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APPENDIX | A

MARKET PROFILES

Market profiles describe electricity use by sector, segment, end use and technology in the base
year of the study (2010). The market profiles are given for average buildings and new vintages.

As explained in Chapter 2, a market profile includes the following elements:

Market size is a representation of the number of customers in the segment. For the
residential sector, it is number of households. In the commercial sector, it is floor space
measured in square feet. For the industrial sector, it is number of employees.

Saturations define the fraction of buildings with the specific technologies. (e.g., homes
with electric space heating, commercial floor space with natural gas furnaces, etc).

UEC (unit energy consumption) or EUI (energy-use index) describes the amount
of energy consumed in the base year by a specific technology in buildings that have the
technology. We use UECs expressed in kWh/household for the residential sector, and
EUIs expressed in kWh/square foot or kWh/employee for the commercial and industrial
sectors respectively. For natural gas technologies, kWh'’s are replaced by therms.

Intensity for the residential sector represents the average energy use for the
technology across all households in the base year. It is computed as the product of the
saturation and the UEC and is defined as kWh/household for electricity and
therms/household for natural gas. For the commercial and industrial sectors, intensity,
computed as the product of the saturation and the EUI, represents the average use for
the technology across all floor space or all employees in the base year.

Usage is the annual energy use by a technology/end use in the segment. It is the
product of the market size and intensity and is quantified in GWh for electricity and
MMTherms for natural gas.

This appendix presents the following market profiles:

Residential market profiles by segment (Table A-1 through Table A-12)
Commercial market profiles by building type (Table A-13 through Table A-34)
Industrial market profiles (Table A-35 through Table A-42)
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Table A-1 Single Family Electric Market Profile, 2010

Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit Compared to
End Use Technology Saturation (kWh) (kWh/HI}II) (ngh) Saturation (kWh) (kWh/HIZ) Avr:erage
Cooling Central AC 77.3% 2,595.6 2,006.2 3,376.4 87.3% 1,947.1 1,699.7 -25.0%
Cooling Room AC 20.5% 1,266.0 259.2 436.2 10.5% 1,095.2 114.7 -13.5%
Cooling Air-Source Heat Pump 0.8% 2,543.7 20.7 34.9 0.8% 1,654.1 135 -35.0%
Cooling Geothermal Heat Pump 0.0% 1,696.6 - - 0.0% 1,400.7 - -17.4%
Heating Electric Room Heat 3.4% 8,863.4 301.4 507.2 3.8% 6,864.5 260.7 -22.6%
Heating Electric Furnace 0.5% 9,306.5 46.5 783 0.6% 7,207.7 40.3 -22.6%
Heating Air-Source Heat Pump 0.8% 7,413.1 60.3 101.6 0.9% 4,678.6 42.5 -36.9%
Heating Geothermal Heat Pump 0.0% 4,944.5 - - 0.0% 3,257.2 - -34.1%
Water Heating Water Heater <=55 gal 11.6% 2,816.5 326.3 549.2 12.1% 2,420.4 294.1 -14.1%
Water Heating Water Heater > 55 gal 1.3% 3,180.2 40.9 68.9 1.3% 2,733.0 36.9 -14.1%
Interior Lighting Screw-in 100.0% 1,191.1 1,191.1 2,004.6 100.0% 1,418.1 1,418.1 19.1%
Interior Lighting Linear Fluorescent 100.0% 153.4 153.4 258.2 100.0% 174.1 174.1 13.4%
Interior Lighting Specialty 100.0% 620.5 620.5 1,044.2 100.0% 793.2 793.2 27.8%
Exterior Lighting Screw-in 100.0% 273.3 273.3 460.0 100.0% 302.9 302.9 10.8%
Appliances Clothes Washer 96.3% 111.5 107.4 180.8 99.2% 69.5 69.0 -37.6%
Appliances Clothes Dryer 41.4% 837.6 346.6 583.4 42.6% 579.7 247.1 -30.8%
Appliances Dishwasher 85.6% 424.1 362.9 610.8 88.1% 293.8 258.9 -30.7%
Appliances Refrigerator 100.0% 798.0 798.0 1,343.0 100.0% 540.9 540.9 -32.2%
Appliances Freezer 30.2% 625.3 188.6 317.4 31.1% 434.5 135.0 -30.5%
Appliances Second Refrigerator 46.8% 929.5 434.9 732.0 48.2% 579.6 279.4 -37.6%
Appliances Stove 26.3% 478.9 126.1 2123 27.1% 478.9 129.8 0.0%
Appliances Microwave 96.9% 136.5 132.2 2225 99.8% 136.5 136.2 0.0%
Electronics Personal Computers 90.6% 288.5 261.4 439.9 91.5% 296.3 271.1 2.7%
Electronics Monitor 90.6% 57.4 52.0 87.5 91.5% 55.8 51.1 -2.7%
Electronics Laptops 93.4% 118.7 110.8 186.4 94.3% 122.1 115.1 2.9%
Electronics TVs 336.6% 164.5 553.6 931.6 340.0% 170.7 580.4 3.8%
Electronics Printer/Fax/Copier 150.9% 42.2 63.7 107.2 152.4% 41.1 62.7 -2.5%
Electronics Set-top Boxes/DVR 280.9% 112.4 315.7 531.4 283.7% 112.7 319.7 0.3%
Electronics Devices and Gadgets 100.0% 105.0 105.0 176.7 101.0% 105.0 106.1 0.0%
Miscellaneous Pool Pump 19.5% 1,500.0 292.5 492.3 19.5% 1,500.0 292.5 0.0%
Miscellaneous Pool Heater 1.2% 4,981.0 61.0 102.7 1.2% 4,582.5 56.1 -8.0%
Miscellaneous Hot Tub / Spa 8.6% 950.0 81.3 136.8 8.6% 950.0 81.3 0.0%
Miscellaneous Well Pump 17.3% 561.0 97.1 163.4 17.3% 560.5 97.0 -0.1%
Miscellaneous Furnace Fan 59.8% 446.4 266.8 449.1 59.8% 445.6 266.4 -0.2%
Miscellaneous Miscellaneous 100.0% 605.3 605.3 1,018.6 100.0% 605.3 605.3 0.0%
Total 10,663 17,946 9,892 -7.2%
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Market Profiles

Table A-2 Single Family Natural Gas Market Profile, 2010
Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit: Compared to

End Use Technology Saturation (therm) (therm/ Hr-l) (mmThgerm) Saturation (therm) (therm/ HyH) Avperage
Heating Furnace 59.3% 546.6 324.0 545.3 66.2% 417.0 276.1 -23.7%
Heating Boiler 23.3% 823.8 192.1 3233 26.0% 617.7 160.9 -25.0%
Heating Other Heating 0.0% 430.0 - - 0.0% 430.0 - 0.0%
Water Heating Water Heater <=55 gal 73.8% 182.2 134.5 226.3 77.4% 157.9 122.2 -13.3%
Water Heating Water Heater > 55 gal 7.3% 205.8 15.0 25.3 7.7% 178.3 13.6 -13.3%
Appliances Clothes Dryer 55.8% 35.4 19.8 333 57.0% 18.3 10.4 -48.4%
Appliances Stove 70.8% 59.7 42.3 71.2 72.9% 56.4 41.1 -5.6%
Miscellaneous Pool Heater 8.8% 154.0 135 22.7 8.8% 154.0 135 0.0%
Miscellaneous Hot Tub / Spa 15.6% 36.4 5.7 9.6 15.6% 36.4 5.7 0.0%
Miscellaneous Miscellaneous 100.0% 17.2 17.2 29.0 100.0% 17.2 17.2 0.0%
Total 764 1,286 661 -13.5%
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Market Profiles

Table A-3 Single Family Limited Income Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit Compared to

End Use Technology Saturation (kWh) (kWh/HI}II) (ngh) Saturation (kWh) (kWh/HIZ) Avr:erage
Cooling Central AC 55.3% 2,054.9 1,136.1 657.9 65.3% 1,541.5 1,006.4 -25.0%
Cooling Room AC 31.4% 1,002.3 314.8 182.3 21.4% 867.0 185.6 -13.5%
Cooling Air-Source Heat Pump 0.8% 2,013.8 16.4 9.5 0.8% 1,309.5 10.7 -35.0%
Cooling Geothermal Heat Pump 0.0% 1,343.2 - - 0.0% 1,108.9 - -17.4%
Heating Electric Room Heat 3.6% 7,251.9 264.4 153.1 4.4% 5,616.4 245.9 -22.6%
Heating Electric Furnace 0.5% 7,614.4 38.1 22.0 0.6% 5,897.2 354 -22.6%
Heating Air-Source Heat Pump 0.8% 6,065.2 49.4 28.6 1.0% 3,827.9 37.4 -36.9%
Heating Geothermal Heat Pump 0.0% 4,045.5 - - 0.0% 2,665.0 - -34.1%
Water Heating Water Heater <=55 gal 3.3% 2,534.8 83.2 48.2 3.5% 2,178.3 76.2 -14.1%
Water Heating Water Heater > 55 gal 0.4% 2,862.2 10.4 6.0 0.4% 2,459.7 9.6 -14.1%
Interior Lighting Screw-in 100.0% 1,077.7 1,077.7 624.1 100.0% 1,261.4 1,261.4 17.1%
Interior Lighting Linear Fluorescent 100.0% 138.8 138.8 80.4 100.0% 148.9 148.9 7.2%
Interior Lighting Specialty 100.0% 561.4 561.4 325.1 100.0% 705.6 705.6 25.7%
Exterior Lighting Screw-in 100.0% 260.3 260.3 150.7 100.0% 276.2 276.2 6.1%
Appliances Clothes Washer 92.7% 106.2 98.4 57.0 95.5% 66.2 63.2 -37.6%
Appliances Clothes Dryer 24.5% 797.7 195.3 113.1 25.2% 552.1 139.3 -30.8%
Appliances Dishwasher 72.0% 403.9 290.8 168.4 74.2% 279.8 207.5 -30.7%
Appliances Refrigerator 100.0% 760.0 760.0 440.1 100.0% 515.1 515.1 -32.2%
Appliances Freezer 21.7% 595.5 129.3 74.9 22.4% 413.8 92.6 -30.5%
Appliances Second Refrigerator 32.3% 885.3 285.8 165.5 33.3% 552.0 183.6 -37.6%
Appliances Stove 17.9% 456.1 81.9 474 18.2% 456.1 82.8 0.0%
Appliances Microwave 96.9% 130.0 125.9 72.9 99.8% 130.0 129.7 0.0%
Electronics Personal Computers 78.9% 275.4 217.4 125.9 79.7% 282.8 225.4 2.7%
Electronics Monitor 78.9% 54.8 433 25.0 79.7% 53.3 425 -2.7%
Electronics Laptops 47.2% 113.0 53.4 30.9 47.7% 116.2 55.4 2.9%
Electronics TVs 240.0% 156.6 376.0 217.7 242.4% 162.6 394.2 3.8%
Electronics Printer/Fax/Copier 96.7% 40.2 38.9 22.5 97.7% 39.2 38.3 -2.5%
Electronics Set-top Boxes/DVR 200.3% 107.1 214.4 124.2 202.3% 107.3 217.1 0.3%
Electronics Devices and Gadgets 100.0% 100.0 100.0 57.9 101.0% 100.0 101.0 0.0%
Miscellaneous Pool Pump 11.3% 1,500.0 169.8 98.3 11.3% 1,500.0 169.8 0.0%
Miscellaneous Pool Heater 0.0% 4,981.0 - - 0.0% 4,582.5 - -8.0%
Miscellaneous Hot Tub / Spa 0.0% 950.0 - - 0.0% 950.0 - 0.0%
Miscellaneous Well Pump 11.9% 561.0 66.9 38.7 11.9% 560.5 66.8 -0.1%
Miscellaneous Furnace Fan 60.8% 392.9 238.9 138.4 60.8% 392.2 238.5 -0.2%
Miscellaneous Miscellaneous 100.0% 402.8 402.8 233.2 100.0% 402.8 402.8 0.0%
Total 7,840 4,540 7,365 -6.1%
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Market Profiles

Table A-4 Single Family Limited Income Natural Gas Market Profile, 2010
Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit: Compared to

End Use Technology Saturation (therm) (therm/ Hr-l) (mmThgerm) Saturation (therm) (therm/ HyH) Avperage
Heating Furnace 60.3% 451.3 272.2 157.6 72.4% 344.2 249.4 -23.7%
Heating Boiler 16.0% 632.2 100.8 58.4 19.2% 474.0 90.8 -25.0%
Heating Other Heating 0.0% 355.0 - - 0.0% 355.0 - 0.0%
Water Heating Water Heater <=55 gal 82.0% 150.1 123.1 71.3 87.5% 130.1 113.8 -13.3%
Water Heating Water Heater > 55 gal 8.1% 169.4 13.7 8.0 8.7% 146.9 12.7 -13.3%
Appliances Clothes Dryer 58.1% 35.4 20.6 11.9 59.3% 18.3 10.8 -48.4%
Appliances Stove 80.9% 59.7 48.3 28.0 81.8% 56.4 46.1 -5.6%
Miscellaneous Pool Heater 3.7% 154.0 5.6 3.3 3.7% 154.0 5.6 0.0%
Miscellaneous Hot Tub / Spa 0.0% 36.4 - - 0.0% 36.4 - 0.0%
Miscellaneous Miscellaneous 100.0% 14.0 14.0 8.1 100.0% 14.0 14.0 0.0%
Total 598 346 543 -9.2%
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Market Profiles

Table A-5 Multi Family Renter Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit: Compared to

