting

	Loadshape C07 - Grocery/Conv. Store Indoor Lighting

	Loadshape C08 - Hospital Indoor Lighting

	Loadshape C09 - Office Indoor Lighting

	Loadshape C10 - Restaurant Indoor Lighting

	Loadshape C11 - Retail Indoor Lighting

	Loadshape C12 - Warehouse Indoor Lighting

	Loadshape C13 - K-12 School Indoor Lighting

	Loadshape C14 - Indust. 1-shift (8/5) (e.g., comp. air, lights)

	Loadshape C15 - Indust. 2-shift (16/5) (e.g., comp. air, lights)

	Loadshape C16 - Indust. 3-shift (24/5) (e.g., comp. air, lights)

	Loadshape C17 - Indust. 4-shift (24/7) (e.g., comp. air, lights)

	Loadshape C18 - Industrial Indoor Lighting

	Loadshape C19 - Industrial Outdoor Lighting

	Loadshape C20 - Commercial Outdoor Lighting


COINCIDENCE FACTOR
The summer peak coincidence factor for this measure is dependent on the building type.

Algorithm
CALCULATION OF SAVINGS 
ENERGY SAVINGS 
ΔkWh = (WSFbase-WSFeffic )/1000* SF* Hours * WHFe 
Where:
WSFbase 		= Baseline lighting watts per square foot or linear foot as determined by building or space type.   Whole building analysis values are presented in the Reference Tables below.[footnoteRef:3] [3: See IECC 2012 and 2015 - Reference Code documentation for additional information.] 

WSFeffic		= The actual installed lighting watts per square foot or linear foot.
SF 		= Provided by customer based on square footage of the building area applicable to the lighting design for new building.
Hours 		= Annual site-specific hours of operation of the lighting equipment collected from the customer. If not available, use building area type as provided in the Reference Table in Section 4.5, Fixture annual operating hours.
WHFe 		= Waste Heat Factor for Energy to account for cooling savings from efficient lighting is as provided in the Reference Table in Section 4.5 by buidling type.  If building is not cooled WHFe is 1.
HEATING PENALTY
If electrically heated building:
ΔkWhheatpenalty[footnoteRef:4]  = (WSFbase-WSFeffic )/1000* SF* Hours * -IFkWh	 [4: Negative value because this is an increase in heating consumption due to the efficient lighting.] 

Where:
IFkWh	= Lighting-HVAC Interation Factor for electric heating impacts; this factor represents the increased electric space heating requirements due to the reduction of waste heat rejected by the efficent lighting. Values are provided in the Reference Table in Section 4.5.  If unknown, use the Miscellaneous value.
SUMMER COINCIDENT PEAK DEMAND SAVINGS 
ΔkW = (WSFbase-WSFeffic )/1000* SF* CF * WHFd
Where:
WHFd		= Waste Heat Factor for Demand to account for cooling savings from efficient lighting in cooled buildings is as provided in the Reference Table in Section 4.5 by buidling type. If building is not cooled WHFd is 1.
CF  		= Summer Peak Coincidence Factor for measure is as provided in the Reference Table in Section 4.5 by buidling type. If the building type is unknown, use the Miscellaneous value of 0.66. 
Other factors as defined above

NATURAL GAS ENERGY SAVINGS
ΔTherms = (WSFbase-WSFeffic )/1000* SF* Hours * - IFTherms
Where:
IFTherms 	= Lighting-HVAC Integration Factor for gas heating impacts; this factor represents the increased gas space heating requirements due to the reduction of waste heat rejected by the efficient lighting.  This value is provided in the Reference Table in Section 4.5 by buidling type.
WATER IMPACT DESCRIPTIONS AND CALCULATION  
N/A
DEEMED O&M COST ADJUSTMENT CALCULATION 
N/A








REFERENCE TABLES

Lighting Power Density Values from IECC 2012 and 2015 for Interior Commercial New Construction and Substantial Renovation Building Area Method:
	[bookmark: _GoBack]Building Area Type [footnoteRef:5] [5:  In cases where both a general building area type and a more specific building area type are listed, the more specific building area type shall apply.] 

