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Background

The Residential Energy Efficiency Rebate Program includes incentives for Energy Star qualified Room Air Conditioning units.  In California, the minimum efficiency requirements for Room Air Conditioners are governed by the Title 20 Appliance Standards, which reflect the national appliances standards set by the U.S. Department of Energy.  This document describes how the estimated above-code demand and energy savings for this measure were derived.
Methodology

The estimated annual energy savings and summer demand reduction for Energy Star qualified room air conditioners for each of the California Energy Commission Title 24 climate zones (CZ) within Southern California Edison (SCE) Company’s service area are summarized in Table 1.

	Table 1. Energy Star Room Air Conditioners Savings per Climate Zone.

	

	CZ
	DEER Annual Energy Consumption (kWh) per Multi-Family Apartment

(RASS Weight Averaged)
	Above Code Percent Energy Savings
	Above Code Annual Savings (kWh per Unit)
	Above Code Demand Reduction (kW per Unit)

	
	
	
	
	

	6
	313
	17.8%
	56
	0.280

	8
	620
	17.8%
	110
	0.280

	9
	909
	17.8%
	161
	0.280

	10
	1,109
	17.8%
	197
	0.280

	13
	2,209
	17.8%
	392
	0.280

	14
	1,346
	17.8%
	239
	0.280

	15
	3,626
	17.8%
	644
	0.280

	16
	346
	17.8%
	61
	0.280


The table values were derived as follows:
· From a scoping study1 for Room AC Recycling performed by RLW for SCE in 2001, the following information was obtained for the analysis:
· The assumed Room AC unit system size was 14,000 BTU per Hour (1.2 tons);

· Since the California Title 20 requirements range from an 8.5 EER up to 9.8, the representative efficiency of 8.8 EER in the scoping study was deemed to characterize the above code baseline unit with a demand of 1.59 kW; and
· An Energy Star qualified Room AC unit was characterized as a 10.7 EER unit with a demand of 1.31 kW.
· The estimated above code demand reduction was taken as the difference between the demand of the 8.8 EER Room AC unit and the demand of the 10.7 EER Room AC unit:

1.59 kW – 1.31 kW = 0.28 kW
· The demand reduction was assumed to be equivalent across all eight climate zones within SCE’s service area.  This assumption was based on considerations that during typical summer weather conditions and a three-day heat wave, from the coastal region to the inland deserts, the Room AC units will operate at or above the ARI EER test condition of 92˚F.  As a result, expected variations in peak demand for same sized Room AC units should be within a few percentage points across the different climate zones during a summer heat wave, with increasing demand towards the desert areas.  This assumption simplifies the demand estimation and builds-in conservatism into the estimate, since the estimated demand based on the ARI EER ratings will under-predict the potential demand reduction for the hotter climates zones, while remaining close to the anticipated demand for the coastal climates during summer peak conditions.
· The Above Code Percent Energy Savings value was determined, again using data from the RLW Room AC Recycling scoping study, as follows:

· The estimated energy consumption savings from a 7.0 EER Room AC to a baseline 8.8 EER unit is estimated at 37,585 MWh (based on 122,500 units).
· The estimated energy consumption savings from the 7.0 EER unit to an Energy Star 10.7 EER unit is estimated at 63,540 MWh.

· Thus, the increase in savings from the above code baseline Room AC unit to an Energy Star Room AC unit, on a per Room AC unit basis, is estimated as:
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· The baseline annual energy consumption was estimated as follows:
Baseline Annual Energy Use = 750 hours/year X 1.59 kW = 1,192.5 kWh/year

