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At a Glance Summary XE "At a Glance Summary" 

 XE "Document Summary" 
	Measure Name:
	Energy Star Room Air Conditioners

	Savings Impacts Common Units:
	12,906 Btu Weighted Mean Room Air Conditioner Unit

	Customer Base Case Description:
	9.4 Weighted Mean EER (Current Code basis)

	Code Base Case Description:
	Same as Customer Base Case

	Costs Common Units: 
	Same as Savings Impacts.

	Measure Equipment Cost ($/unit): 
	$376.00 per room air conditioner

	Measure Incremental Cost ($/unit): 
	$81.00 per room air conditioner

	Measure Installed Cost ($/unit): 
	$0.00

	Measure Load Shape: 
	AC_Cooling-RC

	Effective Useful Life (years):
	15 years

	Program Type:
	Replace On Burnout (ROB) and New

	TOU AC Adjustment:
	100%

	Net-to-Gross Ratios: 
	For Residential Contractor Program: 0.89
For all other residential programs: 0.80

	Building Type:
	All Residential

	Building Vintage: 
	All

	Important Comments:
	This work paper presumes the customer is either replacing a failed room air conditioner (RAC) or purchasing a RAC to be installed where there was no prior RAC.
(This work paper also includes calculations and results for the Residential RAC Recycling to delineate efficiencies for the Residential RAC Recycling work paper and this work paper.)


	Work Paper RunID

WPSCREHC0001.1-
	Climate Zone
	Customer Annual Electric Savings
(kWh/unit)
	Customer Peak Electric Demand Reduction 
(kW/unit)
	Above Code Annual Electric Savings (kWh/unit)
	Above Code Peak Electric Demand Reduction (kW/unit)

	001
	6
	197.7
	0.132
	197.7
	0.132

	002
	8
	247.0
	0.132
	247.0
	0.132

	003
	9
	232.3
	0.132
	232.3
	0.132

	004
	10
	219.8
	0.132
	219.8
	0.132

	005
	13
	217.9
	0.132
	217.9
	0.132

	006
	14
	201.3
	0.132
	201.3
	0.132

	007
	15
	293.5
	0.132
	293.5
	0.132

	008
	16
	158.2
	0.132
	158.2
	0.132


Document Revision History XE "Document Revision History" 
	Revision 0
	February 22, 2007
	Original short form work paper.

	Revision 1
	October 16, 2007
	Revision 0 (Rev 0) of this work paper was based on SCE engineering estimates of energy savings and demand reduction using Database for Energy Efficiency Resources (DEER) Annual Energy Consumption (kWh) per Multi-Family Apartment (RASS Weight Averaged) for a 14,000 Btu room air conditioner (RAC).

Revision 1 (Rev 1) replaces the Rev 0 energy savings methodology with DEER database measure for Packaged Terminal Air Conditioners (PTAC) units for motel rooms as a basis.  The PTAC measure is the only DEER measure using Energy Efficiency Ratios (EER) to measure performance for cooling of any kind: all other measures use the significantly different Seasonal EER.  PTAC units are nearly identical to RACs in cooling performance but also provide heat.  Establishing an equation for energy savings performance for PTAC EERs, Rev 1 uses a 12,906 Btu RAC and previous & current code and Energy Star room air conditioner EERs to establish energy savings.

For demand reduction, Rev 1 retains the Rev 0 methodology.  The DEER motel room PTAC measure’s 24 hour profile for power demand varies significantly from residential room air conditioner power demand profile.

The table below lists values for Rev 0, Rev 1 and the change between the revisions.
E3 Input

Rev 0

Rev 1

Change

Measure Cost

$106.00 per RAC

$81.00 per RAC

-$25.00 per RAC

Effective Useful Life

15

15

Unchanged

The table below lists the energy savings and demand reductions for Rev 0, Rev 1 and the change between the revisions.  Rev 0 14,000 Btu RAC numbers were modified to 12,906 Btu RAC to match the RAC size of Rev 1. XE "Energy Savings: Rev 0-to1 Comparison" 

 XE "Demand Reductions: Rev 0-to-1 Comparison" 
Energy Star RAC Summary: Rev 0 to Rev 1 Comparison

For One 12,906 Btu Room Air Conditioner

Climate Zone

Rev 0

Rev 1

Change

Climate Zone

Rev 0

Rev 1

Change

Energy Savings (kWh/square foot)

Demand Reduction (kW/square foot)

6

52

198

146

6

0.258

0.132

-0.126

8

101

247

146

8

0.258

0.132

-0.126

9

148

232

84

9

0.258

0.132

-0.126

10

182

220

38

10

0.258

0.132

-0.126

13

361

218

-143

13

0.258

0.132

-0.126

14

220

201

-19

14

0.258

0.132

-0.126

15

594

293

-301

15

0.258

0.132

-0.126

16

56

158

102

16

0.258

0.132

-0.126




Note: The information provided in this Work Paper was developed using the best available technical resources at the time this document was prepared.
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Section 1. General Measure & Baseline Data XE "General Measure and Baseline Data" 

 XE "Data: General Measure" 

 XE "Data: Baseline" 
1.1 Measure Description & Background XE "General Measure & Baseline Data: Measure Description & Background" 
This work paper details the E3 Calculator inputs for purchase of residential room air conditioners (RAC XE "RAC" ) that meet Energy Star requirements or Energy Star RACs (ES-RAC XE "ES-RAC" ) instead of minimum efficiency Code RACs (C-RAC XE "C-RAC" ).  Thus, purchase of a C-RAC is the base case for this work paper and purchase of an ES-RAC is the measure case.  Installation costs are presumed to be identical.
In 1992 the U.S. Environmental Protection Agency (EPA XE "EPA" )  introduced Energy Star XE "Energy Star"  as a voluntary labeling program designed to identify and promote energy-efficient products to reduce greenhouse gas emissions.  Through 1995, EPA expanded the label to additional office equipment products and residential heating and cooling equipment.  In 1996, EPA partnered with the U.S. Department of Energy (DoE XE "DoE" ) for particular product categories
.  Energy Star announced labels for RACs in October 1996
.  Energy Star RACs (ES-RAC XE "ES-RAC" ) are defined as having a minimum of 10% energy efficiency improvement over minimum DoE requirements
.
1.2 DEER Differences Analysis XE "General Measure and Baseline Data: DEER Differences Analysis" 

 XE "DEER Differences Analysis" 
This paper covers residential RAC applications.  However, there are no residential RAC application calculations available in the Database for Energy Efficiency Resources (DEER XE "DEER" ).  Residential DEER applications evaluate more efficient split systems and central air conditioning systems with higher Seasonal EER (SEER XE "SEER" ) requirements.
To determine energy savings, this work paper uses DEER Measure D03-099 which provides an analysis of Packaged Terminal Air Conditioners (PTAC  XE "PTAC"  or Packaged Terminal Heat Pumps (PTHP XE "PTHP" ) (collectively: PT units XE "PT units" ) installed in Motel Lodging Guest Rooms XE " Motel Lodging Guest Rooms " .  PT units use similar equipment to RACs for cooling, but also feature heating functions RACs do not have.  PT unit EERs are similar to RAC EER requirements.  This work paper uses PT unit vintage, code and 20% above code EERs and their related energy savings as points for Least Square Linear Regression (LSLR) Method XE "LSLR Method" ) to establish a function to calculate equivalent RAC energy savings figures.
This work paper does not use DEER to determine demand reduction.  The twenty four hour Time-Of-Use (TOU XE "TOU" ) profile for DEER measure D03-099 is significantly different from residential RAC TOU.  Also, as the PT units include provisions for heating and RACs do not, this paper does not use the DEER cost data that would include capital costs for the PT unit heating elements.

In DEER Section 6 for Motel Lodging Guest Rooms Table 1 and Table 2 list the following information:
Table 1: DEER Table 6-1 (Partial): Nonresidential Space Characteristics
 XE "DEER Table 6-1 (Partial) Non-residential Space Characteristics" 
	Activity Area Type
	Occupant Density (ft2/person)
	Sensible Occupant Load (Btuh/person)
	Latent Occupant Load (Btuh/person)
	Ventilation Rate (cfm/person)

	Motel Guest Room
	300.0
	245
	155
	30.00


Table 2: DEER Table 6-2 (Partial): Nonresidential Prototype Descriptions
 XE "DEER Table 6-2 (Partial) Non-residential Prototype Descriptions" 
	Prototype
	Source
	Activity Area Type
	Area
	% Area
	Simulation Model Notes

	10. Lodging - Motel
	DEER
	Corridor
	3,333
	11.1
	Thermal Zoning: One zone per activity area.

Model Configuration: Matches 1994 DEER configuration. Guestrooms are divided among:
12 hour occupied (12,794 ft2/ 42.6%), 
24-hour occupied (6,397 ft2/ 21.3%) and 
unoccupied rooms (6,397 ft2/ 21.3%).

HVAC Systems: The oldest vintage uses PTAC systems with electric resistance heating. All other vintages use PTHP systems.

	
	
	Motel Guest Room (incl. toilets)
	25,587
	85.3
	

	
	
	Laundry
	480
	1.6
	

	
	
	Office (General)
	600
	2.0
	

	
	
	Total
	30,000
	
	


Table 1 lists DEER loads and ventilation rates for Motel Lodging Guest Rooms.  The Lodging – Motel section from DEER Table 6-2 identifies PTAC and PTHP (Table 2 above) as being used in the simulation of Motel Lodging Guest Rooms.  The Motel Lodging Guest Room applications appear to be best available DEER simulation for residential RAC applications which are most likely to be for cooling one room with some interior and some exterior walls and ceilings.  DEER Measure D03-099 Run IDs differ from the Table 2 description stating all vintages in the Measure use PTACs.

Motels on average are cooled at 1 ton of cooling (12,000 Btu) per 300 square feet (ft2)
.  Based on the DEER occupant density of 300 ft2 this paper sets PT units at 12,000 Btu cooling 300 ft2.  The DEER Lodging – Motel total floor area is 30,000 ft2 so dividing total floor area by 300 ft2 results in 100 total PT units installed in the DEER Lodging – Motel. 
DEER uses the PTAC EER values listed in Table 3 below:

Table 3: DEER PTAC EER Values for Lodging - Motel
 XE "DEER Table: PTAC EER Values for Lodging - Motel" 
	DEER: PTAC
(7-15 kBtu/unit or 0.583 to 1.25 cooling tons/unit)

	Buildings Vintages
	Measure Case Description
 (EER)
	Base Case Description
 (EER)
	Code Base Description
 (T24 minimum EER)

	Built before 1978
	10.27
	6.80
	8.56

	Built between 1978 and 1992
	10.27
	7.80
	8.56

	Built between 1993 and 2001
	10.27
	8.50
	8.56

	Built between 2002 and 2005
	10.27
	8.50
	8.56

	Built 2006 and later (measures as retrofit for nonresidential)
	12.19
	10.16
	10.16


1.3 Codes & Standards Requirements Analysis XE "General Measure & Baseline Data: Codes & Standards Requirements Analysis" 

 XE "Codes & Requirements Analysis" 
U.S. DoE Office of Energy Efficiency and Renewable Energy Energy’s “Conservation Program for Consumer Products: Final Rule Regarding Energy Conservation Standards for Room Air Conditioners: 10 CFR Part 430” is summarized in the State of California Code Of Regulations, Title 20: Division 2, Chapter 4, Article 4, Appliance Efficiency Regulations (Title 20 XE "Title 20: Appliance Efficiency Regulations" 

 XE "Appliance Efficiency Regulations: Title 20" ).

Definitions XE "Codes & Standards Requirements Analysis: Definitions" 

 XE "Definitions" 
Title 20 establishes the following selected definitions in Section 1602(c) Air Conditioners
:
“Air conditioner” means an appliance that supplies cooled air to a space for the purpose of cooling objects within the space. XE "Air Conditioner: Appliance Efficiency Regulations Definition" 

 XE "Appliance Efficiency Regulations Definition: Air Conditioner" 
“Air-source heat pump” means an appliance that consists of one or more factory-made assemblies, that includes an indoor conditioning coil, a compressor, and a refrigerant-to-air heat exchanger, and that provides heating and cooling functions. XE "Air Source Heat Pump: Appliance Efficiency Regulations Definition" 

 XE "Appliance Efficiency Regulations Definition: Air Source Heat Pump" 
“Btu” means British thermal unit. . XE "Btu: Appliance Efficiency Regulations Definition" 

 XE "Appliance Efficiency Regulations Definition: Btu" 
“Casement-only room air conditioner” means a room air conditioner with an encased assembly designed for mounting in a casement window with a width of 14.8 inches or less and a height of 11.2 inches or less. XE "Casement-Only Room Air Conditioner: Appliance Efficiency Regulations Definition" 

 XE "Appliance Efficiency Regulations Definition: Casement-Only Room Air Conditioner" 
“Casement-slider room air conditioner” means a room air conditioner with an encased assembly designed for mounting in a sliding or casement window with a width of 15.5 inches or less. XE "Casement-Slider Room Air Conditioner: Appliance Efficiency Regulations Definition" 

 XE "Appliance Efficiency Regulations Definition: Casement-Slider Room Air Conditioner" 
“Casement window” means a window that opens on hinges at the side. XE "Casement Window: Appliance Efficiency Regulations Definition" 

 XE "Appliance Efficiency Regulations Definition: Casement Window" 
“Coefficient of Performance (COP)” of a heat pump means the ratio of the rate of useful heat output delivered by the complete heat pump unit (exclusive of supplementary heating) to the corresponding rate of energy input, in consistent units and as determined using the applicable test method in Section 1604(b) or 1604(c). XE "Coefficient of Performance: Appliance Efficiency Regulations Definition" 

 XE "Appliance Efficiency Regulations Definition: Coefficient of Performance" 
“Cooling capacity” means a measure of the ability of an air conditioner to remove heat from an enclosed space, as determined using the applicable test method in Section 1604(b) or 1604(c). XE "Cooling Capacity: Appliance Efficiency Regulations Definition" 

 XE "Appliance Efficiency Regulations Definition: Cooling Capacity" 
“Energy efficiency ratio (EER)” means the cooling capacity of an air conditioner in Btu per hour divided by the total electrical input in watts, as determined using the applicable test method in Section 1604(b) or 1604(c). XE "Energy Efficiency Ratio: Appliance Efficiency Regulations Definition" 

 XE "Appliance Efficiency Regulations Definition: EER" 

 XE "EER: Appliance Efficiency Regulations Definition" 

 XE "Appliance Efficiency Regulations Definition: EER" 
“Heat pump” means an appliance, other than a packaged terminal heat pump, that consists of one or more assemblies; that uses an indoor conditioning coil, a compressor, and a refrigerant-to-outdoor air heat exchanger to provide air heating; and that may also provide air cooling, dehumidifying, humidifying, circulating, or air cleaning. XE "Heat Pump: Appliance Efficiency Regulations Definition" 

 XE "Appliance Efficiency Regulations Definition: Heat Pump" 
“Packaged Terminal Air Conditioner” (PTAC) means a wall sleeve and a separate un-encased combination of heating and cooling assemblies that: XE "Packaged Terminal Air Conditioner: Appliance Efficiency Regulations Definition" 

 XE "Appliance Efficiency Regulations Definition: Packaged Terminal Air Conditioner" 

 XE "PTAC: Appliance Efficiency Regulations Definition" 

 XE " Appliance Efficiency Regulations Definition: PTAC" 
(1) is intended for mounting through the wall and

(2) includes a prime source of refrigeration, separable outdoor louvers, forced ventilation, and heating availability by hot water, steam, or electric resistance heat.

“Packaged Terminal Heat Pump” (PTHP) means a packaged terminal air conditioner that uses reverse cycle refrigeration as its prime heat source and that has a supplementary heat source of hot water, steam, or electric resistance heat. XE "Packaged Terminal Heat Pump: Appliance Efficiency Regulations Definition" 

 XE "Appliance Efficiency Regulations Definition: Packaged Terminal Heat Pump" 
“Room Air Conditioner” (RAC) means a factory-encased air conditioner that is designed: XE "Room Air Conditioner: Appliance Efficiency Regulations Definition" 

 XE "Appliance Efficiency Regulations Definition: Room Air Conditioner" 
(1) as a unit for mounting in a window, through a wall, or as a console, and

(2) for delivery without ducts of conditioned air to an enclosed space.

“Room air-conditioning heat pump” means a room air conditioner that is capable of heating by refrigeration. XE "Room Air Conditioning Heat Pump: Appliance Efficiency Regulations Definition" 

 XE " Appliance Efficiency Regulations Definition: Room Air Conditioning Heat Pump" 
“Seasonal energy efficiency ratio (SEER)” means the total cooling output of an air-cooled central air conditioner during its normal annual usage period for cooling, divided by the total electrical energy input in watt-hours during the same period, as determined using the applicable test method in Section 1604(c). XE "SEER: Appliance Efficiency Regulations Definition" 

 XE " Appliance Efficiency Regulations Definition: SEER" 
While PTAC units can also provide heat thru either in-unit or externally supplied sources, this paper does not evaluate efficiency of PTAC heating.

RAC Requirements XE "Codes & Standards Requirements Analysis: RAC Requirements" 

 XE "RAC Requirements" 
As stated in Section 1605.1 (b), code took effect as of Jan 1, 1990, several years before the advent of Energy Star.  Code was revised as of Oct 2000 to the higher current standard.  This enactment date was after the calendar year 2000 air conditioning season so energy savings and demand reduction due to this code change would not take effect until calendar year 2001
.
Section 1605.1 (b) Room Air Conditioners, Room Air-Conditioning Heat Pumps, Packaged Terminal Air Conditioners, and Packaged Terminal Heat Pumps.

(1) Room Air Conditioners and Room Air-Conditioning Heat Pumps XE "Section 1605.1 (b):Room Air Conditioners and Room Air-Conditioning Heat Pumps" 

 XE "Section 1605.1 (b):Packaged Terminal Air Conditioners and Packaged Terminal Heat Pumps" . The EER of room air conditioners and room air-conditioning heat pumps that are manufactured on or after the effective dates shown shall be not less than the applicable values shown in Table B-2. The EER of room air conditioners and room air-conditioning heat pumps that are labeled for use at more than one voltage shall be not less than the applicable values shown in Table B-2 at each of the labeled voltages.  XE "Section 1605.1 (b) Definition: Room Air Conditioners and Room Air Conditioning Heat Pump" 

 XE "Room Air Conditioners and Room Air Conditioning Heat Pump: Section 1605.1 (b) Definition" 
Table 4: 1605.1 (b) Table B-2 Standards for Room Air Conditioners and Room Air-Conditioning Heat Pumps XE "Section 1605.1 (b) Table B-2 Standards for Room Air Conditioners and Room Air-Conditioning Heat Pumps" 

 XE "Standards for Room Air Conditioners and Room Air-Conditioning Heat Pumps" 
	Appliance
	Louvered Sides
	Cooling Capacity (Btu/hr)
	Minimum EER or COP

	
	
	
	Effective
January 1, 1990
	Effective
October 1, 2000

	Room Air Conditioner
	Yes
	< 6,000
	8.0
	9.7

	Room Air Conditioner
	Yes
	≥ 6,000 - 7,999
	8.5
	9.7

	Room Air Conditioner
	Yes
	≥ 8,000 - 13,999
	9.0
	9.8

	Room Air Conditioner
	Yes
	≥ 14,000 - 19,999
	8.8
	9.7

	Room Air Conditioner
	Yes
	≥ 20,000
	8.2
	8.5

	Room Air Conditioner
	No
	< 6,000
	8.0
	9.0

	Room Air Conditioner
	No
	≥ 6,000 - 7,999
	8.5
	9.0

	Room Air Conditioner
	No
	≥ 8,000 - 19,999
	8.5
	8.5

	Room Air Conditioner
	No
	≥ 20,000
	8.2
	8.5

	Room Air Conditioning Heat Pump
	Yes
	< 20,000
	8.5
	9.0

	Room Air Conditioning Heat Pump
	Yes
	≥ 20,000
	8.5
	8.5

	Room Air Conditioning Heat Pump
	No
	< 14,000
	8.0
	8.5

	Room Air Conditioning Heat Pump
	No
	≥ 14,000
	8.0
	8.0

	Casement-Only Room Air Conditioner
	Either
	Any
	*
	8.7

	Casement-Slider Room Air Conditioner
	Either
	Any
	*
	9.5

	*Casement-only room air conditioners and casement-slider room air conditioners are not separate product classes under standards effective January 1, 1990. Such appliances, if manufactured before October 1, 2000, are subject to the applicable standards in Table B-2 for the other room air conditioners and room air-conditioning heat pumps based on capacity and the presence or absence of louvered sides.


The Minimum EER or COP Effective October 1, 2000 column lists the current code requirements for C-RAC units.  In Section 2.1, this work paper combines these various design and capacity EERs into a weighted mean EER for energy savings evaluation.

PTAC Requirements XE "Codes & Standards Requirements Analysis: PTAC Requirements" 

 XE "PTAC Requirements" 
Section 1605.1.2 defines Code requirements for the PT Units.  For this work paper, these figures are only applicable to the determination of the LSLR Method for EER to Energy Savings Equations used to then determine energy savings for RACs
 in Section 2.1.
Section 1605.1 (2) Packaged Terminal Air Conditioners and Packaged Terminal Heat Pumps XE "Section 1605.1 (2):Packaged Terminal Air Conditioners and Packaged Terminal Heat Pumps" 

 XE "Section 1605.1 (2):Packaged Terminal Air Conditioners and Packaged Terminal Heat Pumps" . The EER and COP, as applicable, of packaged terminal air conditioners and packaged terminal heat pumps shall be not less than the applicable values shown in Table B-3.
Table 5: 1605.1 (2) Table B-3 (Partial) Standards for Packaged Terminal Air Conditioners and Packaged Terminal Heat Pumps XE "Section 1605.1 (2) Table B-3 Standards for Packaged Terminal Air Conditioners and Packaged Terminal Heat Pumps" 

 XE "Standards for Packaged Terminal Air Conditioners and Packaged Terminal Heat Pumps" 
	Appliance
	Mode
	Cooling Capacity (Btu/hr)
	Minimum EER or COP

	Packaged terminal air conditioners and packaged terminal heat pumps
	Cooling
	=< 7,000
	8.88 EER

	
	
	> 7,000 and < 15,000
	10.0 - (0.00016 x Cap.) EER

	
	
	>=15,000
	7.6 EER


1.4 EM&V, Market Potential, and Other Studies XE "General Measure and Baseline Data: EM&V, Market Potential, and Other Studies" 

 XE "EM&V, Market Potential, and Other Studies" 
The Residential Appliance Saturation Survey (RASS XE "RASS" ) 2003 indicates an annual Unit Energy Consumption (UEC XE "UEC" ) of 240 kWh for RACs in the Southern California Edison (SCE XE "SCE" ) service area
 and statewide:
“Room air conditioning has a UEC of 214 kWh and evaporative systems 684 kWh.  These values are somewhat lower than previous studies and forecasting values used at the Energy Commission.  One possible reason for the lower than average use is attributed to the Statewide 20/20 Program.  Billing data for the Conditional Demand Analysis is from the second half of 2001, all of 2002, as well as 2003 and 2004 to include years when the 20/20 program was not available. UEC results have all been annualized and calibrated to 2002 service territory total usage. It is likely that the UECs reflect the 20/20 program impact and thus these air conditioning values should be considered conservative estimates.”

The RASS states:
“A similar (to central air conditioning) albeit more parsimonious specification will be used for room air conditioning (RACUSEht), except that a term will be used to reflect the number of room air conditioning units (RACCNTh). This stems from the assumption that total usage depends on the number of room air conditioners.”

The RASS states RAC:

“Unit Energy Consumptions are also fairly low relative to prior estimates, varying from 105 kWh for multi-family units in buildings with 5+ units to 227 kWh for single family homes and mobile homes.”

The RASS does not state:

1)
Size, design or capacity of RACs analyzed,
2)
EERs of RACs or

3)
Square footage cooled.

Without this information it is difficult to compare the RASS information to other sources in this work paper.  There appears to be some questioning even in the RASS verbiage as to the accuracy of the UEC RAC figures.
The RASS estimates about 20 percent of SCE homes have room air conditioners.  The SCE Residential Room Air-Conditioner Recycling Scoping Study (Scoping Study XE "Scoping Study" )
 estimates 50% of those homes have units ten years old or more, similar to the RASS estimate of 47% of homes that have units more than nine years old.  The average age of room air conditioners in RASS data is calculated to be 7.71 years.
For a Weighted Mean RAC (WM-RAC XE "WM-RAC" ) that provides 12,906 Btu of cooling and averaging estimated energy savings for all climate zones, replacing a Jan 1990 code RAC with an Energy Star RAC produces a total annual 397.7 kWh/WM-RAC unit savings (From Table 17).  This number compares with the 372.2 kWh/ room air conditioner unit annual savings reported for multifamily housing in the Low-Income Energy Efficiency (LIEE)  XE "LIEE" program
.
1.5 Base Cases for Savings Estimates: Existing & Above Code XE "EM&V, Market Potential, and Other Studies: Base Case for Savings Estimates" 

 XE "Base Case for Savings Estimates: EM&V, Market Potential, and Other Studies" 
The base case is a C-RAC that meets the Federal Standard EER requirements.  For this work paper, Customer Savings XE "Customer Savings"  and Above Code Savings  XE "Above Code Savings"  estimates are the same and are based on the Energy Star EERs as defined in Table 6: Energy Star Qualified RAC Eligibility.  Customer Savings from early retirement of existing RAC (vintage code to current code) are only counted in the separate Room Air Conditioner Recycling Work Paper.

Federal Standard and Energy Star Energy Efficiency Ratio (EER XE "EER" ) requirements are detailed in Table 6.
  As Title 20 has adopted these Federal Standard EERs, this paper refers to the Federal Standards as Title 20 code.
Table 6: ENERGY STAR Qualified Room Air Conditioner (RAC) Eligibility XE "Energy Star Energy Efficiency Ratio Requirements Table" 
	Capacity (Btu/Hr)
	Federal Standard EER, with louvered sides
	ENERGY STAR EER, with louvered sides
	Federal Standard EER, without louvered sides
	ENERGY STAR EER, without louvered sides

	< 6,000
	≥ 9.7
	≥ 10.7
	≥ 9.0
	≥ 9.9

	6,000 to 7,999
	
	
	
	

	8,000 to 13,999
	≥ 9.8
	≥ 10.8
	≥ 8.5
	≥ 9.4

	14,000 to 19,999
	≥ 9.7
	≥ 10.7
	
	

	≥ 20,000
	≥ 8.5
	≥ 9.4
	
	

	Casement
	Federal Standard EER
	ENERGY STAR EER

	Casement-only
	≥ 8.7
	≥ 9.6

	Casement-slider
	≥ 9.5
	≥ 10.5

	REVERSE CYCLE

	Capacity (Btu/Hr)
	Federal Standard EER, with louvered sides
	ENERGY STAR EER, with louvered sides
	Federal Standard EER, without louvered sides
	ENERGY STAR EER, without louvered sides

	< 14,000
	n/a
	n/a
	≥ 8.5
	≥ 9.4

	≥ 14,000
	
	
	≥ 8.0
	≥ 8.8

	< 20,000
	≥ 9.0
	≥ 9.9
	n/a
	n/a

	≥ 20,000
	≥ 8.5
	≥ 9.4
	n/a
	n/a


1.6 Base Case & Measure Effective Useful Lives XE "EM&V, Market Potential, and Other Studies: Base Cases and Measure Effective Useful Lives" 

 XE "Base Cases and Measure Effective Useful Lives: EM&V, Market Potential, and Other Studies" 
A table in the ASHRAE HVAC Equipment Handbook indicates the Effective Useful Life (EUL XE "EUL" ) for window unit RACs is ten years and fifteen years for all other air conditioning units and heat pumps.  However, a footnote to that same table also indicates this data from Akalin (1978) “may be outdated and not statistically relevant.  Use this data with caution until enough updated data are accumulated in Abramson et. al.”
.
The Association of Home Appliance Manufacturers (AHAM XE "AHAM" ) web site includes a 1996 survey by National Family Opinion, Inc. (NFO XE "NFO" ) stating the EUL for RACs is 12 years.  The NFO’s basis for EUL is: “age of an appliance when it is replaced because it cannot be repaired or costs too much to repair.  (This does not infer the appliance will be without repair during its lifetime.)”
.

The Table of Discarded Window/Wall (RAC) AGE (DWWAGE) by Window/Wall (RAC) ADDed (WWADD)
 from the RASS 2003 data of homes that replaced their old wall/window RAC with a new unit, 20.59% of replaced units were up to ten years old, 38.71% were 11 to 20 years old and the remaining 40.70% units were more than 20 years old.  Based on the RASS 2003 study, this paper uses a new RAC EUL for the SCE region of the half life of these units: 15 years.
1.7 Net-to-Gross Ratios for Different Program Strategies XE "Net-to-Gross Ratios for Different Program Strategies: Base Case for Savings Estimates" 

 XE "Base Case for Savings Estimates: Net-to-Gross Ratios for Different Program Strategies" 
This work paper covers customer driven appliance Replace on Burnout  XE "Replace on Burnout"  (ROB XE "ROB" ) and New Construction XE "New Construction"  of RACs in residential installation.  Per the CPUC Energy Efficiency Policy Manual XE "Energy Efficiency Policy Manual"  and on the DEER web site the Net-to-Gross XE "Net-to-Gross"  (NTG) ratio is 0.80 for all programs except the Residential Contractor program.  For Residential Contractor replaced units, the NTG ratio is 0.89.

Table 7: Net-to-Gross Ratios XE "Net-to-Gross Ratios Table" 
	Residential Construction
	Program Approach
	NTG

	Multifamily unit
	Residential Contractor Program
	0.89

	All unit
	All other residential programs
	0.80


Section 2. Calculation Methods XE "Calculation Methods" 
No study was available to quantify either where in what type of residence one or more RACs may be located or how many people may be in what size of how much conditioned space.

DEER Measure ID D03-099 Run IDs (DEER Calcs XE "DEER Calcs" )
 is the only DEER measure evaluating similar equipment cooling performance in EER.  This measure evaluates PT units installed in the DEER two story building model Lodging-Motel.  The construction elements used in the Lodging-Motel model are similar to residential construction elements.  The measure also randomly loads PTAC units with mixed interior and exterior floors, walls and ceilings and mixes operating hours between none, 12 hour and 24 hour operation.

The randomness of PTAC unit installation and operation provides something of a reasonable basis for estimating RAC energy savings.  However, the DEER PTAC 24-hour usage distribution (percentage of the motel that is actively being cooled: Figure 1) does not match a typical residential air conditioning end use profile.  Therefore, RAC power demand was estimated at full power demand during a three day heat wave in the SCE service area.

[image: image1]
Figure 1 Hotel Room PTAC Usage

2.1 Energy Savings Estimation Methodologies XE "Calculation Methods: Energy Savings Estimation Methodologies" 

 XE "Energy Savings Estimation Methodologies: Calculation Methods" 
This work paper takes DEER data for PT units and uses the LSLR Method to establish an EER to energy savings equation for each motel building vintage in each SCE climate zone.  By weighing the equation slope and Y intercept by motel building population data for each vintage in a climate zone a vintage weighted mean EER to energy savings equation is established for each climate zone.