End Use Technology Saturation (kWh) (kWh /HI}I/) ( ngh) Saturation (kWh) (kWh/H ::) Av':rage
Cooling Central AC 36.0% 1,992.0 717.0 358.5 46.0% 1,459.7 671.3 -26.7%
Cooling Room AC 57.3% 1,285.8 736.9 368.5 47.3% 1,106.8 523.6 -13.9%
Cooling Air-Source Heat Pump 0.0% 1,952.2 - - 0.0% 1,282.8 - -34.3%
Cooling Geothermal Heat Pump 0.0% 1,302.1 - - 0.0% 1,074.9 - -17.4%
Heating Electric Room Heat 1.0% 6,983.6 69.8 34.9 1.0% 5,194.0 53.7 -25.6%
Heating Electric Furnace 7.2% 7,332.8 526.9 263.5 7.4% 5,453.7 405.2 -25.6%
Heating Air-Source Heat Pump 0.0% 5,840.9 - - 0.0% 3,821.6 - -34.6%
Heating Geothermal Heat Pump 0.0% 3,895.9 - - 0.0% 2,566.4 - -34.1%
Water Heating Water Heater <=55 gal 13.9% 2,515.2 349.7 174.9 13.9% 2,153.8 299.4 -14.4%
Water Heating Water Heater > 55 gal 0.0% 2,791.7 - - 0.0% 2,390.5 - -14.4%
Interior Lighting Screw-in 100.0% 1,058.6 1,058.6 529.4 100.0% 1,255.8 1,255.8 18.6%
Interior Lighting Linear Fluorescent 100.0% 121.8 121.8 60.9 100.0% 139.8 139.8 14.8%
Interior Lighting Specialty 100.0% 551.4 551.4 275.8 100.0% 702.4 702.4 27.4%
Exterior Lighting Screw-in 100.0% 237.8 237.8 118.9 100.0% 283.5 283.5 19.2%
Appliances Clothes Washer 51.3% 106.2 54.5 27.2 52.8% 66.2 35.0 -37.6%
Appliances Clothes Dryer 29.1% 797.7 231.9 116.0 29.9% 552.7 165.5 -30.7%
Appliances Dishwasher 52.0% 403.9 209.8 104.9 53.5% 279.8 149.7 -30.7%
Appliances Refrigerator 100.0% 760.0 760.0 380.1 100.0% 515.1 515.1 -32.2%
Appliances Freezer 8.2% 595.5 48.9 244 8.5% 413.8 35.0 -30.5%
Appliances Second Refrigerator 7.5% 885.3 66.1 33.0 7.7% 552.0 424 -37.6%
Appliances Stove 17.5% 456.1 80.0 40.0 17.5% 456.1 80.0 0.0%
Appliances Microwave 91.9% 130.0 119.4 59.7 94.7% 130.0 123.0 0.0%
Electronics Personal Computers 71.3% 275.4 196.5 98.3 72.1% 282.8 203.8 2.7%
Electronics Monitor 71.3% 54.8 39.1 19.6 72.1% 53.3 38.4 -2.7%
Electronics Laptops 74.1% 113.0 83.7 419 74.8% 116.2 87.0 2.9%
Electronics TVs 253.8% 156.6 397.5 198.8 256.3% 162.6 416.8 3.8%
Electronics Printer/Fax/Copier 81.4% 40.2 32.7 16.4 82.2% 39.2 32.2 -2.5%
Electronics Set-top Boxes/DVR 211.8% 107.1 226.7 113.4 213.9% 107.3 229.6 0.3%
Electronics Devices and Gadgets 100.0% 100.0 100.0 50.0 101.0% 100.0 101.0 0.0%
Miscellaneous Pool Pump 0.0% 1,500.0 - - 0.0% 1,500.0 - 0.0%
Miscellaneous Pool Heater 0.0% 4,981.0 - - 0.0% 4,582.5 - -8.0%
Miscellaneous Hot Tub / Spa 0.0% 950.0 - - 0.0% 950.0 - 0.0%
Miscellaneous Well Pump 0.0% 556.0 - - 0.0% 555.5 - -0.1%
Miscellaneous Furnace Fan 41.8% 383.2 160.3 80.1 41.8% 382.5 160.0 -0.2%
Miscellaneous Miscellaneous 100.0% 392.7 392.7 196.4 100.0% 392.7 392.7 0.0%
Total 7,570 3,785 7,142 -5.7%
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Market Profiles

Table A-6 Multi Family Renter Natural Gas Market Profile, 2010
Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit: Compared to

End Use Technology Saturation (therm) (therm/ Hr-l) (mmThgerm) Saturation (therm) (therm/ HyH) Avperage
Heating Furnace 34.6% 409.5 141.9 70.9 35.8% 298.9 107.0 -27.0%
Heating Boiler 46.7% 613.4 286.3 143.2 48.3% 430.6 207.8 -29.8%
Heating Other Heating 7.2% 410.8 29.6 14.8 7.5% 410.8 30.6 0.0%
Water Heating Water Heater <=55 gal 86.1% 121.5 104.6 52.3 86.1% 106.1 914 -12.7%
Water Heating Water Heater > 55 gal 0.0% 178.2 - - 0.0% 155.7 - -12.7%
Appliances Clothes Dryer 18.8% 22.9 4.3 2.1 19.1% 11.8 2.3 -48.3%
Appliances Stove 82.5% 38.4 31.7 15.8 82.5% 36.3 29.9 -5.6%
Miscellaneous Pool Heater 0.0% 53.9 - - 0.0% 53.9 - 0.0%
Miscellaneous Hot Tub / Spa 0.0% 36.4 - - 0.0% 36.4 - 0.0%
Miscellaneous Miscellaneous 100.0% 15.1 15.1 7.6 100.0% 15.1 15.1 0.0%
Total 614 307 484 -21.1%
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Market Profiles

Table A-7 Multi Family Renter Limited Income Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit: Compared to

End Use Technology Saturation (kWh) (kWh /HI}I/) ( ngh) Saturation (kWh) (kWh/H ::) Av':rage
Cooling Central AC 13.4% 1,707.4 229.6 98.7 23.4% 1,251.2 293.3 -26.7%
Cooling Room AC 71.8% 1,102.1 790.8 340.1 61.8% 948.7 585.9 -13.9%
Cooling Air-Source Heat Pump 0.0% 1,673.3 - - 0.0% 1,099.5 - -34.3%
Cooling Geothermal Heat Pump 0.0% 1,116.1 - - 0.0% 921.4 - -17.4%
Heating Electric Room Heat 1.0% 6,162.0 61.6 26.5 1.2% 4,583.0 543 -25.6%
Heating Electric Furnace 0.5% 6,470.1 324 13.9 0.6% 4,812.1 28.5 -25.6%
Heating Air-Source Heat Pump 0.0% 5,153.7 - - 0.0% 3,372.0 - -34.6%
Heating Geothermal Heat Pump 0.0% 3,437.5 - - 0.0% 2,264.5 - -34.1%
Water Heating Water Heater <=55 gal 33.5% 2,039.4 684.0 294.1 33.5% 1,746.3 585.7 -14.4%
Water Heating Water Heater > 55 gal 0.0% 2,791.7 - - 0.0% 2,390.5 - -14.4%
Interior Lighting Screw-in 100.0% 748.3 748.3 321.8 100.0% 887.7 887.7 18.6%
Interior Lighting Linear Fluorescent 100.0% 86.1 86.1 37.0 100.0% 98.9 98.9 14.8%
Interior Lighting Specialty 100.0% 389.8 389.8 167.6 100.0% 496.5 496.5 27.4%
Exterior Lighting Screw-in 100.0% 232.1 232.1 99.8 100.0% 276.7 276.7 19.2%
Appliances Clothes Washer 38.6% 106.2 41.0 17.6 39.8% 66.2 26.4 -37.6%
Appliances Clothes Dryer 20.3% 797.7 162.0 69.7 20.9% 552.7 115.6 -30.7%
Appliances Dishwasher 29.3% 403.9 118.3 50.9 30.2% 279.8 84.4 -30.7%
Appliances Refrigerator 100.0% 760.0 760.0 326.8 100.0% 515.1 515.1 -32.2%
Appliances Freezer 5.6% 595.5 33.4 14.4 5.8% 413.8 23.9 -30.5%
Appliances Second Refrigerator 5.1% 885.3 45.2 19.4 5.3% 552.0 29.0 -37.6%
Appliances Stove 28.5% 456.1 129.9 55.9 28.9% 456.1 132.0 0.0%
Appliances Microwave 88.9% 130.0 115.5 49.7 91.6% 130.0 119.0 0.0%
Electronics Personal Computers 20.6% 262.3 54.1 23.3 20.8% 269.3 56.2 2.7%
Electronics Monitor 20.6% 52.2 10.8 4.6 20.8% 50.8 10.6 -2.7%
Electronics Laptops 21.9% 107.4 235 10.1 22.1% 110.4 24.4 2.9%
Electronics TVs 212.0% 148.8 315.5 135.7 214.1% 154.5 330.7 3.8%
Electronics Printer/Fax/Copier 29.6% 38.2 11.3 49 29.9% 37.2 11.1 -2.5%
Electronics Set-top Boxes/DVR 176.9% 101.7 179.9 77.4 178.7% 102.0 182.2 0.3%
Electronics Devices and Gadgets 100.0% 95.0 95.0 40.8 101.0% 95.0 96.0 0.0%
Miscellaneous Pool Pump 0.0% 1,500.0 - - 0.0% 1,500.0 - 0.0%
Miscellaneous Pool Heater 0.0% 4,981.0 - - 0.0% 4,582.5 - -8.0%
Miscellaneous Hot Tub / Spa 0.0% 950.0 - - 0.0% 950.0 - 0.0%
Miscellaneous Well Pump 0.0% 556.0 - - 0.0% 555.5 - -0.1%
Miscellaneous Furnace Fan 35.1% 239.5 84.2 36.2 35.1% 239.1 84.0 -0.2%
Miscellaneous Miscellaneous 100.0% 296.3 296.3 127.4 100.0% 296.3 296.3 0.0%
Total 5,731 2,464 5,445 -5.0%
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Market Profiles

Table A-8 Multi Family Renter Limited Income Natural Gas Market Profile, 2010
Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit: Compared to

End Use Technology Saturation (therm) (therm/ Hr-l) (mmThgerm) Saturation (therm) (therm/ HyH) Avperage
Heating Furnace 34.6% 353.9 122.6 52.7 41.0% 258.3 106.0 -27.0%
Heating Boiler 48.3% 499.2 241.1 103.7 57.2% 350.5 200.5 -29.8%
Heating Other Heating 0.0% 355.0 - - 0.0% 355.0 - 0.0%
Water Heating Water Heater <=55 gal 66.5% 108.0 71.8 30.9 66.5% 94.3 62.7 -12.7%
Water Heating Water Heater > 55 gal 0.0% 158.4 - - 0.0% 138.4 - -12.7%
Appliances Clothes Dryer 11.4% 22.9 2.6 1.1 11.6% 11.8 14 -48.3%
Appliances Stove 69.9% 38.4 26.8 115 71.1% 36.3 25.8 -5.6%
Miscellaneous Pool Heater 0.0% 53.9 - - 0.0% 53.9 - 0.0%
Miscellaneous Hot Tub / Spa 0.0% 36.4 - - 0.0% 36.4 - 0.0%
Miscellaneous Miscellaneous 100.0% 13.5 13.5 5.8 100.0% 13.5 13.5 0.0%
Total 478 206 410 -14.3%
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Market Profiles

Table A-9 Multi Family Owner Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit: Compared to

End Use Technology Saturation (kWh) (kWh /HI}I/) ( ngh) Saturation (kWh) (kWh/H ::) Av':rage
Cooling Central AC 65.4% 1,739.1 1,137.1 252.7 75.4% 1,274.3 960.7 -26.7%
Cooling Room AC 28.4% 1,122.5 319.1 70.9 18.4% 966.3 178.1 -13.9%
Cooling Air-Source Heat Pump 0.0% 1,704.3 - - 0.0% 1,119.9 - -34.3%
Cooling Geothermal Heat Pump 0.0% 1,136.8 - - 0.0% 938.4 - -17.4%
Heating Electric Room Heat 1.0% 6,572.8 65.7 14.6 1.0% 4,888.5 48.9 -25.6%
Heating Electric Furnace 4.5% 6,901.4 307.5 68.3 4.5% 5,132.9 228.7 -25.6%
Heating Air-Source Heat Pump 0.0% 5,497.3 - - 0.0% 3,596.8 - -34.6%
Heating Geothermal Heat Pump 0.0% 3,666.7 - - 0.0% 2,415.5 - -34.1%
Water Heating Water Heater <=55 gal 13.9% 1,835.4 255.2 56.7 13.9% 1,571.7 218.5 -14.4%
Water Heating Water Heater > 55 gal 0.0% 2,692.0 - - 0.0% 2,305.2 - -14.4%
Interior Lighting Screw-in 100.0% 565.8 565.8 125.7 100.0% 745.8 745.8 31.8%
Interior Lighting Linear Fluorescent 100.0% 65.1 65.1 14.5 100.0% 83.0 83.0 27.6%
Interior Lighting Specialty 100.0% 294.7 294.7 65.5 100.0% 417.1 417.1 41.5%
Exterior Lighting Screw-in 100.0% 175.5 175.5 39.0 100.0% 232.5 232.5 32.4%
Appliances Clothes Washer 51.3% 106.2 54.5 12.1 52.8% 66.2 35.0 -37.6%
Appliances Clothes Dryer 29.1% 797.7 231.9 51.5 29.9% 552.7 165.5 -30.7%
Appliances Dishwasher 52.0% 403.9 209.8 46.6 53.5% 279.8 149.7 -30.7%
Appliances Refrigerator 100.0% 760.0 760.0 168.9 100.0% 515.1 515.1 -32.2%
Appliances Freezer 8.2% 595.5 48.9 10.9 8.5% 413.8 35.0 -30.5%
Appliances Second Refrigerator 7.5% 885.3 66.1 14.7 7.7% 552.0 424 -37.6%
Appliances Stove 5.8% 456.1 26.2 5.8 5.8% 456.1 26.2 0.0%
Appliances Microwave 91.9% 130.0 119.4 26.5 94.7% 130.0 123.0 0.0%
Electronics Personal Computers 67.0% 275.4 184.6 41.0 67.7% 282.8 191.5 2.7%
Electronics Monitor 67.0% 54.8 36.7 8.2 67.7% 53.3 36.1 -2.7%
Electronics Laptops 50.6% 113.0 57.1 12.7 51.1% 116.2 59.4 2.9%
Electronics TVs 253.8% 156.6 397.5 88.3 256.3% 162.6 416.8 3.8%
Electronics Printer/Fax/Copier 67.6% 40.2 27.2 6.0 68.3% 39.2 26.7 -2.5%
Electronics Set-top Boxes/DVR 211.8% 107.1 226.7 50.4 213.9% 107.3 229.6 0.3%
Electronics Devices and Gadgets 100.0% 100.0 100.0 22.2 101.0% 100.0 101.0 0.0%
Miscellaneous Pool Pump 0.0% 1,500.0 - - 0.0% 1,500.0 - 0.0%
Miscellaneous Pool Heater 0.0% 4,981.0 - - 0.0% 4,582.5 - -8.0%
Miscellaneous Hot Tub / Spa 0.0% 950.0 - - 0.0% 950.0 - 0.0%
Miscellaneous Well Pump 0.0% 556.0 - - 0.0% 555.5 - -0.1%
Miscellaneous Furnace Fan 60.6% 239.5 145.2 323 60.6% 239.1 145.0 -0.2%
Miscellaneous Miscellaneous 100.0% 334.1 334.1 74.2 100.0% 334.1 334.1 0.0%
Total 6,212 1,380 5,745 -7.5%
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Market Profiles

Table A-10 Multi Family Owner Natural Gas Market Profile, 2010

Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit: Compared to
End Use Technology Saturation (therm) (therm/ Hr-l) (mmThgerm) Saturation (therm) (therm/ HyH) Avperage
Heating Furnace 56.2% 232.6 130.7 29.0 56.2% 169.7 95.4 -27.0%
Heating Boiler 38.4% 399.4 153.2 34.0 38.4% 280.4 107.6 -29.8%
Heating Other Heating 0.0% 233.3 - - 0.0% 233.3 - 0.0%
Water Heating Water Heater <=55 gal 86.1% 94.5 81.4 18.1 86.1% 82.5 71.1 -12.7%
Water Heating Water Heater > 55 gal 0.0% 138.6 - - 0.0% 121.1 - -12.7%
Appliances Clothes Dryer 18.8% 22.9 4.3 1.0 19.1% 11.8 2.3 -48.3%
Appliances Stove 94.2% 38.4 36.2 8.0 94.2% 36.3 34.2 -5.6%
Miscellaneous Pool Heater 0.0% 53.9 - - 0.0% 53.9 - 0.0%
Miscellaneous Hot Tub / Spa 0.0% 36.4 - - 0.0% 36.4 - 0.0%
Miscellaneous Miscellaneous 100.0% 9.6 9.6 2.1 100.0% 9.6 9.6 0.0%
Total 415 92 320 -22.9%
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Market Profiles

Table A-11 Multi Family Owner Limited Income Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit: Compared to