· The DEER estimates for total air conditioning annual energy consumption for multi-family building vintages for each climate zone was used as the bases.  These values were then weight averaged to arrive at a single annual energy consumption value for each climate zone.  Attachment 1 describes the data and approach used to derive the annual energy consumption values per climate zone in Table 1.
· Using information from the 2003 RASS on the year multi-family apartments were built in SCE’s service territory, a building vintage distribution was created that allows the vintage consumptions in each climate zone to be weight averaged into a single representative value for each climate zone (Attachment 1).
· The closest value to the estimated baseline Room AC annual energy consumption was determined to be CZ 10 with an annual consumption of 1,109 kWh, .i.e., 93% of the baseline estimate.
· Using the ratio of the CZ 10 energy consumption to the baseline unit energy consumption (93%), an estimate of the savings and percent savings of the annual energy consumption for CZ 10 may be obtained:

Energy Savings for CZ 10 = 211.8 kWh/year X 93% = 197 kWh/year

Percent Savings for CZ 10 = 
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· The estimated Percent Energy Savings for CZ 10 was assumed to apply to the remaining climate zones.  Thus, the annual energy savings per climate zone were obtained by multiplying each climate zone DEER weight averaged AC energy consumption by the Percent Savings for CZ 10. The results are summarized in Table 1.
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Attachment 1

DEER Annual Air Conditioning Energy Consumption per Climate Zone
Weight Averaged Using RASS Multi-Family Building Vintage Distributions for Building Vintage and Average Dwelling Sizes
Besides the demand and energy savings estimates, the detailed DEER records for each measure also contain the estimated end use annual energy consumption normalized to the measure’s specified units.  For the purpose of estimating potential air conditioning savings for multi-family applications for measures not yet available in the frozen draft DEER dataset, version 1.0, as of May 2005, SCE’s engineering staff used the total annual air conditioning end use consumption, normalized to dwelling area, from the records for the Multi-Family Direct Evaporative Cooler measures.  The following DEER “RunID” records and values were used:
	RunID
	PEBaseE

kWh/1,000sqft
	RunID
	PEBaseE

kWh/1,000sqft

	RMFm0603RDEvp
	147.846
	RMFm0803RDEvp
	350.89

	RMFm0605RDEvp
	106.762
	RMFm0805RDEvp
	258.096

	RMFm0675RDEvp
	388.408
	RMFm0875RDEvp
	877.262

	RMFm0685RDEvp
	166.373
	RMFm0885RDEvp
	413.924

	RMFm0696RDEvp
	156.639
	RMFm0896RDEvp
	365.741

	RMFm0903RDEvp
	278.159
	RMFm1003RDEvp
	390.516

	RMFm0905RDEvp
	206.918
	RMFm1005RDEvp
	293.424

	RMFm0975RDEvp
	1100.99
	RMFm1075RDEvp
	1419.93

	RMFm0985RDEvp
	701.983
	RMFm1085RDEvp
	894.403

	RMFm0996RDEvp
	398.074
	RMFm1096RDEvp
	531.955

	RMFm1303RDEvp
	606.263
	RMFm1403RDEvp
	517.695

	RMFm1305RDEvp
	461.789
	RMFm1405RDEvp
	402.961

	RMFm1375RDEvp
	1830.04
	RMFm1475RDEvp
	1492.51

	RMFm1385RDEvp
	1223.78
	RMFm1485RDEvp
	1118.76

	RMFm1396RDEvp
	763.753
	RMFm1496RDEvp
	574.25

	RMFm1503RDEvp
	1355.35
	RMFm1603RDEvp
	184.983

	RMFm1505RDEvp
	1057.95
	RMFm1605RDEvp
	136.964

	RMFm1575RDEvp
	3133.29
	RMFm1675RDEvp
	463.796

	RMFm1585RDEvp
	2440.82
	RMFm1685RDEvp
	339.403

	RMFm1596RDEvp
	1451.72
	RMFm1696RDEvp
	189.96


The distribution of multi-family apartments per vintage for SCE’s service territory was derived from Table 2-2 of the June 2000, Final Report on the Statewide Survey of Multi-Family Common Area Building Owners Market, Volume I: Apartment Complexes, by ADM Associates, Inc. and TecMRKT Works LLC.  The distribution is summarized in Table A-1.