To determine a single RAC cooling capacity with C-RAC and ES RAC EERs, this work paper establishes the following.  For each cooling capacity range in British thermal units (Btu XE "Btu" ) all unique RAC units listed in the Energy Star web site are counted for each design type with that number divided by the total RACs of the same capacity.  Using the percentage of units SCE rebated (SCE Rebate Scale XE "SCE Rebate Scale" ) for each Btu range and translating the SCE ranges to match the Title 20 code Btu ranges, this work paper establishes an cooling capacity weighted mean RAC for evaluation in each climate zone.  Using the same SCE Rebate Scale this paper further weights the design weighted mean EERs to establish EERs for the WM-RAC.  Using the energy savings equation, this paper estimates energy savings for both codes and Energy Star RAC in each climate zone.
LSLR Method for Equations XE "Energy Savings Estimation Methodologies: Calculation Methods: LSLR Method for Equations" 

 XE "LSLR Method for Equations: Calculation Methods" 
The DEER Calcs provide estimated energy savings for replacing vintage PT units with PT units that meet T24 minimum EER code requirements and 20% higher efficiency EER PT units.
The first point is set at the X-axis intercept (no energy savings) DEER base case EER found in the DEER Calcs: Base Case Description XE "Base Case Description: DEER Calcs" 

 XE "DEER Calcs: Base Case Description" .  This point represents the existing PT units in each DEER model which meet each building vintage’s Nonresidential Compliance Manual For California's 2005 Energy Efficiency Standards (Title 24 XE "Title 24: Nonresidential Compliance Manual For California's 2005 Energy Efficiency Standards" 

 XE "Nonresidential Compliance Manual For California's 2005 Energy Efficiency Standards: Title 24" )
 code requirements, if any.

1) DEER building vintage Title 24 construction code EER: X1;
YE1 - energy savings equal zero (Xi – X-axis Intercept),

The second point represents the fact the Title 24 code requires the building vintage PT units be upgraded on replacement to at least the current Title 20 EER figure.  This upgrade produces the code energy savings (ECImpact XE "DEER Calcs: ECImpact"  XE "ECImpact: DEER Calcs" ).

2) DEER Basis 2000 Title 20 code EER: X2; YE2 - ECImpact
The third point is the DEER measure energy savings (EImpact XE "DEER Calcs: EImpact" 

 XE "EImpact: DEER Calcs" ).
3) DEER measure EER: X3; YE3 - EImpact
Using these figures for each vintage and climate zone and LSLR Method, an equation expressing energy savings for various EERs is established.  The following variables are used in the LSLR Method:

Xa is any EER value,

YEa is the corresponding energy efficiency savings to the Xa figure,

n is the total number of data points (n = 3 for these calculations), and

Σ is the Greek Letter sigma that stands for summation.  Equation (1) is an example:

Σ(Xa) = X1 + X2 + X3
(1)
Equation (2) is used to determine a linear slope (SE):

SE = (n*Σ(Xa*YEa) - Σ(Xa)*Σ(YEa))/(n* Σ(Xa2)- (ΣXa) 2
(2)
Once SE is determined, the Y intercept (YEi) where EER equals zero can be determined by Equation (3):

YEi = (Σ(YEa) - S * Σ(Xa))/n
(3)
By determining SE and YEi, this paper establishes an EER to energy savings equation for each building vintage within a climate zone (Equation (4)):

YEa = YEi + SE * Xa
(4)

Data and calculations for all forty of the SE and YEi values are detailed in DEER Measure D03-099 Lodging-Motels.xls: Sheet: LSLR Method & Vintage Weighing
.
Example 1 - LSLR Method for Equations XE "Calculation Methods: Energy Savings Estimation Methodologies: Example 1 - LSLR Method for Equations" 
Determine the Slope (SE) and Y intercept (YEi) for the EER to energy savings equation for a 12,000 Btu PTAC unit installed in a motel built before 1978 in the City of Long Beach.
DEER Measure ID D03-099 Run ID CMtl0675PTAC2 provides estimated energy savings for replacing a vintage PT unit with a PT unit that meets T24 current minimum EER code requirements and 20% higher efficiency EER PT unit installed in a motel built before 1978 in the City of Long Beach.  The DEER common units are Cooling Tons (CTon XE "CTon" ) or 12,000 Btu.  DEER energy savings are in kilowatt-hour (kWh) per CTon.
The first point is set at the X-axis intercept (no energy savings) DEER base case EER found in the DEER Calcs: Base Case Description.  This point represents the existing PT units in each DEER model which meet each building vintage’s Title 24 code requirements, if any.

1) DEER building vintage Title 24 construction code EER: X1 = 6.80;
YE1 is where energy savings equal zero: (Xi – X-axis Intercept): YE1 = 0 kWh/CTon,

The second point represents the fact the Title 24 code requires the building vintage PT units be upgraded on replacement to at least the current Title 20 EER figure.  This upgrade produces the code energy savings ECImpact.

2) DEER Basis 2000 Title 20 code EER: X2; = 8.56; ECImpact YE2 = 277.691 kWh/CTon
The third point is the DEER measure energy savings (EImpact).

3) DEER measure EER: X3; = 10.27; EImpact YE3 = 709.349 kWh/CTon
Using these figures and LSLR Method, an equation expressing energy savings for various EERs is established.  The following variables are used in the LSLR Method:

Xa is any EER value,

Ya is the corresponding energy efficiency savings to the Xa figure,

n is the total number of data points (n = 3 for these calculations), and

Σ is the Greek Letter sigma that stands for summation.

Variables for Equation (2) are:
Σ(Xa) 
= X1 + X2 + X3 = 6.80 + 8.56 +10.27 = 25.63
  Σ(Xa2) 
= (X1 * X1) + (X2 * X2) + (X3 * X3) 
= (6.80 * 6.80) + (8.56 * 8.56) + (10.27 * 10.27) = 224.987
Σ(YEa) 
= YE1 + YE2 + YE3 = 0 + 277.691 + 709.349 = 987.040
Σ(Xa*YEa) 
= X1 * YE1 + X2 * YE2 + X3 * YE3 
= 6.8 * 0 + 8.56 * 277.691 + 10.27 * 709.349 = 9,662.049
Equation (2) is used to determine the linear slope (SE):

  SE 
= (n*Σ(Xa*Ya) - Σ(Xa)*Σ(Ya))/(n* Σ(Xa2)- (ΣXa) 2
= (3 * 9,662.049 - 25.63 * 987.040) / (3 * 224.987 – (25.63 * 25.63)
= 204.196
Once S is determined, the Y intercept (YEi) where EER equals zero can be determined by Equation (3):

YEi 
= (Σ(YEa) - SE * Σ(Xa))/n = (987.040 - 204.196 * 25.63) / 3
= -1415.502
By determining SE and YEi, the EER to energy savings equation (Equation (4)) is:

YEa = YEi + SE * Xa = -1415.502 + 204.196 * Xa
Data and calculations for the SE and YEi values and a graph of the resulting equation are detailed in DEER Measure D03-099 Lodging-Motels.xls: Sheet: LSLR Method Example+Graph
.

Vintage Weighted Mean Equations XE "Energy Savings Estimation Methodologies: Calculation Methods: Vintage Weighted Mean Equations" 

 XE "Vintage Weighted Mean Equations: Calculation Methods" 
Using the YEia for each building vintage (YEi1 thru YEi5) allows the vintage weighted mean (YEvwm) for all vintages in a climate zone to be determined.  The Commercial End Use Saturation
 surveys (CEUS XE "CEUS" ) provides a basis for a total number of buildings (NLOCS XE "CEUS:NLOCS" ) per each building vintage within the same climate zone.  This work paper uses DEERCD building type MTL (Motel) and establishes a variable NLOCSa which is the NLOCS value for a particular vintage within the same climate zone.  Thus, NLOCS1 thru NLOCS5 are the total number of buildings for each building vintage oldest to newest.  Equation (5) calculates the weighted mean YEi (YEvwm) for all vintages of the building per climate zone:
YEvwm = (Σ(NLOCSa* YEia)) / Σ(NLOCSa)
(5)
In a similar way, using the slope SEa for each building vintage of a climate zone (SE1 thru SE5) the vintage weighted mean slope (SEvwm) can be determined (in equation (5): YE becomes SE).
By determining YEvwm and SEvwm, this paper establishes an equation of EER to energy savings for each climate zone (Equation (6)):

YEa = YEvwm + SEvwm * Xa
(6)
Data and calculations for all YEvwm and SEvwm values are detailed in DEER Measure D03-099 Lodging-Motels.xls: Sheet: LSLR Method & Vintage Weighing
.  The resulting values are listed in Table 8.
Table 8: Vintage Weighted Mean Slopes & Y Intercepts XE "Vintage Weighted Mean Slopes & Y Intercepts" 
	Vintage Weighted Mean Slopes & Y Intercepts

	DEER Values
	Energy Savings:

	Climate Zone City
	CA T24 CZ:
	Weighted Slope
	Weighted Y Intercept

	
	
	SEa
	YEia

	Long Beach
	6
	183.835
	-1,297.400

	El Toro
	8
	229.651
	-1,624.025

	Burbank
	9
	216.026
	-1,537.142

	Riverside
	10
	204.380
	-1,458.538

	Fresno
	13
	202.615
	-1,423.334

	China Lake
	14
	187.204
	-1,323.838

	El Centro
	15
	272.872
	-1,912.036

	Mt. Shasta
	16
	147.093
	-1,033.533


Example 2 - Vintage Weighted Mean Equation XE "Calculation Methods: Energy Savings Estimation Methodologies: Example 2 - Vintage Weighted Mean Equation " 
Given the slopes (SEa) and Y intercepts (YEia) for each DEER vintage of motel built in Long Beach, find the vintage weighted mean linear slope, Y intercept and the EER to energy savings equation on a cooling ton basis.

For the slope calculation, the required data from the “LSLR Method & Vintage Weighing” sheet of “DEER Measure D03-099 Lodging-Motels.xls”
 are the CEUS Weight Factors NLOCSa and the LSLR Method Slopes SEa for each building vintage.  Multiplying the SEa by the respective NLOCSa produces the Vintage Weighting Factor (SEa * NLOCSa) for each vintage.  Values for these variables are shown in Table 9.
Table 9: Example 2 - Climate Zone 6 Vintage Weighted Mean Linear Slope Calculations XE " Example 2 - Climate Zone 6 Vintage Weighted Mean Linear Slope Calculations" 
	For Motels in Long Beach Climate Zone 6:

	Buildings Vintages
	Vintage Order
	CEUS Weight Factors
	LSLR Method Slopes
	Vintage Weighting Factors

	 
	 
	NLOCSa
	SEa
	(SEa
*NLOCSa)

	Built before 1978
	1
	254
	204.196
	51,866

	Built between 1978 and 1992
	2
	107
	164.463
	17,598

	Built between 1993 and 2001
	3
	14
	77.640
	1,087

	Built between 2002 and 2005
	4
	10
	76.968
	770

	Built 2006 and later (measures as retrofit for nonresidential)
	5
	4
	47.907
	192

	Totals (Σ):
	389
	
	71,512


Equation (5) modified to calculate the weighted mean SE (SEvwm) for all vintages of the building type per climate zone is:

SEvwm = (Σ(NLOCSa * SEa)) / Σ(NLOCSa) = 71,512 / 389 = 183.835
For the Y intercept calculation, the required data from the “LSLR Method & Vintage Weighing” sheet of “DEER Measure D03-099 Lodging-Motels.xls”
 are the CEUS Weight Factors NLOCSa and the LSLR Method Y intercepts YEia for each building vintage.  Multiplying the YEia by the respective NLOCSa produces the Vintage Weighting Factor (YEia * NLOCSa) for each vintage.  Values for these variables are shown in Table 10.
Table 10: Example 2 - Climate Zone 6 Vintage Weighted Mean Y Intercept Calculations XE "Example 2 - Climate Zone 6 Vintage Weighted Mean Y Intercept Calculations" 
	For Motels in Long Beach Climate Zone 6:

	Buildings Vintages
	Vintage Order
	CEUS Weight Factors
	LSLR Method Y intercepts
	Vintage Weighting Factors

	 
	 
	NLOCSa
	YEia
	(YEia
*NLOCSa)

	Built before 1978
	1
	254
	-1,415.502
	-359,537

	Built between 1978 and 1992
	2
	107
	-1,220.122
	-130,553

	Built between 1993 and 2001
	3
	14
	-545.310
	-7,634

	Built between 2002 and 2005
	4
	10
	-540.586
	-5,406

	Built 2006 and later (measures as retrofit for nonresidential)
	5
	4
	-389.487
	-1,558

	Totals (Σ):
	389
	
	-504,689


Equation (5) calculates the weighted mean YEi (YEvwm) for all vintages of the building type per climate zone:
YEvwm = (Σ(NLOCSa* YEia)) / Σ(NLOCSa) = -504,689 / 389 = -1,297.400
For Motels in Long Beach Climate Zone 6, the EER to energy savings Equation (5) is:

YEa = YEvwm + SEvwm * Xa = -1,297.400 + 183.835 * Xa

MS Excel versions of Table 9 and Table 10 are shown in the “Vintage Weighted Mean Example” sheet of “DEER Measure D03-099 Lodging-Motels.xls”
.

RAC EER Design Variance Weighted Mean Values XE "Energy Savings Estimation Methodologies: Calculation Methods: RAC EER Design Variance Weighted Mean Values" 

 XE " RAC EER Design Variance Weighted Mean Values: Calculation Methods" 
The Energy Star Web site
 provides a list of available Energy Star RACs from 5,000 to 28,000 Btu/hr cooling capacity.  This list includes various design details like which RACs have reverse cycles (Heat Pumps), side louvers and or casement-only or slider style units.  Title 20 Table B-2 lists code EERs based on those design details for various cooling capacity ranges.  Counting the available unique units with each of these design characteristics and cooling capacities provides a design weighing factor to determine a design weighted mean RAC EER for the Title 20 Table B-2 cooling capacity ranges.  This work paper adds together the counts of unique units with similar RAC EER & cooling capacities and then finds a design variance weighted mean EER for each Title 20 Table B-2 cooling capacity range.  The resulting EERs are shown in Table 11.

Table 11: EER Weighted Mean by Unit Design for Cooling Capacity XE "EER Weighted Mean by Unit Design for Cooling Capacity Table" 
	EER Weighted Mean by Unit Design for Cooling Capacity

	Cooling Capacity (Btu/hr)
	Effective
January 1, 1990
	Effective
October 1, 2000

	< 6,000
	8.00
	9.69

	≥ 6,000 - 7,999
	8.50
	9.64

	≥ 8,000 - 13,999
	8.77
	9.27

	≥ 14,000 - 19,999
	8.78
	9.65

	≥ 20,000
	8.22
	8.50


Complete tables of Energy Star Product Listings and calculations for Unique Unit Design Weighted Mean EERs are listed in Appendix A: RAC EER Design Variance Weighted Mean and in the “EER Weighting by Unique Units” sheet of MS Excel Workbook “Energy Star RACs-20070802.xls”
.

Example 3 - RAC EER Design Variance Weighted Mean Values XE "Calculation Methods: Energy Savings Estimation Methodologies: Example 3 - RAC EER Design Variance Weighted Mean Values" 
Count the RACs with capacities equal to or greater than 8,000 and less than 13,999 Btu by unique design features listed in the Energy Star web site to determine the number of Unique Unit (UUs) RACs.  Find the EER Weighted Mean Factor for each type of these UU designs and the weighted mean EER for all of these UU RAC units.
Example 3 column & row references can be found in Table 12 below.  The Energy Star web site lists four unique designs for RACs with capacities equal to or greater than 8,000 and less than 13,999 Btu: standard RACs with & without louvered sides and heat pumps with & without louvered sides (columns (A) & (B) in T-X).  Also listed are the Jan 1990 and Oct 2000 minimum EERs for each of these designs (columns (C) & (D)).
Counting the number of unique RACs listed in the Energy Star Product Listing
 results in the numbers in column (E).  Column (F) shows the addition of ten 8,000 Btu casement units from Row 27 to Row 11 which have identical EERs with the results of the addition in column (G) and subtotal of all the 8,000 and less than 13,999 Btu manufacturer RACs.
For Row 11:
(G) = (E) + (F) = 310 + 10 = 320
Column (H) is the column (G) number divided by the column (G) subtotal resulting in the percentile of each unique design relative to the total number of unique designs:

Row 15 Column (G) Subtotal: Σ(G) = 320 + 193 + 20 + 19 = 552

For Row 11:
(H) = (G) / Σ(G) = 320 / 552 = 0.58 or 58.0%
Columns (I) & (J) are the Minimum EERs (columns (C) & (D)) multiplied by the percentile.

For Row 11:
(I) = (C) * (H) = 9.0 * 0.58 = 5.22



(J) = (D) * (H) = 9.8 * 0.58 = 5.68
Summing column (I) results in the design weighted EER of 8.77 for the Jan 1990 Code.
Row 15 Column (I) Subtotal: Σ(I) = 5.22 + 2.97 + 0.31 + 0.28 = 8.77
Summing column (J) results in the design weighted EER of 9.27 for the Oct 2000 Code.
Row 15 Column (J) Subtotal: Σ(J) = 5.68 + 2.97 + 0.33 + 0.29 = 9.27
Table 12: Example 3 - RAC Design Weighted Mean Values XE "Example 3 - RAC Design Weighted Mean Values" 
	 
	Cells in Blue Arial font are from
Title 20 Table B-2
	Energy Star Product Search
Unique Units (UU)
	EER Weighted Mean Factors by Unit Design for Capacity 

	Row:
	Appliance
	Louvered Sides
	Minimum EER
	
	

	
	
	
	Effective
Jan 1990
	Effective
Oct 2000
	No. of UUs
	Adjust-ments to equiv. EERs
	Adjust-ed No. of UUs
	% of UUs per Cap
	Effective
Jan 1990
	Effective
Oct 2000

	
	Column (A)
	(B)
	(C) 
	(D)
	(E)
	(F)
	(G) = (E)+(F)
	(H) = 
(G) / Subtotal
	(I) = (C)*(H)
	(J) = (D)*(H)

	
	For Capacities ≥ 8,000 - 13,999 Btu/hr

	11
	RAC
	Yes
	9.0 
	9.8 
	310
	10 from Row 27
	320
	58.0%
	5.22
	5.68

	12
	RAC
	No
	8.5 
	8.5 
	193
	None
	193
	35.0%
	2.97
	2.97

	13
	RAC Heat Pump
	Yes
	8.5 
	9.0 
	20
	None
	20
	3.6%
	0.31
	0.33

	14
	RAC Heat Pump
	No
	8.0 
	8.5 
	19
	None
	19
	3.4%
	0.28
	0.29

	15
	Subtotal: 
	552
	Weighted EERs:
	8.77
	9.27

	 
	For Casement RACs the only available capacity is 8,000 Btu/hr
	

	26
	Casement-Only RAC
	Either
	(1)
	8.7 
	0
	None
	0
	

	27
	Casement-Slider RAC
	Either
	(1)
	9.5 
	10
	Add 10 to Row 11
	0
	

	
	Totals:
	1032
	 
	1032
	

	Notes:

	(1)
	Not a separate class until Oct 2000.


RAC Population Weighted Mean Values  XE "Energy Savings Estimation Methodologies: Calculation Methods: Weighted Mean Values " 

 XE "Weighted Mean Values: Calculation Methods" 
An SCE study
 establishes a distribution of RAC unit cooling capacity for the SCE service area as listed in Table 13.
Table 13: SCE Service Area: RAC Cooling Capacity Distribution XE "SCE Service Area: RAC Cooling Capacity Distribution Table" 
	Cooling Tons
	BTU/hr
	Percentage of Total RAC Units in SCE Service Area

	0.5 to < 1.0
	6,000 to <12,000
	47%

	1.0 to < 1.5
	12,000 to <18,000
	41%

	1.5 to < 2.0
	18,000 to 24,000
	6%

	> 2.0
	> 24,000
	6%


These unit cooling capacity ranges do not match Title 20 Table B-2 (Table 4 in this work paper under: 1.3 Codes & Standards Requirements Analysis) so this work paper weighted the SCE area RAC distribution evenly over the Title 20 Table B-2 requirements as follows to establish a population Weighted Mean RAC (WM-RAC XE "WM-RAC" )
.
Table 14: Basis for determining the Population Weight Mean RAC for SCE Service Area XE "Basis for Determining Population Weight Mean RAC for SCE Service Area Table" 
	Population Weighted Mean RAC Capacity
	Title 20
	Weighted Mean Factor BTU/hr

	BTU/hr
	SCE Cooling Capacity Range BTU/ hr
	% of Total RAC Units in SCE Service Area
	Title 20 Cooling Capacity Range BTU/ hr
	Title 20 Average Cooling Capacity BTU/ hr
	Title 20:
% of SCE Dist
	SCE Count/ 100 RAC Units
	Title 20 % Dist
	


(C): From 

	Table 4

	(D): Average of (C)
	(E) =
% of (B)
	(F) = 
(B) * (E) *100
	(G) = 
(F) / 100
	(H) = 
(D) * (G)

	5000
	6,000 to <12,000
	47%
	> 6,000
	5000
	14.3%
	7
	6.7%
	336

	6000
	
	
	 ≥ 6,000 - 7,999
	6500
	28.6%
	13
	13.4%
	873

	7000
	
	
	
	
	
	
	
	

	8000
	
	
	 = 8,000 - 13,999
	11000
	57.1%
	27
	40.5%
	4458

	9000
	
	
	
	
	
	
	
	

	10000
	
	
	
	
	
	
	
	

	11000
	
	
	
	
	
	
	
	

	12000
	12,000 to <18,000
	41%
	
	
	33.3%
	14
	
	

	13000
	
	
	
	
	
	
	
	

	14000
	
	
	 ≥ 14,000 - 19,999
	16500
	66.7%
	27
	29.3%
	4840

	15000
	
	
	
	
	
	
	
	

	16000
	
	
	
	
	
	
	
	

	17000
	
	
	
	
	
	
	
	

	18000
	18,000 to 24,000
	6%
	
	
	33.3%
	2
	
	

	19000
	
	
	
	
	
	
	
	

	20000
	
	
	 ≥ 20,000
	24000
	66.7%
	4
	10.0%
	2400

	21000
	
	
	
	
	
	
	
	

	22000
	
	
	
	
	
	
	
	

	23000
	
	
	
	
	
	
	
	

	24000
	> 24,000
	6%
	
	
	100.0%
	6
	
	

	25000
	
	
	
	
	
	
	
	

	26000
	
	
	
	
	
	
	
	

	27000
	
	
	
	
	
	
	
	

	28000
	
	
	
	
	
	
	
	

	Weighted Mean RAC BTU/hr: 
	12,906


For the SCE service area, the WM-RAC BTU/hr is 12,906.  The following Table 15 takes the EER Weighted Mean by Unit Design for Cooling Capacities figures from Table 11 and further weights the EERs by the Title 20 % distribution from Table 14
.
Table 15: Basis for determining the Weight Mean RAC EERs for SCE Service Area XE "Basis for Determining Weight Mean RAC EERs for SCE Service Area Table" 
	EER Weighted Mean by Unit Design for Cooling Capacity (from Table 11)
	Energy Star EER
	Title 20 % Dist
(from Table 14)
	Weighted Mean EER Factors

	Cooling Capacity (Btu/hr)
	Effective
	Effective
	
	
	

	
	1-Jan-90
	1-Oct-00
	
	
	Jan-90
	Oct-00
	Energy Star

	 
	Column (A)
	(B)
	(C) =
(B) * 1.1
	(D) = Table 14: Col (G)
	(E) =
(A) * (D)
	(F) =
(B) * (D)
	(G) =
(C) * (D)

	< 6,000
	8.0
	9.7
	10.7
	6.7%
	0.537 
	0.651 
	0.718 

	≥ 6,000 - 7,999
	8.5
	9.6
	10.6
	13.4%
	1.141 
	1.289 
	1.423 

	≥ 8,000 - 13,999
	8.8
	9.3
	10.2
	40.5%
	3.566 
	3.769 
	4.133 

	≥ 14,000 - 19,999
	8.8
	9.7
	10.7
	29.3%
	2.581 
	2.845 
	3.139 

	≥ 20,000
	8.2
	8.5
	9.4
	10.0%
	0.820 
	0.850 
	0.940 

	Weighted Mean EERs: 
	8.6 
	9.4 
	10.4 


For the SCE service area, WM-RACs are 12,906 BTU/hr units that would meet EERs of 8.6 after Jan 1990, 9.4 as of Oct 2000 or an Energy Star rating of at least 10.4.
Energy Savings for WM-RAC XE "Energy Savings Estimation Methodologies: Calculation Methods: Energy Savings for WM-RAC" 

 XE "WM-RAC: Energy Savings Calculations" 
Table 16 below lists the SCE climate zones and repeats the SEvwm Weighted Slope and YEvwm Weighted Y Intercept from Table 8.  Using Equation (6), Columns (C), (D) and (E) show the resulting energy savings calculations for WM-RACs for Jan 1990 code, Oct 2000 code and Energy Star (10% above Oct 2000 code) for the SCE climate zones.  Column (F) numbers are the total energy savings of upgrading from a Jan 1990 Code to Energy Star WM-RAC.  Column (G) numbers are the energy savings for buying an Energy Star WM-RAC instead of a current (Oct 2000) C-RAC: the energy savings for this work paper.  Column (H) is the energy savings for replacing an existing Jan 1990 code RAC with a C-RAC: the energy savings for the RAC Recycling work paper
.
Table 16: WM-RAC Annual Energy Savings (AES)  XE "WM-RAC Annual Energy Savings Table" 
	For Weighted Means RAC:
	BTU/ hr:
	12,906 
	Weighted Means EERs
	WM-RAC
Energy Star AES less:
(kWh/Unit)
	Code Dif-ferential AES:
Oct 2000 less Jan 1990
(kWh/Unit)
(Note 2)

	
	
	
	8.6 
	9.4 
	10.4 
	
	

	DEER Values
	Annual Energy Savings (AES):
(From Table X)
	WM-RAC
Total AES:
(kWh/WM RAC)
	
	

	Climate Zone City
	CA T24 CZ:
	SEvwm Weighted Slope
	YEvwm Weighted Y Intercept
	Code: Jan 1990
	Code: Oct 2000
	Energy Star
	Code:
Jan 1990
	Code:
Oct 2000
(Note 1)
	

	 
	 
	Column (A)
	(B)
	(C)
(Note 3)
	(D)
(Note 4)
	(E)
(Note 5)
	(F) =
(E) - (C)
	(G) =
(E) - (D)
	(H) =
(F) - (G)

	Long Beach
	6
	183.835
	-1,297.400
	305.0 
	463.2 
	660.9 
	355.9 
	197.7 
	158.2 

	El Toro
	8
	229.651
	-1,624.025
	377.5 
	575.1 
	822.1 
	444.6 
	247.0 
	197.6 

	Burbank
	9
	216.026
	-1,537.142
	344.9 
	530.8 
	763.1 
	418.2 
	232.3 
	185.9 

	Riverside
	10
	204.380
	-1,458.538
	321.7 
	497.6 
	717.4 
	395.7 
	219.8 
	175.8 

	Fresno
	13
	202.615
	-1,423.334
	343.3 
	517.6 
	735.5 
	392.2 
	217.9 
	174.3 

	China Lake
	14
	187.204
	-1,323.838
	307.7 
	468.8 
	670.1 
	362.4 
	201.3 
	161.1 

	El Centro
	15
	272.872
	-1,912.036
	467.5 
	702.3 
	995.7 
	528.3 
	293.5 
	234.8 

	Mt. Shasta
	16
	147.093
	-1,033.533
	248.9 
	375.5 
	533.7 
	284.8 
	158.2 
	126.6 

	Notes:
	(1)
	Energy Star RAC energy savings: Purchase an Energy Star Unit instead of an Oct 2000 Code Unit.

	
	(2)
	Residential RAC Recycling energy savings: Recycle a Jan 1990 Code Unit and replace with an Oct 2000 Code Unit.

	
	(3)
	(C) = ((B) + (A) * 8.6) / (12,000 / 12,906)

	
	(4)
	(D) = ((B) + (A) * 9.4) / (12,000 / 12,906)

	
	(5)
	(E) = ((B) + (A) * 10.4) / (12,000 / 12,906)


Example 4 - Table 14 Calculations  XE "Calculation Methods: Energy Savings Estimation Methodologies: Example 4 - Table 14 Calculations" 
As an example, the equation to determine the total annual energy savings for an RAC with a BTU/hr capacity of 12,906 and EER of 8.6 in the Long Beach climate zone is:

YEa = (YEvwm + SEvwm * Xa) * (WM-RAC Capacity (BTU/hr) / 12,000 ((BTU/hr)/Cooling Ton)
YEa = (-1,297.400 (kWh / Cooling Ton year)
+183.835((year-kWh/Cooling Ton year) / (BTU/W))*8.6(BTU/W)) 
* 12906(BTU/hr)/(WM-RAC Unit)) / (12000((BTU/hr)/(Cooling Ton))

YEa = 305.0 kWh / year WM-RAC Unit

Averaging the last three columns of Table 16 produces average annual energy savings for the Residential RAC Recycling and Energy Star RAC work papers and a combined total savings as shown in Table 17
.  The total savings is comparable to the RAC energy savings from the LIEE program of PY 2001
.
Table 17: Average Annual Energy Savings for a WM-RAC XE "Average Annual Energy Savings for a WM-RAC Table" 
	For a WM-RAC rated at 12,906 Btu:
	Average Annual Energy Savings
(kWh/WM-RAC):

	Residential RAC Recycling: Replace a Jan 1990 Code Unit with an Oct 2000 Code Unit
	176.8

	Energy Star RAC: Purchase an Energy Star Unit instead of an Oct 2000 Code Unit
	221.0

	Total Savings: Replace a Jan 1990 Code Unit with an Energy Star Unit
	397.7


2.2. Demand Reduction Estimation Methodologies XE "Calculation Methods: Demand Reduction Estimation Methodologies" 

 XE "Demand Reduction Estimation Methodologies: Calculation Methods" 
To derive the demand reduction, this work paper uses the Weighted Mean RAC of 12,906 Btu.  The equation for EER is:
EER = Cooling Capacity (Btu/hr) / Power(Watts)

To determine Power in kW:
Power (kW) = [Cooling Capacity (Btu/hr) / EER] * [1 (kW) / 1000 (Watts)]

Power and Demand Reduction for the Weighted Mean EERs are shown in the following table:
Table 18: Weighted Mean RAC Demand Reduction XE "WM-RAC Demand Reduction Table" 
	For Weighted Mean RAC 12,906 Btu / hr

	
	Code: Jan 1990
	Code: Oct 2000
	Energy Star

	EER
	8.6
	9.4
	10.4

	Power (kW)
	1.501
	1.373
	1.241

	Demand Reduction (kW)

	Energy Star - Code: Oct 2000 (1): 
	0.132

	Code: Oct 2000 - Code: Jan 1990 (2): 
	0.128

	Notes: 
	(1) Energy Star RAC Demand Reduction: Purchase an Energy Star Unit instead of an Oct 2000 Code Unit.

	
	(2) Residential RAC Recycling Demand Reduction: Recycle a Jan 1990 Code Unit and replace with an Oct 2000 Code Unit.


The Energy Star demand reduction is 0.132 kW for all climate zones in SCE’s service area.  This is based on the assumption that for a typical summer three day heat wave peak demand period XE "peak demand period"  RACs will operate at or above the 10 CFR Section 430.23(f) (2005) test condition of 95°F.  As a result, the peak demand would be close to the same value for all units across different climate zones.  This assumption simplifies the demand estimation process and also reduces any discrepancies due to under estimation of the potential demand reduction. 
Section 3. Load Shapes XE "Load Shapes" 
Load Shapes are an important part of the life-cycle cost analysis of any energy efficiency program portfolio.  The net benefits associated with a measure are based on the amount of energy saved and the avoided cost per unit of energy saved.  For electricity, the avoided cost varies hourly over an entire year.  Thus, the net benefits calculation for a measure requires both the total annual energy savings (kWh) of the measure and the distribution of that savings over the year.  The distribution of savings over the year is represented by the measure’s load shape.
The measure’s load shape indicates what fraction of annual energy savings occurs in each time period of the year.  An hourly load shape indicates what fraction of annual savings occurs for each hour of the year.  A TOU load shape indicates what fraction occurs within five or six broad time-of-use periods, typically defined by a specific utility rate tariff.  Formally, a load shape is a set of fractions summing to unity, one fraction for each hour or for each TOU period.  Multiplying the measure load shape with the hourly avoided cost stream determines the average avoided cost per kWh for use in the life cycle cost analysis that determines a measure’s Total Resource Cost (TRC XE "TRC" ) benefit
.