End Use Technology Saturation (kWh) (kWh /HI}I/) ( ngh) Saturation (kWh) (kWh/H ::) Av':rage
Cooling Central AC 44.8% 1,106.7 495.3 20.1 54.8% 810.9 4441 -26.7%
Cooling Room AC 28.4% 775.5 220.5 8.9 18.4% 667.6 123.0 -13.9%
Cooling Air-Source Heat Pump 0.0% 1,084.5 - - 0.0% 712.7 - -34.3%
Cooling Geothermal Heat Pump 0.0% 723.4 - - 0.0% 597.2 - -17.4%
Heating Electric Room Heat 1.0% 5,545.8 55.5 2.2 1.0% 4,124.7 41.2 -25.6%
Heating Electric Furnace 0.5% 5,823.1 29.1 1.2 0.5% 4,330.9 21.7 -25.6%
Heating Air-Source Heat Pump 0.0% 4,638.4 - - 0.0% 3,034.8 - -34.6%
Heating Geothermal Heat Pump 0.0% 3,093.8 - - 0.0% 2,038.1 - -34.1%
Water Heating Water Heater <=55 gal 33.5% 1,427.6 478.8 19.4 33.5% 1,222.4 410.0 -14.4%
Water Heating Water Heater > 55 gal 0.0% 2,093.8 - - 0.0% 1,792.9 - -14.4%
Interior Lighting Screw-in 100.0% 529.3 529.3 214 100.0% 662.8 662.8 25.2%
Interior Lighting Linear Fluorescent 100.0% 60.9 60.9 25 100.0% 73.8 73.8 21.2%
Interior Lighting Specialty 100.0% 275.7 275.7 11.2 100.0% 370.7 370.7 34.5%
Exterior Lighting Screw-in 100.0% 164.2 164.2 6.6 100.0% 206.6 206.6 25.8%
Appliances Clothes Washer 38.6% 100.9 39.0 1.6 39.8% 62.9 25.0 -37.6%
Appliances Clothes Dryer 20.3% 757.8 153.9 6.2 20.9% 525.1 109.9 -30.7%
Appliances Dishwasher 29.3% 383.7 112.4 4.5 30.2% 265.8 80.2 -30.7%
Appliances Refrigerator 100.0% 722.0 722.0 29.2 100.0% 489.4 489.4 -32.2%
Appliances Freezer 5.6% 565.7 31.8 13 5.8% 393.1 22.7 -30.5%
Appliances Second Refrigerator 5.1% 841.0 43.0 1.7 5.3% 524.4 27.6 -37.6%
Appliances Stove 28.5% 433.3 123.4 5.0 28.8% 433.3 125.0 0.0%
Appliances Microwave 88.9% 123.5 109.7 44 91.6% 1235 113.0 0.0%
Electronics Personal Computers 44.8% 262.3 117.4 4.8 45.2% 269.3 121.8 2.7%
Electronics Monitor 44.8% 52.2 23.4 0.9 45.2% 50.8 229 -2.7%
Electronics Laptops 21.9% 107.4 23.5 1.0 22.1% 110.4 24.4 2.9%
Electronics TVs 212.0% 148.8 315.5 12.8 214.1% 154.5 330.7 3.8%
Electronics Printer/Fax/Copier 29.6% 38.2 11.3 0.5 29.9% 37.2 11.1 -2.5%
Electronics Set-top Boxes/DVR 176.9% 101.7 179.9 7.3 178.7% 102.0 182.2 0.3%
Electronics Devices and Gadgets 100.0% 95.0 95.0 3.8 101.0% 95.0 96.0 0.0%
Miscellaneous Pool Pump 0.0% 1,500.0 - - 0.0% 1,500.0 - 0.0%
Miscellaneous Pool Heater 0.0% 4,981.0 - - 0.0% 4,582.5 - -8.0%
Miscellaneous Hot Tub / Spa 0.0% 950.0 - - 0.0% 950.0 - 0.0%
Miscellaneous Well Pump 0.0% 556.0 - - 0.0% 555.5 - -0.1%
Miscellaneous Furnace Fan 33.6% 215.5 72.5 2.9 33.6% 215.1 72.4 -0.2%
Miscellaneous Miscellaneous 100.0% 245.7 245.7 9.9 100.0% 245.7 245.7 0.0%
Total 4,729 191 4,454 -5.8%
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Market Profiles

Table A-12 Multi Family Owner Limited Income Natural Gas Market Profile, 2010

Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit: Compared to
End Use Technology Saturation (therm) (therm/ Hr-l) (mmThgerm) Saturation (therm) (therm/ HyH) Avperage
Heating Furnace 33.1% 227.5 75.4 3.1 33.1% 166.0 55.0 -27.0%
Heating Boiler 65.4% 392.3 256.4 104 65.4% 275.4 180.0 -29.8%
Heating Other Heating 0.0% 228.2 - - 0.0% 228.2 - 0.0%
Water Heating Water Heater <=55 gal 66.5% 94.5 62.8 2.5 66.5% 82.5 54.9 -12.7%
Water Heating Water Heater > 55 gal 0.0% 138.6 - - 0.0% 121.1 - -12.7%
Appliances Clothes Dryer 11.4% 22.9 2.6 0.1 11.6% 11.8 14 -48.3%
Appliances Stove 70.2% 38.4 27.0 1.1 71.2% 36.3 25.8 -5.6%
Miscellaneous Pool Heater 0.0% 53.9 - - 0.0% 53.9 - 0.0%
Miscellaneous Hot Tub / Spa 0.0% 36.4 - - 0.0% 36.4 - 0.0%
Miscellaneous Miscellaneous 100.0% 12.7 12.7 0.5 100.0% 12.7 12.7 0.0%
Total 437 18 330 -24.5%

EnerNOC Utility Solutions Consulting A-13



Market Profiles

Table A-13 Small Office Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to

End Use Technology Saturation (kWh/sq t) (kWh/sq ft) (GWh) Saturation (kWh/sq ft) (kWh/sq ft) Average
Cooling Air-Cooled Chiller 9.0% 4.04 0.36 139.7 10.2% 3.17 0.32 -21.5%
Cooling Water-Cooled Chiller 4.3% 4.10 0.18 67.7 4.9% 3.36 0.16 -18.1%
Cooling Roof top AC 33.4% 3.87 1.29 496.6 37.9% 3.04 1.15 -21.4%
Cooling Air-Source Heat Pump 2.8% 3.49 0.10 37.0 3.1% 2.64 0.08 -24.4%
Cooling Geothermal Heat Pump 0.7% 2.33 0.02 6.2 0.8% 1.96 0.02 -15.8%
Cooling Other Cooling 8.5% 2.96 0.25 97.0 9.7% 271 0.26 -8.7%
Heating Air-Source Heat Pump 2.8% 3.50 0.10 37.0 2.8% 2.92 0.08 -16.5%
Heating Geothermal Heat Pump 0.7% 2.33 0.02 6.2 0.7% 1.83 0.01 -21.5%
Heating Electric Room Heat 1.1% 4.28 0.05 17.9 1.1% 3.80 0.04 -11.3%
Heating Electric Furnace 9.8% 4.49 0.44 168.7 9.8% 3.99 0.39 -11.3%
Ventilation Ventilation 100.0% 0.81 0.81 312.3 100.0% 0.65 0.65 -19.7%
Water Heating Water Heater 43.9% 0.61 0.27 103.7 43.9% 0.57 0.25 -7.0%
Interior Lighting Screw-in 100.0% 1.26 1.26 483.7 100.0% 091 0.91 -27.4%
Interior Lighting High-Bay Fixtures 100.0% 0.23 0.23 88.5 100.0% 0.13 0.13 -45.6%
Interior Lighting Linear Fluorescent 100.0% 2.00 2.00 769.4 100.0% 1.86 1.86 -7.2%
Exterior Lighting Screw-in 100.0% 0.14 0.14 52.7 100.0% 0.08 0.08 -41.9%
Exterior Lighting HID 100.0% 0.71 0.71 274.1 100.0% 0.49 0.49 -31.8%
Exterior Lighting Linear Fluorescent 100.0% 0.06 0.06 22.0 140.0% 0.06 0.08 -3.3%
Refrigeration Walk-in Refrigerator 4.7% - - - 6.6% - - 0.0%
Refrigeration Reach-in Refrigerator 4.7% 0.17 0.01 3.1 6.6% 0.08 0.01 -51.0%
Refrigeration Glass Door Display 4.7% - - - 6.6% - - 0.0%
Refrigeration Open Display Case 4.7% - - - 6.6% - - 0.0%
Refrigeration Icemaker 4.7% 0.19 0.01 3.5 6.6% 0.17 0.01 -12.2%
Refrigeration Vending Machine 4.7% 0.17 0.01 3.1 6.6% 0.12 0.01 -30.9%
Food Preparation Oven 23.6% 0.24 0.06 214 33.0% 0.23 0.08 -1.1%
Food Preparation Fryer 23.6% - - - 33.0% - - 0.0%
Food Preparation Dishwasher 23.6% 0.54 0.13 48.9 33.0% 041 0.14 -24.0%
Food Preparation Hot Food Container 23.6% - - - 33.0% - - 0.0%
Office Equipment Desktop Computer 100.0% 0.96 0.96 367.1 140.0% 0.97 1.36 1.4%
Office Equipment Laptop 100.0% 0.15 0.15 56.7 140.0% 0.15 0.21 1.4%
Office Equipment Server 100.0% 0.68 0.68 260.4 140.0% 0.66 0.92 -2.6%
Office Equipment Monitor 100.0% 0.18 0.18 68.0 140.0% 0.17 0.24 -2.7%
Office Equipment Printer/Copier/Fax 100.0% 0.23 0.23 87.9 110.0% 0.22 0.24 -4.3%
Office Equipment POS Terminal 20.5% 0.09 0.02 7.2 24.6% 0.08 0.02 -14.1%
Miscellaneous Non-HVAC Motors 22.0% 0.20 0.04 16.5 30.8% 0.19 0.06 -5.0%
Miscellaneous Pool Pump 0.0% - - - 0.0% - - 0.0%
Miscellaneous Pool Heater 0.0% - - - 0.0% - - 0.0%
Miscellaneous Miscellaneous 100.0% 0.90 0.90 345.4 100.0% 0.90 0.90 0.0%
Total 11.63 4,470 11.15 -4.2%
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Market Profiles

Table A-14 Small Office Natural Gas Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to

End Use Technology Saturation (therm/sq ft) (therm/sq ft) (mmTherm) Saturation (therm) (therm/sq ft) Average
Heating Furnace 14.8% 0.28 0.04 16.2 14.8% 0.24 0.04 -15.9%
Heating Boiler 32.7% 1.04 0.34 130.7 32.7% 0.84 0.28 -19.0%
Heating Other Heating 15.0% 0.28 0.04 16.4 15.0% 0.23 0.03 -18.4%
Water Heating Water Heater 38.2% 0.21 0.08 31.1 38.2% 0.18 0.07 -13.1%
Food Preparation Oven 1.7% 0.10 0.00 0.6 1.7% 0.09 0.00 -1.6%
Food Preparation Fryer 1.7% - - - 1.7% - - 0.0%
Food Preparation Broiler 1.7% - - - 1.7% - - 0.0%
Food Preparation Griddle 1.7% - - - 1.7% - - 0.0%
Food Preparation Range 1.7% - - - 1.7% - - 0.0%
Food Preparation Steamer 1.7% - - - 1.7% - - 0.0%
Miscellaneous Pool Heater 0.0% 0.17 - - 0.0% 0.16 - -4.8%
Miscellaneous Miscellaneous 2.3% 0.17 0.00 1.5 2.3% 0.17 0.00 0.0%
Total 0.51 196 0.42 -17.6%
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Market Profiles

Table A-15 Large Office Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to

End Use Technology Saturation (kWh/sq t) (kWh/sq ft) (GWh) Saturation (kWh/sq ft) (kWh/sq ft) Average
Cooling Air-Cooled Chiller 10.3% 3.92 0.40 175.3 11.7% 2.78 0.32 -29.2%
Cooling Water-Cooled Chiller 3.2% 4.38 0.14 60.5 3.6% 3.19 0.12 -27.2%
Cooling Roof top AC 33.9% 3.34 1.13 491.7 38.5% 2.47 0.95 -26.2%
Cooling Air-Source Heat Pump 2.8% 3.02 0.08 36.6 3.2% 2.32 0.07 -23.3%
Cooling Geothermal Heat Pump 0.7% 2.02 0.01 6.1 0.8% 1.72 0.01 -14.6%
Cooling Other Cooling 8.7% 2.56 0.22 96.0 9.8% 2.34 0.23 -8.7%
Heating Air-Source Heat Pump 2.8% 2.82 0.08 34.1 2.8% 237 0.07 -16.0%
Heating Geothermal Heat Pump 0.7% 1.88 0.01 5.7 0.7% 1.48 0.01 -21.1%
Heating Electric Room Heat 1.5% 3.56 0.05 22.7 1.5% 3.07 0.05 -13.6%
Heating Electric Furnace 13.3% 3.74 0.50 214.7 13.3% 3.23 0.43 -13.6%
Ventilation Ventilation 100.0% 1.94 1.94 840.5 100.0% 1.52 1.52 -21.5%
Water Heating Water Heater 43.2% 0.67 0.29 126.0 43.2% 0.63 0.27 -6.9%
Interior Lighting Screw-in 100.0% 1.16 1.16 504.3 100.0% 0.84 0.84 -27.7%
Interior Lighting High-Bay Fixtures 100.0% 0.00 0.00 0.8 100.0% 0.00 0.00 -45.6%
Interior Lighting Linear Fluorescent 100.0% 2.61 2,61 1,129.2 100.0% 242 242 -7.2%
Exterior Lighting Screw-in 100.0% 0.10 0.10 42.4 100.0% 0.06 0.06 -42.2%
Exterior Lighting HID 100.0% 0.37 0.37 162.2 100.0% 0.26 0.26 -31.8%
Exterior Lighting Linear Fluorescent 100.0% 0.02 0.02 8.1 140.0% 0.02 0.03 -3.3%
Refrigeration Walk-in Refrigerator 35.9% - - - 50.2% - - 0.0%
Refrigeration Reach-in Refrigerator 35.9% 0.04 0.01 6.5 50.2% 0.02 0.01 -49.9%
Refrigeration Glass Door Display 35.9% 0.17 0.06 27.1 50.2% 0.16 0.08 -10.3%
Refrigeration Open Display Case 35.9% 0.08 0.03 12.2 50.2% 0.07 0.04 -9.0%
Refrigeration Icemaker 35.9% 0.05 0.02 7.4 50.2% 0.04 0.02 -12.2%
Refrigeration Vending Machine 35.9% 0.09 0.03 13.3 50.2% 0.06 0.03 -32.1%
Food Preparation Oven 41.2% 0.09 0.04 16.2 57.7% 0.09 0.05 -1.1%
Food Preparation Fryer 41.2% 0.13 0.06 24.1 57.7% 0.13 0.08 -0.6%
Food Preparation Dishwasher 41.2% 0.21 0.09 37.0 57.7% 0.16 0.09 -24.0%
Food Preparation Hot Food Container 41.2% 0.06 0.02 10.6 57.7% 0.04 0.02 -39.5%
Office Equipment Desktop Computer 100.0% 2.33 233 1,008.1 140.0% 2.36 3.30 1.4%
Office Equipment Laptop 100.0% 0.36 0.36 155.7 140.0% 0.36 0.51 1.4%
Office Equipment Server 100.0% 0.28 0.28 119.2 140.0% 0.27 0.38 -2.6%
Office Equipment Monitor 100.0% 0.43 0.43 186.8 140.0% 0.42 0.59 -2.7%
Office Equipment Printer/Copier/Fax 100.0% 0.19 0.19 80.4 100.0% 0.18 0.18 -4.3%
Office Equipment POS Terminal 12.7% 0.01 0.00 0.8 13.9% 0.01 0.00 -14.1%
Miscellaneous Non-HVAC Motors 89.6% 0.12 0.11 47.7 125.4% 0.12 0.15 -5.0%
Miscellaneous Pool Pump 0.0% - - - 0.0% - - 0.0%
Miscellaneous Pool Heater 0.0% - - - 0.0% - - 0.0%
Miscellaneous Miscellaneous 100.0% 0.79 0.79 344.2 100.0% 0.79 0.79 0.0%
Total 13.98 6,054 13.96 -0.1%
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Market Profiles