	Table A-1. SCE Multi-Family Complexes - Year built

	Built between 2001 and 2005
	-
	-

	Built 2005 and later - retrofits
	-
	-

	Built before 1978
	6,550
	49.89%

	Built between 1978 and 1992
	5,657
	43.08%

	Built between 1993 and 2000
	553
	4.21%

	Subtotal
	12,760
	 

	Unknown
	370
	2.82%

	Grand Total
	13,130
	100.00%


A further refinement would breakdown the distribution by each climatic zone, but the detailed data by climate zone was unavailable at the time of this analysis.  Hence, the system-wide distribution was used as representative in each climate zone.  The average size, in square feet, of multi-family dwellings per year built was obtained from the 2003 Residential Appliance Saturation Survey (RASS) database.  For missing vintage data points, older RASS information was used.  Table A-2 through Table A-9 summarizes the values used and the resulting weighted averaged energy consumption for each climate zone.  The Microsoft Excel workbook with the specific calculations is embedded as Reference 3 of this document.  Table A-10 uses the data from Tables A-2 through A-9 to determine the estimated air conditioning consumption for each climate zone.
	Table A-2.  Weight Averaging for Climate Zone 6.
	
	

	 
	RASS
	DEER 

Annual Energy Usage
	Floor Area 
(RASS 2003)

	Building Vintage
	% of Homes
	kWh/1,000sqft
	Weighted Average
	1,000 sqft
	Weighted Average

	Built between 2001 and 2005
	 
	147.8
	0.0
	1.825
	0.000

	Built 2005 and later - retrofits
	 
	106.8
	0.0
	1.825
	0.000

	Built before 1978
	49.9%
	388.4
	193.8
	1.027
	0.512

	Built between 1978 and 1992
	43.1%
	166.4
	71.7
	1.210
	0.521

	Built between 1993 and 2000
	4.2%
	156.6
	6.6
	1.293
	0.054

	 
	97.2%
	 
	279.9
	 
	1.120


	Table A-3.  Weight Averaging for Climate Zone 8.
	
	

	 
	RASS
	DEER Annual Energy Usage
	Floor Area 

(RASS 2003)

	Building Vintage
	% of Homes
	kWh/1,000sqft
	Weighted Average
	1,000 sqft
	Weighted Average

	Built between 2001 and 2005
	 
	350.9
	0.0
	0.819
	0.000

	Built 2005 and later - retrofits
	 
	258.1
	0.0
	0.819
	0.000

	Built before 1978
	49.9%
	877.3
	437.6
	0.889
	0.444

	Built between 1978 and 1992
	43.1%
	413.9
	178.3
	0.995
	0.429

	Built between 1993 and 2000
	4.2%
	365.7
	15.4
	1.304
	0.055

	 
	97.2%
	 
	649.7
	 
	0.954


	Table A-4.  Weight Averaging for Climate Zone 9.
	
	

	 
	RASS
	DEER Annual Energy Usage
	Floor Area 

(RASS 2003)

	Building Vintage
	% of Homes
	kWh/1,000sqft
	Weighted Average
	1,000 sqft
	Weighted Average

	Built between 2001 and 2005
	 
	278.2
	0.0
	1.697
	0.000

	Built 2005 and later - retrofits
	 
	206.9
	0.0
	1.697
	0.000

	Built before 1978
	49.9%
	1,101.0
	549.2
	1.050
	0.524

	Built between 1978 and 1992
	43.1%
	702.0
	302.4
	0.966
	0.416

	Built between 1993 and 2000
	4.2%
	398.1
	16.8
	1.144
	0.048

	 
	97.2%
	 
	893.6
	 
	1.017


	Table A-5.  Weight Averaging for Climate Zone 10.
	