3.1 Base Case Load Shapes XE "Load Shapes: Base Case" 

 XE "Base Case Load Shapes" 
The existing base case RAC energy use and peak demand load shapes would follow typical air conditioner hourly demand profile.  Seasonal variations should follow the typical seasonal outdoor dry-bulb temperature variation for each climatic zone over a course of a year.  The Load Shapes for this work paper are AC_Cooling-RC which is inclusive of both building type and climate zone.
3.2 Measure Load Shapes XE "Load Shapes: Measure Load" 

 XE "Measure Load Shapes" 
The RAC measure would move the typical RAC hourly demand profile lower in all times except when load is zero when compared to the base system.  Figure 2 and Figure 3 represent the TOU End Use Energy and Peak Demand factors for air conditioning: cooling RC measures that are embedded within the SCE E3 Calculator
.


[image: image2]
Figure 2: TOU AC Cooling-RC Energy Share XE "TOU AC Cooling-RC Energy Share" 

 XE "Measure Load Shapes: TOU AC Cooling-RC Energy Share Graphic" 

[image: image3]
Figure 3: TOU Peak kW Factors XE "TOU Peak kW Factors" 

 XE "Measure Load Shapes: TOU Peak kW Factors Graphic" 
Section 4. Base Case & Measure Costs XE "Base Case & Measure Costs" 

 XE "Costs: Base & Measure" 
The only difference in costs between the base case and measure costs would be for the greater cost of ES-RAC units over C-RAC units that simply meet Federal and State appliance standards.  Other costs such as installation labor and materials are assumed to be identical.  This work paper uses WM-RAC of 12,906 BTU/hr and provides average costs sourced from Consumer Reports Magazine for 9,800 to 12,500 BTU/hr units which may under price an actual WM-RAC unit.

4.1 Base Case Costs XE "Costs: Base Case" 
The base case costs are the purchase prices of C-RAC units that meet minimum Federal and State of California appliance standards.  Base costs are estimated at $295.00
.
4.2 Measure Costs XE "Costs: Measure" 
The measure costs are the greater cost of ES-RAC units that exceed the Federal EER appliance standards by at least 10%.  Measure costs are estimated at $376.00
.
4.3 Incremental & Full Measure Costs XE "Costs: Incremental & Full Measure" 
The only cost differences are the extra capital costs of purchasing an Energy Star unit over a non-energy star unit.  Thus the incremental cost is estimated at $81.00.  Installation costs are presumed to be identical.  To determine the full measure costs, this work paper presumes customers will self install RAC units and therefore the Full Measure cost is estimated at $376.00.
Appendices

Appendix A: RAC EER Design Variance Weighted Mean XE "Appendix A - RAC EER Design Variance Weighted Mean" 

 XE "RAC EER Design Variance Weighted Mean" 
	RAC Design Variance EER Merge

	 
	Cells in Blue Arial font are from
Title 20 Table B-2
	Energy Star Product Search
Unique Units (UU)
	EER Weighted Mean Factors by Unit Design for Capacity 

	Row:
	Appliance
	Louvered Sides
	Minimum EER
	
	

	
	
	
	Effective
Jan 1990
	Effective
Oct 2000
	No. of UUs
	Adjust-ments to equiv. EERs
	Adjust-ed No. of UUs
	% of UUs per Cap
	Effective
Jan 1990
	Effective
Oct 2000

	 
	Column (A)
	(B)
	(C) 
	(D)
	(E)
	(F)
	(G) = (E)+(F)
	(H) = (G)/ Subtotal
	(I) = (C)*(H)
	(J) = (D)*(H)

	 
	For Capacities < 6,000 Btu/hr

	1
	RAC
	Yes
	8.0 
	9.7 
	123
	None
	123
	99.2%
	7.9
	9.6

	2
	RAC
	No
	8.0 
	9.0 
	1
	None
	1
	0.8%
	0.1
	0.1

	3
	RAC Heat Pump
	Yes
	8.5 
	9.0 
	0
	None
	0
	0.0%
	0.0
	0.0

	4
	RAC Heat Pump
	No
	8.0 
	8.5 
	0
	None
	0
	0.0%
	0.0
	0.0

	5
	Subtotal: 
	124
	Weighted EERs:
	8.0
	9.7

	 
	For Capacities ≥ 6,000 - 7,999 Btu/hr

	6
	RAC
	Yes
	8.5 
	9.7 
	98
	None
	98
	90.7%
	7.7
	8.8

	7
	RAC
	No
	8.5 
	9.0 
	8
	2 from Row 10
	10
	9.3%
	0.8
	0.8

	8
	RAC Heat Pump
	Yes
	8.5 
	9.0 
	2
	Add 2 to Row 9
	0
	0.0%
	0.0
	0.0

	9
	RAC Heat Pump
	No
	8.0 
	8.5 
	0
	None
	0
	0.0%
	0.0
	0.0

	10
	Subtotal: 
	108
	Weighted EERs:
	8.5
	9.6

	 
	For Capacities ≥ 8,000 - 13,999 Btu/hr

	11
	RAC
	Yes
	9.0 
	9.8 
	310
	10 from Row 27
	320
	58.0%
	5.2
	5.7

	12
	RAC
	No
	8.5 
	8.5 
	193
	None
	193
	35.0%
	3.0
	3.0

	13
	RAC Heat Pump
	Yes
	8.5 
	9.0 
	20
	None
	20
	3.6%
	0.3
	0.3

	14
	RAC Heat Pump
	No
	8.0 
	8.5 
	19
	None
	19
	3.4%
	0.3
	0.3

	15
	Subtotal: 
	552
	Weighted EERs:
	8.8
	9.3

	 
	For Capacities ≥ 14,000 - 19,999 Btu/hr

	16
	RAC
	Yes
	8.8 
	9.7 
	143
	None
	143
	94.7%
	8.3
	9.2

	17
	RAC
	No
	8.5 
	8.5 
	3
	None
	3
	2.0%
	0.2
	0.2

	18
	RAC Heat Pump
	Yes
	8.5 
	9.0 
	5
	None
	5
	3.3%
	0.3
	0.3

	19
	RAC Heat Pump
	No
	8.0 
	8.0 
	0
	None
	0
	0.0%
	0.0
	0.0

	20
	Subtotal: 
	151
	Weighted EERs:
	8.8
	9.7

	 
	For Capacities ≥ 20,000 Btu/hr

	21
	RAC
	Yes
	8.2 
	8.5 
	92
	None
	92
	94.8%
	7.8
	8.1

	22
	RAC
	No
	8.2 
	8.5 
	0
	None
	0
	0.0%
	0.0
	0.0

	23
	RAC Heat Pump
	Yes
	8.5 
	8.5 
	5
	None
	5
	5.2%
	0.4
	0.4

	24
	RAC Heat Pump
	No
	8.0 
	8.0 
	0
	None
	0
	0.0%
	0.0
	0.0

	25
	Subtotal: 
	97
	Weighted EERs:
	8.2
	8.5

	 
	For Casement RACs the only available capacity is 8,000 Btu/hr
	 
	 
	 

	26
	Casement-Only RAC
	Either
	(1)
	8.7 
	0
	None
	0
	 
	 
	 

	27
	Casement-Slider RAC
	Either
	(1)
	9.5 
	10
	Add 10 to Row 11
	0
	 
	 
	 

	 
	Total for all Capacities:
	1032
	 
	1032
	 
	 
	 

	Notes:

	(1)
	Not a separate class until Oct 2000.
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SCE Residential Room Air-Conditioner Recycling Scoping Study


Introduction


Background


SCE has been ordered by the CPUC to initiate a room air conditioner (RAC) recycling program directed at impacting residential room air-conditioner energy consumption and demand. This new program has been proposed by ARCA, and may be similar to the refrigerator recycling program currently offered by SCE. 


Objectives


The objectives of this study were to:


a.) Determine what customers do with old room air-conditioners; (i.e., resell, trade-in, or dispose of)


b.) Investigate which other utilities/stakeholders offer similar programs, and if so how these programs are operating; and


c.) Utilize other secondary data sources like the statewide lighting and appliance saturation database to glean informational data on room air-conditioners in SCE’s service territory.


Executive Summary


Based upon the results of this research project, it has been determined that there is not much of a resale market for used or refurbished room air-conditioners. To get some sense of the magnitude of the resale market at a retail level we contacted over 300 non-chain appliance retailers including retailers that repair and or sell refurbished RACs. Of those contacted only 13, or 4%, are selling used or refurbished room air-conditioners (RAC). Additionally, according to appliance dealers, approximately 42% of replaced RACs are voluntarily dumped or recycled. Similarly we tried to identify any resale market at the non-retail level. In particular we investigated what happens to old RACs that are replaced or simply not replaced. Based on our information it can be assumed with some amount of confidence that only a small proportion of these units that are not dumped are finding their way into a “retail resale” market, while remaining others are either being sold privately, given away or simply stored. 


Within this report three out of state RAC trade-in programs are summarized. Each of the programs has different offerings; however all have the same goal of reducing the saturation of old, inefficient RACs. Of these programs, the Keep Cool Program offered by NYSERDA appears to be best suited for a RAC turn-in program in the California market. This type of program attracts customers that are planning to replace their RAC, rather than attracting many customers looking to get rid of a RAC that likely is not in use anyway. The program also works well for targeting apartment building owners and managers, which in SCE’s service area accounts for a large proportion of RAC ownership. However it should be noted, according to the Energy Information Administration’s 1997 Residential Energy Consumption Survey (RECS), New York has 70% saturation of residential RACs, compared to 30% saturation in the state of California.  


Unfortunately there is not an efficient way to learn more about what is happening to the estimated 58% of RACs that are not voluntarily recycled using the data collected for this study. However, there is another important question to be asking. The estimated saturation of customers that have one or more RACs is approximately 14%
 in the SCE service area, and approximately 50% of these units are greater than ten years old
. Assuming RACs ten years and older are the target market, a RAC turn-in program offered by SCE would endeavor to impact approximately 7% percent of its customers. Assuming that the program penetrates 50% of the market, the overall impact may be on 3.5% of SCE customers. Would the gross and net impacts from a RAC recycling program, which may affect 3.5% of customers, meet the cost-benefit SCE requires to implement such a program? 


To answer this question, two items become important: first the average capacity of RACs and second the difference in efficiency between new vs. replaced RACs.  Figure 1 shows the proportion of RACs by capacity for both SCE and the state. Given this information, let’s assume that the average capacity RAC that would be replaced is 1.2 tons, or 14,000 BTU output. Table 1 shows the estimated kW impact a program would have that replaced 3.5% of SCE’s customers RACs, or approximately 122,500 RACs
, with standard or Energy Star efficient units. The gross kW reduction for replacing old units with an Energy Star model is nearly 85,000 kW. 
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Figure 1: RAC Cooling Capacity in Tons
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Table 1: Estimated Gross Program Impacts


These assumptions assume a program similar in design to the NYSERDA program, where by the program requires the customer to purchase a new Energy Star RAC in order to get a “bounty” for the old unit. Other more traditional “round up” style turn-in programs that do not require the participant to purchase a new RAC would most likely realize less energy and demand impacts. One of the problems with a “round up” type program is that they do not ensure all RACs are being removed from the power grid. Both Manitowoc Public Utility and Wisconsin Electric found that customers used the program as a mechanism to get rid of their old RAC that was in storage or not in use, while also taking advantage of a rebate. They found customers turned-in RACs that had mounting brackets broken off, front panels broken out, and other problems that indicated the units were not in use, even though the compressor units still functioned
. They cautioned others against offering customer rebates in the first year or two of a round-up program particularly because of this problem. 


Finally we tried to consider, or estimate the impacts of free ridership on a RAC program. We have learned from other utilities that have offered turn in programs that free ridership in the early years is high, additionally our survey results estimate approximately 42% of used or replaced RACs are voluntarily dumped by customers. Consider the 3.5% RAC market impact discussed earlier. If 42% of these customers replacing RACs were going to dump or recycle their RAC anyway, then the net impact is closer to 2%. Table 2 shows the estimated impacts considering free-ridership, using the example started above. If replacing units with an Energy Star model the estimated net MW and MWh hour impacts are 49 and 36,853 respectively. This is considerable change from the estimated program gross energy and demand impacts.
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Table 2: Estimated Net Program Impacts


In conclusion there are a few glaring results that should be reiterated. It appears that any program would most likely experience high free-ridership rates among program participants. A RAC recycling program may be best suited to target low-income customers or multi-family building managers and owners because of the large numbers of RACs owned by this market segment. Because there is such a small retail resale market for RACs, a round-up program would not be as effective as a replacement program. A program that requires the customer to purchase a new energy efficient RAC to qualify for a rebate will drive down free-ridership and require less resources than the round-up style program. 


Room Air-Conditioner Retailer Surveys


This section summarizes interviews conducted with RAC retailers to better understand the room air-conditioner market in SCE’s service territory. RLW conducted a telephone survey with appliance store personnel. The short survey instrument was designed to better understand several aspects of the RAC market. The following questions were addressed:


· RAC resale market: Is there one? Who sells them? Percent of sales new vs. used?


· Customer behavior: once a replacement RAC is purchased what is done with the old one?


· If retailers are selling used RACs, where do they get them? 


· What do retailers suggest customers do with old RACs?


· At what age are RACs not re-sellable? 


· What type of customer buys a refurbished RAC?


SCE provided RLW with a list of appliance retailers developed by Xenergy. The list was believed to be a comprehensive listing of appliance retailers in Edison’s territory. The list included 835 appliance retailers, which RLW filtered to include 476 retailers. RLW’s filter limited the call list to non-chain retailers and retailers in the greater Los Angeles area, as directed by the SCE Project Manager. Of the 476 appliance stores, many were dropped because they were appliance stores dealing in sewing, vacuums and other non-related appliances. RLW attempted to survey a total of 301 appliance retailers, the results from these surveys are tabulated in the following sections. 


Table 3 shows the call disposition log for the telephone surveys of appliance retailers. Of the 301 appliance dealers called, only 13 respondents qualified for the survey. To qualify the respondent was required to sell used RACs. The majority of retailers contacted, over 60%, did not qualify.  Of course this is a conservative estimate since many retailers, approximately 35%, were unreachable. Of the retailers contacted (completed, 13 and not qualified, 185) 93% were not qualified to complete the survey, indicating there is a very small retail resale market for used air-conditioners. 
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Table 3: Call Disposition Log


Of the thirteen retailers that we surveyed, two of them also repair or refurbish RACs. We asked all 13 retailers where they get the used RACs that are resold. The most common response was customer give-ins, however we also heard a variety of other sources, such as:


· Give-ins – 6 responses


· Salvaged from renovated apartment buildings – 2 responses


· Customers calling to sell their used RAC – 2 responses


· Auctions – 1 response


· Pick-up/delivery trucks drop off truckload full of appliances every so often – 1 response


· Other dealers - 1 response


· Newspaper ads - 1 response


Six of the thirteen respondents, or approximately half, sell new RACs in addition to used RACs. Of those who sell both new and used RAC, on average 41% of sales are new and 59% are used. However, other than retailer #1, most sales are significantly dominated by either new or used RACs.
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Table 4: New vs. Used Appliance Sales


Respondents were asked what to their knowledge their customers typically do with replaced room air-conditioners once they have been replaced.  Table 5 shows the survey results for each of the thirteen completed surveys. The dark gray column titled ‘Dispose or Replace’ had the most commonly reported answer, with 10 of 13 respondents believing that customers dispose of or recycle replaced RACs to a varying extent. The columns colored in light gray indicate the next most commonly reported answer. Many believe that the appliance dealers or the RAC installer take the units for the customer. While four other respondents report that anywhere from 15% to 95% of customers re-sell their replaced room air-conditioner. Three other respondents reported that 25%-50% of their customers donate their RACs to places like Goodwill and Salvation Army. 
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Table 5: Replaced Room Air-Conditioner Behavior


The survey included a question to address the age of RACs that would most commonly be found in the resale market.  Respondents were asked, based on experience, what age units are typically resold in the used or refurbished market. All respondents reported RACs less than five years old would be in the resale market, while 12 of 13 respondents reported RACs eight or less years old would most likely be in the resale market. Seven believe RACs nine years old or less are re-sellable. Table 6 presents these results.


[image: image7.wmf]Age


Count


 < 5 Years


1


 < 8 Years


5


 < 10 Years


4


 10 Years or Older


3


Total


13




Table 6: Age Room Air-Conditioners Typically Resold


Similar to the last question, we also asked respondents what age they think RACs are beyond repair. Five respondents were not able to give a number of years, instead reporting that it was a factor of the condition the units are in, i.e., how much they had been used and past maintenance received. Others that were able to provide a proxy age did so; the results are presented in Table 7. Two respondents believe that a RAC two years old is beyond repair
, while three other respondents believe units 20-40 years old are then beyond repair. The results show a wide range of ages, with an average age of 14 years old.
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Table 7: Age RACs are Beyond Repair


We asked respondents if they make any recommendations as to what customers should do with their replaced RACs. Five respondents reported making no recommendations. For the remaining respondents a variety of responses were recorded:


· Respondent #1 – “We offer to take old one off their hands”


· Respondent #2 – “Allow him to take for them. Will recycle parts & dispose of what can't be used”


· Respondent #3 – “He offers to haul the old one away”


· Respondent #4 – “Call Salvation Army to pick up”


· Respondent #5 – “We offer to take for them (to resell or dispose)”


· Respondent #7 – “Suggests that they bring the old unit back to the store”


· Respondent #8 – “take to recycle center”


· Respondent #12 – “Let him take to part out, or throw them out.  Most people want to keep them though”


Finally, we asked what type of customers typically purchased used or refurbished RACs. Again a variety of answers were recorded, with most common being “just about anyone”. Four respondents did not know, while other responses included apartment dwellers, apartment building owners, low-income customers and students. 


To get a sense of our respondents’ experience in the appliance market we asked how long they had been in the business. Table 8 shows the number of years each respondent reported being in the appliance business. The minimum number of years is eight, the maximum is 35, and the average number of years in the business for our group of respondents is 25.
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Table 8: Years Respondent has been in Appliance Business


Room Air-Conditioner Saturation


This section summarizes various saturation information for RAC obtained from  the California Lighting and Appliance Saturation Study (CLASS) and  SCE’s 1995 Residential Appliance Saturation Study (RASS)
. In 1999-2000 RLW Analytics conducted the statewide study on behalf of Southern California Edison Company, Pacific Gas and Electric Company, San Diego Gas and Electric Company, Southern California Gas Company and Sacramento Municipal Utility District. As part of the study data was collected on home cooling systems, such as age, efficiency, capacity and nameplate data. The following section provides an analysis of this data for SCE’s service territory and in some cases for Statewide results (i.e., PG&E, SCE, SCG, SMUD, SDG&E). Statewide results are included to provide sanity checks since the sample size of customers having room air-conditioners (RACs) in SCE’s service territory is small. 


Figure 2 shows an estimated 14% of household cooling systems are space cooling systems. Space systems include window-wall room air-conditioners, air-to-air room heatpumps, and evaporative cooling systems. Remaining SCE customers have either central cooling or no cooling, at 53% and 30% respectively. 
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Figure 2: SCE Cooling Saturation by Type


The target of a room air-conditioner recycling program would be room air-conditioners and room heatpumps. Figure 3 shows that eleven percent of SCE’s customers use this type of system to cool their homes.  
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Figure 3: SCE Residential Cooling System Types


Important to the impact of a room air-conditioner recycling program is the efficiency of the units that are recycled. As RACs get older, the efficiency tends to decrease. Therefore, targeting the older, less efficient room air-conditioners would get the most “bang for the buck”. Table 9 shows the average age of RACs in SCE’s service territory is 15.2 years old with an error bound of 3.8 years. Therefore, we can say with 90% confidence that the average age of these RACs is somewhere between 11.4 and 19 years old. We also calculated the median age of RACs, both for SCE and the State. The median age of RACs in SCE’s service area is 13 years old, while the statewide median age is 10 years old. 
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Table 9: Room Air-conditioner Age


A room air-conditioner recycling program may want to target customers that are more likely to own room air-conditioners. With this in mind, Figure 4 shows the percent of customers that use a RAC by annual income.  Customers whose annual income is less than $25,000 are the most likely to use a RAC, while those customers who did not provide an income response (either because they did not know or because they refused) are the next most likely.  Customers with an annual income of $75,000 or greater are significantly less likely to use a RAC than their lower income counterparts.
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Figure 4: Proportion of Customers with a RAC by Annual Income

Figure 5 presents the distributions of annual household income by age of RAC for SCE’s service territory. A program designed to target low-income customers would in fact seek to penetrate a good proportion of the market. The figure shows that customers earning $25,000 dollars or less annually own the highest proportion of RACs for all age bins. Customers earning $25,000-49,999 are the next most likely to own a RAC, again in all age bins. Just over 50% of the target market, or RACs 10 years or older, are owned by customers earning between $25,000-49,999, with an additional 17% of ownership by customers not willing to answer or not knowing their annual income. In all age bins we find there is relatively high saturation of RAC ownership among customers that refused to respond to the income questions. In our experience we have found that customers who are uncomfortable responding to the income question are in most cases low-income customers, unfortunately we have no evidence to support this conclusion. 
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Figure 5: RAC Age by Annual Household Income


Some trade-in programs or components of trade-in programs are designed to target owners of appliances, or those that might own large numbers of appliances, such as apartment building owners and managers. Figure 6 illustrates what type of residences RACs are most commonly found in. For those customers that had room air-conditioners, they were most commonly found in one or two story apartments. When combined, 70% of RACs in SCE’s service territory are found in apartment buildings, similar to the statewide findings. Nearly 20% of RACs in SCE’s territory were found in single-family residences.  It is a fair assumption that the great majority of RACs in apartments are not owned by the tenant.
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Figure 6: Proportion of RACs by Residence Type


Figure 7 shows statewide and SCE results of customers that own homes versus those that are renters. Results for SCE show that 56% of customers are renters, while 63% of statewide customers are renters. Figure 8 presents RAC ownership for customers that rent. The landlord owns the majority of RACs in both SCE’s service territory and the state, at 70% and 80% respectively. These results tell us that apartment building owners and managers would be excellent targets of a RAC trade-in program. 
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Figure 7: Owners and Renters
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Figure 8: RAC Ownership


Appliance Turn-in Programs


This section summarizes our investigation with other out-of-state utilities that have offered/are offering RAC recycling programs.  We explored how these programs are operating and what are the utilities’ experiences with their programs.


Manitowoc Public Utilities (MPU)


Energy Exchange 2000 Program Overview


MPU operates an appliance turn-in program in the state of Wisconsin. For each appliance that is turned-in, MPU donates 50 dollars to Manitowoc Public and Parochial High Schools to be used toward the purchase of renewable energy education supplies and equipment. Appliances covered by the program include refrigerators, freezers and room air-conditioners. To qualify, you must be a customer of MPU and the appliances must be in working condition.  Furthermore, commercial or gas refrigeration units do not apply, the donation must go to the to the Energy Exchange Fund 2000. Business reply cards describing the turn-in program are sent to MPU customers. MPU customers can send back the reply cards with name, address, number of appliances and contact information for scheduling appliance pick-ups.


Currently, MPU still picks up working refrigerators, freezers, and room air conditioners. However the program for 2000 ended October 31. Look for the Energy Exchange 2001 program to begin again around April 1, 2001. Click http://www.mpu.org/appliance_turnin.pdf to view Appliance Turn-in Information. 


General information can be found at: http://www.mpu.org/appliance_turnin.html

Staff Interview


MPU is a small public utility company, serving approximately 16,000 accounts. As part of this study we spoke with Dan Salm of MPU. Dan is the program manager for the Energy Exchange Program which has been in operation for the last seven years. We asked Dan what advise he would have for anyone entering into a RAC turn-in program, our conversation is summarized below.


Dan’s first comment regarding a RAC program was to be aware that in the first couple of years the program will most likely be the recipient of many customers old junky units that, although they may work, most likely would never be used again. Dan talked about units with mounting brackets broken off, front panels broken apart, and generally in really bad condition. Although the compressors on these types of units did function, it was his belief that they could not or never would be installed elsewhere. In order to limit the number of these condition units turned-in MPU stopped providing direct incentives and began making charitable donations on behalf of the customer. He believes this limited the number of turned-in appliances that most likely would not have been used again anyway. He also stated that this change benefited the marketing of the program, what he called “increased mileage on the marketing of Energy Exchange”.


Another good point Dan made was related to the issues of recycling laws in Wisconsin that may very well apply in California. In past years appliance dealers would offer to dispose of replaced RACs for customers when they purchased a new one. However, since new environmental recycling laws have been introduced regarding appliances with refrigeration the cost to recycle appliances has gone way up. In Wisconsin it costs approximately $25-30 to recycle a RAC. Appliance dealers will still take the used appliance, however now they will charge the customer the cost of recycling. Of course most customers would rather store, sell or give away their RAC than pay a price to have it dismantled. 


It is Dan’s understanding that there is not much of a secondary retail market for RACs for a couple of reasons. The first is that most appliance dealers don’t want to deal with the headaches of repairing and re-selling used air-conditioners. The second reason is because used/refurbished RACs don’t cost much less than a new RAC. He explained that the incremental cost of a new vs. used RAC does not warrant a retail resale market. He thinks the re-sell market is mostly in the form of garage sales, newspaper ads, and the like. 


The only other comment Dan had was to be aware of RACs that were still installed at the time of pick-up. This caused them some trouble when the cartage company picked up the units. He said that removing the RACs from their location was time consuming, caused some amount of difficulty, and could have led to problems if the removal did not go as planned. Also, he believes that program planners should consider limiting the number of appliances per customer, because some customers will take advantage of the program if incentives are offered.


Dan Salm – Program Manager, MPU 920.686.4304


New York State Energy Research and Development Authority (NYSERDA)


“Keep Cool” Program Overview


The keep cool program offers customers a “bounty” for turned in room air-conditioners. The “bounty” is in the form of a $75 or $50 rebate. The rebate is offered to New York residents or New York building owners/managers that turn-in a functional room air-conditioner and purchase Energy Star replacements. New York residents in selected areas receive a $75 dollar bounty by sending in an application with a proof of purchase. The residents will receive the bounty once the old unit has been de-manufactured and the application has been processed. The fifty-dollar bounty applies to building managers/owners, which is discussed in more detail in following sections.


The “keep Cool” program makes it easy for all types of RAC owners to participate in the program. There are several ways owners of room air-conditioners can turn in their old room air-conditioners (RACs). A brief description is included with each turn-in option presented below:


· Retailer Turn-In – Customers who purchase an Energy Star RAC at a participating retailer can obtain a turn-in bounty application to apply for the $75 dollar turn-in bounty.


· Tenant Turn-In – Large multi-family buildings where tenants pay their own electric bill may be selected to sponsor a “Keep Cool” event. Tenants are then able to turn in RACs on-site, obtain a bounty application, and submit it once they have purchased an Energy Star RAC and provided proof of purchase.


· Building Owner/Manager Turn-in – Selected owners and managers of multifamily buildings that use RACs are eligible for a $50 bounty when they replace old RACs with new Energy Star RACs. 


· Community Based Organization (CBO) Turn-in Events – Selected CBOs are eligible to participate in the “Keep Cool” program. They are required to hold special events, at which they coordinate the pick-up of RACs. The sponsor is required to provide space and staff support for the events. 


· Community Based Organization (CBO) Drop-Off Turn-In – Multiple locations are provided for customers to drop off RACs. Each location has a schedule for drop off times. All other rules apply, RACs must be functional and the customer must purchase an Energy Star replacement. The drop off locations are open for the duration of the program, much like a neighborhood recycling center.


Staff Interview


We were not able to speak directly to the project manager of the Keep Cool program, however we did receive some brief responses to a few questions that were submitted by email. We asked Lydia Perez, the NYSERDA Keep Cool Project Manager, what changes they will make to the 2001 program based on lessons learned during the 2000 program. She responded that most of the changes would be “internal” changes, without any other elaboration. Lydia did state that one of the biggest lessons learned in 2000 was that purchasing RACs in not an impulse purchase. This may be because programs such as this one do a better job of influencing the “premeditated” shopper to participate than they do impulse shoppers. 


We asked how successful she felt the 2000 program was. She believes that considering how fast the program was put together it was very successful, even though they did not take in that many RACs.  She thinks that this is mainly a result of the summer not being as hot as it normally is, and also because the program did not begin until mid June 2000. Because of the weather, Lydia said that sales of RACs in the state of New York were far less than the sales recorded in the previous year of 1999, where typical summer temperatures were recorded.


To market the program NYSERDA used several avenues. They began by only marketing in the New York City area, using bus panels, subway signs, radio, newspaper, and some amount of TV adds. Later the marketing was expanded to include the entire state of New York. They were also able to get the attention of New York residents using the Governor of New York. The Governor endorsed the program by filming a commercial that was aired throughout the state of New York. 


An important component of the Keep Cool program is the participation of retailers that sell RACs. Lydia said that retailers were very excited about the program and wanted to be on the participating retailers “list”.   The majority of retailers however did not want to be drop off sites due to space constraints. Also, using data obtained from retailers and manufacturers NYSERDA collected data on numbers of units the program might penetrate. NYSERDA was not willing to divulge these saturation numbers, however they did say that they were very helpful in planning the program. 


It is important to note that Aspen Systems is the contractor responsible for designing and implementing the Keep Cool Program. We contacted Aspen Systems several times in an attempt to discuss various aspects of the program. For reasons of their own, they refused to respond to any of these communications. This is also the reason Lydia was reserved in responding to many of the questions we asked. 


NYSERDA – Lydia Perez, Project Manager, lcp@nyserda.com

Aspen Systems – Lisa Hammer, Project Manager, LHammer@aspensys.com

Wisconsin Electric (WE)


Smart Money Program, Appliance Turn-In (APTI) Component


During the years of 1987-1993 Wisconsin Electric (WE) ran the very successful Smart Money Program. A component of the program encouraged customers to “turn-in” old refrigerators, freezers and room air-conditioners.  For RACs, WE gave the customers either a  $25 check or a $50 savings bond, and for refrigerators and freezers, WE gave customers either a $50 check or a $100 savings bond. 


In order to encourage participation, WE began a mass advertising campaign in 1987. Advertising included radio, TV and, newspaper ads. WE advertised the program using bill inserts and also through a campaign that placed stickers on new appliances to increase awareness.  Unlike other similar programs offered by other utilities, this program did not require the purchase of a new energy efficient appliance, the requirements for this program were very simple:


· The customer must be of WE


· The appliance must be electric


· The appliance must be functional


· Customers were limited to two appliances of each type


Additionally, customers that had a non-functional appliance could still call WE for pick-up, however they would not receive a turn-in rebate. If the appliance was not removable, WE still paid the rebate so long as the customer allowed for the appliance to be disabled.


WE contracted with several cartage contractors that were responsible for appliance pick-up services. Cartage contractors were notified of customers that wished to have an appliance, or appliances removed. The cartage contractor set pick-up appointments and was also responsible for testing the appliance for functionality.  The cartage contractors took all appliances to a single facility where they were recycled. Once dismantled, work orders were sent to WE from the cartage contractors so that payments to the customers could be made. Customers were typically paid 4-6 weeks after the appliance was picked up. 


As the first large scale appliance turn-in programs WE went through a quick learning curve. Early problems were encountered in the first year that would impact an SCE based RAC turn-in program, those problems included:


· Communication – Poor communication between the customer and WE caused initial problems for the program. An increase in staff training and knowledge was needed to alleviate the troubles.


· Participation – A much higher rate of participation was encountered than was expected.


· Confusion on savings bonds – The majority of WE customers opted for the check because they were unfamiliar and as a result uncomfortable with a savings bond. 


· Unreliable service by the cartage contractors – This was perhaps the biggest problem for WE. Contractors overwhelmed with workload often sub-contracted services to contractors not able to cover the service area. The result was customer complaints regarding sub-contractor employees and a back-up of appointments. WE began to disallow cartage contractors to sub-contract work, they also began requiring employee training and security checks.


· “Appliance gathering”- WE found that a small number of customers were gathering appliances for turn-in, calling time and time again to have collected appliances picked up and rebated. WE limited the offering to a fixed number of rebates customers could receive and tracked participation carefully. 