Table A-16 Large Office Natural Gas Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to
En Technol turation turation
d Use echnology Saturatio (therm/sq ft) (therm/sq ft) (mmTherm) Saturatio (therm) (therm/sq ft) Average

Heating Furnace 15.8% 0.16 0.03 11.3 15.8% 0.14 0.02 -15.4%
Heating Boiler 35.0% 0.60 0.21 91.0 35.0% 0.47 0.16 -21.6%
Heating Other Heating 16.0% 0.16 0.03 11.4 16.0% 0.13 0.02 -19.3%
Water Heating Water Heater 39.8% 0.17 0.07 29.2 39.8% 0.15 0.06 -13.8%
Food Preparation Oven 18.6% 0.01 0.00 1.0 18.6% 0.01 0.00 -1.6%
Food Preparation Fryer 18.6% 0.02 0.00 1.5 18.6% 0.02 0.00 -1.6%
Food Preparation Broiler 18.6% 0.02 0.00 1.5 18.6% 0.02 0.00 0.0%
Food Preparation Griddle 18.6% 0.02 0.00 1.5 18.6% 0.02 0.00 -0.6%
Food Preparation Range 18.6% 0.02 0.00 1.5 18.6% 0.02 0.00 0.0%
Food Preparation Steamer 18.6% 0.02 0.00 1.5 18.6% 0.02 0.00 -8.3%
Miscellaneous Pool Heater 0.0% 0.04 - - 0.0% 0.04 - -5.0%
Miscellaneous Miscellaneous 4.3% 0.04 0.00 0.8 4.3% 0.04 0.00 0.0%
Total 0.35 152 0.29 -18.3%

EnerNOC Utility Solutions Consulting



Market Profiles

Table A-17 Restaurant Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to

End Use Technology Saturation (kWh/sq t) (kWh/sq ft) (GWh) Saturation (kWh/sq ft) (kWh/sq ft) Average
Cooling Air-Cooled Chiller 4.5% 8.50 0.38 20.0 4.7% 6.74 0.32 -20.8%
Cooling Water-Cooled Chiller 4.0% 8.20 0.33 17.1 4.2% 6.84 0.29 -16.5%
Cooling Roof top AC 35.8% 8.38 3.00 156.1 39.4% 5.89 2.32 -29.7%
Cooling Air-Source Heat Pump 7.3% 7.58 0.55 28.7 8.0% 5.24 0.42 -30.9%
Cooling Geothermal Heat Pump 1.8% 5.06 0.09 4.8 2.0% 3.86 0.08 -23.7%
Cooling Other Cooling 14.8% 6.42 0.95 49.4 17.7% 5.87 1.04 -8.7%
Heating Air-Source Heat Pump 7.3% 6.12 0.45 23.2 7.3% 5.02 0.37 -17.9%
Heating Geothermal Heat Pump 1.8% 4,08 0.07 3.9 1.8% 3.39 0.06 -16.8%
Heating Electric Room Heat 0.1% 10.12 0.01 0.7 0.1% 8.97 0.01 -11.4%
Heating Electric Furnace 1.2% 10.63 0.13 6.8 1.2% 9.41 0.12 -11.4%
Ventilation Ventilation 100.0% 2.65 2.65 137.9 100.0% 1.40 1.40 -47.1%
Water Heating Water Heater 21.5% 9.45 2.03 105.6 21.5% 8.61 1.85 -8.9%
Interior Lighting Screw-in 100.0% 5.63 5.63 292.4 100.0% 2.17 2.17 -61.4%
Interior Lighting High-Bay Fixtures 100.0% 0.15 0.15 7.7 100.0% 0.08 0.08 -45.6%
Interior Lighting Linear Fluorescent 100.0% 1.25 1.25 65.2 100.0% 1.03 1.03 -17.8%
Exterior Lighting Screw-in 100.0% 0.20 0.20 10.5 100.0% 0.13 0.13 -36.5%
Exterior Lighting HID 100.0% 2.09 2.09 108.6 100.0% 1.42 1.42 -31.8%
Exterior Lighting Linear Fluorescent 100.0% 0.01 0.01 0.4 140.0% 0.01 0.01 10.5%
Refrigeration Walk-in Refrigerator 97.3% 4.29 4.17 216.9 136.2% 1.86 2.53 -56.6%
Refrigeration Reach-in Refrigerator 97.3% 0.66 0.64 334 136.2% 0.32 0.44 -51.3%
Refrigeration Glass Door Display 97.3% 2.77 2.69 140.0 136.2% 2.48 3.38 -10.3%
Refrigeration Open Display Case 97.3% 1.25 1.22 63.2 136.2% 1.14 1.55 -9.0%
Refrigeration Icemaker 97.3% 0.76 0.74 38.5 136.2% 0.67 0.91 -12.2%
Refrigeration Vending Machine 97.3% 0.68 0.66 34.3 136.2% 0.37 0.50 -45.5%
Food Preparation Oven 30.6% 4.68 1.43 74.4 42.9% 4.63 1.98 -1.1%
Food Preparation Fryer 30.6% 6.97 2.13 110.8 42.9% 6.93 297 -0.6%
Food Preparation Dishwasher 30.6% 5.36 1.64 85.2 42.9% 4.07 1.75 -24.0%
Food Preparation Hot Food Container 30.6% 1.53 0.47 24.4 33.7% 0.93 0.31 -39.5%
Office Equipment Desktop Computer 100.0% 0.22 0.22 113 110.0% 0.22 0.24 1.4%
Office Equipment Laptop 100.0% 0.03 0.03 1.4 110.0% 0.03 0.03 1.4%
Office Equipment Server 100.0% 0.31 0.31 16.0 110.0% 0.30 0.33 -2.6%
Office Equipment Monitor 100.0% 0.04 0.04 2.1 110.0% 0.04 0.04 -2.7%
Office Equipment Printer/Copier/Fax 100.0% 0.04 0.04 2.2 110.0% 0.04 0.04 -4.3%
Office Equipment POS Terminal 100.0% 0.08 0.08 4.3 120.0% 0.07 0.09 -14.1%
Miscellaneous Non-HVAC Motors 20.0% 0.92 0.18 9.5 28.0% 0.87 0.24 -5.0%
Miscellaneous Pool Pump 0.0% - - - 0.0% - - 0.0%
Miscellaneous Pool Heater 0.0% - - - 0.0% - - 0.0%
Miscellaneous Miscellaneous 100.0% 1.23 1.23 63.7 100.0% 1.23 1.23 0.0%
Total 37.92 1,971 31.70 -16.4%
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Market Profiles

Table A-18 Restaurant Natural Gas Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to
En Technol turation turation
d Use echnology Saturatio (therm/sq ft) (therm/sq ft) (mmTherm) Saturatio (therm) (therm/sq ft) Average

Heating Furnace 32.4% 0.27 0.09 4.5 32.4% 0.23 0.07 -15.7%
Heating Boiler 8.9% 2.27 0.20 10.5 8.9% 1.74 0.16 -23.1%
Heating Other Heating 33.0% 0.27 0.09 4.6 33.0% 0.22 0.07 -19.2%
Water Heating Water Heater 66.1% 0.77 0.51 26.3 66.1% 0.66 0.44 -13.7%
Food Preparation Oven 53.1% 0.23 0.12 6.4 53.1% 0.23 0.12 -1.6%
Food Preparation Fryer 53.1% 0.36 0.19 10.0 53.1% 0.36 0.19 -1.6%
Food Preparation Broiler 53.1% 0.36 0.19 10.0 53.1% 0.36 0.19 0.0%
Food Preparation Griddle 53.1% 0.36 0.19 10.0 53.1% 0.36 0.19 -0.6%
Food Preparation Range 53.1% 0.36 0.19 10.0 53.1% 0.36 0.19 0.0%
Food Preparation Steamer 53.1% 0.36 0.19 10.0 53.1% 0.33 0.18 -8.3%
Miscellaneous Pool Heater 0.0% 0.13 - - 0.0% 0.13 - -5.0%
Miscellaneous Miscellaneous 5.8% 0.13 0.01 0.4 5.8% 0.13 0.01 0.0%
Total 1.97 103 1.80 -8.6%
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Table A-19 Retail Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to

End Use Technology Saturation (kWh/sq t) (kWh/sq ft) (GWh) Saturation (kWh/sq ft) (kWh/sq ft) Average
Cooling Air-Cooled Chiller 0.0% 5.41 - - 0.0% 4.27 - -21.1%
Cooling Water-Cooled Chiller 0.0% 5.21 - - 0.0% 4.24 - -18.5%
Cooling Roof top AC 25.4% 5.73 1.46 802.7 26.7% 438 1.17 -23.6%
Cooling Air-Source Heat Pump 10.0% 5.18 0.52 285.7 10.5% 3.78 0.40 -27.1%
Cooling Geothermal Heat Pump 2.5% 3.46 0.09 47.6 2.6% 3.00 0.08 -13.3%
Cooling Other Cooling 10.5% 4.39 0.46 253.7 10.5% 4.01 0.42 -8.7%
Heating Air-Source Heat Pump 10.0% 7.04 0.70 387.9 10.0% 5.75 0.58 -18.2%
Heating Geothermal Heat Pump 2.5% 4.69 0.12 64.7 2.5% 3.84 0.10 -18.2%
Heating Electric Room Heat 0.0% 7.10 0.00 0.8 0.0% 6.48 0.00 -8.8%
Heating Electric Furnace 0.2% 7.46 0.01 7.5 0.2% 6.80 0.01 -8.8%
Ventilation Ventilation 100.0% 1.33 133 733.0 100.0% 1.09 1.09 -17.8%
Water Heating Water Heater 43.0% 1.08 0.46 255.6 43.0% 0.97 0.42 -9.6%
Interior Lighting Screw-in 100.0% 3.18 3.18 1,753.4 100.0% 1.59 1.59 -50.1%
Interior Lighting High-Bay Fixtures 100.0% 0.33 0.33 181.1 100.0% 0.18 0.18 -45.6%
Interior Lighting Linear Fluorescent 100.0% 248 248 1,365.9 100.0% 221 221 -10.8%
Exterior Lighting Screw-in 100.0% 0.50 0.50 276.9 100.0% 0.59 0.59 17.9%
Exterior Lighting HID 100.0% 0.28 0.28 154.7 100.0% 0.19 0.19 -31.8%
Exterior Lighting Linear Fluorescent 100.0% 0.01 0.01 2.9 110.0% 0.01 0.01 0.7%
Refrigeration Walk-in Refrigerator 41.9% 0.79 0.33 181.7 46.1% 0.34 0.16 -56.7%
Refrigeration Reach-in Refrigerator 41.9% 0.12 0.05 28.0 46.1% 0.06 0.03 -51.3%
Refrigeration Glass Door Display 41.9% 0.51 0.21 117.3 46.1% 0.45 0.21 -10.3%
Refrigeration Open Display Case 41.9% 0.23 0.10 53.0 46.1% 0.21 0.10 -9.0%
Refrigeration Icemaker 41.9% 0.28 0.12 64.4 46.1% 0.24 0.11 -12.2%
Refrigeration Vending Machine 41.9% 0.25 0.10 57.5 58.7% 0.17 0.10 -32.1%
Food Preparation Oven 39.2% 0.15 0.06 325 54.8% 0.15 0.08 -1.1%
Food Preparation Fryer 39.2% 0.22 0.09 48.5 54.8% 0.22 0.12 -0.6%
Food Preparation Dishwasher 39.2% 0.35 0.14 74.5 54.8% 0.26 0.14 -24.0%
Food Preparation Hot Food Container 39.2% 0.10 0.04 21.3 49.0% 0.06 0.03 -39.5%
Office Equipment Desktop Computer 100.0% 0.15 0.15 83.2 125.0% 0.15 0.19 1.4%
Office Equipment Laptop 100.0% 0.02 0.02 12.9 125.0% 0.02 0.03 1.4%
Office Equipment Server 100.0% 0.21 0.21 118.1 125.0% 0.21 0.26 -2.6%
Office Equipment Monitor 100.0% 0.03 0.03 15.4 125.0% 0.03 0.03 -2.7%
Office Equipment Printer/Copier/Fax 100.0% 0.01 0.01 8.0 110.0% 0.01 0.02 -4.3%
Office Equipment POS Terminal 100.0% 0.06 0.06 32.0 120.0% 0.05 0.06 -14.1%
Miscellaneous Non-HVAC Motors 40.2% 0.08 0.03 18.3 48.2% 0.08 0.04 -5.0%
Miscellaneous Pool Pump 0.0% - - - 0.0% - - 0.0%
Miscellaneous Pool Heater 0.0% - - - 0.0% - - 0.0%
Miscellaneous Miscellaneous 100.0% 0.81 0.81 444.5 100.0% 0.81 0.81 0.0%
Total 14.48 7,985 11.54 -20.3%
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Market Profiles

Table A-20 Retail Natural Gas Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to
En Technol turation turation
d Use echnology Saturatio (therm/sq ft) (therm/sq ft) (mmTherm) Saturatio (therm) (therm/sq ft) Average

Heating Furnace 38.7% 0.43 0.17 91.7 38.7% 0.37 0.14 -13.6%
Heating Boiler 4.5% 3.62 0.16 89.4 4.5% 2.85 0.13 -21.3%
Heating Other Heating 25.7% 0.43 0.11 60.8 25.7% 0.35 0.09 -19.0%
Water Heating Water Heater 31.5% 0.27 0.09 47.6 31.5% 0.24 0.07 -13.9%
Food Preparation Oven 18.9% 0.03 0.01 2.9 18.9% 0.03 0.01 -1.6%
Food Preparation Fryer 18.9% 0.04 0.01 4.5 18.9% 0.04 0.01 -1.6%
Food Preparation Broiler 18.9% 0.04 0.01 4.5 18.9% 0.04 0.01 0.0%
Food Preparation Griddle 18.9% 0.04 0.01 4.5 18.9% 0.04 0.01 -0.6%
Food Preparation Range 18.9% 0.04 0.01 4.5 18.9% 0.04 0.01 0.0%
Food Preparation Steamer 18.9% 0.04 0.01 4.5 18.9% 0.04 0.01 -8.3%
Miscellaneous Pool Heater 0.0% 0.12 - - 0.0% 0.11 - -5.0%
Miscellaneous Miscellaneous 4.8% 0.12 0.01 3.0 4.8% 0.12 0.01 0.0%
Total 0.58 318 0.49 -15.8%
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Table A-21 Grocery Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to

