4.5 [bookmark: _Ref409616447][bookmark: _Toc411593491] 	Lighting End Use
[bookmark: _GoBack]
[bookmark: _Toc324938429][bookmark: _Ref353865368][bookmark: _Ref350146449][bookmark: _Ref350146538]The commercial lighting measures use a standard set of variables for hours or use, waste heat factors, coincident factors and HVAC interaction effects.  This table has been developed based on information provided by the various stakeholders.  For ease of review, the table is included here and referenced in each measure.  

	Building Type
	[bookmark: RANGE!B1]Fixture Annual Operating Hours[footnoteRef:1]	Comment by Samuel Dent: Note VEIC are currently compiling HOU estimates from the models and we will discuss additional adjustments to the other building types (not covered in the metering evaluations) on the December TAC calls. [1: Fixtures hours of use are primarily derived from the default EPY4 values developed for ComEd based on DEER 2005, DEER 2008, EPY1 and EPY2 evaluation results.  ‘Lighting intro wp.doc’. Values for office, grocery, light industry, restaurant, retail/service and warehouse are an average of the EPY4 values and AmerEn Missouri, March 2011 Final Report: Evaluation of Business Energy Efficiency Program Custom and Standard Incentives. Hotel/Motel common areas is the DEER 2008 average across all non-guest room spaces and guest rooms is the average of hotel and motel guest room values from DEER 2008. Elementary School is from Ameren Missouri evaluation results.  Multi-family common area value based on Focus on Energy Evaluation, ACES Deemed Savings Desk Review, November 2010.  Miscellaneous is an average of all indoor spaces.  ] 

	Screw based bulb Annual Operating hours[footnoteRef:2] [2:  Hours of use for screw based bulbs are derived from  DEER 2008 by building type for cfls.  Garage, exterior and multi-family common area values are from the Hours of Use Table in this document.  Miscellaneous is an average of interior space values. Some building types are averaged when DEER has two values: these include office, restaurant and retail. Healthcare clinic uses the hospital value.] 

	[bookmark: RANGE!D1]Waste Heat Cooling Energy WHFe[footnoteRef:3] [3:  The Waste Heat Factor for Energy and is developed using EQuest models for various building types base on Chicago Illinois (closest to statewide average HDD and CDD). Exterior and garage values are 1, unknown is a weighted average of the other building types. ] 

	[bookmark: RANGE!E2]Waste Heat Cooling DemandWHFd[footnoteRef:4] [4: ] 

	Coincid-ence Factor
CF[footnoteRef:5] [5: Coincident diversity factors are based on either combined IL evaluation results (College, Elementary School, High School, Manufacturing, Low Rise Office, Retail Department Store and Warehouse) or based upon schedules defined in the eQuest models described (all others). ] 

	Waste Heat Gas Heating
IFTherms[footnoteRef:6] [6:  IF Therms value is developed using EQuest models consistent with methodology for Waste Heat Factor for Energy.] 

	[bookmark: RANGE!H2]Waste Heat Electric Resistance Heating IFkWh[footnoteRef:7] [7:  Electric heat penalty assumptions are based on converting the IFTherm multiplier value in to kWh and then applying relative heating system efficiencies. The gas efficiency was assumed to be 78% AFUE based upon standard TRM assumption for existing unit average efficiency, and the electric resistance is assumed to be 100%, for Heat Pump is assumed to be 2.3COP:
IFElectricHeat = IFTherms * 29.3 kWh/therm * 78% (Gas Heating Equipment Efficiency) / 100% (Electric Resistance Efficiency)] 

	Waste Heat Electric Heat Pump Heating IFkWh

	Assisted Living
	5,950 
	5,950 
	1.141.25
	1.311.50
	0.7563
	0.0350.022
	0.8230.497
	0.3580.248

	College
	3,540 395
	2,588 
	1.061.32
	1.301.46
	0.5663
	0.0200.096
	0.4622.194
	0.2011.097

	Convenience Store
	5,802 
	3,650 
	1.091.34
	1.231.53
	0.7669
	0.0350.022
	0.8280.504
	0.3600.252

	Elementary School
	2,4223,038 
	2,118 
	1.171.31
	0.641.40
	0.720.22
	0.0180.028
	0.4200.634
	0.1830.317

	Garage
	3,540 
	3,540 
	1.00
	1.00
	0.921.00
	0.000
	0.000
	0.000

	Garage, 24/7 lighting
	8,766 
	8,766 
	1.00
	1.00
	1.00
	0.000
	0.000
	0.000

	Grocery
	5,802 
	3,650 
	1.051.14
	1.221.35
	0.7369
	0.0220.024
	0.5110.553
	0.2220.276

	Healthcare Clinic
	5,095 
	4,207 
	1.401.34
	1.751.47
	0.6575
	0.0060.010
	0.1440.218
	0.0630.109