	

	 
	RASS
	DEER Annual Energy Usage
	Floor Area 

(RASS 2003)

	Building Vintage
	% of Homes
	kWh/1,000sqft
	Weighted Average
	1,000 sqft
	Weighted Average

	Built between 2001 and 2005
	 
	390.5
	0.0
	1.109
	0.000

	Built 2005 and later - retrofits
	 
	293.4
	0.0
	1.109
	0.000

	Built before 1978
	49.9%
	1,419.9
	708.3
	0.849
	0.424

	Built between 1978 and 1992
	43.1%
	894.4
	385.3
	1.094
	0.472

	Built between 1993 and 2000
	4.2%
	532.0
	22.4
	1.038
	0.044

	 
	97.2%
	 
	1,148.5
	 
	0.966


	Table A-6.  Weight Averaging for Climate Zone 13.
	
	

	 
	RASS
	DEER Annual Energy Usage
	Floor Area 

(RASS 2003)

	Building Vintage
	% of Homes
	kWh/1,000sqft
	Weighted Average
	1,000 sqft
	Weighted Average

	Built between 2001 and 2005
	 
	606.3
	0.0
	 
	0.000

	Built 2005 and later - retrofits
	 
	461.8
	0.0
	 
	0.000

	Built before 1978
	49.9%
	1,830.0
	912.9
	0.804
	0.401

	Built between 1978 and 1992
	43.1%
	1,223.8
	527.3
	2.259
	0.973

	Built between 1993 and 2000
	4.2%
	763.8
	32.2
	1.010
	0.043

	 
	97.2%
	 
	1,515.0
	 
	1.458


	Table A-7.  Weight Averaging for Climate Zone 14.
	
	

	 
	RASS
	DEER Annual Energy Usage
	Floor Area 

(RASS 2003)

	Building Vintage
	% of Homes
	kWh/1,000sqft
	Weighted Average
	1,000 sqft
	Weighted Average

	Built between 2001 and 2005
	 
	517.7
	0.0
	 
	0.000

	Built 2005 and later - retrofits
	 
	403.0
	0.0
	 
	0.000

	Built before 1978
	49.9%
	1,492.5
	744.5
	0.902
	0.450

	Built between 1978 and 1992
	43.1%
	1,118.8
	482.0
	1.217
	0.524

	Built between 1993 and 2000
	4.2%
	574.3
	24.2
	0.998
	0.042

	 
	97.2%
	 
	1,287.0
	 
	1.046


	Table A-8.  Weight Averaging for Climate Zone 15.
	
	

	 
	RASS
	DEER Annual Energy Usage
	Floor Area 

(RASS 2003)

	Building Vintage
	% of Homes
	kWh/1,000sqft
	Weighted Average
	1,000 sqft
	Weighted Average

	Built between 2001 and 2005
	 
	1,355.4
	0.0
	 
	0.000

	Built 2005 and later - retrofits
	 
	1,057.9
	0.0
	 
	0.000

	Built before 1978
	49.9%
	3,133.3
	1,563.1
	1.390
	0.693

	Built between 1978 and 1992
	43.1%
	2,440.8
	1,051.6
	1.290
	0.556

	Built between 1993 and 2000
	4.2%
	1,451.7
	61.1
	0.729
	0.031

	 
	97.2%
	 
	2,753.4
	 
	1.317


	Table A-9.  Weight Averaging for Climate Zone 16.
	
	

	 
	RASS
	DEER Annual Energy Usage
	Floor Area 

(RASS 2003)

	Building Vintage
	% of Homes
	kWh/1,000sqft
	Weighted Average
	1,000 sqft
	Weighted Average

	Built between 2001 and 2005
	 
	185.0
	0.0
	 
	0.000

	Built 2005 and later - retrofits
	 
	137.0
	0.0
	 
	0.000

	Built before 1978
	49.9%
	463.8
	231.4
	0.949
	0.473

	Built between 1978 and 1992
	43.1%
	339.4
	146.2
	0.725
	0.312

	Built between 1993 and 2000
	4.2%
	190.0
	8.0
	1.456
	0.061

	 
	97.2%
	 
	396.8
	 
	0.872


	Table A-10. DEER Weighted Average Annual AC Energy Use

	CZ
	Weighted Average kWh/1,000sqft
	Weighted Avg. Floor Area (1,000 sqft)
	Weighted Average Annual kWh