End Use Technology Saturation (kWh/sq t) (kWh/sq ft) (GWh) Saturation (kWh/sq ft) (kWh/sq ft) Average
Cooling Air-Cooled Chiller 0.0% 7.42 - - 0.0% 5.85 - -21.1%
Cooling Water-Cooled Chiller 0.0% 7.14 - - 0.0% 5.82 - -18.5%
Cooling Roof top AC 43.3% 7.86 341 330.7 43.3% 5.89 2.55 -25.0%
Cooling Air-Source Heat Pump 5.0% 7.10 0.35 34.3 5.0% 5.40 0.27 -23.9%
Cooling Geothermal Heat Pump 1.2% 474 0.06 5.7 1.2% 3.69 0.05 -22.0%
Cooling Other Cooling 17.0% 6.02 1.02 99.4 17.0% 5.50 0.94 -8.7%
Heating Air-Source Heat Pump 5.0% 5.54 0.28 26.8 5.0% 4.53 0.23 -18.3%
Heating Geothermal Heat Pump 1.2% 3.69 0.05 4.5 1.2% 2.94 0.04 -20.4%
Heating Electric Room Heat 1.0% 6.21 0.06 6.0 1.0% 5.51 0.05 -11.2%
Heating Electric Furnace 9.0% 6.52 0.58 56.7 9.0% 5.79 0.52 -11.2%
Ventilation Ventilation 100.0% 2.16 2.16 209.2 100.0% 1.62 1.62 -25.0%
Water Heating Water Heater 41.8% 2.27 0.95 92.0 41.8% 2.04 0.85 -10.1%
Interior Lighting Screw-in 100.0% 2.83 2.83 274.9 100.0% 1.34 1.34 -52.6%
Interior Lighting High-Bay Fixtures 100.0% 0.08 0.08 7.6 100.0% 0.04 0.04 -45.6%
Interior Lighting Linear Fluorescent 100.0% 5.34 5.34 518.6 100.0% 493 493 -7.8%
Exterior Lighting Screw-in 100.0% 0.26 0.26 25.7 100.0% 0.14 0.14 -47.4%
Exterior Lighting HID 100.0% 0.92 0.92 89.0 100.0% 0.63 0.63 -31.8%
Exterior Lighting Linear Fluorescent 100.0% 0.04 0.04 3.6 140.0% 0.04 0.05 0.5%
Refrigeration Walk-in Refrigerator 98.9% 6.62 6.55 635.4 138.5% 2.87 3.98 -56.6%
Refrigeration Reach-in Refrigerator 98.9% 0.29 0.29 28.0 138.5% 0.14 0.20 -51.4%
Refrigeration Glass Door Display 98.9% 12.21 12.08 1,171.9 138.5% 10.95 15.16 -10.3%
Refrigeration Open Display Case 98.9% 5.51 5.45 529.0 138.5% 5.01 6.94 -9.0%
Refrigeration Icemaker 98.9% 0.17 0.17 16.1 138.5% 0.15 0.20 -12.2%
Refrigeration Vending Machine 98.9% 0.30 0.30 28.7 138.5% 0.16 0.23 -45.5%
Food Preparation Oven 30.7% 0.63 0.19 18.6 43.0% 0.62 0.27 -1.1%
Food Preparation Fryer 30.7% 0.93 0.29 27.8 43.0% 0.93 0.40 -0.6%
Food Preparation Dishwasher 30.7% 1.43 0.44 42.7 43.0% 1.09 0.47 -24.0%
Food Preparation Hot Food Container 30.7% 0.41 0.13 12.2 38.4% 0.25 0.10 -39.5%
Office Equipment Desktop Computer 100.0% 0.14 0.14 14.0 125.0% 0.15 0.18 1.4%
Office Equipment Laptop 100.0% 0.02 0.02 2.2 125.0% 0.02 0.03 1.4%
Office Equipment Server 100.0% 0.10 0.10 9.9 125.0% 0.10 0.12 -2.6%
Office Equipment Monitor 100.0% 0.03 0.03 2.6 125.0% 0.03 0.03 -2.7%
Office Equipment Printer/Copier/Fax 100.0% 0.01 0.01 13 110.0% 0.01 0.01 -4.3%
Office Equipment POS Terminal 100.0% 0.07 0.07 6.7 120.0% 0.06 0.07 -14.1%
Miscellaneous Non-HVAC Motors 34.6% 0.11 0.04 3.8 41.6% 0.11 0.05 -5.0%
Miscellaneous Pool Pump 0.0% - - - 0.0% - - 0.0%
Miscellaneous Pool Heater 0.0% - - - 0.0% - - 0.0%
Miscellaneous Miscellaneous 100.0% 0.88 0.88 85.3 100.0% 0.88 0.88 0.0%
Total 45.55 4,421 43.55 -4.4%
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Table A-22 Grocery Natural Gas Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to
En Technol turation turation
d Use echnology Saturatio (therm/sq ft) (therm/sq ft) (mmTherm) Saturatio (therm) (therm/sq ft) Average

Heating Furnace 39.8% 0.44 0.17 16.8 39.8% 0.37 0.15 -14.6%
Heating Boiler 4.4% 3.67 0.16 15.7 4.4% 2.95 0.13 -19.5%
Heating Other Heating 20.0% 0.44 0.09 8.5 20.0% 0.35 0.07 -19.2%
Water Heating Water Heater 46.8% 0.31 0.14 13.9 46.8% 0.25 0.12 -17.0%
Food Preparation Oven 26.7% 0.03 0.01 0.7 26.7% 0.02 0.01 -1.6%
Food Preparation Fryer 26.7% 0.04 0.01 1.0 26.7% 0.04 0.01 -1.6%
Food Preparation Broiler 26.7% 0.04 0.01 1.0 26.7% 0.04 0.01 0.0%
Food Preparation Griddle 26.7% 0.04 0.01 1.0 26.7% 0.04 0.01 -0.6%
Food Preparation Range 26.7% 0.04 0.01 1.0 26.7% 0.04 0.01 0.0%
Food Preparation Steamer 26.7% 0.04 0.01 1.0 26.7% 0.04 0.01 -8.3%
Miscellaneous Pool Heater 0.0% 0.04 - - 0.0% 0.04 - -8.0%
Miscellaneous Miscellaneous 3.2% 0.04 0.00 0.1 3.2% 0.04 0.00 0.0%
Total 0.63 61 0.53 -15.9%
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Table A-23 College Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to

End Use Technology Saturation (kWh/sq t) (kWh/sq ft) (GWh) Saturation (kWh/sq ft) (kWh/sq ft) Average
Cooling Air-Cooled Chiller 1.1% 5.12 0.06 12.3 1.1% 4.09 0.05 -20.1%
Cooling Water-Cooled Chiller 5.5% 5.03 0.28 57.4 5.5% 4.02 0.22 -20.1%
Cooling Roof top AC 19.3% 4.13 0.80 166.7 19.3% 3.28 0.63 -20.8%
Cooling Air-Source Heat Pump 1.2% 3.74 0.04 9.3 1.2% 2.80 0.03 -25.1%
Cooling Geothermal Heat Pump 0.3% 2.49 0.01 1.6 0.3% 2.09 0.01 -16.1%
Cooling Other Cooling 20.6% 3.17 0.65 136.4 20.6% 2.90 0.60 -8.5%
Heating Air-Source Heat Pump 1.2% 4.34 0.05 10.8 1.2% 3.68 0.04 -15.2%
Heating Geothermal Heat Pump 0.3% 2.90 0.01 1.8 0.3% 2.36 0.01 -18.4%
Heating Electric Room Heat 0.9% 7.73 0.07 143 0.9% 7.16 0.06 -7.3%
Heating Electric Furnace 8.0% 8.11 0.65 134.8 8.0% 7.52 0.60 -7.3%
Ventilation Ventilation 100.0% 1.21 1.21 251.6 100.0% 0.98 0.98 -18.5%
Water Heating Water Heater 34.1% 1.65 0.56 117.1 34.1% 1.53 0.52 -6.9%
Interior Lighting Screw-in 100.0% 1.27 1.27 264.9 100.0% 1.09 1.09 -14.3%
Interior Lighting High-Bay Fixtures 100.0% 0.12 0.12 25.6 100.0% 0.07 0.07 -45.6%
Interior Lighting Linear Fluorescent 100.0% 2.10 2.10 438.4 100.0% 191 191 -9.2%
Exterior Lighting Screw-in 100.0% 0.11 0.11 23.8 100.0% 0.05 0.05 -60.0%
Exterior Lighting HID 100.0% 0.56 0.56 117.8 100.0% 0.38 0.38 -31.8%
Exterior Lighting Linear Fluorescent 100.0% 0.00 0.00 0.2 110.0% 0.00 0.00 4.4%
Refrigeration Walk-in Refrigerator 26.6% 0.16 0.04 8.9 29.3% 0.07 0.02 -56.7%
Refrigeration Reach-in Refrigerator 26.6% 0.05 0.01 2.7 29.3% 0.02 0.01 -51.0%
Refrigeration Glass Door Display 26.6% 0.10 0.03 5.7 29.3% 0.09 0.03 -10.3%
Refrigeration Open Display Case 26.6% 0.05 0.01 2.6 29.3% 0.04 0.01 -9.0%
Refrigeration Icemaker 26.6% 0.06 0.02 3.2 37.2% 0.05 0.02 -12.2%
Refrigeration Vending Machine 26.6% 0.05 0.01 2.8 34.6% 0.04 0.01 -29.6%
Food Preparation Oven 11.6% 0.22 0.03 53 15.1% 0.22 0.03 -1.1%
Food Preparation Fryer 11.6% 0.33 0.04 7.9 15.1% 0.32 0.05 -0.6%
Food Preparation Dishwasher 11.6% 0.50 0.06 12.2 15.1% 0.38 0.06 -24.0%
Food Preparation Hot Food Container 11.6% 0.14 0.02 3.5 14.5% 0.09 0.01 -39.5%
Office Equipment Desktop Computer 100.0% 0.51 0.51 106.5 125.0% 0.52 0.65 1.4%
Office Equipment Laptop 100.0% 0.08 0.08 16.4 125.0% 0.08 0.10 1.4%
Office Equipment Server 100.0% 0.24 0.24 50.3 125.0% 0.23 0.29 -2.6%
Office Equipment Monitor 100.0% 0.09 0.09 19.7 125.0% 0.09 0.11 -2.7%
Office Equipment Printer/Copier/Fax 100.0% 0.08 0.08 17.0 110.0% 0.08 0.09 -4.3%
Office Equipment POS Terminal 20.8% 0.08 0.02 3.5 24.9% 0.07 0.02 -14.1%
Miscellaneous Non-HVAC Motors 88.8% 0.03 0.02 4.8 106.6% 0.02 0.03 -5.0%
Miscellaneous Pool Pump 4.9% 0.01 0.00 0.1 5.8% 0.01 0.00 0.0%
Miscellaneous Pool Heater 1.2% 0.01 0.00 0.0 1.2% 0.01 0.00 0.0%
Miscellaneous Miscellaneous 100.0% 0.62 0.62 129.6 100.0% 0.62 0.62 0.0%
Total 10.48 2,188 9.40 -10.3%

A-24

Www.enernoc.com



Market Profiles

Table A-24 College Natural Gas Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to
En Technol turation turation
d Use echnology Saturatio (therm/sq ft) (therm/sq ft) (mmTherm) Saturatio (therm) (therm/sq ft) Average

Heating Furnace 10.4% 0.17 0.02 3.7 10.4% 0.15 0.02 -14.6%
Heating Boiler 53.3% 0.63 0.33 69.8 53.3% 0.49 0.26 -21.5%
Heating Other Heating 8.3% 0.17 0.01 3.0 8.3% 0.14 0.01 -19.2%
Water Heating Water Heater 53.0% 0.25 0.13 27.9 53.0% 0.22 0.12 -11.7%
Food Preparation Oven 8.6% 0.02 0.00 0.3 8.6% 0.02 0.00 -1.6%
Food Preparation Fryer 8.6% 0.03 0.00 0.5 8.6% 0.03 0.00 -1.6%
Food Preparation Broiler 8.6% 0.03 0.00 0.5 8.6% 0.03 0.00 0.0%
Food Preparation Griddle 8.6% 0.03 0.00 0.5 8.6% 0.03 0.00 -0.6%
Food Preparation Range 8.6% 0.03 0.00 0.5 8.6% 0.03 0.00 0.0%
Food Preparation Steamer 8.6% 0.03 0.00 0.5 8.6% 0.02 0.00 -8.3%
Miscellaneous Pool Heater 1.2% 0.12 0.00 0.3 1.2% 0.12 0.00 -3.0%
Miscellaneous Miscellaneous 7.2% 0.12 0.01 1.9 7.2% 0.12 0.01 0.0%
Total 0.52 109 0.43 -17.8%
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Table A-25 School Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to

End Use Technology Saturation (kWh/sq t) (kWh/sq ft) (GWh) Saturation (kWh/sq ft) (kWh/sq ft) Average
Cooling Air-Cooled Chiller 2.4% 2.47 0.06 19.6 2.4% 1.97 0.05 -20.1%
Cooling Water-Cooled Chiller 2.4% 2.42 0.06 19.2 2.4% 1.94 0.05 -20.1%
Cooling Roof top AC 14.2% 1.99 0.28 92.2 14.2% 1.58 0.22 -20.8%
Cooling Air-Source Heat Pump 0.9% 1.80 0.02 5.1 0.9% 1.35 0.01 -25.1%
Cooling Geothermal Heat Pump 0.2% 1.20 0.00 0.9 0.2% 1.01 0.00 -16.1%
Cooling Other Cooling 15.2% 1.53 0.23 75.4 15.2% 1.40 0.21 -8.5%
Heating Air-Source Heat Pump 0.9% 2.40 0.02 6.8 0.9% 2.03 0.02 -15.2%
Heating Geothermal Heat Pump 0.2% 1.60 0.00 1.1 0.2% 1.30 0.00 -18.4%
Heating Electric Room Heat 0.3% 4.27 0.01 4.5 0.3% 3.96 0.01 -7.3%
Heating Electric Furnace 2.9% 4.48 0.13 42.9 2.9% 4.15 0.12 -7.3%
Ventilation Ventilation 100.0% 0.57 0.57 186.8 100.0% 0.47 0.47 -18.5%
Water Heating Water Heater 24.4% 0.80 0.19 63.4 24.4% 0.74 0.18 -6.9%
Interior Lighting Screw-in 100.0% 1.54 1.54 499.7 100.0% 1.32 1.32 -14.3%
Interior Lighting High-Bay Fixtures 100.0% 0.25 0.25 81.8 100.0% 0.14 0.14 -45.6%
Interior Lighting Linear Fluorescent 100.0% 1.13 1.13 368.8 100.0% 1.03 1.03 -9.2%
Exterior Lighting Screw-in 100.0% 0.06 0.06 20.8 100.0% 0.03 0.03 -60.0%
Exterior Lighting HID 100.0% 0.42 0.42 135.2 100.0% 0.28 0.28 -31.8%
Exterior Lighting Linear Fluorescent 100.0% 0.00 0.00 0.2 140.0% 0.00 0.00 4.4%
Refrigeration Walk-in Refrigerator 65.7% 0.17 0.11 35.5 92.0% 0.07 0.07 -56.7%
Refrigeration Reach-in Refrigerator 65.7% 0.05 0.03 10.9 92.0% 0.03 0.02 -51.0%
Refrigeration Glass Door Display 65.7% 0.11 0.07 22.9 92.0% 0.10 0.09 -10.3%
Refrigeration Open Display Case 65.7% 0.05 0.03 10.3 92.0% 0.04 0.04 -9.0%
Refrigeration Icemaker 65.7% 0.06 0.04 12.6 92.0% 0.05 0.05 -12.2%
Refrigeration Vending Machine 65.7% 0.05 0.03 11.2 78.8% 0.04 0.03 -29.6%
Food Preparation Oven 28.1% 0.11 0.03 10.2 33.7% 0.11 0.04 -1.1%
Food Preparation Fryer 28.1% 0.17 0.05 15.2 33.7% 0.17 0.06 -0.6%
Food Preparation Dishwasher 28.1% 0.26 0.07 23.4 33.7% 0.19 0.07 -24.0%
Food Preparation Hot Food Container 28.1% 0.07 0.02 6.7 39.3% 0.04 0.02 -39.5%
Office Equipment Desktop Computer 100.0% 0.18 0.18 58.8 140.0% 0.18 0.26 1.4%
Office Equipment Laptop 100.0% 0.02 0.02 6.1 140.0% 0.02 0.03 1.4%
Office Equipment Server 100.0% 0.17 0.17 55.6 140.0% 0.17 0.23 -2.6%
Office Equipment Monitor 100.0% 0.03 0.03 10.9 140.0% 0.03 0.05 -2.7%
Office Equipment Printer/Copier/Fax 100.0% 0.06 0.06 18.8 110.0% 0.06 0.06 -4.3%
Office Equipment POS Terminal 4.2% 0.02 0.00 0.3 5.1% 0.02 0.00 -14.1%
Miscellaneous Non-HVAC Motors 43.7% 0.02 0.01 2.6 43.7% 0.02 0.01 -5.0%
Miscellaneous Pool Pump 1.2% 0.00 0.00 0.0 1.2% 0.00 0.00 0.0%
Miscellaneous Pool Heater 0.3% 0.00 0.00 0.0 0.3% 0.00 0.00 0.0%
Miscellaneous Miscellaneous 100.0% 0.23 0.23 74.1 100.0% 0.23 0.23 0.0%
Total 6.18 2,011 5.47 -11.4%
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Table A-26 School Natural Gas Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to
En Technol turation turation
d Use echnology Saturatio (therm/sq ft) (therm/sq ft) (mmTherm) Saturatio (therm) (therm/sq ft) Average