	High School
	3,0384,311 
	2,327 
	TBD1.25	Comment by Samuel Dent: College factors clearly are incorrect so we will continue to refine the models.
	TBD 1.44
	0.7222
	12.8480.025
	301.2480.571
	130.9770.285

	Hospital - CAV no econ
	6,038 
	4,207 
	1.111.55
	1.351.80
	0.765
	0.0220.014
	0.5270.317
	0.2290.158

	Hospital - CAV econ
	6,038 
	4,207 
	1.061.37
	1.351.80
	0.75
	0.0230.014
	0.5330.318
	0.2320.159

	Hospital - VAV econ
	6,038 
	4,207 
	1.371.47
	1.361.06
	0.705
	0.0100.008
	0.2410.173
	0.1050.086

	Hospital - FCU
	6,038 
	4,207 
	1.381.50
	1.131.37
	0.735
	0.0010.001
	0.0330.028
	0.0150.014

	Manufacturing Facility
	5,0414,618 
	2,629 
	1.021.03
	1.031.38
	0.8189
	0.0120.011
	0.2700.257
	0.1170.128

	MF - High Rise - Common	Comment by Samuel Dent: These factors are TBD as we need to further refine the model.
	5,950 
	5,950 
	1.37TBD
	TBD1.42
	0.75
	TBD0.050
	TBD1.153
	TBD0.577

	MF - Mid Rise
	5,950 
	5,950 
	1.311.15
	1.071.50
	0.3375
	0.0230.022
	0.5480.505
	0.2380.253

	Hotel/Motel - Guest	Comment by Samuel Dent: These factors are TBD as we need to further refine the model.
	777 
	777 
	TBD1.17
	TBD1.55
	0.21
	TBD0.024
	TBD0.539
	TBD0.269

	Hotel/Motel - Common	Comment by Samuel Dent: These factors are TBD as we need to further refine the model.
	5,311 
	4,542 
	TBD1.20
	TBD1.56
	0.21
	TBD0.007
	TBD0.164
	TBD0.082

	Movie Theater
	5,475 
	5,475 
	1.111.22
	1.331.59
	0.7553
	0.0290.033
	0.6730.762
	0.2930.381

	Office - High Rise - CAV no econ
	4,439 
	3,088 
	0.901.52
	0.951.42
	0.5766
	0.0370.019
	0.8740.440
	0.3800.220

	Office - High Rise - CAV econ
	4,439
	3,088 
	0.901.48
	0.951.52
	0.5766
	0.0390.019
	0.9050.433
	0.3940.216

	Office - High Rise - VAV econ
	4,439
	3,088 
	1.271.35
	1.471.58
	0.5366
	0.0220.020
	0.5100.453
	0.2220.227

	Office - High Rise - FCU
	4,439
	3,088 
	1.351.31
	1.312.19
	0.5966
	0.0150.011
	0.3460.252
	0.1500.126

	Office - Low Rise
	2,6984,439
	3,088 
	1.111.46
	1.231.59
	0.6652
	0.0160.022
	0.3710.494
	0.1610.247

	Office - Mid Rise
	3,068 4,439
	3,088 
	1.261.34
	1.571.41
	0.5266
	0.0240.021
	0.5570.489
	0.2420.244

	Religious Building
	1,664 
	1,664 
	1.121.48
	1.241.44
	0.4866
	0.0150.017
	0.3560.396
	0.1550.198

	Restaurant
	3,673 
	4,784 
	1.171.36
	1.031.33
	0.6980
	0.0210.025
	0.4910.567
	0.2130.284

	Retail - Department Store
	4,7195,478 
	2,935 
	1.121.24
	1.301.49
	0.8395
	0.0220.022
	0.5140.502
	0.2230.251

	Retail - Strip Mall
	4,719 
	2,935 
	1.121.24
	1.281.50
	0.7183
	0.0190.020
	0.4500.463
	0.1960.232

	Warehouse
	5,0874,746 
	4,293 
	0.751.09
	1.031.46
	0.6870
	0.0110.023
	0.2570.535
	0.1120.267

	Unknown	Comment by Samuel Dent: VEIC will develop a new “Unknown” set of assumptions based on a weighted average of building types. TBD
	4,683 
	3,612 
	1.31
	1.53
	0.66
	0.023
	0.524
	0.262

	Exterior
	4,903 
	4,903 
	1.00
	1.00
	0.00
	0.000
	0.000
	0.000

	Low-Use Small Business
	2,954 
	2,954 
	1.31
	1.53
	0.66
	0.023
	0.524
	0.262

	Uncooled Building
	Varies
	varies
	1.00
	1.00
	0.66
	0.014
	0.320
	0.160

	Refrigerated Cases
	5,802
	n/a
	1.29
	1.29
	0.69
	0.000
	0.000
	0.000

	Freezer Cases
	5,802 
	n/a
	1.50
	1.5
	0.69
	0.000
	0.000
	0.000




Illinois Statewide Technical Reference Manual - 4.5 Lighting End Use