WE claims the most important lesson they learned was to keep lines of communication open between all parties involved in the program, including the utility, cartage contractors, recyclers, and of course the customers. One other valuable lesson gleaned from program operations is that of first year participation. WE found that during the first year of the program customers participated only because they wanted their appliances removed. To address this problem, it was suggested that during the first year of a similar program the customer rebate component should not be offered.


Staff Interview


RLW obtained a comprehensive description of WE’s APTI program, however in 1993 it was effectively dropped from the Smart Money Program offerings. The complete program summary can be found at:


· http://solstice.crest.org/efficiency/irt/bytype.htm

The report alluded to a comprehensive program evaluation scheduled for PY 1993-94. Donna Conant of Wisconsin Electric was contacted in an effort to obtain the report to better understand why the program died. At the time of the program Donna was the Supervisor of Program Evaluation. We briefly spoke with Donna on March 7, 2001; she vaguely recalled aspects of the program because the last year it operated was ten years ago. 


Donna recalled three primary reasons for the termination of the program. Those reasons are as follows:


1. Wisconsin Electric approached market saturation in the final year of the program. Participation in the program approached 25% of WE’s residential customers by the end of program year 1991. At this time a dramatic decrease in the number of appliances turned-in had taken place, suggesting the program had a significant impact on the market by shifting the age of the general appliance market. It should be noted that in the final year of the program WE received more RACs than in any other year of the program. However the final year also saw the least freezer turn-ins, and it was the second worst year for refrigerator turn-ins. 


2. Donna also believed that the program had effectively changed the behaviors of WE customers. She believed one of the key aspects of the program was coupling the APTI program with appliance retailers. Retailers were able to educate customers regarding appliance efficiency and the cost of operating older less efficient appliances. Donna stated that any appliance turn-in program should highly consider a component that works with the retailers to educate customers.


3. The final reason mentioned was because appliance retailers began offering services to pick up or take replaced appliances for customers when they purchased a new one. This new service offered by the appliance retailers captured a share of the dwindling APTI program market.


We requested a copy of the program evaluation from Donna. She has agreed to try and locate it, she will send a copy if indeed she is able to find it. 


Donna Conant, Supervisor, Program Evaluation 414-221-3986


� SCE RASS study found 17% in 1995 and the RLW Lighting and Appliance Saturation Study found 11% in 1999-2000. 



� SCE RASS and RLW Lighting and Appliance Saturation Study.



� Assumptions include 3.5 million SCE residential customers, 14% with one or more RACs, 50% with units ten years old or more, and 50% program penetration.



� The only requirement the program had for a customer to turn in an old RAC was that the compressor still functioned.



� These 2 respondents provided responses that were inconsistent with their earlier response that RACs less than 5 years old would be in the re-sale market.



� � REF _Ref508183855 �Figure 4� and � REF _Ref508180964 �Figure 5� are based on the RASS data, while all other figures and tables in this section are based on the CLASS data.
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The FREQ Procedure


















		Age of room air conditioner 1  -  C7




		ACAGE1
		Frequency
		 Percent
		Cumulative
 Frequency
		Cumulative
  Percent






		LESS THAN ONE YR
		62767.91
		8.78
		62767.91
		8.78




		1-3 YRS
		131323.6
		18.37
		194091.5
		27.16




		4-8 YRS
		185467.3
		25.95
		379558.9
		53.11




		9-13 YRS
		140866.3
		19.71
		520425.1
		72.82




		13 + YRS
		194277.6
		27.18
		714702.8
		100.00
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		FREQ: RASS ROOM A/C AGE DISTRIBUTION IN SCE TERRITORY




		 FOR HOUSEHOLDS WITH ROOM A/C 2   ROUTINE:  RMACAGE




		MBR=RMACAGE                      PREV RTN: NONE







The FREQ Procedure


















		Age of room air conditioner 2  -  C7




		ACAGE2
		Frequency
		 Percent
		Cumulative
 Frequency
		Cumulative
  Percent






		LESS THAN ONE YR
		15113.12
		12.05
		15113.12
		12.05




		1-3 YRS
		28928.18
		23.07
		44041.3
		35.13




		4-8 YRS
		36197.81
		28.87
		80239.11
		64.00




		9-13 YRS
		19536.1
		15.58
		99775.21
		79.59




		13 + YRS
		25593.19
		20.41
		125368.4
		100.00
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The FREQ Procedure


















		Age of room air conditioner 3  -  C7




		ACAGE3
		Frequency
		 Percent
		Cumulative
 Frequency
		Cumulative
  Percent






		LESS THAN ONE YR
		7394.93
		40.03
		7394.93
		40.03




		1-3 YRS
		5042.87
		27.30
		12437.8
		67.33




		4-8 YRS
		2944.19
		15.94
		15381.99
		83.27




		9-13 YRS
		2122.64
		11.49
		17504.63
		94.76




		13 + YRS
		967.92
		5.24
		18472.55
		100.00
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		TAB: RASS AVG HOUSEHOLD ROOM A/C AGE BY UTILITY




		 FOR HOUSEHOLDS WITH ROOM A/C     ROUTINE:  RMACAGE
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		N
		HOUSEHOLD AVG ROOM A/C AGE




		Mean






		electric utility
		  570563
		    7.42




		PGE  




		SDGE 
		  109555
		    8.09




		SCE  
		  714074
		    7.71




		LADWP
		  225667
		    8.49




		All
		 1619859
		    7.74
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		Frequency       
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		Table of DWWAGE by WWADD




		DWWAGE(Age of discarded wall cooling  -  M10)
		WWADD(Added window or wall cooling  -  M9)
		Total




		NO            
		YES           






		1 - 10 YRS    
		4609.5
  11.34
  55.08
  26.23
		3758.5
   9.25
  44.92
  16.29
		8368.1
  20.59
 
 




		11-20 YRS     
		6765.8
  16.65
  43.00
  38.49
		8967.7
  22.06
  57.00
  38.88
		 15733
  38.71
 
 




		21+ YRS       
		6200.8
  15.26
  37.49
  35.28
		 10341
  25.44
  62.51
  44.83
		 16542
  40.70
 
 




		Total           
		17576.1
  43.25
		  23067
  56.75
		40643.1
 100.00
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Average Useful Life of Major Home Appliances 


National Family Opinion, Inc.  (NFO), 1996 Survey 
  
     
Appliance  Average Useful Life*   
      
Disposer (In the Sink)  12 years      
      
Trash Compactor  14 years     
      
Room Air Conditioner 12 years     
      
Dehumidifier 11 years     
      
Dryer 13 years     
      
Washer- Top Load 14 years      
Washer- Front Load 11 years     
      
Range- Slide in Single Oven 17 years     
Range- Double Oven  18 years      
Range- Drop in Single Oven  11 years      
      
Oven- Built In 16 years     
      
Cook Top- Single Built In 13 years     
Cook Top- Double Built In 21 years     
      
Microwave Oven  9 years     
      
Dishwasher- Built In Under Counter  13 years     
Dishwasher - Portable  11 years     
      
Refrigerator- Side By Side  14 years     
Refrigerator- Top Mount 14 years     
Refrigerator- Bottom Mount  17 years     
Refrigerator- One Door  19 years     
Refrigerator- Built In 14 years     
Refrigerator- Compact   5 years     
      
Freezer- Chest 18 years      
Freezer- Upright  15 years      
      
*The age of an appliance when it is replaced because it cannot be repaired or costs too much to 
repair. ( This does not infer the appliance will be without repair during it's lifetime.)  
NFO Sept. 1996  
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Abstract 
 
The California Statewide Residential Appliance Saturation Study (RASS) was 
performed in late 2002, produced through 2003, and delivered in 2004.  The original 
RASS conditional demand model used a combination of customer billing data with 
the responses from the customer survey to model end uses and develop unit energy 
consumption results for those end uses. During the original RASS analysis cycle, the 
project team developed air conditioning unit energy consumption (UEC) estimates 
that were lower than expected.  In reviewing these results, it was hypothesized that 
these low estimates could have been the result of California’s 20/20 program, which 
provided consumers with incentives to dramatically reduce their energy 
consumption.   
 
This add-on RASS study revisited the RASS UEC results for cooling using updated 
billing and weather data for previous study participants. The new data is obtained for 
a period when the 20/20 program was not offered. Using a Statistically Adjusted 
Engineering (SAE) modeling approach, the follow-on RASS study included a revised 
model that assessed the difference in cooling usage between the old and new billing 
data and developed a new set of cooling and heating UECs. 
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Residential, electricity consumption, air conditioning, cooling, 20/20 program, UEC, 
conditional demand analysis 







 


 







1: INTRODUCTION 
 
This study is a follow-up to the California Statewide Residential Appliance Saturation 
Study (RASS) that was performed for the California Energy Commission in 2003 and 
2004. The RASS was administered by the California Energy Commission and 
sponsored by Pacific Gas and Electric (PG&E), San Diego Gas and Electric 
(SDG&E), Southern California Edison (SCE), Southern California Gas Company 
(SoCalGas), and Los Angeles Department of Water and Power (LADWP). KEMA 
was the prime consultant and Itron provided data cleaning and performed the 
Conditional Demand Analysis. All participants except LADWP participated in this 
follow-up effort. 
 
The RASS was initiated in late 2002, produced through 2003, and delivered in early 
2004. That study included direct mail solicitations followed by telephone and in-
person non-response follow-up to a sample of non-respondents in an effort to 
minimize non-response bias by using alternative surveying techniques. The RASS 
was designed to allow comparison of results across utility service territories, climate 
zones and other variables of interest such as dwelling type, dwelling vintage, and 
income). The study includes results for 21,920 residential customers that were 
weighted to the population represented by the sponsoring utilities. The saturation 
results captured both individual and master metered dwellings. This rich set of 
customer data includes information on all appliances, equipment, and general usage 
habits. The study also includes a detailed conditional demand analysis (CDA) that 
calculates unit energy consumption (UEC) values for all individually metered 
customers. 
 
The original RASS conditional demand model used a combination of customer billing 
data with the responses from the customer survey to model end uses and develop 
unit energy consumption results for those end uses. During the original RASS 
analysis cycle, the project team developed air conditioning UECs that were lower 
than expected.  In reviewing these results, it was hypothesized that these low 
estimates could have been the result of California’s 20/20 program, which provided 
consumers with incentives to dramatically reduce their energy consumption. This 
add-on RASS study revisited the RASS UEC results for cooling using updated billing 
and weather data for previous study participants. The new data is obtained for a 
period when the 20/20 program was not offered. Using a Statistically Adjusted 
Engineering (SAE) modeling approach, the follow-on RASS study included a revised 
model that assessed the difference in cooling usage between the old and new billing 
data and developed a new set of cooling and heating UECs. 
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2: STUDY DESIGN 
 
The study was designed to leverage the RASS analysis by using the individually 
metered RASS customers from the original RASS. The original surveys were 
collected through mail, phone, and onsite means. There were a total of 19,771 
individually metered RASS customers. 
 
The original RASS included a detailed sample plan with a stratified random sample 
and subsequent weighting of the data to the population.i The final database 
contained 21,920 responses to the RASS survey and with weights formed a 
statistically representative summary of the population. This follow-on study 
leveraged the original pool of participants and analyzed the usage changes for those 
who remained at their residence. The study updated customer billing data but did not 
include new survey data as appliance stocks and household information was not 
expected to vary significantly from 2002 and additional data collection was outside of 
the scope of the project.  
 
The original RASS survey data, billing data and updated weather data were 
combined with the updated (2003-2004) electric billing data to estimate unit energy 
consumption. The analytical design included evaluating the differences in usage 
from the initial study period. The follow-up analysis included a statistically adjusted 
engineering (SAE) modeling approach that identified the effective differences across 
cooling seasons, as well as a more detailed analysis that allowed a more refined 
modeling of the various specific cooling enduses. 
 
The key steps in the analysis are outlined below: 
 


• Refresh billing data including matching to existing surveys, cleaning, and 
calendaring. 


• Update weather data with reassessment of heating and cooling degree days 
to be used in revised models. 


• Merge billing, survey, and weather data. 
• Solve the 2002 CDA model using 2002 and updated 2003-2004 weather 


data to estimate the heating, cooling, and base energy usage for 2002-2004. 
• Estimate SAE based CDA model using 2002-2004 billing data. 
• Derive updated UECs by applying SAE model parameter estimates to 


normalized 2002 UECs. 
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3: ANALYSIS APPROACH 
 


Billing Data 
 
Obtaining New Billing Data 
KEMA requested 2003 and 2004 billing data from participating utilities. This time 
period is a window in which the 20/20 program was not available. Each utility 
received a list of their original RASS sample frame participants. The RASS 
databases included generic customer identifiers to protect consumer confidentiality 
so each utility had an additional “key” file that allowed them to link the study 
participants to utility billing records. Utilities sent updated billing data to KEMA for 
processing.  
 


Cleaning Billing Data 
The consumption data came directly from the utility billing files. Billing records, while 
reasonably accurate, contained some anomalies that can be very troublesome in the 
application of conditional demand analysis. Billing records were inspected closely for 
the following problems: 
 


• Erroneous billing days and/or read dates. 
• Abnormal monthly consumption. 
• Missing or zero electricity usage (the latter may indicate an inactive account). 


 
These errors were corrected, or the observation's consumption was set equal to 
missing. To limit problems with short billing months that were a result of the 
calendaring routine, the first and last calendar month for each billing record were 
deleted.  
 
While billing data was provided by billing period, the cleaning process included a 
summary step to create annual bill totals. These annual values are provided in the 
final survey and CDA database to allow for analysis using the final billing values. 
The electric annual pre-cleaned value is ELEMN12. The cleaned annualize electric 
usage is ELEMNCDA. The corresponding pre-cleaned annual gas usage is 
THMMN12 and the cleaned value is THMMNCDA 
 


Calendaring Billing Records 
During the creation of the Billing Database, the information on energy consumption 
and the meter reading date was used to calendar the site's energy consumption for 
the month standardized to a fixed number of days per month. 
 
Calendaring of the billing data transformed billing cycle data into monthly data. The 
same process was used for both the initial RASS and the follow-on analysis. Minor 
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differences in the original database formats and the variables included in the billing 
databases led to slight differences in the calendaring routines used for each utility. 
The following steps were used to calendaring the follow-on analysis data.  
 


• Billing histories were obtained for those customers with a survey from the 
original RASS effort.  


 
• Weather data were merged onto the billing databases using the CEUS 


climate zones and the meter read end dates from the billing records. If the 
billing data had both a bill start and a bill end date, weather data were merged 
on for both the start and the stop dates. Heating and cooling monthly degree 
days were created using either the start and stop dates or the stop date of the 
current bill and the stop date of the previous bill.  


 
• If the utility provided a customer identification code, the customer code was 


checked to determine if the customer identification was constant during the 
billing period. If there was a change in customers during the billing period, 
billing records for the final customer were retained, and the bills for previous 
customers were dropped from the billing databaseii. 


 
• A daily database was created from the billing cycle data. To create the daily 


database, the first step was to determine the number of days in the billing 
period. The length of the billing period was calculated either as the difference 
between the start date and the end date, or the difference between the end of 
the previous bill and the current end date.iii Using the calculated number of 
billing days, monthly consumption and monthly heating and cooling degree 
days were divided equally into daily consumption and daily heating and 
cooling degree days. The daily consumption and degree days were deposited 
into a data set by their calendar day, month, and year variable that was 
augmented from the start of the billing period. This process spread the billing 
data into calendar days.  


 
• The daily database was summed over the calendar months to create a data 


set with calendar monthly consumption and degree days. 
 


• The calendared consumption and degree data was normalized to a 30.4-day 
month. If the billing data contained less than 10 calendar days in the month, 
the consumption was set to missing.  


 
 


Assessing Impacts of Updated Billing Data 
Because some consumers have moved or changed residences, the pool of available 
consumers for the analysis was reduced from the initial population. Overall, 80 
percent of the original RASS consumers were available for this follow-on study.iv The 
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final survey participants were weighted to the population using the initial RASS 
weights. The follow-up study pool represents 73 percent of the population for the 
participating utilities. Table 1 identifies the participants that remained in the follow-up 
study once new bills were matched to participant identifiers. The dropout rates were 
within the expected values and provide sufficient remaining customers to perform 
the analysis using the initial sampling plan and weighting scheme. 
 


Table 1 
Overview of Population Remaining in Study 


Utility 


Total 


Completed 


RASS 


Surveys Population 


Surveys 


Matched to 


2003/2004 


Bills 


Percent of 


Surveys 


Remaining 


Population 


Remaining 


Percent of 


Population 


Remaining 


PGE 9,265 4,047,698 7,463 81% 2,928,904 72% 


SCE 7,979 3,857,357 6,326 79% 2,784,697 72% 


SDGE 2,527 1,128,804 2,047 81% 855,648 76% 


Total 19,771 9,033,859 15,836 80% 6,569,249 73% 


 
Table 2 compares the 2002 average yearly consumption for the entire population 
and the portion of the population that was represented in September 2004 (those 
who had billing data from January 2002-September 2004).  We have provided 
comparisons by utility and dwelling type. The purpose of this table was to assess 
how the customers who remain in the study might differ from those who dropped out 
because they moved or otherwise left their residence. In general, all groups were 
within a few percent of the initial average per home for that group, with a few cases 
that still were within five percent.  Overall, we conclude that the population remaining 
in the study is a reasonable representation of the original 2002 RASS population. 
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Table 2 
Comparison of Annual kWh for Population Remaining In Study 


  


Completed 
RASS 


Surveys 
Customers with Bills in 


Sept 2004 


Utility Grouping Count 


 2002 
Avg 
kWh Count 


 2002 
Avg 
kWh  


% change 
in Avg kWh 


PGE 
*All 


households 
9,265 6,392 7,463 6,701 105% 


 MF 2,540 4,219 1,666 4,271 101% 


 SF 6,725 7,439 5,797 7,486 101% 


SDGE 
*All 


households 
2,527 5,736 2,047 5,984 104% 


 MF 815 3,402 563 3,343 98% 


 SF 1,712 6,948 1,484 7,131 103% 


SCE 
*All 


households 
7,979 6,189 6,326 6,424 104% 


 MF 2,474 4,304 1,612 4,401 102% 


 SF 5,505 7,080 4,714 7,140 101% 


*The average household UECs from the final report are: PGE – 6265, SDGE – 5445, and SCE – 6102. 


 
Table 3 and 4 compare the 2002 monthly average kWh to the 2003 and 2004 
monthly averages for those remaining in the study (those who have 2003-2004 
billing data). Both tables segment consumers by those having electric cooling 
(central, evaporative, or room) and those without. Table 3 lists the kWh for each 
category, and Table 4 lists the difference in kWh between the 2002 and 2003-2004 
billing data.  Overall, there is an increase in average monthly consumption for both 
customers with and without electric cooling.  This comparison was used as a first 
step in reviewing the billing data differences and setting up the modeling approach. 
 







 7 


Table 3 
Monthly Average kWh Comparison by Utility 


 
 PGE SDGE SCE 


 2002 2003 2004 2002 2003 2004 2002 2003 2004 


Months 


With 


Elec 


Cool 


W/o 


Elec 


Cool 


With 


Elec 


Cool 


W/o 


Elec 


Cool 


With 


Elec 


Cool 


W/o 


Elec 


Cool 


With 


Elec 


Cool 


W/o 


Elec 


Cool 


With 


Elec 


Cool 


W/o 


Elec 


Cool 


With 


Elec 


Cool 


W/o 


Elec 


Cool 


With 


Elec 


Cool 


W/o 


Elec 


Cool 


With 


Elec 


Cool 


W/o 


Elec 


Cool 


With 


Elec 


Cool 


W/o 


Elec 


Cool 


Jan 659 515 650 503 697 537 687 486 650 461 696 501 581 471 566 443 612 487 


Feb 610 478 613 480 644 495 628 450 624 442 659 481 537 432 543 432 578 458 


Mar 571 447 582 454 588 443 589 421 602 435 616 452 509 407 525 416 551 416 


Apr 548 422 571 442 593 424 555 404 580 416 611 434 498 389 511 399 566 397 


May 589 408 632 425 625 416 535 386 579 402 626 420 523 376 556 387 617 392 


Jun 739 407 767 419 728 418 560 382 617 403 612 426 641 381 659 391 660 395 


Jul 838 412 959 428 857 427 614 395 745 416 740 450 763 393 878 420 826 420 


Aug 781 419 876 427 868 439 644 401 831 435 757 465 755 398 917 426 853 424 


Sep 705 423 771 426 754 441 663 407 733 431 765 466 694 397 778 415 759 428 


Oct 597 434 634 436 617 450 585 413 667 433 651 458 547 394 630 414 586 419 


Nov 609 476 652 491 654 501 597 443 679 457 687 500 538 417 588 446 585 458 


Dec 670 518 722 545 737 559 684 492 729 510 696 555 593 463 637 505 652 500 


 
 


Table 4 
Difference in Monthly Average kWh by Utility 


 PGE SDGE SCE 


 2003 2004 2003 2004 2003 2004 


Months 


with 


ecool 


w/o 


ecool 


with 


ecool 


w/o 


ecool 


with 


ecool 


w/o 


ecool 


with 


ecool 


w/o 


ecool 


with 


ecool 


w/o 


ecool 


with 


ecool 


w/o 


ecool 


Jan -9 -12 38 22 -37 -25 9 15 -16 -27 30 16 


Feb 3 2 34 17 -4 -8 32 31 7 0 41 26 


Mar 11 7 16 -4 13 15 27 32 15 8 41 8 


Apr 23 21 45 3 25 11 56 30 13 9 68 7 


May 43 17 36 9 44 16 91 34 33 11 95 16 


Jun 28 12 -11 10 57 21 52 44 17 10 19 14 


Jul 121 16 19 15 131 21 126 56 115 27 63 27 


Aug 95 8 88 19 187 33 113 64 162 28 98 27 


Sep 66 3 50 18 71 24 102 59 84 18 65 31 


Oct 37 2 20 15 82 19 66 44 82 20 39 24 


Nov 43 15 45 25 82 14 91 57 49 29 46 41 


Dec 52 28 67 41 45 18 11 63 44 41 59 37 
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Weather Data 
The cleaned CDA Database contains estimates of each site's normalized electric 
and gas whole household UEC and UECs for all end uses. The creation of these 
estimates required the creation of calendared energy consumption and weather 
data. Energy consumption was used as the dependent variable, and weather was 
used as one of the independent variables in the UEC models. The normalized 
weather, used to create the UECs, was also appended to the cleaned and CDA 
database. The follow-on analysis used updated weather data for the CEUS climate 
zones, which were used in the initial RASS as the weather stations. Each of the 
sample points was assigned to one of the stations and the same mapping was used 
for the follow-on analysis.  
 
The 2003 and 2004 weather data was cleaned and analyzed using degree day 
bases for heating (65 degrees Fahrenheit) and cooling (65 degrees Fahrenheit) to 
identify the number of heating and cooling degree days associated with the new 
analysis study period. Tables 5 and 6 identify the differences in HDD and CDD for 
the various time periods included in both RASS study efforts; normalized data is 
provided for comparison.  Tables 5 and 6 show differences by CEUS and Title 24 
climate zones. 
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Table 5 
CDD by Climate Zone for Years 2002-2004 


T24 CEUS cdd65 2002 cdd65 2003 cdd65 2004 


cdd65 


Normalized 


15 15 4,487 4,538 4,327 4,407 


14 14 3,116 3,450 3,193 2,985 


13 13 2,363 2,316 2,151 1,945 


11 11 2,225 2,004 1,876 1,695 


10 102 1,558 1,880 1,533 1,479 


9 9 1,152 1,581 1,352 1,249 


12 12 1,302 1,384 1,243 1,089 


9,16 162 1,255 1,300 949 986 


8,10 8 725 1,017 1,103 930 


10 101 537 868 800 680 


4 4 601 637 622 552 


7 7 384 622 890 523 


16 161 539 602 402 361 


6 6 380 575 651 483 


2 2 392 409 444 352 


3 32 140 228 162 130 


3 31 159 225 232 90 


3 33 28 98 84 17 


5 5 43 85 99 32 


1 1 0 11 3 0 
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Table 6 
HDD by Climate Zone for Years 2002-2004 


T24 CEUS hdd65 2002 hdd65 2003 hdd65 2004 


hdd65 


Normalized 


1 1 4,933 4,482 4,306 4,421 


2 2 2,940 2,805 2,593 2,601 


4 4 2,158 2,119 2,088 1,844 


5 5 2,821 2,549 2,724 2,553 


6 6 1,316 1,251 1,244 1,202 


7 7 1,206 1,090 998 1,106 


8,10 8 1,240 1,170 1,191 1,072 


9 9 1,396 1,385 1,407 1,262 


11 11 2,595 2,701 2,454 2,472 


12 12 2,480 2,405 2,363 2,339 


13 13 2,151 2,155 2,230 2,113 


14 14 1,895 1,890 2,063 1,790 


15 15 855 852 1,072 760 


3 31 2,619 2,532 2,291 2,580 


3 32 2,699 2,564 2,521 2,285 


3 33 3,254 2,965 2,930 2,874 


10 101 1,539 1,452 1,430 1,367 


10 102 1,497 1,552 1,739 1,662 


16 161 5,254 5,310 5,275 5,395 


9,16 162 4,082 4,029 4,017 3,961 


 
 


Survey Data 
 
Review of CDA Data Cleaning Process 
The original RASS data went through a detailed cleaning process to prepare it for 
the CDA modeling process. This multi-part process included checks and cleaning 
steps for missing values, logical inconsistencies, fuel misreporting, and otherwise 
incomplete surveys. Using the cleaned database, the CDA used a series of steps to 
fill and plug missing variables to allow for complete modeling.  
 
The process for filling missing values used a multi-step approach that relied on 
correlations between the question with the missing response and other questions 
that contained valid responses. The team used this approach to fill missing values 
for household income, square footage of the home, number of residents, and the 
age of the home. These variables are in addition to the cleaned survey data and 
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were developed primarily for use in the conditional demand analysis. In the case of 
other missing values such as the residence type, the plugging algorithm included a 
series of logistical checks with other pertinent information supplied from the 
respondent. The follow-on model used the same CDA cleaning steps and final 
cleaned CDA variables for all modeling. 
 


Updated CDA Model 
 
The CDA approach essentially makes use of the variation in appliance holdings and 
whole-house energy consumption across the study sample to econometrically 
disaggregate billed consumption into end use consumption values.  Additional 
information on the original 2002 CDA model can be found in the final 2002 RASS 
report.   
 
To analyze the impact of 2003-2004 billing and weather data on the original 2002 
CDA model, we created a simplified CDA model using Statistically Adjusted 
Engineering (SAE) terms for heating, cooling and base usage.  These SAE terms 
were developed by solving the 2002 California RASS CDA model with 2002 and 
updated 2003 and 2004 weather data.  This approach allows us to combine multiple 
variables into a single variable representing an end use and thus simplifies the 
ensuing statistical estimation process.  The parameter for these SAE terms reflects a 
required ratio adjustment to the engineering estimate. 
 


Solved 2002 model using updated HDD/CDD 
The first step in creating a revised model was to solve the 2002 CDA model using 
the updated weather data values.  Using the final survey database from 2002, 
containing the original electric model variables, we substituted the 2002 and updated 
2003-2004 CDD and HDD values into appropriate electric model terms.  By solving 
the equation for each household, we were able to derive the average UECs for each 
of the end uses specified in the original model for 2002-2004.  These updated terms 
were then used in the SAE model.   
 


Creating SAE Terms 
 
This section describes the process used to create the SAE terms used in the CDA 
modeling process.  The SAE based approach was used to disaggregate whole-
house electricity consumption into five end uses: 
 


• Space Heating 
• Central Air Conditioning 
• Room Air Conditioning 
• Evaporative Cooling 
• All Remaining Household Usage (Base) 







 12 


 
The estimated household usage for space heating, central cooling, room air 
conditioning, evaporative cooling and base are equal to linear combinations of the 
respective terms in the initial 2002 RASS electric model.  As such, each of these 
summary SAE usage values is easily calculated by summing the appropriate terms 
from the 2002 electric equation.  Binary variables were created representing the year 
an observation occurred (either 2003 or 2004).  To evaluate the change in the SAE 
usage values over time as compared to year 2002, each of these binary variables 
was interacted with the SAE terms. 
 
Space Heating 
 
The space heating term is the estimate of the usage based on the calculated primary 
electric space heating specified by the 2002 RASS electric model.  
 


h
DEHEAT


ht
EHEATUSE


ht
HEATUSAGE =  


This term was then interacted with the yearly binary indicators. 
 


ht
YEAR


ht
HEATUSAGE


ht
HEATUSAGE 0303 =  


 


ht
YEAR


ht
HEATUSAGE


ht
HEATUSAGE 0404 =  


 
 
Central Air Conditioning 
 
The central air conditioning term is the estimate of the usage based on the central 
air conditioning model from the 2002 RASS electric model. 
 


h
DCAC


ht
CACUSE


ht
CACUSAGE =  


 
This term was then interacted with the yearly binary indicators. 
 


ht
YEAR


ht
CACUSAGE


ht
CACUSAGE 0303 =  


 


ht
YEAR


ht
CACUSAGE


ht
CACUSAGE 0404 =  


 
Room Air Conditioning 
 
This term is the estimate of the room air conditioning usage derived from the 2002 
RASS electric model. 
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h
DRAC


ht
RACUSE


ht
RACUSE =  


 
This term was then interacted with the yearly binary indicators. 
 


ht
YEAR


ht
RACUSE


ht
RACUSE 0303 =  


 


ht
YEAR


ht
RACUSE


ht
RACUSE 0404 =  


 
Evaporative Cooling 
 
The evaporative cooling estimated usage was derived from the 2002 RASS electric 
model.  
 


h
DSWAMP


ht
EVAPUSE


ht
EVAPUSE =  


 
This term was then interacted with the yearly binary indicators. 
 


ht
YEAR


ht
EVAPUSE


ht
EVAPUSE 0303 =  


 


ht
YEAR


ht
EVAPUSE


ht
EVAPUSE 0404 =  


 
 
All Remaining Usage (Base) 
 
The base usage was calculated as the sum of the remaining end uses in the 2002 
RASS electric model. 


ht
MISCUSE


h
DWELLP


ht
WELLPUSE


h
DEWB


ht
WBEDHTUSE


h
DESPAHT


ht
ESPAHTUSE


h
DSPA


ht
SPAPUMPUSE


h
DEPLHT


ht
EPLHEATUSE


h
DPLPMP


ht
PLPUMPUSE


h
DPC


ht
PCUSE


h
DHMOFF


ht
EHMOFFUSE


h
DTV


ht
TVUSE


h
DOLT


ht
OLTUSE


h
DEDRY
t


DRYFRAC
ht


EDRYERUSE


h
DDW
t


DWFRAC
ht


DWASHUSE
h


DMWV
t


MICWVFRAC
ht


MICWAVUSE


h
DERNGOV


ht
RNGEOVNUSE


h
DFRZ


ht
FREEZUSE


h
DREF


ht
USEREF


h
DREF


ht
USEREF


h
DEWH
t


EWHFRAC
ht


EWHEATUSE


h
DFFAN


ht
FFANUSE


h
DEAUXHT


ht
EAUXHTUSE


ht
BASEUSE


+


+++


+++


+++


++


++


++


++


+


+=


2211
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The base usage was also interacted with the yearly indicators. 
 


ht
YEAR


ht
BASEUSE


ht
BASEUSE 0303 =  


 


ht
YEAR


ht
BASEUSE


ht
BASEUSE 0404 =  


 
 
Summary of Revised SAE Based Electric Model 
 
The SAE-based electric model is derived by summing the above usage 
specifications, each multiplied by a binary variable representing the presence of the 
electric end use in question: 
 


141312


11109


876


543


210


0403


0403


0403


0403


0403


!!!


!!!


!!!


!!!