Heating Furnace 10.1% 0.14 0.01 4.7 10.1% 0.12 0.01 -14.6%
Heating Boiler 51.7% 0.52 0.27 87.6 51.7% 0.41 0.21 -21.5%
Heating Other Heating 8.0% 0.14 0.01 3.7 8.0% 0.12 0.01 -19.2%
Water Heating Water Heater 50.7% 0.21 0.11 35.0 50.7% 0.19 0.10 -11.7%
Food Preparation Oven 40.8% 0.02 0.01 2.0 40.8% 0.02 0.01 -1.6%
Food Preparation Fryer 40.8% 0.02 0.01 3.1 40.8% 0.02 0.01 -1.6%
Food Preparation Broiler 40.8% 0.02 0.01 3.1 40.8% 0.02 0.01 0.0%
Food Preparation Griddle 40.8% 0.02 0.01 3.1 40.8% 0.02 0.01 -0.6%
Food Preparation Range 40.8% 0.02 0.01 3.1 40.8% 0.02 0.01 0.0%
Food Preparation Steamer 40.8% 0.02 0.01 3.1 40.8% 0.02 0.01 -8.3%
Miscellaneous Pool Heater 0.3% 0.04 0.00 0.0 0.3% 0.04 0.00 -3.0%
Miscellaneous Miscellaneous 2.0% 0.04 0.00 0.3 2.0% 0.04 0.00 0.0%
Total 0.46 149 0.38 -16.5%
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Table A-27 Health Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to

End Use Technology Saturation (kWh/sq t) (kWh/sq ft) (GWh) Saturation (kWh/sq ft) (kWh/sq ft) Average
Cooling Air-Cooled Chiller 15.1% 7.61 1.15 228.2 18.1% 6.19 1.12 -18.7%
Cooling Water-Cooled Chiller 15.1% 8.11 1.23 243.0 18.1% 6.41 1.16 -20.9%
Cooling Roof top AC 17.3% 7.18 1.24 246.0 20.7% 5.58 1.16 -22.2%
Cooling Air-Source Heat Pump 8.8% 6.49 0.57 112.7 10.5% 498 0.52 -23.2%
Cooling Geothermal Heat Pump 2.2% 433 0.09 18.8 2.6% 3.88 0.10 -10.4%
Cooling Other Cooling 18.7% 5.50 1.03 203.7 21.7% 5.03 1.09 -8.5%
Heating Air-Source Heat Pump 8.8% 9.19 0.81 159.6 8.8% 7.55 0.66 -17.8%
Heating Geothermal Heat Pump 2.2% 6.13 0.13 26.6 2.2% 5.05 0.11 -17.6%
Heating Electric Room Heat 0.2% 15.43 0.03 5.4 0.2% 13.86 0.02 -10.2%
Heating Electric Furnace 1.6% 16.20 0.26 51.2 1.6% 14.55 0.23 -10.2%
Ventilation Ventilation 100.0% 3.23 3.23 639.0 100.0% 2.52 2.52 -22.0%
Water Heating Water Heater 10.4% 2.84 0.30 58.7 10.4% 2.61 0.27 -7.9%
Interior Lighting Screw-in 100.0% 1.48 1.48 292.8 100.0% 1.29 1.29 -12.5%
Interior Lighting High-Bay Fixtures 100.0% 0.04 0.04 7.2 100.0% 0.02 0.02 -45.6%
Interior Lighting Linear Fluorescent 100.0% 3.35 3.35 662.6 100.0% 3.11 3.11 -7.2%
Exterior Lighting Screw-in 100.0% 0.03 0.03 6.6 100.0% 0.02 0.02 -52.9%
Exterior Lighting HID 100.0% 0.43 0.43 84.6 100.0% 0.29 0.29 -31.8%
Exterior Lighting Linear Fluorescent 100.0% 0.00 0.00 0.1 130.0% 0.00 0.00 5.1%
Refrigeration Walk-in Refrigerator 87.6% 0.25 0.22 42.8 113.9% 0.11 0.12 -56.2%
Refrigeration Reach-in Refrigerator 87.6% 0.04 0.03 6.6 113.9% 0.02 0.02 -56.6%
Refrigeration Glass Door Display 87.6% 0.16 0.14 27.7 113.9% 0.14 0.16 -10.3%
Refrigeration Open Display Case 87.6% 0.07 0.06 12.5 113.9% 0.07 0.07 -9.0%
Refrigeration Icemaker 87.6% 0.09 0.08 15.2 113.9% 0.08 0.09 -12.2%
Refrigeration Vending Machine 87.6% 0.08 0.07 13.5 109.5% 0.04 0.05 -45.5%
Food Preparation Oven 32.1% 0.55 0.18 34.8 40.2% 0.54 0.22 -1.1%
Food Preparation Fryer 32.1% 0.81 0.26 51.8 40.2% 0.81 0.33 -0.6%
Food Preparation Dishwasher 32.1% 1.25 0.40 79.7 40.2% 0.95 0.38 -24.0%
Food Preparation Hot Food Container 32.1% 0.36 0.12 22.8 45.0% 0.22 0.10 -39.5%
Office Equipment Desktop Computer 100.0% 0.44 0.44 87.5 140.0% 0.45 0.63 1.4%
Office Equipment Laptop 100.0% 0.07 0.07 13.5 140.0% 0.07 0.10 1.4%
Office Equipment Server 100.0% 0.16 0.16 31.0 140.0% 0.15 0.21 -2.6%
Office Equipment Monitor 100.0% 0.08 0.08 16.2 135.0% 0.08 0.11 -2.7%
Office Equipment Printer/Copier/Fax 100.0% 0.11 0.11 20.9 110.0% 0.10 0.11 -4.3%
Office Equipment POS Terminal 5.5% 0.11 0.01 1.2 6.1% 0.09 0.01 -14.1%
Miscellaneous Non-HVAC Motors 74.1% 0.23 0.17 34.2 74.1% 0.22 0.16 -5.0%
Miscellaneous Pool Pump 0.9% 0.01 0.00 0.0 0.9% 0.01 0.00 0.0%
Miscellaneous Pool Heater 0.2% 0.02 0.00 0.0 0.2% 0.02 0.00 0.0%
Miscellaneous Miscellaneous 100.0% 2.65 2.65 525.5 100.0% 2.65 2.65 0.0%
Total 20.63 4,084 19.22 -6.8%

A-28

Www.enernoc.com



Market Profiles

Table A-28 Health Natural Gas Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to
En Technol turation turation
d Use echnology Saturatio (therm/sq ft) (therm/sq ft) (mmTherm) Saturatio (therm) (therm/sq ft) Average

Heating Furnace 10.0% 0.56 0.06 11.1 10.0% 0.48 0.05 -14.1%
Heating Boiler 49.5% 1.29 0.64 126.0 49.5% 0.98 0.48 -24.1%
Heating Other Heating 6.1% 0.56 0.03 6.8 6.1% 0.46 0.03 -19.0%
Water Heating Water Heater 65.2% 0.83 0.54 107.2 65.2% 0.67 0.43 -20.0%
Food Preparation Oven 62.1% 0.05 0.03 5.5 62.1% 0.04 0.03 -1.6%
Food Preparation Fryer 62.1% 0.07 0.04 8.6 62.1% 0.07 0.04 -1.6%
Food Preparation Broiler 62.1% 0.07 0.04 8.5 62.1% 0.07 0.04 0.0%
Food Preparation Griddle 62.1% 0.07 0.04 8.5 62.1% 0.07 0.04 -0.6%
Food Preparation Range 62.1% 0.07 0.04 8.5 62.1% 0.07 0.04 0.0%
Food Preparation Steamer 62.1% 0.07 0.04 8.5 62.1% 0.06 0.04 -8.3%
Miscellaneous Pool Heater 0.2% 0.22 0.00 0.1 0.2% 0.20 0.00 -10.8%
Miscellaneous Miscellaneous 5.2% 0.22 0.01 2.3 5.2% 0.22 0.01 0.0%
Total 1.52 302 1.24 -18.4%
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Table A-29 Lodging Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to

End Use Technology Saturation (kWh/sq t) (kWh/sq ft) (GWh) Saturation (kWh/sq ft) (kWh/sq ft) Average
Cooling Air-Cooled Chiller 0.4% 1.76 0.01 0.7 0.5% 1.46 0.01 -16.7%
Cooling Water-Cooled Chiller 7.2% 1.77 0.13 12.7 8.2% 1.39 0.11 -21.5%
Cooling Roof top AC 44.4% 3.31 147 146.6 50.3% 2.42 1.22 -27.0%
Cooling Air-Source Heat Pump 4.8% 3.20 0.15 15.2 5.4% 2.57 0.14 -19.6%
Cooling Geothermal Heat Pump 1.2% 2.14 0.03 2.5 1.3% 1.70 0.02 -20.4%
Cooling Other Cooling 14.0% 2.54 0.36 35.5 15.4% 2.32 0.36 -8.5%
Heating Air-Source Heat Pump 4.8% 2.59 0.12 12.3 4.8% 2.05 0.10 -20.8%
Heating Geothermal Heat Pump 1.2% 1.73 0.02 2.0 1.2% 1.40 0.02 -18.7%
Heating Electric Room Heat 2.1% 3.37 0.07 7.0 2.1% 3.02 0.06 -10.2%
Heating Electric Furnace 18.7% 3.53 0.66 66.0 18.7% 3.17 0.59 -10.2%
Ventilation Ventilation 100.0% 1.08 1.08 107.2 100.0% 0.85 0.85 -20.6%
Water Heating Water Heater 20.1% 3.65 0.74 73.3 20.1% 3.36 0.68 -7.9%
Interior Lighting Screw-in 100.0% 3.46 3.46 345.0 100.0% 2.16 2.16 -37.7%
Interior Lighting High-Bay Fixtures 100.0% 0.07 0.07 7.0 100.0% 0.04 0.04 -45.6%
Interior Lighting Linear Fluorescent 100.0% 0.44 0.44 439 100.0% 0.37 0.37 -16.8%
Exterior Lighting Screw-in 100.0% 0.19 0.19 19.3 100.0% 0.10 0.10 -47.0%
Exterior Lighting HID 100.0% 0.38 0.38 37.5 100.0% 0.26 0.26 -31.8%
Exterior Lighting Linear Fluorescent 100.0% 0.00 0.00 0.1 120.0% 0.00 0.00 2.1%
Refrigeration Walk-in Refrigerator 58.9% 0.35 0.21 20.8 70.7% 0.15 0.11 -56.7%
Refrigeration Reach-in Refrigerator 58.9% 0.05 0.03 3.2 70.7% 0.02 0.02 -56.6%
Refrigeration Glass Door Display 58.9% 0.23 0.13 13.4 70.7% 0.21 0.15 -10.3%
Refrigeration Open Display Case 58.9% 0.10 0.06 6.1 70.7% 0.09 0.07 -9.0%
Refrigeration Icemaker 58.9% 0.06 0.04 3.7 70.7% 0.06 0.04 -11.4%
Refrigeration Vending Machine 58.9% 0.11 0.07 6.6 73.6% 0.06 0.04 -45.5%
Food Preparation Oven 17.5% 0.25 0.04 4.4 21.8% 0.25 0.05 -1.1%
Food Preparation Fryer 17.5% 0.38 0.07 6.6 21.8% 0.38 0.08 -0.6%
Food Preparation Dishwasher 17.5% 0.58 0.10 10.1 21.8% 0.44 0.10 -24.0%
Food Preparation Hot Food Container 17.5% 0.17 0.03 2.9 19.2% 0.10 0.02 -39.5%
Office Equipment Desktop Computer 100.0% 0.06 0.06 5.8 110.0% 0.06 0.06 1.4%
Office Equipment Laptop 100.0% 0.01 0.01 0.9 110.0% 0.01 0.01 1.4%
Office Equipment Server 100.0% 0.04 0.04 4.1 110.0% 0.04 0.04 -2.6%
Office Equipment Monitor 100.0% 0.01 0.01 1.1 110.0% 0.01 0.01 -2.7%
Office Equipment Printer/Copier/Fax 100.0% 0.01 0.01 0.6 120.0% 0.01 0.01 -4.3%
Office Equipment POS Terminal 100.0% 0.01 0.01 0.6 120.0% 0.00 0.01 -14.1%
Miscellaneous Non-HVAC Motors 91.3% 0.02 0.02 1.7 91.3% 0.02 0.02 -5.0%
Miscellaneous Pool Pump 39.5% 0.01 0.00 0.4 39.5% 0.01 0.00 0.0%
Miscellaneous Pool Heater 9.9% 0.02 0.00 0.2 9.9% 0.02 0.00 0.0%
Miscellaneous Miscellaneous 100.0% 0.86 0.86 85.8 100.0% 0.86 0.86 0.0%
Total 11.16 1,113 8.78 -21.4%
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Table A-30 Lodging Natural Gas Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to
En Technol turation turation
d Use echnology Saturatio (therm/sq ft) (therm/sq ft) (mmTherm) Saturatio (therm) (therm/sq ft) Average