	IECC 2012
Lighting Power Density (w/ft2)
	IECC 2015
Lighting Power Density (w/ft2)

	Automotive Facility
	0.9
	0.80

	Convention Center
	1.2
	1.01

	Court House
	1.2
	1.01

	Dining:  Bar Lounge/Leisure
	1.3
	1.01

	Dining:  Cafeteria/Fast Food
	1.4
	0.9

	Dining:  Family
	1.6
	0.95

	Dormitory
	1.0
	0.57

	Exercise Center
	1.0
	0.84

	Fire station
	0.8
	0.67

	Gymnasium
	1.1
	0.94

	Healthcare – clinic
	1.0
	0.90

	Hospital
	1.2
	1.05

	Hotel
	1.0
	0.87

	Library
	1.3
	1.19

	Manufacturing Facility
	1.3
	1.17

	Motel
	1.0
	0.87

	Motion Picture Theater
	1.2
	0.76

	Multifamily
	0.7
	0.51

	Museum
	1.1
	1.02

	Office
	0.9
	0.82

	Parking Garage
	0.3
	0.21

	Penitentiary
	1.0
	0.81

	Performing Arts Theater
	1.6
	1.39

	Police Station
	1.0
	0.87

	Post Office
	1.1
	0.87

	Religious Building
	1.3
	1.0

	Retail[footnoteRef:6] [6:  Where lighting equipment is specified to be installed to highlight specific merchandise in addition to lighting equipment specified for general lighting and is switched or dimmed on circuits different from the circuits for general lighting, the small of the actual wattage of the lighting equipment installed specifically for merchandise, or additional lighting power as determined below shall be added to the interior lighting power determined in accordance with this line item. ] 

	1.4
	1.26

	School/University
	1.2
	0.87

	Sports Arena
	1.1
	0.91

	Town Hall
	1.1
	0.89

	Transportation
	1.0
	0.70

	Warehouse
	0.6
	0.66

	Workshop
	1.4
	1.19

























Lighting Power Density Values from IECC 2012 for Interior Commercial New Construction and Substantial  Renovation Space by Space Method:
[image: ]
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Lighting Power Density Values from IECC 2015 for Interior Commercial New Construction and Substantial Renovation Space by Space Method:
[image: ] [image: ]

The exterior lighting design will be based on the building location and the applicable “Lighting Zone” as defined in [image: ]

The exterior lighting design will be based on the building location and the applicable “Lighting Zone” as defined in 
IECC 20152 Table C405.56.2(1)  which follows. This table is identical to IECC 2012 Table C405.62(1).
[image: ][image: ]






















The lighting power density savings will be based on reductions below the allowable design levels as specified in IECC 2012 Table C405.6.2(2) or IECC 2015 Table C405.5.2(2).
Allowable Design Levels from IECC 2012which follows. 
[image: ]




Allowable Design Levels from IECC 2015
[image: ]
Illinois Statewide Technical Reference Manual - 4.5.7 Lighting Power Density
MEASURE CODE: CI-LTG-LPDE-V032-1640601
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EXTERIOR LIGHTING ZONES
LIGHTING

SONE DESCRIPTION

| |Developed areas of national parks, state parks, forest
land, and rural areas

"Areas predominantly consisting of residential zoning,
2 |neighborhood business districts, light industrial with
limited nighttime use and residential mixed-use areas

3 |All other areas not classified as lighting zone 1, 2 or 4

High-activity commercial districts in major metropoli-
4 |tan areas as designated by the local land use planning
authority
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TABLE C405.6.2(1)
EXTERIOR LIGHTING ZONES