!!!


ht
BASEUSE


ht
BASEUSE


ht
BASEUSE


ht
EVAPUSE


ht
EVAPUSE


h
DSWAMP


ht
EVAPUSE


ht
RACUSE


ht
RACUSE


h
DRAC


ht
RACUSE


ht
CACUSAGE


ht
CACUSAGE


h
DCAC


ht
CACUSAGE


ht
HEATUSAGE


ht
HEATUSAGE


h
DEHEAT


ht
HEATUSAGE


ht
ELECUSE


++


+++


+++


+++


+++


=


 


 
The full 2002 electric model is presented in Table 9 and shows which variables were 
used to create the four SAE terms. 
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Table 7 
2002 Electric Model 


SAE Term Variable Parameter SE T-Value 
 Intercept 0.0443 1.45576 0.03 


(1/EFFH)*DHEAT*HDD*AREA 0.000033 0.00005506 0.6 
(1/EFFH)*DEHEAT*HDD*AREA*DPWIN -0.00008386 0.00006554 -1.28 
(1/EFFH)*DEHEAT*HDD*AREA*MF -0.00112 0.00008599 -13.06 
(1/EFFH)*DEHEAT*HDD*AREA*INC -2.90E-10 1.07E-10 -2.71 
(1/EFFH)*DEHEAT*HDD*AREA*INC 
*DPWIN 1.77E-10 1.26E-10 1.41 
(1/EFFH)*DEHEAT*HDD*AREA*INC*MF 2.01E-11 1.74E-10 0.12 
(1/EFFH)*DEHEAT*HDD*AREA*ROOM -0.00003423 0.00001057 -3.24 
(1/EFFH)*DEHEAT*HDD*AREA*ROOM 
*DPWIN 0.00002347 0.00001292 1.82 
(1/EFFH)*DEHEAT*HDD*AREA*ROOM 
*MF 0.00015439 0.00001706 9.05 
(1/EFFH)*DEHEAT*HDD*AREA*SETBK -0.00000748 0.00001155 -0.65 
(1/EFFH)*DEHEAT*HDD*AREA*SETBK 
*DPWIN -0.00001515 0.00001361 -1.11 
(1/EFFH)*DEHEAT*HDD*AREA*SETBK 
*MF 0.00005879 0.00001799 3.27 
(1/EFFH)*DEHEAT*HDD*AREA*HTTSET 0.0000035 8.74E-07 4 
(1/EFFH)*DEHEAT*HDD*AREA*HTTSET 
*DPWIN -1.64E-07 0.00000105 -0.16 
(1/EFFH)*DEHEAT*HDD*ARE*HTTSET 
*MF 0.00001861 0.0000014 13.26 
(1/EFFH)*DEHEAT*HDD*AREA 
*NONELEBK 0.00004832 0.0000063 7.67 
(1/EFFH)*DEHEAT*AREA*WINTER 0.18559 0.00632 29.37 
(1/EFFH)*DEHEAT*AREA*WINTER 
*MINSOFLIGHT -0.00025469 0.00000891 -28.6 
(1/EFFH)*DEHEAT*AREA*HDD*T24 -0.00004063 0.0000074 -5.49 


HEATUSAGE 


(1/EFFH)*DEHEAT*HDD*SEASONAL -0.15854 0.02977 -5.33 
DCAC*CDD*AREA 0.00149 0.00003898 38.09 
DCAC*CDD*AREA*NEWHOME 0.0000485 0.00005925 0.82 
DCAC*CDD*AREA*DPWIN -0.0001195 0.00004688 -2.55 
DCAC*CDD*AREA*MF 0.00105 0.00008713 12.1 
DCAC*CDD*AREA*INC 9.42E-11 4.38E-11 2.15 
DCAC*CDD*AREA*INC*NEWHOME -1.68E-10 5.82E-11 -2.9 
DCAC*CDD*AREA*INC*DPWIN 1.25E-10 4.98E-11 2.5 
DCAC*CDD*AREA*INC*MF -2.11E-09 8.78E-11 -24.01 
DCAC*CDD*AREA*TSETC -0.00001516 4.93E-07 -30.75 
DCAC*CDD*AREA*TESTC*NEWHOME -2.14E-07 7.53E-07 -0.28 
DCAC*CDD*AREA*TSETC*DPWIN 9.03E-07 5.93E-07 1.52 
DCAC*CDD*AREA*TSETC*MF -0.00001014 0.00000111 -9.13 
DCAC*AREA*MINSOFLIGHT*SUMMER 0.00010001 0.0000034 29.38 
DCAC*AREA*DSWAMP*SUMMER 0.01272 0.00198 6.43 
DCAC*CDD*DSWAMP*AREA -0.00016875 0.00000612 -27.55 


CACUSAGE 


DCAC*AREA*SUMMER -0.07495 0.00275 -27.21 
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SAE Term Variable Parameter SE T-Value 
DRAC*CDD*AREA 0.00005146 0.00000754 6.82 
DRAC*CDD*AREA*DPWIN -0.00001868 0.00000473 -3.95 
DRAC*CDD*AREA*MF 0.00001129 0.00001076 1.05 
DRAC*CDD*AREA*INC -5.83E-10 5.72E-11 -10.2 
DRAC*CDD*AREA*TSETC 0.00001805 0.00000141 12.82 
DRAC*CDD*AREA*RACCNT 0.00001597 0.00000457 3.49 


RACUSE 


 


DRAC*CDD*DSWAMP*AREA -0.00008934 0.00000589 -15.16 
DSWAMP*AREA*CDD 0.00006345 0.00000767 8.27 


EVAPUSE DSWAMP*CDD 0.19156 0.01999 9.58 
DAUXHT*HDD 0.01261 0.01127 1.12 
DAUXHT *HDD*AREA 0.00003403 0.00000332 10.24 
DAUXHT *HDD*AREA*MF -0.00001016 0.00000677 -1.5 
DAUXHT *HDD*AREA*ADDFREQ 0.00000178 1.59E-07 11.19 
DFFAN*HDD*AREA (R) 0.000023 0 Infty 
DRF1*REFUSAGE1 (R) 0.0833 0 Infty 
DRF2*REFUSAGE2 0.1366 0.00202 67.69 
DRF2*SUMMER*REFUSAGE2 -0.00404 0.00156 -2.58 
DRF2*REFUSAGE2*MF -0.053 0.00586 -9.04 
DFRZR*FZUSAGE 0.12464 0.00219 56.79 
DEWH*FACTAWH*DWASHU 28.89343 1.02908 28.08 
DEWH*FACTAWH*CWASHU 9.98225 0.68911 14.49 
DEWH*FACTAWH*WHTSHWRS 18.4293 1.86502 9.88 
DEWH*FACTAWH*DWHSOLAR -127.56103 11.68353 -10.92 
DEWH*ADDWHEL*FACTAWH 15.96034 3.89104 4.1 
DEWH*FACTAWH* Log(NUMI+1) 42.08176 7.24915 5.81 
DEWH*FACTAWH* Log(NUMI+1)*MF -73.10609 3.82932 -19.09 
DEWH*FACTAWH*WHTEMP_DIFF 0.03581 0.00603 5.94 
DEWH*FACTAWH 73.0256 7.01039 10.42 
DERNGOV* Log(NUMI+1) 37.1557 5.11421 7.27 
DERNGOV* Log(NUMI+1)*INC 0.00005195 0.0000188 2.76 
DERNGOV* Log(NUMI+1)*MICRO -5.78601 3.77348 -1.53 
DERNGOV -22.0967 4.0174 -5.5 
DMWV *FACTAMI* Log(NUMI+1) (R) 8.33 0 Infty 
DDW* Log(NUMI+1)*FACTADW 9.89775 2.98564 3.32 
DDW*FACTADW -6.41515 3.81725 -1.68 
DCW*FACTACW* Log(NUMI+1) (R) 37.09798 3.17859 11.67 
DCW*FACTACW (R) -40.09798 3.17859 -12.62 
DEDRY*FACTADR*EDRYU 16.78199 0.46556 36.05 
DEDRY*FACTADR* Log(NUMI+1) 5.5022 3.53861 1.55 
DEDRY*FACTADR -27.02423 4.17348 -6.48 
DOLT*OLTFIX*ONOCFL -5.65594 0.57041 -9.92 
DOLT*OLTFIX*OPROPHID 5.26879 1.19711 4.4 
DOLT*OLTFIX*OPROPSENS -4.17967 0.68911 -6.07 
DOLT*OLTFIX*OPROPTIM 11.10408 0.47871 23.2 
DOLT*OLTFIX*HRDK 2.11248 0.06226 33.93 
DOLT*OLTFIX -20.00278 0.75837 -26.38 
DTV*TVKW*TVHRS 36.48776 0.96943 37.64 
DTV*TVKW 99.84392 6.58883 15.15 
DHMOFF*HMOFFHRS 0.80713 0.09919 8.14 


BASEUSE 


DHMOFF -0.712 2.05713 -0.35 
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SAE Term Variable Parameter SE T-Value 


DPC*PCNUM 16.48716 1.3221 12.47 
DPC*PCNUM*PCHRS1 1.68823 0.0487 34.66 
DPC 6.52058 2.04486 3.19 
DPLPMP*PLFILT -17.9017 1.64402 -10.89 
DPLPMP*PLFILT*PLSIZE 0.00116 0.00005773 20.06 
DPLPMP 177.43949 2.84182 62.44 
DSPA*SPAFREQ 1.8575 0.61018 3.04 
DSPA*SPAFREQ*SPASIZE 0.6434 0.11184 5.75 
DEHTSPA*SPAEHTFREQ 4.11848 0.55963 7.36 
DEHTSPA*SPAEHTFREQ*SPASIZE -0.19491 0.11672 -1.67 
DEHTSPA*SPASIZE*SPCOV 7.22828 0.80349 9 
DEHTSPA*SPASOLAR 6.29138 17.02186 0.37 
DWB*WBEDHTN 59.92947 3.1606 18.96 
DWELLP* Log(NUMI+1) 55.41209 6.98169 7.94 
DWELLP 0.64884 9.02897 0.07 
INC 0.00030879 0.00002009 15.37 
SQFT 0.04769 0.00105 45.45 
Log(NUMI+1) 43.11824 3.05322 14.12 
NEWHOME -42.01492 2.42332 -17.34 
MF -8.54592 1.64028 -5.21 
SEASONAL -142.36973 4.49941 -31.64 
DCEILF 19.19172 1.19237 16.1 
DATTFAN*CDD 0.35164 0.02095 16.79 
DATTFAN*CDD*AREA -0.00007051 0.00000574 -12.28 


BASEUSE 
(CONTINUED) 


EPLHT 88.18653 13.11469 6.72 


 
Estimate Revised Electric Model 
 
The SAE based model was estimated using the 2002 RASS survey data and 
monthly billing records covering the period January 2002 through December 2004.  
The model was estimated using a least squares regression analysis. 
 
The final SAE electric model estimated coefficients and their respective standard 
errors are presented in Table 10.  The overall fit of the model was reasonably good 
with a R-squared value of 0.82.  All the estimated coefficients take the expected sign 
and are statistically significant. 
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Table 8 
Revised SAE Based Electric Model 


Variable Parameter SE T-Value 


HEATUSAGE 1.03866 0.01491 69.68 


CACUSAGE 0.99194 0.00548 180.95 


RACUSE 0.92331 0.05141 17.96 


EVAPUSE 0.72824 0.02921 24.93 


BASEUSE 0.95178 0.00136 699.99 


HEATUSAGE03 -0.08076 0.02146 -3.76 


CACUSAGE03 0.05482 0.00716 7.65 


RACUSE03 0.14727 0.06692 2.2 


EVAPUSE03 0.13215 0.03908 3.38 


BASEUSE03 0.04503 0.00192 23.4 


HEATUSAGE04 0.00292 0.02113 0.14 


CACUSAGE04 0.04051 0.00759 5.34 


RACUSE04 0.18795 0.07096 2.65 


EVAPUSE04 0.09905 0.04119 2.4 


BASEUSE04 0.06282 0.00194 32.46 


 
The first five variables (HEATUSAGE – BASEUSE) represent an adjustment to the 
2002 SAE values derived from the earlier RASS model.  Those variables with a –03 
and –04 ending are adjustment factors that reflect the change in usage for the 
periods 2003 and 2004 in comparison to 2002.  Focusing on the –04 values, the 
central cooling end use is adjusted upwards approximately 4 percent, reflecting a 
slight increase in air conditioning consumption in the more recent period (2004).  
Base usage is also adjusted upward 6 percent reflecting increased usage from that 
predicted by the earlier model.  The room air conditioning and evaporative cooling 
end use show an increase of roughly 19 percent and 10 percent, respectively.  
Heating usage is essentially unchanged compared to the usage predicted by the 
earlier RASS model. 
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4: RESULTS 
 
This section presents the results of the SAE based CDA analysis.  Revised cooling 
and heating UECs were developed at the household level by applying the 
coefficients from the SAE based model to the 2002 estimated, calibrated and 
weather-normalized heating and cooling UECs only.  No change was made to the 
non-weather sensitive or base UEC values.  To provide summary values of the UEC 
estimates, household values were used, along with the relevant case weights, to 
compute weighted averages for various customer segments.  While the database of 
household-level UECs provided to the utilities as a project deliverable can be used 
to develop UECs for any customer segment, we confine our attention here to the 
following segmentation variables: residence type (single family homes, town homes, 
2-4 unit apartments, 5+ unit apartments, and mobile homes); new home versus 
existing homes; utility service area; and, for weather-sensitive end uses only, 
ENERGY COMMISSION forecasting climate zones along with residence type. 
 
In what follows, we show the estimated electric UECs by customer segment. When 
analyzing these UECs, special care must be taken to account for the end use’s 
saturation and the size of the segment. The estimated UEC for end uses with very 
low saturations, and/or in segments with very small populations, may not accurately 
represent the actual energy usage for the end use. We recommend that caution be 
used when examining UECs from end uses that are the result of fewer than 30 
observations and that extreme care be employed if fewer than ten observations were 
used to calculate the segment’s end use UEC.  Finally, due to the statistical 
properties of Conditional Demand Analysis (especially the relative ease of 
disentangling weather-sensitive end-use consumption levels), the number of 
observations needed to accurately determine a segment’s end use UEC will be 
larger for non-weather sensitive end-uses than for space conditioning and weather 
sensitive end-uses.  
 


Estimated Electric UECs 
  
Estimated, calibrated, and weather-normalized electric UECs, segment frequencies, 
and the associated saturations are presented in Tables 12 through 24.  
 


• Table 9 provides a comparison of the 2002 estimated UECS to the revised 
values.  Table 10 presents a comparison by service area.   


• Tables 11 and 12 provide a comparison of weather-sensitive end uses by 
Energy Commission Forecasting Climate Zone.  


• Tables 13 through 15 provide a comparison of weather-sensitive end uses by 
Title 24 weather zones. 


• Table 16 provides weather-sensitive UECs, segment frequencies, and the 
associated saturations by residence type.   
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• Tables 17 and 18 provide estimates by structural vintage (dwelling age).  
• Table 19 presents estimates by service area.  
• Tables 20 and 21 provide estimates of weather-sensitive end uses by Energy 


Commission Forecasting Climate Zone.  
• Finally, Tables 24 through 31 present UECs, segment frequencies, and 


saturations of end uses by Energy Commission Forecasting Climate Zone 
and residence type.  


 
These UEC estimates are discussed in more detail in the original RASS report. As 
discussed above, be careful when interpreting the UEC estimates for smaller 
segments with low saturations. 
 
We will focus our brief discussion of the results on the heating and cooling UEC 
values only, as these are the only values that were revised from the original 
calibrated and normalized 2002 results. 
 


Space Heating 
 
Revised UECs were developed for both conventional (resistance) electric space 
heating and heat pump space heating.  As shown in Table 9, the increase in the 
weather-normalized space heating increases from 871 kWh to 874 kWh annually. 
This is a 0.3 percent increase in space heating. 
 


Air Conditioning 
 
Three revised air conditioning UECs were developed: central air conditioning, room 
air conditioning, and evaporative coolers.  Central air conditioning shows an overall 
increase of 4 percent.  Although these values are still lower than expected based on 
previous research related to residential usage, it may be that the effects of the 20/20 
program or overall increase in energy conservation awareness are still having an 
effect on customer behavior.  Both room air conditioning and evaporative cooling are 
higher than the estimated 2002 values with a 15 percent increase in room air 
conditioning and a 9 percent increase in evaporative cooling. 
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Table 9 
Overall Comparison of 2002 and Revised UEC 


 2002 Revised 


 UEC UEC 


All Household 5,914 6,273 


Conv. Eheat 871 874 


HP Eheat 588 590 


Central Air 1,236 1,286 


Room Air 181 214 


Evap Cooling 622 684 


 


Table 10 
Comparison of 2002 and Revised UEC by Utility 


 PG&E SDG&E SCE LADWP 


 2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


All Household 6,265 6,645 5,445 5,777 6,102 6,473 4,071 4,322 


Conv. Eheat 1,113 1,116 581 583 734 736 542 544 


HP Eheat 799 802 458 459 555 557 201 201 


Central Air 1,108 1,153 644 671 1,494 1,554 1,075 1,119 


Room Air 181 215 63 75 202 240 158 188 


Evap Cooling 469 516 277 305 797 875 372 409 
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Table 11 
Comparison of 2002 and Revised UECs in Forecast Zones 1-7 


 Forecast 1 Forecast 2 Forecast 3 Forecast 4 Forecast 5 Forecast 7 


 2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


All Household 7,519 7,970 6,668 7,068 7,052 7,476 6,544 6,943 4,971 5,275 7,088 7,517 


Conv. Eheat 1,580 1,585 1,306 1,310 1,232 1,236 1,107 1,111 915 918 1,235 1,238 


HP Eheat 1,225 1,229 664 666 1,148 1,151 605 607 572 573 953 956 


Central Air 941 980 1,082 1,125 1,548 1,611 885 921 226 235 1,902 1,979 


Room Air 106 126 176 209 326 388 94 111 20 24 247 294 


Evap Cooling 313 344 375 412 618 680 320 352 46 50 606 666 


 


Table 12 
Comparison of 2002 and Revised UEC in Forecast Zones 8-13 


 Forecast 8 Forecast 9 Forecast 10 Forecast 11 Forecast 12 Forecast 13 


 2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


All Household 5,417 5,750 5,660 6,007 7,529 7,978 3,736 3,969 4,849 5,142 5,445 5,777 


Conv. Eheat 571 573 837 840 969 972 560 562 515 517 581 583 


HP Eheat 445 446 495 497 769 772 177 178 254 255 458 459 


Central Air 848 883 1,509 1,570 1,908 1,985 915 952 1,169 1,216 644 671 


Room Air 126 150 215 255 262 312 153 182 164 194 63 75 


Evap Cooling 286 315 772 848 934 1,027 369 405 379 416 277 305 


 


Table 13 
Comparison of 2002 and Revised UEC in T24 Zones 1-6 


 T24 Zone 1 T24 Zone 2 T24 Zone 3 T24 Zone 4 T24 Zone 5 T24 Zone 6 


 2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


All Household 4,944 5,247 6,383 6,774 5,004 5,310 6,217 6,597 6,254 6,634 5,034 5,344 


Conv. Eheat 1,479 1,484 1,548 1,553 969 972 959 962 1,364 1,368 577 579 


HP Eheat 1,169 1,172 1,079 1,082 594 596 527 528 650 652 406 407 


Central Air 64 66 415 432 155 161 582 605 88 92 506 526 


Room Air 0 0 47 56 17 20 75 89 6 8 69 82 


Evap Cooling 0 0 128 141 43 47 219 241 8 9 192 211 
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Table 14 
Comparison of 2002 and Revised UEC in T24 Zones 7-12 


 T24 Zone 7 T24 Zone 8 T24 Zone 9 T24 Zone 10 T24 Zone 11 T24 Zone 12 


 2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


All Household 4,923 5,226 4,901 5,205 5,228 5,547 6,898 7,311 8,020 8,505 6,964 7,384 


Conv. Eheat 483 484 567 568 642 644 909 911 1,102 1,106 1,209 1,213 


HP Eheat 289 289 365 367 255 256 638 640 1,183 1,187 769 772 


Central Air 511 531 904 940 1,269 1,320 1,336 1,390 1,556 1,619 1,089 1,133 


Room Air 55 66 136 161 199 237 206 244 316 375 167 199 


Evap Cooling 166 182 279 307 409 450 499 548 619 680 380 418 


 


Table 15 
Comparison of 2002 and Revised UEC in T24 Zones 13-16 


 T24 Zone 13 T24 Zone 14 T24 Zone 15 T24 Zone 16 


 2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


2002 


UEC 


Revised 


UEC 


All Household 7,219 7,649 8,531 9,041 8,614 9,103 7,244 7,692 


Conv. Eheat 1,350 1,354 1,298 1,302 444 446 1,930 1,936 


HP Eheat 962 965 552 553 417 418 1,390 1,394 


Central Air 1,741 1,812 2,648 2,755 3,473 3,613 771 802 


Room Air 329 391 360 428 277 329 106 126 


Evap Cooling 700 770 1,205 1,324 1,626 1,787 394 434 


 







 24 


Table 16 
Electric UECS, by Residence Type 


 Single Family Town Home 2-4 Unit Apt 5+ Unit Apt Mobile Home 


 UEC Sat. UEC Sat. UEC Sat. UEC Sat. UEC Sat. 


All Household 7,538 
13,824 


homes 
4,740 


1,780  


homes 
4,113 


1,608  


homes 
4,036 


3,377  


homes 
6,014 


563  


homes 


Conv. Eheat 1,498 0.04 726 0.06 589 0.15 660 0.23 1,153 0.10 


HP Eheat 1,076 0.01 394 0.01 316 0.02 340 0.05 1,034 0.03 


Central Air 1,480 0.46 742 0.41 1,060 0.28 779 0.32 1,189 0.39 


Room Air 270 0.15 176 0.14 143 0.16 125 0.22 270 0.34 


Evap Cooling 757 0.05 654 0.02 411 0.02 443 0.02 590 0.27 


 


Table 17 
Electric UEC by House Age 


 New House Old House 


 UEC Saturation UEC Saturation 


All Household 7,451 
1,393  


homes 
6,202 


19,760  


homes 


Conv. Eheat 1,171 0.05 864 0.09 


HP Eheat 415 0.01 596 0.02 


Central Air 1,468 0.77 1,264 0.39 


Room Air 358 0.06 212 0.17 


Evap Cooling 1,114 0.01 677 0.04 


 
Table 18 lists the whole household electric UEC by utility and residence type. These 
calculations show that the statewide increase in electricity usage in newer homes is 
primarily a result of the increased usage in single family homes. All four electric 
utilities experienced an increase in electricity usage in newer single family homes. 
Three of the four utilities, however, have a reduction in usage for newer multi-family 
homes (town homes, 2-4 unit apartments, and 5+ unit apartments) as compared to 
their existing multi-family housing stock. New home comparisons were an important 
area of discussion in the original RASS and details about those comparisons are 
found in the executive summary of that document as well as the detailed final report. 
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Table 18 
Electric Household UEC by House Age, Utility and Residence Type 


 New House Old House 


 Household UEC Count Household UEC Count 


All 7,451 1,393 6,202 19,760 


     


All PG&E  7,429 689 6,593 8,576 


SF PG&E 8,602 537 7,721 5,926 


MF PG&E 3,630 145 4,383 2,395 


     


All SDG&E  6,723 199 5,686 2,328 


SF SDG&E 7,604 163 6,853 1,515 


MF SDG&E 3,242 36 3,830 779 


     


All SCE 8,106 468 6,385 7,511 


SF SCE 8,998 354 7,515 4,895 


MF SCE 4,695 104 4,336 2,370 


     


All LADWP 3,409 37 4,335 1,345 


SF LADWP 6,499 8 3,819 426 


MF LADWP 3,058 28 4,714 909 
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Table 19 
Electric UECs by Utility 


 PG&E SDG&E SCE LADWP 


 UEC Saturation UEC Saturation UEC Saturation UEC Saturation 


All Household 6,645 
9,265 


homes 
5,777 


2,527  


homes 
6,473 


7,979  


homes 
4,322 


1,382  


homes 


Conv. Eheat 1,116 0.10 583 0.13 736 0.06 544 0.09 


HP Eheat 802 0.02 459 0.03 557 0.01 201 0.03 


Central Air 1,153 0.39 671 0.35 1,554 0.48 1,119 0.29 


Room Air 215 0.14 75 0.09 240 0.20 188 0.25 


Evap Cooling 516 0.05 305 0.01 875 0.05 409 0.02 


 


Table 20 
Electric UEC for Weather Sensitive End Uses in Forecast Zones 1-7 


 Forecast 1 Forecast 2 Forecast 3 Forecast 4 Forecast 5 Forecast 7 


 UEC Sat. UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat 


All Household 
7,970 


780  


homes 7,068 


804 


homes 7,476 


1,676 


homes 6,943 


3,314 


homes 5,275 


2,691 


homes 7,517 


384 


homes 


Conv. Eheat 1,585 0.15 1,310 0.08 1,236 0.09 1,111 0.09 918 0.13 1,238 0.01 


HP Eheat 1,229 0.03 666 0.04 1,151 0.02 607 0.01 573 0.02 956 0.00 


Central Air 980 0.41 1,125 0.69 1,611 0.67 921 0.42 235 0.06 1,979 0.57 


Room Air 126 0.18 209 0.24 388 0.25 111 0.12 24 0.04 294 0.12 


Evap Cooling 344 0.11 412 0.05 680 0.12 352 0.03 50 0.00 666 0.26 


 


Table 21 
Electric UECs for Weather Sensitive End Uses in Forecast Zones 8 to 13 


 Forecast 8 Forecast 9 Forecast 10 Forecast 11 Forecast 12 Forecast 13 


 UEC Sat. UEC Sat UEC Sat UEC Sat. UEC Sat UEC Sat 


All 


Household 5,750 


3,175 


homes 6,007 


2,461 


homes 7,978 


1,959 


homes 3,969 


951 


homes 5,142 


431 


homes 5,777 


2,527 


homes 


Conv. Eheat 573 0.08 840 0.05 972 0.05 562 0.07 517 0.12 583 0.13 


HP Eheat 446 0.01 497 0.01 772 0.01 178 0.03 255 0.03 459 0.03 


Central Air 883 0.36 1,570 0.40 1,985 0.74 952 0.15 1,216 0.61 671 0.35 


Room Air 150 0.15 255 0.26 312 0.21 182 0.19 194 0.39 75 0.09 


Evap 


Cooling 315 0.01 848 0.03 1,027 0.12 405 0.02 416 0.02 305 0.01 
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Table 22 
Space Conditioning Electric UEC for Single Family Residences in Forecast 


Zones 1-7 


Residence 1 Forecast 1 Forecast 2 Forecast 3 Forecast 4 Forecast 5 Forecast 7 


Single 


Family UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat 


All 


Household 9,152 


607 


homes 7,836 


653 


homes 8,623 


1208 


homes 7,869 


2409 


homes 6,423 


1586 


homes 7,906 


288 


homes 


Conv. Eheat 1,775 0.14 1,861 0.03 1,557 0.08 1,672 0.03 1,644 0.03 1,477 0.01 


HP Eheat 1,309 0.03 1,106 0.02 1,312 0.02 1,194 0.00 1,221 0.01 1,407 0.00 


Central Air 1,044 0.44 1,262 0.72 1,820 0.70 1,095 0.43 289 0.09 2,066 0.56 


Room Air 139 0.17 250 0.22 484 0.21 131 0.12 29 0.05 312 0.11 


 


Table 23 
Space Conditioning Electric UEC for Single Family Residences in Forecast 


Zones 8-13 


Residence 1 Forecast 8 Forecast 9 Forecast 10 Forecast 11 Forecast 12 Forecast 13 


Single 


Family UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat 


All 


Household 6,900 


1850 


homes 7,173 


1692 


homes 8,850 


1419 


homes 5,226 


295 


homes 7,927 


139 


homes 6,937 


1678 


homes 


Conv. Eheat 1,155 0.01 1,200 0.03 1,554 0.03 1,118 0.03 1,441 0.01 1,186 0.04 


HP Eheat 1,111 0.00 1,250 0.00 896 0.01 . 0.00 515 0.00 754 0.02 


Central Air 1,164 0.36 1,742 0.49 2,020 0.76 1,688 0.17 1,785 0.82 816 0.38 


Room Air 211 0.12 292 0.27 351 0.18 396 0.16 269 0.15 100 0.07 


 


Table 24 
Space Conditioning Electric UEC for Town Homes in Forecast Zones 1-7 


Residence 2 Forecast 1 Forecast 2 Forecast 3 Forecast 4 Forecast 5 Forecast 7 


Town Home UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat 


All 


Household 3,683 


25 


homes 4,780 


40 


homes 4,777 


70 


homes 5,249 


304 


homes 4,545 


281 


homes 5,653 


16 


homes 


Conv. Eheat . 0.00 1,534 0.05 487 0.12 1,077 0.05 844 0.06 . 0.00 


HP Eheat 680 0.04 403 0.05 507 0.02 . 0.00 . 0.00 158 0.04 


Central Air 685 0.65 648 0.43 949 0.51 520 0.59 149 0.07 995 0.80 


Room Air 29 0.01 62 0.15 291 0.44 60 0.07 7 0.01 171 0.32 
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Table 25 
Space Conditioning Electric UEC for Town Homes in Forecast Zones 8-13 


Residence 2 Forecast 8 Forecast 9 Forecast 10 Forecast 11 Forecast 12 Forecast 13 


Town Home UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat 


All HHold 
5,013 


353 


homes 4,478 


212 


homes 6,007 


109 


homes 3,628 


89 


homes 4,934 


51 


homes 4,173 


230 


homes 


Conv. Eheat 625 0.06 827 0.05 946 0.09 396 0.09 185 0.02 551 0.08 


HP Eheat 361 0.02 346 0.01 368 0.01 . 0.00 670 0.02 278 0.01 


Central Air 544 0.47 907 0.44 1,576 0.84 912 0.04 1,109 0.62 370 0.28 


Room Air 92 0.19 283 0.20 190 0.29 347 0.09 168 0.43 59 0.07 


 
 


Table 26 
Space Conditioning Electric UEC for 2-4 Unit Apartments in Forecast        


Zones 1-7 


Residence 3 Forecast 1 Forecast 2 Forecast 3 Forecast 4 Forecast 5 Forecast 7 


2-4 Unit Apt UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat 


All 


Household 3,126 


45 


homes 4,531 


38 


homes 4,164 


98 


homes 4,971 


181 


homes 3,843 


278 


homes 8,532 


22 


homes 


Conv. Eheat 207 0.11 1,038 0.23 711 0.15 923 0.19 816 0.15 369 0.06 


HP Eheat . 0.00 206 0.17 800 0.01 598 0.06 446 0.00 . 0.00 


Central Air 754 0.22 538 0.79 969 0.58 555 0.32 107 0.01 2,932 0.68 


Room Air 94 0.03 66 0.20 209 0.30 73 0.09 17 0.03 293 0.17 


 


Table 27 
Space Conditioning Electric UEC for 2-4 Unit Apartments in Forecast       


Zones 8-13 


Residence 3 Forecast 8 Forecast 9 Forecast 10 Forecast 11 Forecast 12 Forecast 13 


2-4 Unit Apt UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat 


All 


Household 4,374 


294 


homes 3,609 


159 


homes 5,516 


107 


homes 3,353 


168 


homes 4,083 


40 


homes 3,573 


179 


homes 


Conv. Eheat 489 0.21 493 0.05 312 0.17 269 0.05 336 0.06 343 0.26 


HP Eheat 359 0.02 133 0.03 557 0.00 132 0.03 49 0.00 223 0.02 


Central Air 476 0.26 1,106 0.19 2,420 0.69 869 0.05 1,295 0.60 369 0.27 


Room Air 127 0.13 205 0.21 196 0.22 91 0.15 155 0.40 41 0.14 


 
 







 29 


Table 28 
Space Conditioning Electric UEC for 5+ Unit Apartments in Forecast Zones 1-7 