	6
	280
	1.120
	313

	8
	650
	0.954
	620

	9
	894
	1.017
	909

	10
	1,148
	0.966
	1,109

	13
	1,515
	1.458
	2,209

	14
	1,287
	1.046
	1,346

	15
	2,753
	1.317
	3,626

	16
	397
	0.872
	346
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						Table 1. Energy Star Room Air Conditioners Savings per Climate Zone.

						CZ		DEER Annual Energy Consumption per Multi-Family Apartment (RASS Weight Averaged)		Percent Energy Savings		Above Code Annual kWh Savings per Apartment Unit		Above Code kW Reduction per Apartment Unit

						6		313		17.8%		56		0.280

						8		620		17.8%		110		0.280

						9		909		17.8%		161		0.280

						10		1,109		17.8%		197		0.280

						13		2,209		17.8%		392		0.280

						14		1,346		17.8%		239		0.280

						15		3,626		17.8%		644		0.280

						16		346		17.8%		61		0.280

						26-May-05

						Design & Engineering Services, Southern California Edison Co.

								From RLW Room AC Recycling Scoping Study:

								750		operating hours per year

								1,193		kwh/year baseline consumption (8.8 EER unit)

								0.93		Ratio to CZ 10 annual consumption

								197		Estimated Energy Star savings for CZ 10

								1,109		CZ 10 consumption

								17.8%		Percent Energy Savings





RASS Weight Averaging

		DEER Residential Multi-Family AC EUC Weighted Average by RASS Distributions		CZ		Weighted Average kWh/1,000sqft		Weighted Avg. Floor Area (1,000 sqft)		Weighted Average EUC

		May 10, 2005		6		280		1.120		313				SCE Multi-Family Complexes - Year built

		Design & Engineering Services		8		650		0.954		620				Built between 2001 and 2005		-		-

		Southern California Edison Co.		9		894		1.017		909				Built 2005 and later - retrofits		-		-

				10		1,148		0.966		1,109				Built before 1978		6,550		49.89%

				13		1,515		1.458		2,209				Built between 1978 and 1992		5,657		43.08%

				14		1,287		1.046		1,346				Built between 1993 and 2000		553		4.21%

				15		2,753		1.317		3,626				Subtotal		12,760

				16		397		0.872		346				Unknown		370		2.82%

														Grand Total		13,130		100.00%

		Climate Zone 6		RASS		Annual Energy Usage				Floor Area (RASS 2003)

		Building Vintage		% of Homes		(kWh/1,000sqft)		Weighted Average		(1,000sqft)		Weighted Average

		Built between 2001 and 2005				147.8		0.0		1.825		0.000

		Built 2005 and later - retrofits				106.8		0.0		1.825		0.000

		Built before 1978		49.9%		388.4		193.8		1.027		0.512

		Built between 1978 and 1992		43.1%		166.4		71.7		1.210		0.521

		Built between 1993 and 2000		4.2%		156.6		6.6		1.293		0.054

				97.2%				279.9				1.120

		Climate Zone 8		RASS		Annual Energy Usage				Floor Area (RASS 2003)

		Building Vintage		% of Homes		(kWh/1,000sqft)		Weighted Average		(1,000sqft)		Weighted Average

		Built 2001 and 2005				350.9		0.0		0.819		0.000

		Built 2005 and later - retrofits				258.1		0.0		0.819		0.000

		Built before 1978		49.9%		877.3		437.6		0.889		0.444

		Built between 1978 and 1992		43.1%		413.9		178.3		0.995		0.429

		Built between 1993 and 2000		4.2%		365.7		15.4		1.304		0.055

				97.2%				649.7				0.954

		Climate Zone 9		RASS		Annual Energy Usage				Floor Area (RASS 2003)