LIGHTING
ZONE

DESCRIPTION

1

Developed areas of national parks, state parks, forest
land, and rural areas

Arcas predominantly consisting of residential zoning,

2 neighborhood business districts, light industrial with
limited nighttime use and residential mixed use areas
3 All other areas
High-activity commercial districts in major metropoli-
4 |tan areas as designated by the local land use planning

authority





image8.png
TABLE Ca05.6.202)
INOIVIDUAL LIGHTING POWER ALLOWANCES FOR BUILDING EXTERIORS

(e i o soow wow mw 10w
e e |
et P s
T BT SN i T
| Tt O
[ Walkuaye e than 07 Waineas foox 07 08 Wilinear foot. 1.0 Whinear foat
| Rk " Sy R — -
Wil 0 e vide
b | owwn v oo o2
A e
Saivas P v o T
e s | Pl v T L
e S Eriee s
inigevood ma— e R T L
g — i v i dom v i
s i oo | Wit | @ Wmrton | 0 Wi | 2 Wi o
e i iowan | oo wsin i oty
e | T TE i T
s canope
g wowe D s Lowne
T | zswe s o v
Street fromtage Tor -
st | oo | owamri | 0V | 9kt
oncater | omodagite | i o
ot St | Bodmgisien | Nootioumss | e S W | i r 3 oW | s S0 Wi
(Ve ponr i o | o o 51 o s s
ety Bunons | wilor i gt | vl e o
ot oo e o s 0 W et o S e b | 0 e o
lcaonc it | | W et 0w el | W et | S0 pr s
pctenimie | ™l | iyt | el | SDincitaon | A iin
ond oot e[ Eninces e ehone 75w o v | 075 WA ocverd | 073 Wi o sovred | 075 W t o |
rwoct surfuces or | lnspection St and uncovered area | and uncovered area | and uncovered area. uncovered area
apar | s o
. The Tosdin wem o T
ey | cneement | 5wt cvrnt | 05k mst g | 05WAE chsnetang | 05w ofconcred
oneduonioie | amimc ot || O |ttt | b oond s
o v oy
|“Tradable Surfaces" el .
et e [ widow s [0 e e 00 o v s 00 v g | OO g v o
g 16 000 | 3003 iy | 800 e ey | 800 e ey | 00 s iy

I BT R ————




image9.png
TABLE

405.5.2(2)

INDIVIDUAL LIGHTING POWER ALLOWANCES FOR BUILDING EXTERIORS

LIGHTING ZOES
Zone Tone2 Zoned Tone
Base Site Allowance
Gsealonazce s sow aow 0w 0w
nontradable surfaces.)
novered Parking Aveas
Poking e md dves | O0AWE 00 WA oOWE LW
Bulding Growds
Walkwayslesshan | o7 Wiinearfoot | 07 Whinearfoot | 0.8 Wiinear foot 1.0 Wiinear foot
Walkways 10 feet wide
or greater, plaza areas o1swa oW 016w 02w
special featue areas
Swirvays WA TOWa TOWE TOWA
Tradsble Sursces Pedesmian nnels WA BWE W 03WE
GJ;"“"{JWH ‘Building Entrances and Exits
oty 30 Whinewr oot | 20 Wihnear foor | 30 Wilinear oot 30 Wikaear foot
grounds, building entries of door width. of door width of door width. of door width
entrances and exits, 20 W/kinear foot 20 W/linear foot 20 W/linear foot 20 Whinear foot
‘:"fﬂl"ﬁ 'ﬂd;"::’-‘-@ ‘of door width of door width of door width of door width
e e OBWE OB WE oW 0w
Sates Canopies
Free-standing and 05w 06w 05w Lowse
Gutdoor Saies
Opes sra: (ocludig 02w 02w 05w 07w
Sireet rontage for
shicealeslonin | Nosllowance 10 Wiinear oot 10 Wlnear oot 30 Wikinear foot
owance
0075 Wit of gross | 0113 W of gross. 015 Wi of gross,
Nonmdable Surtaces Building facades: Noallowance above-grade wall area | above-gradewall area | above-grade wal area
igtimgpoer | Automstedeller {270 perloction pi | 270 perlocationp | 270 per Icaion s | 270 per oo pas
for the following, ‘machines (ATM) and | 90 W per additional | 90 W per additional | 90 W per additional 90 W per additional
opcatons cacbe | | might depositories | ATMperlocation | ATMperlocation |  ATMperlocation | ATM perlocaton
used only for the
pecitic spplication | 12005 35 EXEROUSE | 75 /¢ of covered | 075 W/ of covered | 075 WF of covered | 0.75 Wi ofcovered and
nd camorbe tmaded | ehvaded tadioes and uncovered area | anduncoveredarea | and uncovered area uncovered area
berween sutaces o | S
withother exerior | Loading areas forlaw
ighting The e | 05 WiF of coveredand | 05 W ofcoveredand | 0.5 Wit ofcoveredand | 0.5 Wi of covered
llowing allowances other unc area unc area ‘uncovered area uncovered area
are in addition to any | emergency service overed overd rered = 4
sllowance otherwise velicles
E;:;Rr;ﬁ:w “Drive-up windows/doors |400 W per drive-through | 400 W per drive-through | 400 W per drive-through | 400 W per drive-through
section of thistable) | Parking near 24-h0ur | 300 1 per main entry | 800 W permainentry | 00W permainenry | 800 W per main enry