Residence 4 Forecast 1 Forecast 2 Forecast 3 Forecast 4 Forecast 5 Forecast 7 


5+ Apt UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat 


All 


Household 3,704 


51 


homes 4,358 


63 


homes 4,533 


159 


homes 4,439 


381 


homes 3,964 


526 


homes 4,563 


20 


homes 


Conv. Eheat 954 0.22 1,008 0.26 659 0.07 936 0.33 813 0.36 1,299 0.04 


HP Eheat 912 0.04 314 0.02 638 0.02 435 0.04 445 0.06 547 0.02 


Central Air 689 0.33 573 0.45 1,132 0.76 397 0.31 97 0.05 1,404 0.80 


Room Air 76 0.09 129 0.40 196 0.19 75 0.20 15 0.04 258 0.09 


 


Table 29 
Space Conditioning Electric UEC for 5+ Unit Apartments in Forecast        


Zones 8-13 


Residence 4 Forecast 8 Forecast 9 Forecast 10 Forecast 11 Forecast 12 Forecast 13 


5+ A[t UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat 


All 


Household 3,986 


652 


homes 3,694 


355 


homes 4,950 


175 


homes 3,428 


396 


homes 4,689 


193 


homes 3,761 


406 


homes 


Conv. Eheat 542 0.20 499 0.10 468 0.13 540 0.11 536 0.18 415 0.38 


HP Eheat 392 0.04 373 0.02 296 0.02 188 0.06 243 0.05 263 0.07 


Central Air 524 0.35 895 0.19 1,785 0.74 539 0.21 928 0.55 339 0.32 


Room Air 102 0.23 144 0.28 195 0.27 99 0.24 201 0.46 56 0.15 


 
 


Table 30 
Space Conditioning Electric UEC for Mobile Homes in Forecast Zones 1-7 


Residence 5 Forecast 1 Forecast 2 Forecast 3 Forecast 4 Forecast 5 Forecast 7 


Mobile 


Home UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat 


All 


Household 6,766 


52 


homes 8,650 


10 


homes 6,723 


141 


homes 7,432 


39 


homes 5,010 


20 


homes 5,397 


38 


homes 


Conv. Eheat 1,530 0.29 3,101 0.10 975 0.12 1,647 0.06 1,122 0.12 . 0.00 


HP Eheat 1,099 0.02 926 0.04 1,059 0.08 . 0.00 583 0.05 . 0.00 


Central Air 652 0.11 838 0.90 1,214 0.45 532 0.13 192 0.30 1,050 0.40 


Room Air 96 0.58 . 0.00 299 0.48 101 0.10 21 0.05 246 0.17 
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Table 31 
Space Conditioning Electric UEC for Mobile Homes in Forecast Zones 8-13 


Residence 5 Forecast 8 Forecast 9 Forecast 10 Forecast 11 Forecast 12 Forecast 13 


Mobile Home UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat UEC Sat 


All Household 
3,759 


26 


homes 5,110 


43 


homes 5,963 


149 


homes 5,207 


3 


homes 4,592 


8 


homes 4,562 


34 


homes 


Conv. Eheat 692 0.02 1,193 0.03 943 0.02 . 0.00 . 0.00 905 0.23 


HP Eheat . 0.00 1,499 0.00 788 0.01 . 0.00 . 0.00 . 0.00 


Central Air 864 0.28 1,178 0.49 1,644 0.47 512 0.36 840 0.50 575 0.35 


Room Air 338 0.07 102 0.13 355 0.45 . 0.00 294 0.25 103 0.03 
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ENDNOTES 
                                                
i The total populationi was split into 105 strata based on electric utility, age of home, presence of 


electric heat, home type, and Energy Commission forecast climate zone. 


 
ii SCE and SDG&E provided customer identification variables. The RASS survey was in the field 


during the spring of 2003. For residences with a change in customers, the final customer was 


retained in an attempt to correctly match survey information with billing data. DWP and PG&E did not 


provide a customer identifier on their billing databases. 


 
iii PG&E and SCG provided bill start and end dates. For SCE and SDG&E only end dates are 


identified. If the start date of the billing cycle was not provided, the start date was calculated as the 


end date minus the number of billing days in the billing cycle. 


 
iv Only those customers with billing data from January 2002 through September 2004 were included in 


this analysis. 
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		Brand		Model		Reverse		Louvered Side		Casement		BTU/hr		EER		NAECA Std.		% Better

						Cycle?														CR Listed

		Airtemp  		B7Y10F2A  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Amana  		AC103E  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Amana  		ACD105E  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Carrier  		52FC010-1  		No  		No  				10000  		9.4  		8.5  		11%  

		Carrier  		52FE310-1  		Yes  		No  				10000  		9.4  		8.5  		11%  

		Climette  		CA1016TCR  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Climette  		CH1026TCR  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Comfort Aire  		BD-101-A  		No  		No  				10000  		9.4  		8.5  		11%  

		Comfort Aire  		BDE-103-A  		No  		No  				10000  		9.4  		8.5  		11%  

		Comfort Aire  		BGE-103A  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Comfort Aire  		RADS-101  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Comfort Aire  		RADS-101A  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Crosley  		CAR10RSL  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Crosley  		CAR10RSP  		No  		Yes  				10000  		10.8  		9.8  		10%  

		Danby  		DAC10034TTW  		No  		No  				10000  		9.4  		8.5  		11%  

		Danby  		DAC10035TW  		No  		No  				10000  		9.4  		8.5  		11%  

		Danby  		DAC10066DE  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Fedders  		A7U10W2A  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Fedders  		A7U10W7A  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Fedders  		A7Y10F2A  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Fedders  		A7Y10F2B  		No  		Yes  				10000  		10.8  		9.8  		10%  

		Fedders  		AE7U10W7E  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Friedrich  		CP10A10  		No  		Yes  				10000  		10.8  		9.8  		10%  

		Friedrich  		CP10A10*  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Friedrich  		CP10C10  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Friedrich  		KS10E10  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Friedrich  		KS10L10*  		No  		Yes  		None  		10000  		11.5  		9.8  		17%  

		Friedrich  		RS10J10  		No  		Yes  		None  		10000  		11  		9.8  		12%  

		Friedrich  		UE10A33B  		No  		No  				10000  		9.4  		8.5  		11%  

		Friedrich  		US10A10A  		No  		No  		None  		10000  		9.5  		8.5  		12%  

		Friedrich  		US10A30A  		No  		No  		None  		10000  		9.5  		8.5  		12%  

		Friedrich  		US10B10  		No  		No  				10000  		9.5  		8.5  		12%  

		Friedrich  		US10B10A  		No  		No  				10000  		9.4  		8.5  		11%  

		Friedrich  		US10B10A*  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Friedrich  		US10B30  		No  		No  				10000  		9.5  		8.5  		12%  

		Friedrich  		US10B30A  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Friedrich  		US10B30A  		No  		No  				10000  		9.4  		8.5  		11%  

		Friedrich  		WS10B10  		No  		No  				10000  		10.5  		8.5  		24%  

		Friedrich  		WS10B10A*  		No  		No  		None  		10000  		10.5  		8.5  		24%  

		Friedrich  		WS10B30  		No  		No  				10000  		10  		8.5  		18%  

		Friedrich  		WS10B30A*  		No  		No  		None  		10000  		10  		8.5  		18%  

		Friedrich  		XQ10J10  		No  		No  				10000  		10  		8.5  		18%  

		Frigidaire  		FAC105M1A  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Frigidaire  		FAC105P1A  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  		30c

		Frigidaire  		FAC106N1A  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Frigidaire  		FAC106P1A  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  		30c

		Frigidaire  		FAC107P1A  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  		30

		Frigidaire  		FAH105N1T  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Frigidaire  		FAH105N2T  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Frigidaire  		FAH105P1T  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Frigidaire  		FAH105P2T  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Frigidaire  		FAH106M1T  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Frigidaire  		FAH106M2T  		No  		No  				10000  		9.4  		8.5  		11%  

		Frigidaire  		FAH106N1T  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Frigidaire  		FAH106N2T  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Frigidaire  		FAH106R1T  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Frigidaire  		FAH106R2T  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		General Electric  		AGF10AA  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		General Electric  		AGF10AB  		No  		Yes  				10000  		10.9  		9.8  		11%  

		General Electric  		AGM10AA  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		General Electric  		AGM10AB  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		General Electric  		AGM10AC  		No  		Yes  				10000  		10.9  		9.8  		11%  

		General Electric  		AGM10AHG1  		No  		Yes  				10000  		10.8  		9.8  		10%  

		General Electric  		AGM10AJ  		No  		Yes  				10000  		10.8  		9.8  		10%  

		General Electric  		AGM10AJG1  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		General Electric  		AJHS10DCCM1  		Yes  		No  		None  		10000  		9.5  		8.5  		12%  

		Haier  		ESA310  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Haier  		ESA3103  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Haier  		ESA3105  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  		28

		Kenmore  		73103  		No  		No  		None  		10000  		9.5  		8.5  		12%  

		Kenmore  		74106  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Kenmore  		74107  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Kenmore  		74109  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Kenmore  		75101  		No  		Yes  				10000  		10.8  		9.8  		10%  		25

		LG Electronics  		LA1000PR  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		LG Electronics  		LB1000ER  		No  		Yes  		None  		10000  		11  		9.8  		12%  

		LG Electronics  		LT1010C  		No  		No  		None  		10000  		9.5  		8.5  		12%  

		LG Electronics  		LT1010CR  		No  		No  				10000  		9.4  		8.5  		11%  

		LG Electronics  		LT1030CR*  		No  		No  				10000  		9.4  		8.5  		11%  

		LG Electronics  		LT1030CRY7  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		LG Electronics  		LT1030HRY7  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		LG Electronics  		LT1030HY5  		No  		No  				10000  		9.4  		8.5  		11%  

		LG Electronics  		LW1000ERY3  		No  		Yes  		None  		10000  		11  		9.8  		12%  		27

		LG Electronics  		LW1000PRY3  		No  		Yes  		None  		10000  		11  		9.8  		12%  

		LG Electronics  		LW1004ER  		No  		Yes  		None  		10000  		11  		9.8  		12%  

		LG Electronics  		LW100CS  		No  		Yes  		None  		10000  		11  		9.8  		12%  

		LG Electronics  		LWL1010PCL  		No  		Yes  		None  		10000  		11  		9.8  		12%  

		LG Electronics  		LWL1010PGL  		No  		Yes  		None  		10000  		11  		9.8  		12%  

		LG Electronics  		LWL1010WGL  		No  		Yes  		None  		10000  		11  		9.8  		12%  

		LG Electronics  		M1003ER  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		LG Electronics  		WG1000ER  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Maytag  		M7U10W2A  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Maytag  		M7U10W7A  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Maytag  		M7Y10F2A  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Maytag  		M7Y10F2B  		No  		Yes  				10000  		10.8  		9.8  		10%  

		Maytag  		ME7U10W7E  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Midea  		KC30  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Midea  		KC30/Y  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Midea  		KC30C  		No  		No  				10000  		9.4  		8.5  		11%  

		Midea  		KCD30C  		Yes  		No  				10000  		9.4  		8.5  		11%  

		Midea  		MWF-10C*  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Midea  		MWW-10CR  		No  		No  				10000  		9.4  		8.5  		11%  

		Midea  		MWW-10ER  		Yes  		No  				10000  		9.4  		8.5  		11%  

		Polar Wind  		MWF-10CR  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Samsung  		AW109AB  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Sharp  		AF-S100DX  		No  		Yes  		None  		10000  		11  		9.8  		12%  

		Sharp  		AF-S100FX  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Sharp  		AF-S100MX  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Sunbeam  		SCA103RAC1  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Sunbeam  		SCA103RAC2  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Sunbeam  		SCA103REC1  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Whirlpool  		ACC108PS  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Whirlpool  		ACC108PT  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  		29

		Whirlpool  		ACC108XR  		No  		Yes  				10000  		10.8  		9.8  		10%  

		Whirlpool  		ACM108XL  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Whirlpool  		ACQ108XL  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Whirlpool  		ACQ108XP  		No  		Yes  		None  		10000  		10.8  		9.8  		10%  

		Whirlpool  		ACS102PR  		No  		No  				10000  		9.5  		8.5  		12%  

		Whirlpool  		ACU108PP  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Whirlpool  		ACU108PR  		No  		No  				10000  		9.4  		8.5  		11%  

		Whirlpool  		ACU109PP  		No  		No  		None  		10000  		9.4  		8.5  		11%  

		Whirlpool  		ACU109PR  		No  		No  				10000  		9.4  		8.5  		11%  

		Friedrich  		WY10B33A  		Yes  		No  		None  		10100  		10  		8.5  		18%  

		General Electric  		AJCH10ACCM2  		No  		No  		None  		10150  		9.5  		8.5  		12%  

		General Electric  		AJCH10DCBW2  		No  		No  		None  		10150  		9.5  		8.5  		12%  

		General Electric  		AJCH10DCCM2  		No  		No  		None  		10150  		9.5  		8.5  		12%  

		General Electric  		AJCH10DCCW2  		No  		No  		None  		10150  		9.5  		8.5  		12%  

		General Electric  		AJCS10ACCM2  		No  		No  		None  		10150  		9.5  		8.5  		12%  

		General Electric  		AJCS10DCBW2  		No  		No  		None  		10150  		9.5  		8.5  		12%  

		General Electric  		AJCS10DCCM2  		No  		No  		None  		10150  		9.5  		8.5  		12%  

		General Electric  		AJCS10DCCW2  		No  		No  		None  		10150  		9.5  		8.5  		12%  

		Arctic Air  		AAC10044DE  		No  		Yes  				10200  		10.8  		9.8  		10%  

		Friedrich  		RS10L10  		No  		Yes  		None  		10200  		11.7  		9.8  		19%  

		Friedrich  		SS10J10AR  		No  		Yes  				10200  		11.7  		9.8  		19%  

		Samsung  		AW1093L  		No  		Yes  		None  		10200  		10.8  		9.8  		10%  

		Samsung  		AW1093M  		No  		Yes  		None  		10200  		10.8  		9.8  		10%  

		Samsung  		AW1093P  		No  		Yes  		None  		10200  		10.8  		9.8  		10%  

		Samsung  		AW109CB  		Yes  		Yes  				10200  		10.8  		9  		20%  

		Sharp  		AF-S100EX  		No  		Yes  		None  		10200  		10.8  		9.8  		10%  

		Silhouette  		DAC10544DE  		No  		Yes  				10200  		10.8  		9.8  		10%  

		Carrier  		XQB101D  		Yes  		Yes  		None  		10400  		10  		9  		11%  

		Friedrich  		SS10L10*  		No  		Yes  		None  		10400  		12  		9.8  		22%  

		Carrier  		GCC101T  		No  		Yes  		None  		10500  		10.8  		9.8  		10%  

		Comfort Aire  		BD-101  		No  		No  				10500  		9.5  		8.5  		12%  

		Danby  		DAC10560DE  		No  		Yes  		None  		10500  		10.8  		9.8  		10%  

		General Electric  		ASM10AKS1  		No  		Yes  		None  		10500  		10.8  		9.8  		10%  		24

		LG Electronics  		LT1030C  		No  		No  		None  		10500  		9.5  		8.5  		12%  

		Samsung  		AW10ECB7  		No  		Yes  		None  		10500  		10.8  		9.8  		10%  

		Simplicity  		SAC10544DE  		No  		Yes  				10500  		10.8  		9.8  		10%  

		Friedrich  		SP10A10  		No  		Yes  		None  		10800  		10.8  		9.8  		10%  

		General Electric  		ASM10AC  		No  		Yes  		None  		10800  		10.8  		9.8  		10%  

		Samsung  		AW1091L  		No  		Yes  		None  		10800  		10.8  		9.8  		10%  

		Samsung  		AW1091M  		No  		Yes  		None  		10800  		10.8  		9.8  		10%  

		Carrier  		ACA121T  		No  		Yes  		None  		11500  		10.8  		9.8  		10%  

		Fedders  		A7U12W2A  		No  		No  		None  		11500  		9.4  		8.5  		11%  

		Fedders  		A7U12W7A  		No  		No  		None  		11500  		9.4  		8.5  		11%  

		Friedrich  		KS12E10  		No  		Yes  		None  		11500  		10.8  		9.8  		10%  

		Friedrich  		KS12J10B  		No  		Yes  		None  		11500  		10.8  		9.8  		10%  

		Frigidaire  		FAL125M1A  		No  		Yes  		None  		11500  		10.8  		9.8  		10%  

		Frigidaire  		FAL126L1A  		No  		Yes  		None  		11500  		10.8  		9.8  		10%  

		Frigidaire  		FAL128L1A  		No  		Yes  		None  		11500  		10.8  		9.8  		10%  

		Frigidaire  		FAL129L1A  		No  		Yes  		None  		11500  		10.8  		9.8  		10%  

		Kenmore  		72115  		No  		Yes  		None  		11500  		10.8  		9.8  		10%  

		Maytag  		M7U12W2A  		No  		No  		None  		11500  		9.4  		8.5  		11%  

		Maytag  		M7U12W7A  		No  		No  		None  		11500  		9.4  		8.5  		11%  

		Sharp  		AF-S120DX  		No  		Yes  		None  		11500  		10.8  		9.8  		10%  

		Amana  		PBC122A00MA  		No  		No  		None  		11600  		9.4  		8.5  		11%  

		Amana  		PBC123A00MA  		No  		No  		None  		11600  		9.4  		8.5  		11%  

		Friedrich  		ES12J33A  		Yes  		Yes  		None  		11600  		11  		9  		22%  

		Friedrich  		KS12L10*  		No  		Yes  		None  		11600  		11  		9.8  		12%  

		General Electric  		AJCH12DCB  		No  		No  		None  		11600  		9.5  		8.5  		12%  

		General Electric  		AJCH12DCBM1  		No  		No  		None  		11600  		9.5  		8.5  		12%  

		General Electric  		AJCH12DCBM2  		No  		No  		None  		11600  		9.5  		8.5  		12%  

		General Electric  		AJCH12DCCM2  		No  		No  		None  		11600  		9.5  		8.5  		12%  

		General Electric  		AJCQ12DCB  		No  		No  		None  		11600  		9.5  		8.5  		12%  

		General Electric  		AJCQ12DCBM1  		No  		No  		None  		11600  		9.5  		8.5  		12%  

		General Electric  		AJCQ12DCCM1  		No  		No  		None  		11600  		9.5  		8.5  		12%  

		General Electric  		AJCS12DCB  		No  		No  		None  		11600  		9.5  		8.5  		12%  

		General Electric  		AJCS12DCBM1  		No  		No  		None  		11600  		9.5  		8.5  		12%  

		General Electric  		AJCS12DCBM2  		No  		No  		None  		11600  		9.5  		8.5  		12%  

		General Electric  		AJCS12DCCM2  		No  		No  		None  		11600  		9.5  		8.5  		12%  

		Whirlpool  		ACE119PR  		No  		No  				11600  		9.4  		8.5  		11%  

		Whirlpool  		ACQ128XR  		No  		Yes  				11600  		10.8  		9.8  		10%  

		Whirlpool  		ACQ128XS  		No  		Yes  		None  		11600  		10.8  		9.8  		10%  

		Whirlpool  		ACQL128XS  		No  		Yes  		None  		11600  		10.8  		9.8  		10%  

		Whirlpool  		ACU129PR  		No  		No  				11600  		9.4  		8.5  		11%  

		Comfort Aire  		BD-123-A  		No  		No  				11700  		9.4  		8.5  		11%  

		Comfort Aire  		BDE-123-A  		No  		No  				11700  		9.4  		8.5  		11%  

		Friedrich  		UE12A33B  		No  		No  				11700  		9.4  		8.5  		11%  

		Friedrich  		US12A10A  		No  		No  		None  		11700  		9.5  		8.5  		12%  

		Friedrich  		US12A30A  		No  		No  		None  		11700  		9.5  		8.5  		12%  

		Friedrich  		US12B10  		No  		No  				11700  		9.5  		8.5  		12%  

		Friedrich  		US12B10A  		No  		No  				11700  		9.4  		8.5  		11%  

		Friedrich  		US12B10A*  		No  		No  		None  		11700  		9.4  		8.5  		11%  

		Friedrich  		US12B30  		No  		No  				11700  		9.5  		8.5  		12%  

		Friedrich  		US12B30A  		No  		No  				11700  		9.4  		8.5  		11%  

		Friedrich  		US12B30A*  		No  		No  		None  		11700  		9.4  		8.5  		11%  

		Kenmore  		72127  		No  		No  				11700  		9.5  		8.5  		12%  

		Kenmore  		73123  		No  		No  		None  		11700  		9.5  		8.5  		12%  

		Kenmore  		74124  		No  		No  		None  		11700  		9.4  		8.5  		11%  

		Kenmore  		74130*  		No  		No  		None  		11700  		9.5  		8.5  		12%  

		Kenmore  		75119  		No  		No  				11700  		9.4  		8.5  		11%  

		Kenmore  		75130  		No  		No  				11700  		9.4  		8.5  		11%  

		LG Electronics  		LT1210CR  		No  		No  				11700  		9.4  		8.5  		11%  

		LG Electronics  		LT1230CR  		No  		No  				11700  		9.4  		8.5  		11%  

		LG Electronics  		LT1230H  		No  		No  				11700  		9.4  		8.5  		11%  

		LG Electronics  		LT1230HY5  		No  		No  				11700  		9.4  		8.5  		11%  

		Friedrich  		RS12J10A  		No  		Yes  		None  		11750  		11  		9.8  		12%  

		Friedrich  		SS12J10AR  		No  		Yes  		None  		11750  		11  		9.8  		12%  

		Amana  		12M32PAE  		Yes  		Yes  		None  		11800  		10  		9  		11%  

		Amana  		12M32PBE  		Yes  		Yes  		None  		11800  		10  		9  		11%  

		Carrier  		XQA101D  		Yes  		Yes  		None  		11800  		10  		9  		11%  

		Carrier  		XQA123D  		Yes  		Yes  		None  		11800  		10  		9  		11%  

		Friedrich  		CP12C10  		No  		Yes  		None  		11800  		10.8  		9.8  		10%  

		Friedrich  		RS12L10  		No  		Yes  		None  		11800  		11.8  		9.8  		20%  

		Friedrich  		SS12L10*  		No  		Yes  		None  		11800  		11.8  		9.8  		20%  

		Panasonic  		CW-XC118HU  		No  		Yes  		None  		11800  		10.8  		9.8  		10%  

		Airtemp  		B7Y12F2A  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Amana  		AC123E  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Amana  		ACD125E  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Carrier  		XHA123D  		Yes  		Yes  		None  		12000  		10.2  		9  		13%  

		Comfort Aire  		RADS-121  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Danby  		DAC12060DE  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Danby  		DAC12666DE  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Fedders  		A7T12F2A  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Fedders  		A7Y12F2A  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Fedders  		A7Y12F2B  		No  		Yes  				12000  		10.8  		9.8  		10%  

		Fedders  		A7Y12F7A  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Fedders  		AE7U12W7E  		No  		No  		None  		12000  		9.4  		8.5  		11%  

		Friedrich  		CP12A10*  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Friedrich  		ES12J33  		Yes  		Yes  		None  		12000  		11  		9  		22%  

		Friedrich  		SS12J30D  		No  		Yes  		None  		12000  		11  		9.8  		12%  

		Frigidaire  		FAC125P1A  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  		32c

		Frigidaire  		FAC126N1A  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Frigidaire  		FAC126P1A  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  		32c

		Frigidaire  		FAC127P1A  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  		32

		Frigidaire  		FAH125P2T  		No  		No  		None  		12000  		9.4  		8.5  		11%  

		General Electric  		AGF12AA  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		General Electric  		AGF12AB  		No  		Yes  				12000  		10.8  		9.8  		10%  

		General Electric  		AGM12AA  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		General Electric  		AGM12AB  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		General Electric  		AGM12AC  		No  		Yes  				12000  		10.8  		9.8  		10%  

		General Electric  		AGM12AHG1  		No  		Yes  				12000  		10.8  		9.8  		10%  

		General Electric  		AGM12AJ  		No  		Yes  				12000  		10.8  		9.8  		10%  

		General Electric  		AGM12AJG1  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Gibson  		GAC125P1A  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Haier  		ESA312  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Haier  		ESA3123  		No  		Yes  				12000  		10.8  		9.8  		10%  

		Haier  		ESA3125  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Impco  		IAC1220R  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Kenmore  		72126  		No  		No  				12000  		9.5  		8.5  		12%  

		LG Electronics  		M1203ER  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		LG Electronics  		M1203L  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		LG Electronics  		WG1200ER  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Maytag  		M7T12F2A  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Maytag  		M7Y12F2A  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Maytag  		M7Y12F2B  		No  		Yes  				12000  		10.8  		9.8  		10%  

		Maytag  		ME7U12W7E  		No  		No  		None  		12000  		9.4  		8.5  		11%  

		Midea  		KC35/Y  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Midea  		KC35C  		No  		No  				12000  		9.4  		8.5  		11%  

		Midea  		KCD35C  		Yes  		No  				12000  		9.4  		8.5  		11%  

		Midea  		MWF-12C*  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Midea  		MWW-12CR  		No  		No  				12000  		9.4  		8.5  		11%  

		Midea  		MWW-12ER  		Yes  		No  				12000  		9.4  		8.5  		11%  

		Panasonic  		CW-XC120HU  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Panasonic  		CW-XC123HU  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Panasonic  		CW-XC124HU  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Panasonic  		CW-XC125HU  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Polar Wind  		MWF-12CR  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Sharp  		AF-S120FX  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  		35c

		Sharp  		AF-S120MX  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  		35

		Sharp  		AF-S125FX  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Sharp  		AF-S125MX  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Sunbeam  		SCA123REC1  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Westpointe  		MWF-12CR  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Whirlpool  		ACQ128PT  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Whirlpool  		ACQ128XP  		No  		Yes  		None  		12000  		10.8  		9.8  		10%  

		Whirlpool  		ACS124PR  		No  		No  				12000  		9.5  		8.5  		12%  

		Friedrich  		SS12L30*  		No  		Yes  		None  		12100  		11.5  		9.8  		17%  

		Friedrich  		WS12A10E  		No  		No  		None  		12200  		9.4  		8.5  		11%  

		Kenmore  		74125  		No  		Yes  		None  		12200  		10.8  		9.8  		10%  

		Sharp  		AF-S120EX  		No  		Yes  		None  		12200  		10.8  		9.8  		10%  

		Sharp  		AF-S125EX  		No  		Yes  		None  		12200  		10.8  		9.8  		10%  

		Carrier  		GCC121T  		No  		Yes  		None  		12300  		10.8  		9.8  		10%  

		General Electric  		ASM12AKS1  		No  		Yes  		None  		12300  		10.8  		9.8  		10%  

		General Electric  		ASM24DKS1  		No  		Yes  		None  		12300  		10.8  		9.8  		10%  

		Kenmore  		75121  		No  		Yes  				12300  		10.8  		9.8  		10%  		26

		Kenmore  		76129  		No  		Yes  		None  		12300  		10.8  		9.8  		10%  

		Kenmore  		761293  		No  		Yes  		None  		12300  		10.8  		9.8  		10%  

		LG Electronics  		LB1200ER  		No  		Yes  		None  		12300  		10.8  		9.8  		10%  		31

		LG Electronics  		LG1200ERY3  		No  		Yes  		None  		12300  		10.8  		9.8  		10%  

		LG Electronics  		LT1230C  		No  		No  		None  		12300  		9.5  		8.5  		12%  

		LG Electronics  		LW1200ERY3  		No  		Yes  		None  		12300  		10.8  		9.8  		10%  

		LG Electronics  		LW1200PRY3  		No  		Yes  		None  		12300  		10.8  		9.8  		10%  

		LG Electronics  		LW1204ER  		No  		Yes  		None  		12300  		10.8  		9.8  		10%  

		LG Electronics  		LWL1210PCL  		No  		Yes  		None  		12300  		10.8  		9.8  		10%  

		LG Electronics  		LWL1210PGL  		No  		Yes  		None  		12300  		10.8  		9.8  		10%  

		LG Electronics  		LWL1210WGL  		No  		Yes  		None  		12300  		10.8  		9.8  		10%  

		LG Electronics  		LWL1210WGR  		No  		Yes  		None  		12300  		10.8  		9.8  		10%  

		Samsung  		AW129CB  		Yes  		Yes  				12300  		10.8  		9  		20%  

		Samsung  		AW12ECB7  		No  		Yes  		None  		12300  		10.8  		9.8  		10%  

		Friedrich  		YS12J33  		Yes  		Yes  		None  		12400  		10.5  		9  		17%  

		Daewoo  		DWC-126C  		No  		Yes  				12500  		10.8  		9.8  		10%  

		Daewoo  		DWC-126R  		No  		Yes  		None  		12500  		10.8  		9.8  		10%  

		Frigidaire  		FAL135M01A  		No  		Yes  		None  		12500  		10.8  		9.8  		10%  

		Kenmore  		73125  		No  		Yes  		None  		12500  		10.8  		9.8  		10%  

		Hampton Bay  		266-918  		No  		Yes  		None  		12530  		10.8  		9.8  		10%  

		Arctic Air  		AAC12344DE  		No  		Yes  				12600  		10.8  		9.8  		10%  

		Danby  		DAC12344DE  		No  		Yes  				12600  		10.8  		9.8  		10%  

		Friedrich  		SP12A10  		No  		Yes  		None  		12600  		10.8  		9.8  		10%  

		General Electric  		ASM12AC  		No  		Yes  		None  		12600  		10.8  		9.8  		10%  

		Samsung  		AW1291L  		No  		Yes  		None  		12600  		10.8  		9.8  		10%  

		Samsung  		AW1291M  		No  		Yes  		None  		12600  		10.8  		9.8  		10%  

		Samsung  		AW1293L  		No  		Yes  		None  		12600  		10.8  		9.8  		10%  

		Samsung  		AW1293M  		No  		Yes  		None  		12600  		10.8  		9.8  		10%  

		Samsung  		AW1293P  		No  		Yes  		None  		12600  		10.8  		9.8  		10%  

		Silhouette  		DAC12544DE  		No  		Yes  				12600  		10.8  		9.8  		10%  

		Samsung  		AW129AB  		No  		Yes  		None  		12900  		10.8  		9.8  		10%  

		Friedrich  		WS13B30  		No  		No  				13200  		9.5  		8.5  		12%  

		Friedrich  		WS13B30A*  		No  		No  		None  		13200  		9.5  		8.5  		12%  

		Friedrich  		WS14B10  		No  		No  				13500  		9.5  		8.5  		12%  

		Friedrich  		WS14B10A*  		No  		No  		None  		13500  		9.5  		8.5  		12%  

		General Electric  		AGF14AA  		No  		Yes  		None  		13800  		10.8  		9.8  		10%  

		General Electric  		AGF14AB  		No  		Yes  				13800  		10.8  		9.8  		10%  

		General Electric  		AGM14AA  		No  		Yes  		None  		13800  		10.8  		9.8  		10%  

		General Electric  		AGM14AB  		No  		Yes  		None  		13800  		10.8  		9.8  		10%  

		General Electric  		AGM14AC  		No  		Yes  				13800  		10.8  		9.8  		10%  

		General Electric  		AGM14AHG1  		No  		Yes  				13800  		10.8  		9.8  		10%  

		General Electric  		AGM14AJ  		No  		Yes  				13800  		10.8  		9.8  		10%  

		General Electric  		AGM14AJG1  		No  		Yes  		None  		13800  		10.8  		9.8  		10%  

		Goldstar  		M1404ER  		No  		Yes  		None  		13800  		10.8  		9.8  		10%  

		Hampton Bay  		HBLG1400E  		No  		Yes  		None  		13800  		10.8  		9.8  		10%  

		LG Electronics  		M1403ER  		No  		Yes  		None  		13800  		10.8  		9.8  		10%  

		Panasonic  		CW-XC143HU  		No  		Yes  		None  		13800  		10.8  		9.8  		10%  

		Panasonic  		CW-XC144HU  		No  		Yes  		None  		13800  		10.8  		9.8  		10%  

		Panasonic  		CW-XC145HK  		No  		Yes  				13800  		10.8  		9.8  		10%  

		Panasonic  		CW-XC145HU  		No  		Yes  		None  		13800  		10.8  		9.8  		10%  

		Friedrich  		SS14J10R  		No  		Yes  		None  		14000  		10.7  		9.7  		10%  

		Friedrich  		SS14L10*  		No  		Yes  		None  		14000  		10.7  		9.7  		10%  

		Goodman  		RE14010C2D  		Yes  		Yes  		None  		14000  		10  		9  		11%  

		General Electric  		ASM14AKS1  		No  		Yes  		None  		14300  		10.7  		9.7  		10%  