		Building Vintage		% of Homes		(kWh/1,000sqft)		Weighted Average		(1,000sqft)		Weighted Average

		Built between 2001 and 2005				278.2		0.0		1.697		0.000

		Built 2005 and later - retrofits				206.9		0.0		1.697		0.000

		Built before 1978		49.9%		1,101.0		549.2		1.050		0.524

		Built between 1978 and 1992		43.1%		702.0		302.4		0.966		0.416

		Built between 1993 and 2000		4.2%		398.1		16.8		1.144		0.048

				97.2%				893.6				1.017

		Climate Zone 10		RASS		Annual Energy Usage				Floor Area (RASS 2003)

		Building Vintage		% of Homes		(kWh/1,000sqft)		Weighted Average		(1,000sqft)		Weighted Average

		Built between 2001 and 2005				390.5		0.0		1.109		0.000

		Built 2005 and later - retrofits				293.4		0.0		1.109		0.000

		Built before 1978		49.9%		1,419.9		708.3		0.849		0.424

		Built between 1978 and 1992		43.1%		894.4		385.3		1.094		0.472

		Built between 1993 and 2000		4.2%		532.0		22.4		1.038		0.044

				97.2%				1,148.5				0.966

		Climate Zone 13		RASS		Annual Energy Usage				Floor Area (RASS 2003)

		Building Vintage		% of Homes		(kWh/1,000sqft)		Weighted Average		(1,000sqft)		Weighted Average

		Built between 2001 and 2005				606.3		0.0				0.000

		Built 2005 and later - retrofits				461.8		0.0				0.000

		Built before 1978		49.9%		1,830.0		912.9		0.804		0.401

		Built between 1978 and 1992		43.1%		1,223.8		527.3		2.259		0.973

		Built between 1993 and 2000		4.2%		763.8		32.2		1.010		0.043

				97.2%				1,515.0				1.458

		Climate Zone 14		RASS		Annual Energy Usage				Floor Area (RASS 2003)

		Building Vintage		% of Homes		(kWh/1,000sqft)		Weighted Average		(1,000sqft)		Weighted Average

		Built between 2001 and 2005				517.7		0.0				0.000

		Built 2005 and later - retrofits				403.0		0.0				0.000

		Built before 1978		49.9%		1,492.5		744.5		0.902		0.450

		Built between 1978 and 1992		43.1%		1,118.8		482.0		1.217		0.524

		Built between 1993 and 2000		4.2%		574.3		24.2		0.998		0.042

				97.2%				1,287.0				1.046

		Climate Zone 15		RASS		Annual Energy Usage				Floor Area (RASS 2003)

		Building Vintage		% of Homes		(kWh/1,000sqft)		Weighted Average		(1,000sqft)		Weighted Average

		Built between 2001 and 2005				1,355.4		0.0				0.000

		Built 2005 and later - retrofits				1,057.9		0.0				0.000

		Built before 1978		49.9%		3,133.3		1,563.1		1.390		0.693

		Built between 1978 and 1992		43.1%		2,440.8		1,051.6		1.290		0.556

		Built between 1993 and 2000		4.2%		1,451.7		61.1		0.729		0.031

				97.2%				2,753.4				1.317

		Climate Zone 16		RASS		Annual Energy Usage				Floor Area (RASS 2003)

		Building Vintage		% of Homes		(kWh/1,000sqft)		Weighted Average		(1,000sqft)		Weighted Average

		Built between 2001 and 2005				185.0		0.0				0.000

		Built 2005 and later - retrofits				137.0		0.0				0.000

		Built before 1978		49.9%		463.8		231.4		0.949		0.473

		Built between 1978 and 1992		43.1%		339.4		146.2		0.725		0.312

		Built between 1993 and 2000		4.2%		190.0		8.0		1.456		0.061

				97.2%				396.8				0.872
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