For ST 1 foot = 304.8 mm, 1 watt per square foot = W/0.0929 .

W =watts.




image1.png
COMMERCIAL ENERGY EFFICIENCY

TABLE C405.5.2(2) TABLE C405.5.2(2)—continued
INTERIOR LIGHTING POWER ALLOWANCES: INTERIOR LIGHTING POWER ALLOWANCES:
SPACE-BY-SPACE METHOD SPACE-BY-SPACE METHOD
COMMON SPACE-BY-SPACE TYPES LPD (w/ft?) COMMON SPACE-BY-SPACE TYPES LPD (w/ft?)
Atrium — First 40 feet in height 0.03 per ft. ht. Healthcare clinic/hospital
; . - 1 Corridors/transition
Atrium — Above 40 feet in height 0.02 per ft. ht. Exam/iceatment
Audience/seating area — permanent Emergency
For auditorium 0.9 Public and staff lounge
For performing arts theater 2.6 Medical supplies
For motion picture theater 1.2 Nursery
Classroom/lecture/training 1.30 Nurse station
Conference/meeting/multipurpose 1.2 Physical therapy
Corridor/transition 0.7 Patient room
Dining area Phar.macy _ _
Bar/lounge/leisure dining 1.40 Radiology/imaging
Family dining area 1.40 Operating room
— — : Recovery
Dressing/fitting room performing arts theater 1.1 Lounge/recreation
Electrical/mechanical 1.10 Laundry — washing
Food preparation 1.20 Hotel
Laboratory for classrooms 1.3 Dining area
Guest rooms
Laboratory for medical/industrial/research 1.8 Hotel lobby
Lobby 1.10 Highway lodging dining
Highway lodging guest rooms
Lobby for performing arts theater 3.3 Ifb—c y ofele
ibrar
Lobby for motion picture theater 1.0 Stac};(s
Locker room 0.80 Card file and cataloguing
Lounge recreation 0.8 | Reading area
Office — enclosed 1.1 Manuchturmg .
. — Corridors/transition
| |Office —open plan 1.0 Detailed manufacturing
| |Restroom Equipment room
— - Extra high bay (> 50-foot floor-ceiling height)
Sales area 1.6 High bay (25- — 50-foot floor-ceiling height)
Stairway 0.70 Low bay (< 25-foot floor-ceiling height)
Storage 0.8 Museum
- - General exhibition 1.00
Workshop Restoration 1.70

Courthouse/police station/penetentiary
Courtroom 1.90
Confinement cells
Judge chambers
Penitentiary audience seating
Penitentiary classroom
Penitentiary dining

BUILDING SPECIFIC SPACE-BY-SPACE TYPES

Parking garage — garage areas

Convention center
Exhibit space
Audience/seating area

Fire stations
Engine room
Sleeping quarters

Automotive — service/repair Post office

Sorting area

Bank/office — banking activity area

Dormitory living quarters Religious building
, . : Fellowship hall 0.60
GyFrr_ltnasmm/fltness center 0.0 Audience seating 2.40
itness area . - . -
) Worship pulpit/choir 2.40
Gymnasium audience/seating 0.40 _ b PUPTHe
Playing area 1.40 Retail
Dressing/fitting area
(continued) Mall concourse

Sales area

(continued)
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