		Samsung  		AW149CB  		Yes  		Yes  				14300  		10.8  		9  		20%  

		Hampton Bay  		267-633  		No  		Yes  		None  		14320  		10.8  		9.7  		11%  

		Daewoo  		DWA-146C  		No  		Yes  				14350  		10.8  		9.7  		11%  

		Daewoo  		DWA-146R  		No  		Yes  		None  		14350  		10.8  		9.7  		11%  

		Admiral  		AAW-15CR1FHUE  		No  		Yes  		None  		14500  		10.7  		9.7  		10%  

		Airtemp  		B7Y15F2A  		No  		Yes  		None  		14500  		10.7  		9.7  		10%  

		Amana  		ACD155E  		No  		Yes  		None  		14500  		10.7  		9.7  		10%  

		Comfort Aire  		RADS-151  		No  		Yes  		None  		14500  		10.7  		9.7  		10%  

		Fedders  		A7Y15F2A  		No  		Yes  		None  		14500  		10.7  		9.7  		10%  

		Fedders  		A7Y15F2B  		No  		Yes  				14500  		10.7  		9.7  		10%  

		Friedrich  		KS15J10  		No  		Yes  		None  		14500  		10.9  		9.7  		12%  

		Friedrich  		KS15L10*  		No  		Yes  		None  		14500  		10.8  		9.7  		11%  

		Friedrich  		RS15J10  		No  		Yes  		None  		14500  		11.1  		9.7  		14%  

		Friedrich  		RS15L10  		No  		Yes  		None  		14500  		10.8  		9.7  		11%  

		HEC  		CE15DC5  		No  		Yes  		None  		14500  		10.7  		9.7  		10%  

		Haier  		ESA3155  		No  		Yes  		None  		14500  		10.7  		9.7  		10%  

		Hampton Bay  		HAW-15CR1FDE  		No  		Yes  		None  		14500  		10.8  		9.7  		11%  

		Hampton Bay  		HBLG1453E  		No  		Yes  		None  		14500  		10.8  		9.7  		11%  

		LG Electronics  		LW1400ER  		No  		Yes  		None  		14500  		10.8  		9.7  		11%  

		LG Electronics  		LWHD1450ER  		No  		Yes  				14500  		10.7  		9.7  		10%  

		Maytag  		M7Y15F2A  		No  		Yes  		None  		14500  		10.7  		9.7  		10%  

		Maytag  		M7Y15F2B  		No  		Yes  				14500  		10.7  		9.7  		10%  

		Wintair  		AW-15CR1FDE  		No  		Yes  		None  		14500  		10.7  		9.7  		10%  

		Samsung  		AW15ECB7  		No  		Yes  		None  		14700  		10.7  		9.7  		10%  

		Whirlpool  		ACQ158PT  		No  		Yes  		None  		14700  		10.7  		9.7  		10%  

		Whirlpool  		ACQ158XR  		No  		Yes  				14700  		10.7  		9.7  		10%  

		Whirlpool  		ACQ158XS  		No  		Yes  		None  		14700  		10.7  		9.7  		10%  

		Whirlpool  		ACQL158XS  		No  		Yes  		None  		14700  		10.7  		9.7  		10%  

		Amana  		ACE156E  		No  		Yes  		None  		15000  		10.7  		9.7  		10%  

		Carrier  		XHB153D  		Yes  		Yes  		None  		15000  		10.2  		9  		13%  

		Carrier  		XQB153D  		Yes  		Yes  		None  		15000  		10.2  		9  		13%  

		Haier  		ESA3156  		No  		Yes  		None  		15000  		10.7  		9.7  		10%  

		Kenmore  		75151  		No  		Yes  				15000  		10.8  		9.7  		11%  

		LG Electronics  		LW1500ER  		No  		Yes  		None  		15000  		11.5  		9.7  		19%  

		LG Electronics  		LW1500PRY3  		No  		Yes  		None  		15000  		11.5  		9.7  		19%  

		LG Electronics  		LWHD1500ER  		No  		Yes  				15000  		10.8  		9.7  		11%  

		LG Electronics  		LWP1510PCL  		No  		Yes  		None  		15000  		11.5  		9.7  		19%  

		LG Electronics  		LWP1510PGL  		No  		Yes  		None  		15000  		11.5  		9.7  		19%  

		LG Electronics  		LWP1510WGL  		No  		Yes  		None  		15000  		11.5  		9.7  		19%  

		Midea  		KC45/Y  		No  		Yes  		None  		15000  		10.7  		9.7  		10%  

		Midea  		MWF-15C*  		No  		Yes  		None  		15000  		10.7  		9.7  		10%  

		Westpointe  		MWF-15CR  		No  		Yes  		None  		15000  		10.7  		9.7  		10%  

		Whirlpool  		ACQ158XL  		No  		Yes  		None  		15000  		10.7  		9.7  		10%  

		Whirlpool  		ACQ158XP  		No  		Yes  		None  		15000  		10.7  		9.7  		10%  

		Frigidaire  		FAM156R1A  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		Frigidaire  		FAM157Q1A  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		Frigidaire  		FAM157R1A  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		Frigidaire  		FAS153K1A  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		Frigidaire  		FAS154K1A  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		Frigidaire  		FAS155K1A  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		Frigidaire  		FAS155M1A  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		Frigidaire  		FAS155P1A  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		Frigidaire  		FAS156N1A  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		Frigidaire  		FAS156P1A  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		Frigidaire  		FAS157P1A  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		Gibson  		GAM155Q1A  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		Gibson  		GAS154K1A  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		Kenmore  		72156  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		Kenmore  		73156  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		Kenmore  		74156  		No  		Yes  		None  		15100  		11  		9.7  		13%  

		Sharp  		AF-S155MX  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		Sunbeam  		SCA153REC1  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		White-Westinghouse  		WAS154K1A  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		White-Westinghouse  		WAS155M1A  		No  		Yes  		None  		15100  		10.7  		9.7  		10%  

		Comfort Aire  		RRACS-161  		No  		Yes  		None  		16000  		10.7  		9.7  		10%  

		Fedders  		A7D16E2A  		No  		Yes  		None  		16000  		10.7  		9.7  		10%  

		Maytag  		M7D16E2A  		No  		Yes  		None  		16000  		10.7  		9.7  		10%  

		Amana  		ACEX186E  		No  		Yes  		None  		17000  		10.7  		9.7  		10%  

		Comfort Aire  		RADS-181A  		No  		Yes  		None  		17000  		10.7  		9.7  		10%  

		Haier  		ESAX3186  		No  		Yes  		None  		17000  		10.7  		9.7  		10%  

		Airtemp  		B7D18E2A  		No  		Yes  		None  		17300  		11  		9.7  		13%  

		Climette  		CA1816AR  		No  		Yes  		None  		17300  		11  		9.7  		13%  

		Comfort Aire  		RADS-181  		No  		Yes  		None  		17300  		11  		9.7  		13%  

		Fedders  		A7D18E2A  		No  		Yes  		None  		17300  		11  		9.7  		13%  

		Fedders  		A7D18E2B  		No  		Yes  				17300  		10.7  		9.7  		10%  

		General Electric  		AGM18DHG1  		No  		Yes  				17300  		10.7  		9.7  		10%  

		Maytag  		M7D18E2A  		No  		Yes  		None  		17300  		11  		9.7  		13%  

		Maytag  		M7D18E2B  		No  		Yes  				17300  		10.7  		9.7  		10%  

		Airtemp  		B7D18E7A  		No  		Yes  		None  		17500  		10.7  		9.7  		10%  

		Fedders  		A7D18E7A  		No  		Yes  		None  		17500  		10.7  		9.7  		10%  

		Fedders  		A7D18E7B  		No  		Yes  		None  		17500  		10.7  		9.7  		10%  

		Fedders  		A7D18E7C  		No  		Yes  				17500  		10.7  		9.7  		10%  

		Friedrich  		SM18L30A  		No  		Yes  		None  		17500  		10.8  		9.7  		11%  

		Frigidaire  		FAS185M2A  		No  		Yes  		None  		17500  		10.7  		9.7  		10%  

		Frigidaire  		FAS186L2A  		No  		Yes  		None  		17500  		10.7  		9.7  		10%  

		Kenmore  		72175  		No  		Yes  		None  		17500  		10.7  		9.7  		10%  

		Kenmore  		73189  		No  		Yes  		None  		17500  		10.8  		9.7  		11%  

		LG Electronics  		LW1800ERY3  		No  		Yes  		None  		17500  		10.8  		9.7  		11%  

		LG Electronics  		LW1800ERZ3  		No  		Yes  		None  		17500  		10.8  		9.7  		11%  

		LG Electronics  		LW1800PRY3  		No  		Yes  		None  		17500  		10.8  		9.7  		11%  

		LG Electronics  		LW1800PRZ3  		No  		Yes  		None  		17500  		10.8  		9.7  		11%  

		LG Electronics  		LW1804ER  		No  		Yes  		None  		17500  		10.8  		9.7  		11%  

		Maytag  		M7D18E7C  		No  		Yes  				17500  		10.7  		9.7  		10%  

		General Electric  		ASM18DKS1  		No  		Yes  		None  		17600  		10.7  		9.7  		10%  

		Samsung  		AW189CB  		Yes  		Yes  		None  		17600  		10.7  		9  		19%  

		Friedrich  		SM18L30*  		No  		Yes  		None  		17800  		11  		9.7  		13%  

		General Electric  		AGF18DA  		No  		Yes  		None  		17800  		10.7  		9.7  		10%  

		General Electric  		AGF18DB  		No  		Yes  				17800  		10.7  		9.7  		10%  

		General Electric  		AGM18DA  		No  		Yes  		None  		17800  		10.7  		9.7  		10%  

		General Electric  		AGM18DB  		No  		Yes  		None  		17800  		10.7  		9.7  		10%  

		General Electric  		AGM18DC  		No  		Yes  				17800  		10.7  		9.7  		10%  

		General Electric  		AGM18DJ  		No  		Yes  				17800  		10.7  		9.7  		10%  

		General Electric  		AGM18DJG1  		No  		Yes  		None  		17800  		10.7  		9.7  		10%  

		Haier  		ESA318  		No  		Yes  		None  		17800  		10.7  		9.7  		10%  

		Panasonic  		CW-XC183HU  		No  		Yes  		None  		17800  		10.7  		9.7  		10%  

		Panasonic  		CW-XC184HU  		No  		Yes  		None  		17800  		10.7  		9.7  		10%  

		Panasonic  		CW-XC185HK  		No  		Yes  		None  		17800  		10.7  		9.7  		10%  

		Panasonic  		CW-XC185HU  		No  		Yes  		None  		17800  		10.7  		9.7  		10%  

		Samsung  		AW1891L  		No  		Yes  		None  		17800  		10.7  		9.7  		10%  

		Whirlpool  		ACQ189XR  		No  		Yes  				17800  		10.7  		9.7  		10%  

		Whirlpool  		ACQ189XS  		No  		Yes  		None  		17800  		10.7  		9.7  		10%  

		Whirlpool  		ACQL189XS  		No  		Yes  		None  		17800  		10.7  		9.7  		10%  

		Amana  		AC183E  		No  		Yes  		None  		18000  		10.7  		9.7  		10%  

		Amana  		ACE185E  		No  		Yes  		None  		18000  		10.7  		9.7  		10%  

		Crosley  		CAR18CSM  		No  		Yes  				18000  		10.7  		9.7  		10%  

		Friedrich  		KM18J30C  		No  		No  				18000  		9.7  		8.5  		14%  

		Frigidaire  		FAS185N2A  		No  		Yes  		None  		18000  		10.7  		9.7  		10%  

		General Electric  		AEM18DKG1  		No  		Yes  		None  		18000  		10.7  		9.7  		10%  

		Haier  		ESA3183  		No  		Yes  		None  		18000  		10.7  		9.7  		10%  

		Haier  		ESA3185  		No  		Yes  		None  		18000  		10.7  		9.7  		10%  

		Kenmore  		72189  		No  		Yes  		None  		18000  		10.8  		9.7  		11%  

		LG Electronics  		LW1800ER  		No  		Yes  		None  		18000  		10.8  		9.7  		11%  

		LG Electronics  		LWL1830PCL  		No  		Yes  		None  		18000  		10.8  		9.7  		11%  

		LG Electronics  		LWL1830PGL  		No  		Yes  		None  		18000  		10.8  		9.7  		11%  

		LG Electronics  		LWL1830WGL  		No  		Yes  		None  		18000  		10.8  		9.7  		11%  

		LG Electronics  		LWP1830WGR  		No  		Yes  		None  		18000  		10.8  		9.7  		11%  

		Maytag  		M7D18E7A  		No  		Yes  		None  		18000  		10.7  		9.7  		10%  

		Samsung  		AW18ECB7  		No  		Yes  		None  		18000  		10.7  		9.7  		10%  

		Westpointe  		MWF-18CR  		No  		Yes  		None  		18000  		10.7  		9.7  		10%  

		Whirlpool  		ACQ189XM  		No  		Yes  		None  		18000  		10.7  		9.7  		10%  

		Whirlpool  		ACQ189XP  		No  		Yes  		None  		18000  		10.7  		9.7  		10%  

		Samsung  		AW1893L  		No  		Yes  		None  		18100  		10.7  		9.7  		10%  

		Samsung  		AW1893M  		No  		Yes  		None  		18100  		10.7  		9.7  		10%  

		Samsung  		AW1893P  		No  		Yes  		None  		18100  		10.7  		9.7  		10%  

		Friedrich  		RM18J30A  		No  		No  				18300  		9.7  		8.5  		14%  

		Friedrich  		SM18J30BR  		No  		No  				18300  		9.7  		8.5  		14%  

		Whirlpool  		ACQ189PT  		No  		Yes  		None  		18400  		10.7  		9.7  		10%  

		Frigidaire  		FAM186R2A  		No  		Yes  		None  		18500  		10.7  		9.7  		10%  

		Frigidaire  		FAM187Q2A  		No  		Yes  		None  		18500  		10.7  		9.7  		10%  

		Frigidaire  		FAM187R2A  		No  		Yes  		None  		18500  		10.7  		9.7  		10%  

		Frigidaire  		FAS185P2A  		No  		Yes  		None  		18500  		10.7  		9.7  		10%  

		Frigidaire  		FAS186N2A  		No  		Yes  		None  		18500  		10.7  		9.7  		10%  

		Frigidaire  		FAS186P2A  		No  		Yes  		None  		18500  		10.7  		9.7  		10%  

		Frigidaire  		FAS187P2A  		No  		Yes  		None  		18500  		10.7  		9.7  		10%  

		Gibson  		GAM185Q2A  		No  		Yes  		None  		18500  		10.7  		9.7  		10%  

		Kenmore  		73185  		No  		Yes  		None  		18500  		10.7  		9.7  		10%  

		Sunbeam  		SCA183REC2  		No  		Yes  		None  		18500  		10.7  		9.7  		10%  

		Cooline  		HCB18CHESIIAG  		No  		Yes  		None  		20200  		9.8  		8.5  		15%  

		Cooline  		HCB18CHXSIIAG  		No  		Yes  		None  		20200  		9.8  		8.5  		15%  

		Friedrich  		KM20J30  		No  		Yes  		None  		20200  		9.7  		8.5  		14%  

		Friedrich  		SM20J30  		No  		Yes  		None  		20200  		9.7  		8.5  		14%  

		Panasonic  		CW-C200NU  		No  		Yes  		None  		20300  		9.5  		8.5  		12%  

		Panasonic  		CW-XC203EU  		No  		Yes  		None  		20300  		9.5  		8.5  		12%  

		Quasar  		HQ-2201SH  		No  		Yes  		None  		20300  		9.5  		8.5  		12%  

		Quasar  		HQ2200PH  		No  		Yes  		None  		20300  		9.5  		8.5  		12%  

		Crosley  		CAR21CSL  		No  		Yes  		None  		20500  		9.4  		8.5  		11%  

		Crosley  		CAR21CSP  		No  		Yes  				20500  		9.4  		8.5  		11%  

		Crosley  		CAR21CSR  		No  		Yes  				20500  		9.4  		8.5  		11%  

		Whirlpool  		ACM219XL  		No  		Yes  		None  		20500  		9.4  		8.5  		11%  

		Whirlpool  		ACQ219XL  		No  		Yes  		None  		20500  		9.4  		8.5  		11%  

		Whirlpool  		ACQ219XP  		No  		Yes  		None  		20500  		9.4  		8.5  		11%  

		Whirlpool  		ACQ219XR  		No  		Yes  				20500  		9.4  		8.5  		11%  

		Friedrich  		KM21L30*  		No  		Yes  		None  		20600  		9.9  		8.5  		16%  

		Friedrich  		SM21L30*  		No  		Yes  		None  		20600  		9.9  		8.5  		16%  

		Carrier  		KCA223P  		No  		Yes  		None  		21800  		9.4  		8.5  		11%  

		Frigidaire  		FAS225M2A  		No  		Yes  		None  		22000  		9.4  		8.5  		11%  

		Frigidaire  		FAS225P2A  		No  		Yes  		None  		22000  		9.4  		8.5  		11%  

		Frigidaire  		FAS226N2A  		No  		Yes  		None  		22000  		9.4  		8.5  		11%  

		Frigidaire  		FAS226P2A  		No  		Yes  		None  		22000  		9.4  		8.5  		11%  

		Frigidaire  		FAS226R2A  		No  		Yes  		None  		22000  		9.4  		8.5  		11%  

		Kenmore  		73229  		No  		Yes  		None  		22000  		9.4  		8.5  		11%  

		Carrier  		KHA223P  		No  		Yes  		None  		22950  		9.8  		8.5  		15%  

		Goldstar  		M2404ER  		No  		Yes  		None  		23000  		9.4  		8.5  		11%  

		Hampton Bay  		HBLG2350E  		No  		Yes  		None  		23000  		9.4  		8.5  		11%  

		General Electric  		AGM24DHM1  		No  		Yes  				23150  		9.4  		8.5  		11%  

		Friedrich  		KM24J30  		No  		Yes  		None  		23200  		9.4  		8.5  		11%  

		Friedrich  		RM24J30  		No  		Yes  		None  		23200  		9.4  		8.5  		11%  

		Friedrich  		KM24L30*  		No  		Yes  		None  		23500  		9.5  		8.5  		12%  

		Friedrich  		RM24L30  		No  		Yes  		None  		23500  		9.5  		8.5  		12%  

		Friedrich  		SM24L30  		No  		Yes  		None  		23500  		9.5  		8.5  		12%  

		Panasonic  		CW-XC243HU  		No  		Yes  		None  		23500  		9.4  		8.5  		11%  

		Panasonic  		CW-XC244HU  		No  		Yes  		None  		23500  		9.4  		8.5  		11%  

		Quasar  		HQ2243TH  		No  		Yes  		None  		23500  		9.4  		8.5  		11%  

		General Electric  		AGM24DJ  		No  		Yes  				23600  		9.4  		8.5  		11%  

		General Electric  		AGM24DJM1  		No  		Yes  				23600  		9.4  		8.5  		11%  

		General Electric  		ASF24DA  		No  		Yes  		None  		23700  		9.4  		8.5  		11%  

		General Electric  		ASM24DC  		No  		Yes  		None  		23700  		9.4  		8.5  		11%  

		General Electric  		ASM24DD  		No  		Yes  		None  		23700  		9.4  		8.5  		11%  

		Samsung  		AW2490D  		No  		Yes  		None  		23700  		9.4  		8.5  		11%  

		Samsung  		AW2490L  		No  		Yes  		None  		23700  		9.4  		8.5  		11%  

		Admiral  		AAW-24CR3FHUE  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Airtemp  		B7D24E7A  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Airtemp  		B7D24E7B  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Amana  		AC243E  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Fedders  		A7D24E7A  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Fedders  		A7D24E7B  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Fedders  		A7D24E7C  		No  		Yes  				24000  		9.4  		8.5  		11%  

		Friedrich  		YL24L35  		Yes  		Yes  		None  		24000  		10  		8.5  		18%  

		General Electric  		ASF24DB  		No  		Yes  				24000  		9.4  		8.5  		11%  

		General Electric  		ASM24DE  		No  		Yes  				24000  		9.4  		8.5  		11%  

		HEC  		CE224EC5  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Haier  		ACE245E  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Haier  		ESA3243  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Haier  		ESA3245  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Haier  		ESA3247  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Hampton Bay  		HAW-24CR3FDE  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Impco  		IAC2420R  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Maytag  		M7D24E7A  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Maytag  		M7D24E7B  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Maytag  		M7D24E7C  		No  		Yes  				24000  		9.4  		8.5  		11%  

		Samsung  		AW2492L  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Samsung  		AW25ECB7  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Trane  		WAEC2401NAR  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Whirlpool  		ACQ249PS  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Whirlpool  		ACQ249XR  		No  		Yes  				24000  		9.4  		8.5  		11%  

		Wintair  		AW-24CR3FDE  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Wintair  		AW-24CR3FME  		No  		Yes  		None  		24000  		9.4  		8.5  		11%  

		Haier  		ESA324  		No  		Yes  		None  		24400  		9.5  		8.5  		12%  

		Friedrich  		EL24J35A  		Yes  		Yes  		None  		24500  		9.5  		8.5  		12%  

		Hampton Bay  		HBLG2504E  		No  		Yes  		None  		24500  		9.4  		8.5  		11%  

		LG Electronics  		LWHD2500ERY7  		No  		Yes  		None  		24500  		9.4  		8.5  		11%  

		Friedrich  		EL25J35  		Yes  		Yes  		None  		24600  		9.7  		8.5  		14%  

		Friedrich  		SL25J30  		No  		Yes  		None  		24600  		9.7  		8.5  		14%  

		Friedrich  		SL25L30  		No  		Yes  		None  		24600  		9.7  		8.5  		14%  

		General Electric  		AEM25DKH1  		No  		Yes  		None  		24900  		9.4  		8.5  		11%  

		Amana  		25M33PB  		No  		Yes  		None  		25000  		9.5  		8.5  		12%  

		Arctic King  		MWF-25CR  		No  		Yes  		None  		25000  		9.4  		8.5  		11%  

		Frigidaire  		FAS255P2A  		No  		Yes  		None  		25000  		9.4  		8.5  		11%  

		Frigidaire  		FAS256N2A  		No  		Yes  		None  		25000  		9.4  		8.5  		11%  

		Frigidaire  		FAS256P2A  		No  		Yes  		None  		25000  		9.4  		8.5  		11%  

		Frigidaire  		FAS256R2A  		No  		Yes  		None  		25000  		9.4  		8.5  		11%  

		Frigidaire  		FAS257Q2A  		No  		Yes  		None  		25000  		9.4  		8.5  		11%  

		Frigidaire  		FAS257R2A  		No  		Yes  		None  		25000  		9.4  		8.5  		11%  

		Gibson  		GAS256Q2A  		No  		Yes  		None  		25000  		9.4  		8.5  		11%  

		LG Electronics  		LWHD2500ER  		No  		Yes  				25000  		9.4  		8.5  		11%  

		Midea  		KC73/Y  		No  		Yes  		None  		25000  		9.4  		8.5  		11%  

		Midea  		KCD73/Y  		Yes  		Yes  		None  		25000  		9.4  		8.5  		11%  

		Midea  		MWF-25C*  		No  		Yes  		None  		25000  		9.4  		8.5  		11%  

		Midea  		MWF-25E*  		Yes  		Yes  		None  		25000  		9.4  		8.5  		11%  

		Sunbeam  		SCA253REC2  		No  		Yes  		None  		25000  		9.4  		8.5  		11%  

		Westpointe  		MWF-25CR  		No  		Yes  		None  		25000  		9.4  		8.5  		11%  

		Haier  		ESA325  		No  		Yes  		None  		25500  		9.5  		8.5  		12%  

		Friedrich  		SL28J30B  		No  		Yes  		None  		28000  		9.5  		8.5  		12%  

		Friedrich  		SL28L30*  		No  		Yes  		None  		28000  		9.5  		8.5  		12%  

		Danby  		DAC5020  		No  		Yes  		None  		5000  		10.7  		9.7  		10%  

		Haier  		ESA305  		No  		Yes  		None  		5000  		10.7  		9.7  		10%  

		Sharp  		AF-P50CX  		No  		Yes  		None  		5000  		11  		9.7  		13%  

		Sharp  		AF-S50CX  		No  		Yes  		None  		5000  		11  		9.7  		13%  

		Sharp  		AF-S50DX  		No  		Yes  		None  		5000  		11  		9.7  		13%  

		Sharp  		AF-S55CX  		No  		Yes  		None  		5000  		11  		9.7  		13%  

		Whirlpool  		ACQ058MM  		No  		Yes  		None  		5000  		10.7  		9.7  		10%  

		Arctic Air  		AAC5044DE  		No  		Yes  				5050  		10.7  		9.7  		10%  

		Comfort Aire  		RADS-51B  		No  		Yes  		None  		5100  		10.7  		9.7  		10%  

		Friedrich  		CP05A10  		No  		Yes  				5100  		10.8  		9.7  		11%  

		Friedrich  		CP05A10*  		No  		Yes  		None  		5100  		10.8  		9.7  		11%  

		Friedrich  		CP05C10  		No  		Yes  		None  		5100  		10.7  		9.7  		10%  

		Friedrich  		KP05A10  		No  		Yes  		None  		5100  		10.8  		9.7  		11%  

		Haier  		ESAM3056-C  		No  		Yes  		None  		5150  		10.7  		9.7  		10%  

		Admiral  		AAW-05CR1FHUE  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		Airtemp  		B4X05F2A  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		Amana  		AC053E  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		Amana  		ACB055E  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		Amana  		ACB057E  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		Carrier  		ACA051B  		No  		Yes  		None  		5200  		11  		9.7  		13%  

		Comfort Aire  		RADS-51A  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		Fedders  		A7X05F2A  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		Fedders  		A7X05F2D  		No  		Yes  				5200  		10.7  		9.7  		10%  

		Frigidaire  		FAA053M7A  		No  		Yes  		None  		5200  		11  		9.7  		13%  

		Frigidaire  		FAA053P7A  		No  		Yes  		None  		5200  		11  		9.7  		13%  

		Frigidaire  		FAA055M7A  		No  		Yes  		None  		5200  		11  		9.7  		13%  

		Frigidaire  		FAA055N7A  		No  		Yes  		None  		5200  		11  		9.7  		13%  

		Frigidaire  		FAA055P7A  		No  		Yes  		None  		5200  		11  		9.7  		13%  		5

		Frigidaire  		FAA056P7A  		No  		Yes  		None  		5200  		11  		9.7  		13%  

		Frigidaire  		FAC053L7A  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		General Electric  		AGF05LA  		No  		Yes  		None  		5200  		10.8  		9.7  		11%  

		General Electric  		AGM05LA  		No  		Yes  		None  		5200  		10.8  		9.7  		11%  

		General Electric  		AGM05LB  		No  		Yes  		None  		5200  		10.8  		9.7  		11%  

		Goldstar  		BG5200ER  		No  		Yes  		None  		5200  		10.8  		9.7  		11%  

		Goldstar  		WG5200E  		No  		Yes  		None  		5200  		11  		9.7  		13%  

		HEC  		CE05BC5  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		Haier  		ESA3053  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		Haier  		ESA3055  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		Haier  		ESA3056  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		Haier  		ESA3057  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		Haier  		ESAM055-C  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		Hampton Bay  		HAW-05CR1FDE  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		Hampton Bay  		HBLG5200E  		No  		Yes  		None  		5200  		10.8  		9.7  		11%  

		Hampton Bay  		HBLG5200EH4  		No  		Yes  				5200  		10.8  		9.7  		11%  

		Hampton Bay  		HBLG5200ET4  		No  		Yes  				5200  		10.8  		9.7  		11%  

		LG Electronics  		KG5200ER  		No  		Yes  		None  		5200  		11  		9.7  		13%  

		LG Electronics  		LW5200E  		No  		Yes  		None  		5200  		10.8  		9.7  		11%  

		LG Electronics  		LW5200ERY3  		No  		Yes  		None  		5200  		10.8  		9.7  		11%  

		LG Electronics  		LWJ0512PCG  		No  		Yes  		None  		5200  		11  		9.7  		13%  

		LG Electronics  		M5203ER  		No  		Yes  		None  		5200  		11  		9.7  		13%  

		LG Electronics  		M5203L  		No  		Yes  		None  		5200  		11  		9.7  		13%  

		Maytag  		M7X05F2A  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		Maytag  		M7X05F2D  		No  		Yes  				5200  		10.7  		9.7  		10%  

		Midea  		KC15  		No  		Yes  		None  		5200  		11  		9.7  		13%  

		Midea  		KC15/Y  		No  		Yes  		None  		5200  		11  		9.7  		13%  

		Midea  		MWF-055C*  		No  		Yes  		None  		5200  		11  		9.7  		13%  

		Midea  		MWF-05C*  		No  		Yes  		None  		5200  		11  		9.7  		13%  

		Panasonic  		CW-C53HU  		No  		Yes  		None  		5200  		10.8  		9.7  		11%  

		Panasonic  		CW-XC54HU  		No  		Yes  		None  		5200  		10.8  		9.7  		11%  

		Panasonic  		CW-XC55HU  		No  		Yes  		None  		5200  		10.8  		9.7  		11%  

		Sharp  		AF-S50EX  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		White-Westinghouse  		WAA053M7A  		No  		Yes  		None  		5200  		11  		9.7  		13%  

		White-Westinghouse  		WAC053L7A  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		Wintair  		AW-05CR1FDE  		No  		Yes  		None  		5200  		10.7  		9.7  		10%  

		General Electric  		AGF05LHG1  		No  		Yes  				5250  		10.7  		9.7  		10%  

		General Electric  		AGM05LHG1  		No  		Yes  				5250  		10.7  		9.7  		10%  

		General Electric  		AGM05LJ  		No  		Yes  				5250  		10.7  		9.7  		10%  

		General Electric  		AGM05LJG1  		No  		Yes  		None  		5250  		10.7  		9.7  		10%  

		General Electric  		ASM05LKS1  		No  		Yes  		None  		5250  		10.7  		9.7  		10%  		6

		Simplicity  		SAC5250  		No  		Yes  				5250  		10.7  		9.7  		10%  

		Simplicity  		SAC5254DE  		No  		Yes  				5250  		10.7  		9.7  		10%  

		Kenmore  		72056  		No  		Yes  		None  		5300  		10.8  		9.7  		11%  

		Kenmore  		720562  		No  		Yes  		None  		5300  		10.8  		9.7  		11%  

		Kenmore  		75051  		No  		Yes  				5300  		10.8  		9.7  		11%  		9

		LG Electronics  		LWJ0512PCF  		No  		Yes  		None  		5300  		10.8  		9.7  		11%  

		Daewoo  		DWC-054C  		No  		Yes  				5350  		10.7  		9.7  		10%  

		Daewoo  		DWC-054R  		No  		Yes  		None  		5350  		10.7  		9.7  		10%  

		Daewoo  		DWC-055RL  		No  		Yes  				5350  		10.7  		9.7  		10%  

		Hampton Bay  		267-566  		No  		Yes  		None  		5350  		10.7  		9.7  		10%  

		Turbo Air  		TAW-5EL  		No  		Yes  				5350  		10.7  		9.7  		10%  

		Carrier  		ACA051T  		No  		Yes  		None  		5400  		11.2  		9.7  		15%  

		Comfort Aire  		RADS-51  		No  		Yes  		None  		5400  		10.7  		9.7  		10%  

		Fedders  		A7X05F2B  		No  		Yes  		None  		5400  		10.7  		9.7  		10%  

		Friedrich  		CP06C10  		No  		Yes  		None  		5400  		10.7  		9.7  		10%  

		Friedrich  		CP06C10  		No  		Yes  				5400  		10.7  		9.7  		10%  

		Friedrich  		KQ05E10  		No  		Yes  		None  		5400  		10.7  		9.7  		10%  

		Friedrich  		SP05A10  		No  		Yes  		None  		5400  		10.8  		9.7  		11%  

		Friedrich  		SQ05J10B  		No  		Yes  		None  		5400  		10.7  		9.7  		10%  

		Friedrich  		XQ05J10  		No  		Yes  		None  		5400  		10.7  		9.7  		10%  

		Frigidaire  		FAA056M7A  		No  		Yes  		None  		5400  		11.2  		9.7  		15%  

		General Electric  		ASF05LA  		No  		Yes  				5400  		10.8  		9.7  		11%  

		General Electric  		ASM05LB  		No  		Yes  				5400  		10.8  		9.7  		11%  

		Maytag  		M7X05F2B  		No  		Yes  		None  		5400  		10.7  		9.7  		10%  

		Samsung  		AW0591L  		No  		Yes  		None  		5400  		10.8  		9.7  		11%  

		Samsung  		AW0591M  		No  		Yes  		None  		5400  		10.8  		9.7  		11%  

		Samsung  		AW0593L  		No  		Yes  		None  		5400  		10.8  		9.7  		11%  

		Samsung  		AW0593M  		No  		Yes  		None  		5400  		10.8  		9.7  		11%  

		Frigidaire  		FAC054K7A  		No  		Yes  		None  		5450  		10.7  		9.7  		10%  

		Frigidaire  		FAC055K7A  		No  		Yes  		None  		5450  		10.7  		9.7  		10%  

		Friedrich  		XQ05J10A  		No  		No  				5500  		11  		9  		22%  

		Friedrich  		XQ05L10*  		No  		Yes  		None  		5500  		11  		9.7  		13%  

		Whirlpool  		ACQ058PP  		No  		Yes  		None  		5500  		10.7  		9.7  		10%  

		Whirlpool  		ACQ058PR  		No  		Yes  				5500  		10.7  		9.7  		10%  

		Whirlpool  		ACQ058PS  		No  		Yes  		None  		5500  		10.7  		9.7  		10%  		8

		Airtemp  		B7X05F2A  		No  		Yes  		None  		5600  		11  		9.7  		13%  

		Carrier  		GCA061T  		No  		Yes  		None  		5600  		11  		9.7  		13%  

		Friedrich  		CP06A10  		No  		Yes  				5600  		10.7  		9.7  		10%  

		Friedrich  		CP06A10*  		No  		Yes  		None  		5600  		10.7  		9.7  		10%  

		Kenmore  		72055  		No  		Yes  		None  		5600  		11  		9.7  		13%  

		Kenmore  		73055  		No  		Yes  		None  		5600  		11  		9.7  		13%  

		Friedrich  		KP06A10  		No  		Yes  		None  		5700  		10.8  		9.7  		11%  

		Kenmore  		72059  		No  		Yes  		None  		5700  		11.2  		9.7  		15%  

		Kenmore  		720592  		No  		Yes  		None  		5700  		11.2  		9.7  		15%  

		Kenmore  		75052  		No  		Yes  				5700  		11.2  		9.7  		15%  

		LG Electronics  		LW060CS  		No  		Yes  		None  		5700  		10.8  		9.7  		11%  

		LG Electronics  		LWJ0516UGF  		No  		Yes  		None  		5700  		11.2  		9.7  		15%  

		Panasonic  		CW-C60YU  		No  		Yes  		None  		5800  		11  		9.7  		13%  

		Panasonic  		CW-XC60YU  		No  		Yes  		None  		5800  		11  		9.7  		13%  

		Quasar  		HQ2061QH  		No  		Yes  		None  		5800  		11  		9.7  		13%  

		General Electric  		AGF06LA  		No  		Yes  		None  		5950  		10.8  		9.7  		11%  

		General Electric  		AGF06LB  		No  		Yes  				5950  		10.8  		9.7  		11%  

		General Electric  		AGM06LA  		No  		Yes  		None  		5950  		10.8  		9.7  		11%  

		General Electric  		AGM06LB  		No  		Yes  		None  		5950  		10.8  		9.7  		11%  

		General Electric  		AGM06LC  		No  		Yes  				5950  		10.8  		9.7  		11%  

		Airtemp  		B7X06F2A  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Amana  		AC063E  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Amana  		ACB067E  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Amana  		ACC065E  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Carrier  		ACA061T  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Carrier  		ACA081T  		No  		Yes  		None  		6000  		10.8  		9.7  		11%  

		Danby  		DAC6006DE  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Fedders  		A7Q06F2A  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Fedders  		A7X06F2A  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Fedders  		A7X06F2C  		No  		Yes  				6000  		10.7  		9.7  		10%  

		Frigidaire  		FAA063M7A  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Frigidaire  		FAA063P7A  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Frigidaire  		FAA065M7A  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Frigidaire  		FAA065N7A  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Frigidaire  		FAA065P7A  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  		3c

		Frigidaire  		FAA067P7A  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  		3

		General Electric  		AGM06LHG1  		No  		Yes  				6000  		10.7  		9.7  		10%  

		General Electric  		AGM06LJ  		No  		Yes  				6000  		10.7  		9.7  		10%  

		General Electric  		AGM06LJG1  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		General Electric  		AJCQ06LCB  		No  		No  		None  		6000  		10  		9  		11%  

		General Electric  		AJCQ06LCBM1  		No  		No  		None  		6000  		10  		9  		11%  

		General Electric  		AJCQ06LCCM1  		No  		No  		None  		6000  		10  		9  		11%  

		General Electric  		AJCS06LCB  		No  		No  		None  		6000  		10  		9  		11%  

		General Electric  		AJCS06LCBM1  		No  		No  		None  		6000  		10  		9  		11%  

		General Electric  		AJCS06LCBM2  		No  		No  		None  		6000  		10  		9  		11%  

		General Electric  		AJCS06LCCM2  		No  		No  		None  		6000  		10  		9  		11%  

		General Electric  		ASM06LKS1  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  		1

		GoldStar  		GL6000ER  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Haier  		ESA306  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Haier  		ESA3063  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Haier  		ESA3065  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  		7

		Haier  		ESA3067  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  		7c

		Kenmore  		73069  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Kenmore  		75062  		No  		Yes  				6000  		10.8  		9.7  		11%  		12

		LG Electronics  		BP6000ER  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		LG Electronics  		GL6000ER  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  		2

		LG Electronics  		LL060CS  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		LG Electronics  		LP6000ER  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		LG Electronics  		LP6000ERY4  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		LG Electronics  		LP6000R  		No  		Yes  		None  		6000  		10.8  		9.7  		11%  

		Maytag  		M7X06F2A  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Maytag  		M7X06F2C  		No  		Yes  				6000  		10.7  		9.7  		10%  

		Midea  		KC18  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Midea  		KC18/Y  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Midea  		MWF-06C*  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Panasonic  		CW-XC63HU  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Panasonic  		CW-XC64HU  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Panasonic  		CW-XC65HU  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Samsung  		AW06ECB7  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Sharp  		AF-06CSL  		No  		Yes  		None  		6000  		11  		9.7  		13%  

		Sharp  		AF-P60CX  		No  		Yes  		None  		6000  		11  		9.7  		13%  

		Sharp  		AF-S60CX  		No  		Yes  		None  		6000  		11  		9.7  		13%  

		Sharp  		AF-S60DX  		No  		Yes  		None  		6000  		11  		9.7  		13%  

		Sharp  		AF-S60FX  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  		4c

		Sharp  		AF-S60MX  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  		4

		Sunbeam  		SCA063REC1  		No  		Yes  		None  		6000  		10.7  		9.7  		10%  

		Whirlpool  		ACQ068MP  		No  		Yes  		None  		6000  		11  		9.7  		13%  

		Whirlpool  		ACQ068PR  		No  		Yes  				6000  		11  		9.7  		13%  

		Friedrich  		KQ06E10  		No  		Yes  		None  		6100  		10.8  		9.7  		11%  

		Frigidaire  		FAC066L7A  		No  		Yes  		None  		6100  		10.7  		9.7  		10%  

		Wintair  		AW-06CR1FDE  		No  		Yes  		None  		6150  		10.7  		9.7  		10%  

		Friedrich  		SQ06J10B  		No  		Yes  		None  		6200  		11  		9.7  		13%  

		Friedrich  		XQ06J10  		No  		Yes  		None  		6200  		11  		9.7  		13%  

		Friedrich  		YQ06J10A  		Yes  		Yes  		None  		6200  		10  		9  		11%  

		Sharp  		AF-S60EX  		No  		Yes  		None  		6200  		10.7  		9.7  		10%  

		Whirlpool  		ACQ068PS  		No  		Yes  		None  		6200  		10.7  		9.7  		10%  		10

		Friedrich  		XQ06J10A  		No  		No  				6300  		11.5  		9  		28%  

		Friedrich  		XQ06L10*  		No  		Yes  		None  		6300  		11.5  		9.7  		19%  

		Samsung  		AW069AB  		No  		Yes  		None  		6300  		10.7  		9.7  		10%  

		Samsung  		AW069CB  		Yes  		Yes  				6300  		10.7  		9  		19%  

		Danby  		DAC6304DE  		No  		Yes  				6400  		10.7  		9.7  		10%  

		General Electric  		ASD06LKS1  		No  		Yes  		None  		6400  		10.7  		9.7  		10%  

		Samsung  		AW0693L  		No  		Yes  		None  		6400  		10.7  		9.7  		10%  

		Samsung  		AW0693M  		No  		Yes  		None  		6400  		10.7  		9.7  		10%  

		Friedrich  		SP06A10  		No  		Yes  		None  		6500  		10.8  		9.7  		11%  

		Friedrich  		SP08A10  		No  		Yes  		None  		6500  		10.8  		9.7  		11%  

		Samsung  		AW0691L  		No  		Yes  		None  		6500  		10.7  		9.7  		10%  

		Daewoo  		DWC-064C  		No  		Yes  				6710  		10.7  		9.7  		10%  

		Daewoo  		DWC-064R  		No  		Yes  		None  		6710  		10.7  		9.7  		10%  

		Hampton Bay  		267-003  		No  		Yes  		None  		6710  		10.7  		9.7  		10%  

		Danby  		DAC7006DE  		No  		Yes  		None  		7000  		10.8  		9.7  		11%  

		LG Electronics  		LWK0710WGL  		No  		Yes  		None  		7000  		11.7  		9.7  		21%  

		Silhouette  		DAC7024DE  		No  		Yes  				7000  		10.7  		9.7  		10%  

		Carrier  		GCA071T  		No  		Yes  		None  		7300  		10.8  		9.7  		11%  

		Comfort Aire  		RADS-81A  		No  		Yes  		None  		7800  		10.8  		9.7  		11%  

		Friedrich  		CP08A10*  		No  		Yes  		None  		7800  		10.8  		9.7  		11%  

		Friedrich  		CP08C10  		No  		Yes  		None  		7800  		10.8  		9.7  		11%  

		Friedrich  		CP08C10  		No  		Yes  		None  		7800  		10.8  		9.7  		11%  

		Friedrich  		KQ08J10C  		No  		Yes  		None  		7800  		10.7  		9.7  		10%  

		Friedrich  		SQ08J10D  		No  		Yes  		None  		7800  		10.7  		9.7  		10%  

		Friedrich  		XQ08J10A  		No  		Yes  		None  		7800  		10.7  		9.7  		10%  

		Goldstar  		WG8000E  		No  		Yes  		None  		7800  		11  		9.7  		13%  

		Haier  		ESA3087  		No  		Yes  		None  		7800  		10.8  		9.7  		11%  

		Hampton Bay  		266-814  		No  		Yes  		None  		7800  		10.8  		9.7  		11%  

		LG Electronics  		LWG0812ACG  		No  		Yes  		None  		7800  		11  		9.7  		13%  

		LG Electronics  		M8003ER  		No  		Yes  		None  		7800  		10.7  		9.7  		10%  

		LG Electronics  		M8003L  		No  		Yes  		None  		7800  		11  		9.7  		13%  

		Panasonic  		CW-C80YU  		No  		Yes  		None  		7800  		11  		9.7  		13%  

		Panasonic  		CW-XC78HU  		No  		Yes  		None  		7800  		10.7  		9.7  		10%  

		Panasonic  		CW-XC80HU  		No  		Yes  		None  		7800  		10.7  		9.7  		10%  

		Panasonic  		CW-XC80YU  		No  		Yes  		None  		7800  		11  		9.7  		13%  

		Panasonic  		CW-XC82YU  		No  		Yes  		None  		7800  		10.7  		9.7  		10%  

		Panasonic  		CW-XC83HU  		No  		Yes  		None  		7800  		10.8  		9.7  		11%  

		Panasonic  		CW-XC83YU  		No  		Yes  		None  		7800  		10.7  		9.7  		10%  

		Panasonic  		CW-XC84HU  		No  		Yes  		None  		7800  		10.8  		9.7  		11%  

		Panasonic  		CW-XC85HU  		No  		Yes  		None  		7800  		10.8  		9.7  		11%  

		Quasar  		HQ2081QH  		No  		Yes  		None  		7800  		11  		9.7  		13%  

		Friedrich  		KP08A10  		No  		Yes  		None  		7850  		10.7  		9.7  		10%  

		Airtemp  		B7Q08F2A  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Airtemp  		B7Y08F2A  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Amana  		AC083E  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Amana  		ACC085E  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Amana  		ACW086R  		No  		No  		None  		8000  		10  		8.5  		18%  

		Carrier  		52FC010-1-E  		No  		No  		None  		8000  		9.4  		8.5  		11%  

		Carrier  		52FE108-1  		Yes  		No  		None  		8000  		9.4  		8.5  		11%  

		Climette  		CA0816TCR  		No  		No  		None  		8000  		9.4  		8.5  		11%  

		Comfort Aire  		BD-81  		No  		No  				8000  		10  		8.5  		18%  

		Comfort Aire  		BD-81-A  		No  		No  				8000  		9.6  		8.5  		13%  

		Comfort Aire  		BG-81A  		No  		No  		None  		8000  		9.6  		8.5  		13%  

		Comfort Aire  		RADS-81  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Comfort Aire  		RADS-81B  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Comfort Aire  		RRACS-81  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Daewoo  		DWC-084C  		No  		Yes  				8000  		10.8  		9.8  		10%  

		Daewoo  		DWC-084R  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Daewoo  		DWC-084RL  		No  		Yes  				8000  		10.8  		9.8  		10%  

		Danby  		DAC8006DE  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Danby  		DAC8404DE  		No  		Yes  				8000  		10.8  		9.8  		10%  

		Danby Designer  		DAC10033TW  		No  		No  		None  		8000  		9.4  		8.5  		11%  

		Danby Designer  		DVAC8034E  		No  		N/A  		Casement Slider  		8000  		10.5  		9.5  		11%  

		Fedders  		A7Q08F2A  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Fedders  		A7Q08F2B  		No  		Yes  				8000  		10.8  		9.8  		10%  

		Fedders  		A7U08W2A  		No  		No  		None  		8000  		9.4  		8.5  		11%  

		Fedders  		A7U08W2B  		No  		No  				8000  		9.4  		8.5  		11%  

		Fedders  		A7Y08F2A  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Friedrich  		UE08A13B  		No  		No  				8000  		9.6  		8.5  		13%  

		Friedrich  		US08A10A  		No  		No  		None  		8000  		10  		8.5  		18%  

		Friedrich  		US08B10  		No  		No  				8000  		10  		8.5  		18%  

		Friedrich  		US08B10A  		No  		No  				8000  		9.6  		8.5  		13%  

		Friedrich  		US08B10A*  		No  		No  		None  		8000  		9.6  		8.5  		13%  

		Friedrich  		WS08B10  		No  		No  				8000  		10.5  		8.5  		24%  

		Friedrich  		WS08B10A*  		No  		No  		None  		8000  		10.5  		8.5  		24%  

		Friedrich  		XQ08J10B  		No  		No  				8000  		10.8  		8.5  		27%  

		Friedrich  		XQ08L10*  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Frigidaire  		FAA083P7A  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Frigidaire  		FAA085M7A  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Frigidaire  		FAA085P7A  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  		17c

		Frigidaire  		FAA086P7A  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  		17c

		Frigidaire  		FAA087P7A  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  		17

		Frigidaire  		FAC083M7A  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Frigidaire  		FAC085M7A  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Frigidaire  		FAC085N7A  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Frigidaire  		FAC086L7A  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Frigidaire  		FAC086N7A  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Frigidaire  		FAC087L7A  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Frigidaire  		FAC088L7A  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Frigidaire  		FAC089L7A  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Frigidaire  		FAH085N1T  		No  		No  		None  		8000  		9.4  		8.5  		11%  

		Frigidaire  		FAH085P1T  		No  		No  		None  		8000  		9.4  		8.5  		11%  

		Frigidaire  		FAH086M1T  		No  		No  		None  		8000  		9.4  		8.5  		11%  

		Frigidaire  		FAH086N1T  		No  		No  		None  		8000  		9.4  		8.5  		11%  

		Frigidaire  		FAH086R1T  		No  		No  		None  		8000  		9.4  		8.5  		11%  

		Frigidaire  		FAH08EM1T  		No  		No  		None  		8000  		9.4  		8.5  		11%  

		Frigidaire  		FAK083J7V  		No  		Yes  		Casement Slider  		8000  		10.5  		9.5  		11%  

		Frigidaire  		FAK083N7V  		No  		N/A  		Casement Slider  		8000  		10.5  		9.5  		11%  

		Frigidaire  		FAK085P7V  		No  		Yes  		Casement Slider  		8000  		10.5  		9.5  		11%  

		Frigidaire  		FAK085Q7V  		No  		Yes  		Casement Slider  		8000  		10.5  		9.5  		11%  

		Frigidaire  		FAK085R7V  		No  		Yes  		Casement Slider  		8000  		10.5  		9.5  		11%  

		General Electric  		AGF08FA  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		General Electric  		AGF08FB  		No  		Yes  				8000  		10.8  		9.8  		10%  

		General Electric  		AGM08FB  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		General Electric  		AGM08FC  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		General Electric  		AGM08FD  		No  		Yes  				8000  		10.8  		9.8  		10%  

		General Electric  		AGM08LHG1  		No  		Yes  				8000  		10.8  		9.8  		10%  

		General Electric  		AGM08LJ  		No  		Yes  				8000  		10.8  		9.8  		10%  

		General Electric  		AGM08LJG1  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		General Electric  		AJCH08ACB  		No  		No  		None  		8000  		9.5  		8.5  		12%  

		General Electric  		AJCH08ACBM1  		No  		No  		None  		8000  		9.5  		8.5  		12%  

		General Electric  		AJCH08ACBM2  		No  		No  		None  		8000  		9.5  		8.5  		12%  

		General Electric  		AJCH08ACCM2  		No  		No  		None  		8000  		9.5  		8.5  		12%  

		General Electric  		AJCQ08ACB  		No  		No  		None  		8000  		9.5  		8.5  		12%  

		General Electric  		AJCQ08ACBM1  		No  		No  		None  		8000  		9.5  		8.5  		12%  

		General Electric  		AJCQ08ACCM1  		No  		No  		None  		8000  		9.5  		8.5  		12%  

		General Electric  		AJCS08ACB  		No  		No  		None  		8000  		9.5  		8.5  		12%  

		General Electric  		AJCS08ACBM1  		No  		No  		None  		8000  		9.5  		8.5  		12%  

		General Electric  		AJCS08ACBM2  		No  		No  		None  		8000  		9.5  		8.5  		12%  

		General Electric  		AJCS08ACCM2  		No  		No  		None  		8000  		9.5  		8.5  		12%  

		General Electric  		AJHS08ASBM1  		Yes  		No  		None  		8000  		9.5  		8.5  		12%  

		General Electric  		AJHS08DCBM1  		Yes  		No  		None  		8000  		9.5  		8.5  		12%  

		General Electric  		ASM08FC  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		General Electric  		ASM08LKS1  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  		16

		Goldstar  		BG8000ER  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		HEC  		CE08CC5  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Haier  		ESA308  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Haier  		ESA3083  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Haier  		ESA3085  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  		22

		Haier  		HTWR08XC6  		No  		No  		None  		8000  		10  		8.5  		18%  

		Kenmore  		72083  		No  		No  		None  		8000  		10  		8.5  		18%  

		Kenmore  		72088  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Kenmore  		74083  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Kenmore  		74085  		No  		No  		None  		8000  		10  		8.5  		18%  

		Kenmore  		74093  		No  		No  		None  		8000  		10  		8.5  		18%  

		Kenmore  		75081  		No  		Yes  				8000  		10.8  		9.8  		10%  

		Kenmore  		75085  		No  		No  				8000  		9.6  		8.5  		13%  

		Kenmore  		75088  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Kenmore  		76081  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  		18

		LG Electronics  		CL8000ER  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		LG Electronics  		LT0810C  		No  		No  		None  		8000  		10  		8.5  		18%  

		LG Electronics  		LT0810CR  		No  		No  				8000  		9.6  		8.5  		13%  

		LG Electronics  		LT0810CRY7  		No  		No  		None  		8000  		9.6  		8.5  		13%  

		LG Electronics  		WG8000ER  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Maytag  		M7Q08F2A  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Maytag  		M7Q08F2B  		No  		Yes  				8000  		10.8  		9.8  		10%  

		Maytag  		M7U08W2A  		No  		No  		None  		8000  		9.4  		8.5  		11%  

		Maytag  		M7U08W2B  		No  		No  				8000  		9.4  		8.5  		11%  

		Midea  		KC23  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Midea  		KC23/Y  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Midea  		KC23C  		No  		No  				8000  		9.4  		8.5  		11%  

		Midea  		KC23L/Y  		No  		Yes  		Casement Slider  		8000  		10.5  		9.5  		11%  

		Midea  		KCD23C  		Yes  		No  				8000  		9.4  		8.5  		11%  

		Midea  		MWF-08C*  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Midea  		MWL-08C*  		No  		Yes  		Casement Slider  		8000  		10.5  		9.5  		11%  

		Midea  		MWW-08CR  		No  		No  				8000  		9.4  		8.5  		11%  

		Midea  		MWW-08ER  		Yes  		No  				8000  		9.4  		8.5  		11%  

		Polar Wind  		MWF-08CR  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Samsung  		AW080AB  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Samsung  		AW0890AB  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Samsung  		AW0891L  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Samsung  		AW0891M  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Samsung  		AW0893L  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Samsung  		AW0893M  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Samsung  		AW0893P  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Samsung  		AW089AB  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Samsung  		AW089CB  		Yes  		Yes  				8000  		10.8  		9  		20%  

		Samsung  		AW08ECB7  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Sharp  		AF-P80CX  		No  		Yes  		None  		8000  		11  		9.8  		12%  

		Sharp  		AF-S80CX  		No  		Yes  		None  		8000  		11  		9.8  		12%  

		Sharp  		AF-S80DX  		No  		Yes  		None  		8000  		11  		9.8  		12%  

		Sharp  		AF-S80FX  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  		21c

		Sharp  		AF-S80MX  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  		21

		Sharp  		AF-S85FX  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Sharp  		AF-S85MX  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Silhouette  		DAC8444DE  		No  		Yes  				8000  		10.8  		9.8  		10%  

		Sunbeam  		SCA083RAC1  		No  		No  		None  		8000  		9.4  		8.5  		11%  

		Sunbeam  		SCA083REC1  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Sunbeam  		SCA083RKC1  		No  		Yes  		Casement Slider  		8000  		10.5  		9.5  		11%  

		Turbo Air  		TAW-8EL  		No  		Yes  				8000  		10.8  		9.8  		10%  

		Whirlpool  		ACQ088MR  		No  		Yes  				8000  		10.8  		9.8  		10%  

		Whirlpool  		ACQ088MS  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Whirlpool  		ACQ088XP  		No  		Yes  		None  		8000  		10.8  		9.8  		10%  

		Whirlpool  		ACS088PR  		No  		No  		Casement Slider  		8000  		10.5  		9.5  		11%  

		Whirlpool  		ACU088PP  		No  		No  		None  		8000  		9.4  		8.5  		11%  

		Whirlpool  		ACU088PR  		No  		No  				8000  		9.4  		8.5  		11%  

		Admiral  		AAW-08CR1FHUE  		No  		Yes  		None  		8050  		10.8  		9.8  		10%  

		Hampton Bay  		HAW-08CR1FDE  		No  		Yes  		None  		8050  		10.8  		9.8  		10%  

		Wintair  		AW-08CR1FDE  		No  		Yes  		None  		8050  		10.8  		9.8  		10%  

		Kenmore  		730893  		No  		Yes  		None  		8100  		10.8  		9.8  		10%  

		Friedrich  		SS08J10R  		No  		Yes  		None  		8200  		11  		9.8  		12%  

		Kenmore  		72089  		No  		Yes  		None  		8200  		10.9  		9.8  		11%  

		LG Electronics  		LB8000ER  		No  		Yes  		None  		8200  		10.9  		9.8  		11%  

		LG Electronics  		LW080CS  		No  		Yes  		None  		8200  		10.9  		9.8  		11%  

		LG Electronics  		LW8000ERY3  		No  		Yes  		None  		8200  		10.9  		9.8  		11%  

		LG Electronics  		LW8000ERY4  		No  		Yes  		None  		8200  		10.9  		9.8  		11%  

		LG Electronics  		LW8000PRY3  		No  		Yes  		None  		8200  		10.9  		9.8  		11%  

		LG Electronics  		LWK0810PCL  		No  		Yes  		None  		8200  		10.9  		9.8  		11%  

		LG Electronics  		LWK0810PGL  		No  		Yes  		None  		8200  		10.9  		9.8  		11%  

		LG Electronics  		LWK0810WGL  		No  		Yes  		None  		8200  		10.9  		9.8  		11%  

		LG Electronics  		LWK0810WGR  		No  		Yes  		None  		8200  		10.9  		9.8  		11%  

		Sharp  		AF-S80EX  		No  		Yes  		None  		8200  		10.8  		9.8  		10%  

		Whirlpool  		ACQ088PS  		No  		Yes  		None  		8200  		10.8  		9.8  		10%  		19

		Friedrich  		SS08L10*  		No  		Yes  		None  		8400  		11.4  		9.8  		16%  

		General Electric  		AJHS08ASCM1  		Yes  		No  		None  		8400  		9.5  		8.5  		12%  

		Simplicity  		SAC8404DE  		No  		Yes  				8400  		10.8  		9.8  		10%  

		General Electric  		AJHS08DCCM1  		Yes  		No  		None  		8550  		9.5  		8.5  		12%  

		General Electric  		AJCS09DCA  		No  		No  		None  		8900  		9.5  		8.5  		12%  

		General Electric  		AJCS09DCB  		No  		No  		None  		8900  		9.5  		8.5  		12%  

		General Electric  		AJCS09DCBM1  		No  		No  		None  		8900  		9.5  		8.5  		12%  

		General Electric  		AJCS09DCBM2  		No  		No  		None  		8900  		9.5  		8.5  		12%  

		General Electric  		AJCS09DCCM2  		No  		No  		None  		8900  		9.5  		8.5  		12%  

		General Electric  		AJES09DCA  		Yes  		No  		None  		8900  		9.5  		8.5  		12%  

		Amana  		PBH092A12MA  		Yes  		No  		None  		9000  		9.4  		8.5  		11%  

		Amana  		PBH093A35MA  		Yes  		No  		None  		9000  		9.5  		8.5  		12%  

		Danby  		DAC9006DE  		No  		Yes  		None  		9000  		10.8  		9.8  		10%  

		Friedrich  		SS09J10C  		No  		Yes  		None  		9000  		10.8  		9.8  		10%  

		Friedrich  		YS09J10  		Yes  		Yes  		None  		9000  		11.5  		9  		28%  

		Friedrich  		YS09J10A  		Yes  		Yes  		None  		9000  		11.5  		9  		28%  

		Frigidaire  		FAH096M2T  		No  		No  		None  		9000  		9.4  		8.5  		11%  

		Amana  		9M32PAE  		Yes  		Yes  		None  		9100  		10  		9  		11%  

		Amana  		9M32PBE  		Yes  		Yes  		None  		9100  		10  		9  		11%  

		Friedrich  		SS09L10*  		No  		Yes  		None  		9100  		11.5  		9.8  		17%  

		Friedrich  		YS09L10  		Yes  		Yes  		None  		9200  		12  		9  		33%  

		Amana  		AH093A35MA  		Yes  		Yes  		None  		9300  		10  		9  		11%  

		Amana  		PBC092A00MA  		No  		No  		None  		9300  		9.5  		8.5  		12%  

		Amana  		PBC093A00MA  		No  		No  		None  		9300  		9.5  		8.5  		12%  

		Friedrich  		WE09A33E  		Yes  		No  		None  		9400  		9.5  		8.5  		12%  

		Friedrich  		WS09A30E  		No  		No  		None  		9400  		9.5  		8.5  		12%  

		Amana  		9M32PAEH  		Yes  		Yes  		None  		9500  		10  		9  		11%  

		Amana  		9M32PBEH  		Yes  		Yes  		None  		9500  		10  		9  		11%  

		Crosley  		CAR10XSR  		No  		Yes  				9800  		10.8  		9.8  		10%  

		General Electric  		AJHS10DCBM1  		Yes  		No  		None  		9800  		9.5  		8.5  		12%  

		LG Electronics  		M1003L  		No  		Yes  		None  		9800  		11  		9.8  		12%  

		Panasonic  		CW-XC100HU  		No  		Yes  		None  		9800  		10.8  		9.8  		10%  

		Panasonic  		CW-XC103HU  		No  		Yes  		None  		9800  		10.8  		9.8  		10%  

		Panasonic  		CW-XC104HU  		No  		Yes  		None  		9800  		10.8  		9.8  		10%  

		Panasonic  		CW-XC105HU  		No  		Yes  		None  		9800  		10.8  		9.8  		10%  

		Whirlpool  		ACQ108MR  		No  		Yes  				9800  		10.8  		9.8  		10%  

		General Electric  		AJCH10ACB  		No  		No  		None  		9900  		9.5  		8.5  		12%  

		General Electric  		AJCH10ACBM1  		No  		No  		None  		9900  		9.5  		8.5  		12%  

		General Electric  		AJCH10ACBW1  		No  		No  		None  		9900  		9.5  		8.5  		12%  

		General Electric  		AJCH10DCB  		No  		No  		None  		9900  		9.5  		8.5  		12%  

		General Electric  		AJCH10DCBM1  		No  		No  		None  		9900  		9.5  		8.5  		12%  

		General Electric  		AJCH10DCBW1  		No  		No  		None  		9900  		9.5  		8.5  		12%  

		General Electric  		AJCQ10ACB  		No  		No  		None  		9900  		9.5  		8.5  		12%  

		General Electric  		AJCQ10ACBM1  		No  		No  		None  		9900  		9.5  		8.5  		12%  

		General Electric  		AJCQ10ACCM1  		No  		No  		None  		9900  		9.5  		8.5  		12%  

		General Electric  		AJCQ10DCB  		No  		No  		None  		9900  		9.5  		8.5  		12%  

		General Electric  		AJCQ10DCBM1  		No  		No  		None  		9900  		9.5  		8.5  		12%  

		General Electric  		AJCQ10DCCM1  		No  		No  		None  		9900  		9.5  		8.5  		12%  

		General Electric  		AJCS10ACB  		No  		No  		None  		9900  		9.5  		8.5  		12%  

		General Electric  		AJCS10ACBM1  		No  		No  		None  		9900  		9.5  		8.5  		12%  

		General Electric  		AJCS10ACBW1  		No  		No  		None  		9900  		9.5  		8.5  		12%  

		General Electric  		AJCS10DCB  		No  		No  		None  		9900  		9.5  		8.5  		12%  

		General Electric  		AJCS10DCBM1  		No  		No  		None  		9900  		9.5  		8.5  		12%  

		General Electric  		AJCS10DCBW1  		No  		No  		None  		9900  		9.5  		8.5  		12%  
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