Heating Furnace 7.6% 0.20 0.01 1.5 7.6% 0.16 0.01 -15.8%
Heating Boiler 44.2% 0.40 0.18 17.7 44.2% 0.29 0.13 -26.7%
Heating Other Heating 6.6% 0.40 0.03 2.6 6.6% 0.32 0.02 -19.3%
Water Heating Water Heater 79.9% 0.44 0.35 35.1 79.9% 0.37 0.29 -16.7%
Food Preparation Oven 40.3% 0.02 0.01 0.7 40.3% 0.02 0.01 -1.6%
Food Preparation Fryer 40.3% 0.03 0.01 1.2 40.3% 0.03 0.01 -1.6%
Food Preparation Broiler 40.3% 0.03 0.01 1.2 40.3% 0.03 0.01 0.0%
Food Preparation Griddle 40.3% 0.03 0.01 1.2 40.3% 0.03 0.01 -0.6%
Food Preparation Range 40.3% 0.03 0.01 1.2 40.3% 0.03 0.01 0.0%
Food Preparation Steamer 40.3% 0.03 0.01 1.2 40.3% 0.03 0.01 -8.3%
Miscellaneous Pool Heater 9.9% 0.06 0.01 0.6 9.9% 0.05 0.01 -7.7%
Miscellaneous Miscellaneous 3.1% 0.06 0.00 0.2 3.1% 0.06 0.00 0.0%
Total 0.64 64 0.53 -17.9%
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Table A-31 Warehouse Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to

End Use Technology Saturation (kWh/sq t) (kWh/sq ft) (GWh) Saturation (kWh/sq ft) (kWh/sq ft) Average
Cooling Air-Cooled Chiller 0.0% 3.46 - - 0.0% 2.75 - -20.4%
Cooling Water-Cooled Chiller 0.0% 3.36 - - 0.0% 2.95 - -12.2%
Cooling Roof top AC 10.7% 3.35 0.36 130.3 12.8% 2.68 0.34 -20.0%
Cooling Air-Source Heat Pump 1.2% 3.02 0.03 12.7 1.4% 2.26 0.03 -25.2%
Cooling Geothermal Heat Pump 0.3% 2.02 0.01 2.1 0.3% 1.61 0.01 -20.3%
Cooling Other Cooling 3.1% 2.56 0.08 28.6 3.7% 2.35 0.09 -8.5%
Heating Air-Source Heat Pump 1.2% 7.94 0.09 334 1.2% 6.51 0.07 -18.1%
Heating Geothermal Heat Pump 0.3% 5.30 0.02 5.6 0.3% 431 0.01 -18.7%
Heating Electric Room Heat 0.2% 9.48 0.02 6.0 0.2% 8.86 0.02 -6.6%
Heating Electric Furnace 1.6% 9.95 0.16 56.6 1.6% 9.30 0.14 -6.6%
Ventilation Ventilation 100.0% 0.32 0.32 116.7 100.0% 0.26 0.26 -19.8%
Water Heating Water Heater 43.8% 0.30 0.13 47.7 43.8% 0.28 0.12 -7.9%
Interior Lighting Screw-in 100.0% 0.56 0.56 204.8 100.0% 0.37 0.37 -33.4%
Interior Lighting High-Bay Fixtures 100.0% 2.19 2.19 800.1 100.0% 1.19 1.19 -45.6%
Interior Lighting Linear Fluorescent 100.0% 0.50 0.50 182.2 100.0% 0.48 0.48 -3.5%
Exterior Lighting Screw-in 100.0% 0.00 0.00 0.1 100.0% 0.00 0.00 -44.7%
Exterior Lighting HID 100.0% 0.72 0.72 263.8 100.0% 0.49 0.49 -31.8%
Exterior Lighting Linear Fluorescent 100.0% 0.00 0.00 1.2 120.0% 0.00 0.00 0.2%
Refrigeration Walk-in Refrigerator 17.8% - - - 21.3% - - 0.0%
Refrigeration Reach-in Refrigerator 17.8% - - - 21.3% - - 0.0%
Refrigeration Glass Door Display 17.8% - - - 21.3% - - 0.0%
Refrigeration Open Display Case 17.8% - - - 21.3% - - 0.0%
Refrigeration Icemaker 17.8% 1.43 0.25 92.9 21.3% 1.26 0.27 -12.2%
Refrigeration Vending Machine 17.8% 1.28 0.23 82.9 22.2% 0.87 0.19 -32.1%
Food Preparation Oven 2.9% 0.26 0.01 2.8 3.7% 0.26 0.01 -1.1%
Food Preparation Fryer 2.9% - - - 3.7% - - 0.0%
Food Preparation Dishwasher 2.9% - - - 3.7% - - 0.0%
Food Preparation Hot Food Container 2.9% - - - 3.2% - - 0.0%
Office Equipment Desktop Computer 100.0% 0.33 0.33 120.8 110.0% 0.34 0.37 1.4%
Office Equipment Laptop 100.0% 0.04 0.04 14.9 120.0% 0.04 0.05 1.4%
Office Equipment Server 100.0% 0.47 0.47 171.4 110.0% 0.46 0.50 -2.6%
Office Equipment Monitor 100.0% 0.06 0.06 22.4 110.0% 0.06 0.07 -2.7%
Office Equipment Printer/Copier/Fax 100.0% 0.03 0.03 11.6 125.0% 0.03 0.04 -4.3%
Office Equipment POS Terminal 1.9% 0.06 0.00 0.4 2.3% 0.05 0.00 -14.1%
Miscellaneous Non-HVAC Motors 49.9% 0.06 0.03 11.5 49.9% 0.06 0.03 -5.0%
Miscellaneous Pool Pump 0.0% - - - 0.0% - - 0.0%
Miscellaneous Pool Heater 0.0% - - - 0.0% - - 0.0%
Miscellaneous Miscellaneous 100.0% 0.59 0.59 216.5 100.0% 0.59 0.59 0.0%
Total 7.24 2,640 5.75 -20.5%
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Table A-32 Warehouse Natural Gas Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to

End Use Technology Saturation (therm/sq ft) (therm/sq ft) (mmTherm) Saturation (therm) (therm/sq ft) Average
Heating Furnace 24.0% 0.50 0.12 434 24.0% 0.42 0.10 -15.4%
Heating Boiler 5.5% 0.89 0.05 17.8 5.5% 0.70 0.04 -21.9%
Heating Other Heating 18.4% 0.50 0.09 334 18.4% 0.40 0.07 -19.0%
Water Heating Water Heater 25.0% 0.08 0.02 7.0 25.0% 0.07 0.02 -14.0%
Food Preparation Oven 4.2% 0.03 0.00 0.5 4.2% 0.03 0.00 -1.6%
Food Preparation Fryer 4.2% - - - 4.2% - - 0.0%
Food Preparation Broiler 4.2% - - - 4.2% - - 0.0%
Food Preparation Griddle 4.2% - - - 4.2% - - 0.0%
Food Preparation Range 4.2% - - - 4.2% - - 0.0%
Food Preparation Steamer 4.2% - - - 4.2% - - 0.0%
Miscellaneous Pool Heater 0.0% 0.03 - - 0.0% 0.03 - -5.1%
Miscellaneous Miscellaneous 1.9% 0.03 0.00 0.2 1.9% 0.03 0.00 0.0%
Total 0.28 102 0.23 -17.5%
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Table A-33 Miscellaneous Commercial Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to

End Use Technology Saturation (kWh/sq t) (kWh/sq ft) (GWh) Saturation (kWh/sq ft) (kWh/sq ft) Average
Cooling Air-Cooled Chiller 0.2% 2.64 0.01 2.5 0.3% 2.08 0.01 -21.2%
Cooling Water-Cooled Chiller 4.1% 2.54 0.11 42.7 4.9% 2.07 0.10 -18.5%
Cooling Roof top AC 20.7% 2.80 0.58 235.8 24.8% 2.16 0.54 -22.6%
Cooling Air-Source Heat Pump 1.6% 2.53 0.04 15.9 1.9% 1.85 0.03 -26.9%
Cooling Geothermal Heat Pump 0.4% 1.69 0.01 2.7 0.5% 1.31 0.01 -22.2%
Cooling Other Cooling 19.7% 2.14 0.42 171.5 23.6% 1.96 0.46 -8.7%
Heating Air-Source Heat Pump 1.6% 3.63 0.06 22.9 1.6% 3.22 0.05 -11.3%
Heating Geothermal Heat Pump 0.4% 242 0.01 3.8 0.4% 2.04 0.01 -15.8%
Heating Electric Room Heat 0.3% 3.67 0.01 5.1 0.3% 337 0.01 -8.2%
Heating Electric Furnace 3.1% 3.85 0.12 48.6 3.1% 3.53 0.11 -8.2%
Ventilation Ventilation 100.0% 0.56 0.56 226.0 100.0% 0.44 0.44 -20.6%
Water Heating Water Heater 38.0% 1.06 0.40 163.9 38.0% 0.99 0.37 -6.9%
Interior Lighting Screw-in 100.0% 0.89 0.89 364.2 100.0% 0.60 0.60 -32.5%
Interior Lighting High-Bay Fixtures 100.0% 1.62 1.62 660.8 100.0% 0.88 0.88 -45.6%
Interior Lighting Linear Fluorescent 100.0% 0.55 0.55 222.5 100.0% 0.50 0.50 -8.2%
Exterior Lighting Screw-in 100.0% 0.24 0.24 97.7 100.0% 0.21 0.21 -14.5%
Exterior Lighting HID 100.0% 0.51 0.51 205.8 100.0% 0.34 0.34 -31.8%
Exterior Lighting Linear Fluorescent 100.0% 0.27 0.27 110.5 120.0% 0.30 0.36 11.1%
Refrigeration Walk-in Refrigerator 25.5% 0.28 0.07 29.4 30.6% 0.12 0.04 -56.6%
Refrigeration Reach-in Refrigerator 25.5% 0.04 0.01 4.5 30.6% 0.02 0.01 -51.4%
Refrigeration Glass Door Display 25.5% 0.18 0.05 19.0 30.6% 0.16 0.05 -10.3%
Refrigeration Open Display Case 25.5% 0.08 0.02 8.6 30.6% 0.08 0.02 -9.0%
Refrigeration Icemaker 25.5% 0.05 0.01 5.2 30.6% 0.04 0.01 -12.2%
Refrigeration Vending Machine 25.5% 0.09 0.02 9.3 28.0% 0.06 0.02 -29.6%
Food Preparation Oven 12.3% 0.13 0.02 6.4 13.5% 0.13 0.02 -1.1%
Food Preparation Fryer 12.3% 0.19 0.02 9.5 13.5% 0.19 0.03 -0.6%
Food Preparation Dishwasher 12.3% 0.29 0.04 14.6 13.5% 0.22 0.03 -24.0%
Food Preparation Hot Food Container 12.3% 0.08 0.01 4.2 13.5% 0.05 0.01 -39.5%
Office Equipment Desktop Computer 100.0% 0.16 0.16 63.8 110.0% 0.16 0.17 1.4%
Office Equipment Laptop 100.0% 0.02 0.02 9.9 120.0% 0.02 0.03 1.4%
Office Equipment Server 100.0% 0.11 0.11 45.3 110.0% 0.11 0.12 -2.6%
Office Equipment Monitor 100.0% 0.03 0.03 11.8 110.0% 0.03 0.03 -2.7%
Office Equipment Printer/Copier/Fax 100.0% 0.03 0.03 12.2 125.0% 0.03 0.04 -4.3%
Office Equipment POS Terminal 30.5% 0.06 0.02 7.5 36.6% 0.05 0.02 -14.1%
Miscellaneous Non-HVAC Motors 59.9% 0.06 0.04 15.2 71.9% 0.06 0.04 -5.0%
Miscellaneous Pool Pump 4.3% 0.00 0.00 0.0 5.1% 0.00 0.00 0.0%
Miscellaneous Pool Heater 1.1% 0.00 0.00 0.0 1.1% 0.00 0.00 0.0%
Miscellaneous Miscellaneous 100.0% 0.76 0.76 307.4 100.0% 0.76 0.76 0.0%
Total 7.83 3,187 6.48 -17.3%
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Table A-34 Miscellaneous Commercial Natural Gas Market Profile, 2010
Average Market Profile New Units
. UEC Intensity Usage . UEC Intensity Compared to
En Technol turation turation
d Use echnology Saturatio (therm/sq ft) (therm/sq ft) (mmTherm) Saturatio (therm) (therm/sq ft) Average

Heating Furnace 29.5% 0.22 0.07 26.6 29.5% 0.19 0.06 -13.5%
Heating Boiler 23.4% 1.87 0.44 177.6 23.4% 1.42 0.33 -24.1%
Heating Other Heating 16.0% 0.22 0.04 14.4 16.0% 0.18 0.03 -19.3%
Water Heating Water Heater 39.5% 0.38 0.15 60.7 39.5% 0.31 0.12 -16.8%
Food Preparation Oven 17.5% 0.02 0.00 1.5 17.5% 0.02 0.00 -1.6%
Food Preparation Fryer 17.5% 0.03 0.01 24 17.5% 0.03 0.01 -1.6%
Food Preparation Broiler 17.5% 0.03 0.01 2.4 17.5% 0.03 0.01 0.0%
Food Preparation Griddle 17.5% 0.03 0.01 2.4 17.5% 0.03 0.01 -0.6%
Food Preparation Range 17.5% 0.03 0.01 2.4 17.5% 0.03 0.01 0.0%
Food Preparation Steamer 17.5% 0.03 0.01 2.4 17.5% 0.03 0.01 -8.3%
Miscellaneous Pool Heater 1.1% 0.29 0.00 1.3 1.1% 0.27 0.00 -7.7%
Miscellaneous Miscellaneous 14.7% 0.29 0.04 17.3 14.7% 0.29 0.04 0.0%
Total 0.76 311 0.62 -19.2%
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Table A-35 Chemical and Pharmaceutical Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit: Compared to

End Use Technology Saturation (kWh) (kWh /em}l)l) ( ngh) Saturation (kWh) (kWh /em}l)l) Av':rage
Cooling Air-Cooled Chiller 2.5% 7,356.0 183.9 16.3 2.5% 5,861.9 146.5 -20.3%
Cooling Water-Cooled Chiller 2.5% 7,139.6 178.5 15.8 2.5% 6,257.1 156.4 -12.4%
Cooling Roof top AC 5.6% 7,112.7 397.1 353 5.6% 5,684.0 317.3 -20.1%
Cooling Air-Source Heat Pump 1.2% 6,430.0 74.1 6.6 1.2% 4,787.8 55.2 -25.5%
Cooling Geothermal Heat Pump 0.3% 4,288.8 12.4 11 0.3% 3,419.8 9.9 -20.3%
Cooling Other Cooling 3.1% 5,449.9 166.8 14.8 3.1% 4,970.3 152.1 -8.8%
Heating Air-Source Heat Pump 1.2% 16,886.4 194.6 17.3 1.2% 13,849.4 159.6 -18.0%
Heating Geothermal Heat Pump 0.3% 11,263.2 325 2.9 0.3% 9,171.2 26.4 -18.6%
Heating Electric Room Heat 0.2% 20,157.8 34.9 3.1 0.2% 18,827.4 32.6 -6.6%
Heating Electric Furnace 1.6% 21,165.7 329.6 293 1.6% 19,768.7 307.8 -6.6%
Ventilation Ventilation 100.0% 679.9 679.9 60.4 100.0% 544.6 544.6 -19.9%
Interior Lighting Screw-in 100.0% 240.1 240.1 213 100.0% 160.0 160.0 -33.4%
Interior Lighting High-Bay Fixtures 100.0% 938.0 938.0 833 100.0% 471.0 471.0 -49.8%
Interior Lighting Linear Fluorescent 100.0% 213.6 213.6 19.0 100.0% 206.1 206.1 -3.5%
Exterior Lighting Screw-in 100.0% 0.1 0.1 0.0 100.0% 0.0 0.0 -44.7%
Exterior Lighting HID 100.0% 130.3 130.3 11.6 100.0% 85.2 85.2 -34.6%
Exterior Lighting Linear Fluorescent 100.0% 0.6 0.6 0.1 100.0% 0.6 0.6 0.2%
Motors Pumps 100.0% 3,902.1 3,902.1 346.5 100.0% 3,862.3 3,862.3 -1.0%
Motors Fans & Blowers 100.0% 1,083.9 1,083.9 96.3 100.0% 1,072.9 1,072.9 -1.0%
Motors Compressed Air 100.0% 4,335.7 4,335.7 385.0 100.0% 4,291.5 4,291.5 -1.0%
Motors Matl Handling 100.0% 1,083.9 1,083.9 96.3 100.0% 1,072.9 1,072.9 -1.0%
Motors Matl Processing 100.0% 6,503.5 6,503.5 577.5 100.0% 6,437.1 6,437.1 -1.0%
Motors Other Motors 100.0% 650.4 650.4 57.8 100.0% 643.7 643.7 -1.0%
Process Process Heating 100.0% 3,243.7 3,243.7 288.0 100.0% 3,243.7 3,243.7 0.0%
Process Process Cooling and Refrig 100.0% 2,737.0 2,737.0 243.0 100.0% 2,737.0 2,737.0 0.0%
Process Electro-Chemical Processes 100.0% 3,250.5 3,250.5 288.6 100.0% 3,250.5 3,250.5 0.0%
Process Other Process 100.0% 285.2 285.2 253 100.0% 285.2 285.2 0.0%
Miscellaneous Miscellaneous 100.0% 985.5 985.5 87.5 100.0% 985.5 985.5 0.0%
Total 31,868 2,830 30,714 -3.6%
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Table A-36 Chemical and Pharmaceutical Natural Gas Market Profile, 2010

Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit: Compared to
End Use Technology Saturation (therm) (therm/eanI) (mmThgerm) Saturation (therm) (therm/enrpl) Avperage
Heating Furnace 24.0% 98.5 23.6 2.1 24.0% 83.4 20.0 -15.3%
Heating Boiler 5.5% 177.0 9.7 0.9 5.5% 137.9 7.6 -22.1%
Heating Other Heating 18.4% 98.5 18.2 1.6 18.4% 79.8 14.7 -19.0%
Process Process Heating 100.0% 546.9 546.9 48.6 100.0% 546.9 546.9 0.0%
Process Process Boiler 100.0% 1,290.6 1,290.6 114.6 100.0% 994.3 994.3 -23.0%
Process Process Cooling 100.0% 9.1 9.1 0.8 100.0% 9.1 9.1 0.0%
Process Other Process 100.0% 41.9 41.9 3.7 100.0% 41.9 419 0.0%
Miscellaneous Miscellaneous 100.0% 90.9 90.9 8.1 100.0% 90.9 90.9 0.0%
Total 2,031 180 1,725 -15.0%
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Table A-37 Paper Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit: Compared to

End Use Technology Saturation (kWh) (kWh /em}l)l) ( ngh) Saturation (kWh) (kWh /em}l)l) Av':rage
Cooling Air-Cooled Chiller 2.5% 16,606.9 415.2 4.8 2.5% 13,2339 330.8 -20.3%
Cooling Water-Cooled Chiller 2.5% 16,118.4 403.0 4.6 2.5% 14,126.1 353.2 -12.4%
Cooling Roof top AC 5.6% 16,057.8 896.4 10.3 5.6% 12,832.3 716.3 -20.1%
Cooling Air-Source Heat Pump 1.2% 14,516.4 167.3 1.9 1.2% 10,808.9 124.6 -25.5%
Cooling Geothermal Heat Pump 0.3% 9,682.5 27.9 0.3 0.3% 7,720.5 22.2 -20.3%
Cooling Other Cooling 3.1% 12,303.7 376.6 4.3 3.1% 11,221.0 343.4 -8.8%
Heating Air-Source Heat Pump 1.2% 38,123.0 439.4 5.1 1.2% 31,266.7 360.4 -18.0%
Heating Geothermal Heat Pump 0.3% 25,428.0 733 0.8 0.3% 20,705.1 59.7 -18.6%
Heating Electric Room Heat 0.2% 45,508.5 78.7 0.9 0.2% 42,504.9 73.5 -6.6%
Heating Electric Furnace 1.6% 47,783.9 744.0 8.6 1.6% 44,630.2 694.9 -6.6%
Ventilation Ventilation 100.0% 1,535.0 1,535.0 17.7 100.0% 1,229.6 1,229.6 -19.9%
Interior Lighting Screw-in 100.0% 794.0 794.0 9.1 100.0% 529.1 529.1 -33.4%
Interior Lighting High-Bay Fixtures 100.0% 3,102.1 3,102.1 35.7 100.0% 1,557.9 1,557.9 -49.8%
Interior Lighting Linear Fluorescent 100.0% 706.6 706.6 8.1 100.0% 681.5 681.5 -3.5%
Exterior Lighting Screw-in 100.0% 0.2 0.2 0.0 100.0% 0.1 0.1 -44.7%
Exterior Lighting HID 100.0% 430.9 430.9 5.0 100.0% 281.7 281.7 -34.6%
Exterior Lighting Linear Fluorescent 100.0% 1.9 19 0.0 100.0% 19 19 0.2%
Motors Pumps 100.0% 20,620.4 20,620.4 237.1 100.0% 20,410.0 20,410.0 -1.0%
Motors Fans & Blowers 100.0% 11,103.3 11,103.3 127.7 100.0% 10,989.9 10,989.9 -1.0%
Motors Compressed Air 100.0% 5,551.7 5,551.7 63.8 100.0% 5,495.1 5,495.1 -1.0%
Motors Matl Handling 100.0% 13,482.6 13,482.6 155.0 100.0% 13,345.0 13,345.0 -1.0%
Motors Matl Processing 100.0% 13,482.6 13,482.6 155.0 100.0% 13,345.0 13,345.0 -1.0%
Motors Other Motors 100.0% 8,724.0 8,724.0 100.3 100.0% 8,635.0 8,635.0 -1.0%
Process Process Heating 100.0% 12,338.7 12,338.7 141.9 100.0% 12,338.7 12,338.7 0.0%
Process Process Cooling and Refrig 100.0% 1,700.3 1,700.3 19.6 100.0% 1,700.3 1,700.3 0.0%
Process Electro-Chemical Processes 100.0% 701.2 701.2 8.1 100.0% 701.2 701.2 0.0%
Process Other Process 100.0% 1,075.2 1,075.2 124 100.0% 1,075.2 1,075.2 0.0%
Miscellaneous Miscellaneous 100.0% 2,389.4 2,389.4 27.5 100.0% 2,389.4 2,389.4 0.0%
Total 101,362 1,166 97,786 -3.5%
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Table A-38 Paper Natural Gas Market Profile, 2010

Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit: Compared to
End Use Technology Saturation (therm) (therm/eanI) (mmThgerm) Saturation (therm) (therm/enrpl) Avperage
Heating Furnace 24.0% 473.2 113.5 13 24.0% 400.6 96.1 -15.3%
Heating Boiler 5.5% 850.7 46.6 0.5 5.5% 662.6 36.3 -22.1%
Heating Other Heating 18.4% 473.2 87.3 1.0 18.4% 383.3 70.7 -19.0%
Process Process Heating 100.0% 1,627.9 1,627.9 18.7 100.0% 1,627.9 1,627.9 0.0%
Process Process Boiler 100.0% 4,027.6 4,027.6 46.3 100.0% 3,103.1 3,103.1 -23.0%
Process Process Cooling 100.0% 11.4 11.4 0.1 100.0% 114 11.4 0.0%
Process Other Process 100.0% 323 323 0.4 100.0% 323 323 0.0%
Miscellaneous Miscellaneous 100.0% 621.0 621.0 7.1 100.0% 621.0 621.0 0.0%
Total 6,567 76 5,599 -14.8%

EnerNOC Utility Solutions Consulting A-39



Market Profiles

Table A-39 Food Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit: Compared to

End Use Technology Saturation (kWh) (kWh /em}l)l) ( ngh) Saturation (kWh) (kWh /em}l)l) Av':rage
Cooling Air-Cooled Chiller 2.5% 7,693.8 192.3 5.8 2.5% 6,131.1 153.3 -20.3%
Cooling Water-Cooled Chiller 2.5% 7,467.5 186.7 5.6 2.5% 6,544.4 163.6 -12.4%
Cooling Roof top AC 5.6% 7,439.4 415.3 12.5 5.6% 5,945.0 331.9 -20.1%
Cooling Air-Source Heat Pump 1.2% 6,725.3 77.5 23 1.2% 5,007.7 57.7 -25.5%
Cooling Geothermal Heat Pump 0.3% 4,485.8 12.9 0.4 0.3% 3,576.8 10.3 -20.3%
Cooling Other Cooling 3.1% 5,700.2 174.5 5.2 3.1% 5,198.6 159.1 -8.8%
Heating Air-Source Heat Pump 1.2% 17,661.9 203.6 6.1 1.2% 14,485.5 167.0 -18.0%
Heating Geothermal Heat Pump 0.3% 11,780.5 33.9 1.0 0.3% 9,592.4 27.6 -18.6%
Heating Electric Room Heat 0.2% 21,083.6 36.5 1.1 0.2% 19,692.0 34.1 -6.6%
Heating Electric Furnace 1.6% 22,137.7 344.7 10.3 1.6% 20,676.6 3219 -6.6%
Ventilation Ventilation 100.0% 711.2 711.2 213 100.0% 569.6 569.6 -19.9%
Interior Lighting Screw-in 100.0% 337.2 337.2 10.1 100.0% 224.7 224.7 -33.4%
Interior Lighting High-Bay Fixtures 100.0% 1,317.5 1,317.5 395 100.0% 661.6 661.6 -49.8%
Interior Lighting Linear Fluorescent 100.0% 300.1 300.1 9.0 100.0% 289.4 289.4 -3.5%
Exterior Lighting Screw-in 100.0% 0.1 0.1 0.0 100.0% 0.1 0.1 -44.7%
Exterior Lighting HID 100.0% 183.0 183.0 5.5 100.0% 119.6 119.6 -34.6%
Exterior Lighting Linear Fluorescent 100.0% 0.8 0.8 0.0 100.0% 0.8 0.8 0.2%
Motors Pumps 100.0% 2,924.2 2,924.2 87.7 100.0% 2,894.3 2,894.3 -1.0%
Motors Fans & Blowers 100.0% 2,103.2 2,103.2 63.1 100.0% 2,081.7 2,081.7 -1.0%
Motors Compressed Air 100.0% 1,185.3 1,185.3 35.6 100.0% 1,173.2 1,173.2 -1.0%
Motors Matl Handling 100.0% 1,792.0 1,792.0 53.8 100.0% 1,773.7 1,773.7 -1.0%
Motors Matl Processing 100.0% 2,544.8 2,544.8 76.3 100.0% 2,518.8 2,518.8 -1.0%
Motors Other Motors 100.0% - - - 100.0% - - 0.0%
Process Process Heating 100.0% 2,653.1 2,653.1 79.6 100.0% 2,653.1 2,653.1 0.0%
Process Process Cooling and Refrig 100.0% 6,947.6 6,947.6 208.4 100.0% 6,947.6 6,947.6 0.0%
Process Electro-Chemical Processes 100.0% 30.9 30.9 0.9 100.0% 30.9 30.9 0.0%
Process Other Process 100.0% 169.0 169.0 5.1 100.0% 169.0 169.0 0.0%
Miscellaneous Miscellaneous 100.0% 1,211.5 1,211.5 36.3 100.0% 1,211.5 1,211.5 0.0%
Total 26,089 783 24,746 -5.1%
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Table A-40 Food Natural Gas Market Profile, 2010

Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit: Compared to
End Use Technology Saturation (therm) (therm/eanI) (mmThgerm) Saturation (therm) (therm/enrpl) Avperage
Heating Furnace 24.0% 226.3 54.3 1.6 24.0% 191.6 46.0 -15.3%
Heating Boiler 5.5% 406.9 223 0.7 5.5% 316.9 17.4 -22.1%
Heating Other Heating 18.4% 226.3 41.7 13 18.4% 183.3 33.8 -19.0%
Process Process Heating 100.0% 685.7 685.7 20.6 100.0% 685.7 685.7 0.0%
Process Process Boiler 100.0% 1,335.4 1,335.4 40.1 100.0% 1,028.8 1,028.8 -23.0%
Process Process Cooling 100.0% 3.2 3.2 0.1 100.0% 3.2 3.2 0.0%
Process Other Process 100.0% 16.6 16.6 0.5 100.0% 16.6 16.6 0.0%
Miscellaneous Miscellaneous 100.0% 105.8 105.8 3.2 100.0% 105.8 105.8 0.0%
Total 2,265 68 1,937 -14.5%
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Table A-41 Miscellaneous Industrial Electric Market Profile, 2010
Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit: Compared to

End Use Technology Saturation (kWh) (kWh /em}l)l) ( ngh) Saturation (kWh) (kWh /em}l)l) Av':rage
Cooling Air-Cooled Chiller 2.5% 24,535.9 613.4 77.8 2.5% 19,552.4 488.8 -20.3%
Cooling Water-Cooled Chiller 2.5% 23,814.1 595.4 75.6 2.5% 20,870.5 521.8 -12.4%
Cooling Roof top AC 5.6% 23,724.5 1,324.4 168.1 5.6% 18,959.0 1,058.3 -20.1%
Cooling Air-Source Heat Pump 1.2% 21,4473 247.2 314 1.2% 15,969.6 184.1 -25.5%
Cooling Geothermal Heat Pump 0.3% 14,305.3 41.2 5.2 0.3% 11,406.7 329 -20.3%
Cooling Other Cooling 3.1% 18,178.1 556.4 70.6 3.1% 16,578.4 507.4 -8.8%
Heating Air-Source Heat Pump 1.2% 56,324.7 649.2 82.4 1.2% 46,194.9 532.5 -18.0%
Heating Geothermal Heat Pump 0.3% 37,568.6 108.3 13.7 0.3% 30,590.6 88.2 -18.6%
Heating Electric Room Heat 0.2% 67,236.4 116.3 14.8 0.2% 62,798.8 108.6 -6.6%
Heating Electric Furnace 1.6% 70,598.2 1,099.2 139.5 1.6% 65,938.7 1,026.7 -6.6%
Ventilation Ventilation 100.0% 2,267.9 2,267.9 287.8 100.0% 1,816.6 1,816.6 -19.9%
Interior Lighting Screw-in 100.0% 833.2 833.2 105.7 100.0% 555.2 555.2 -33.4%
Interior Lighting High-Bay Fixtures 100.0% 3,255.2 3,255.2 413.1 100.0% 1,634.8 1,634.8 -49.8%
Interior Lighting Linear Fluorescent 100.0% 741.5 741.5 94.1 100.0% 715.1 715.1 -3.5%
Exterior Lighting Screw-in 100.0% 0.2 0.2 0.0 100.0% 0.1 0.1 -44.7%
Exterior Lighting HID 100.0% 452.1 452.1 57.4 100.0% 295.6 295.6 -34.6%
Exterior Lighting Linear Fluorescent 100.0% 2.0 2.0 0.3 100.0% 2.0 2.0 0.2%
Motors Pumps 100.0% 1,592.7 1,592.7 202.1 100.0% 1,576.5 1,576.5 -1.0%
Motors Fans & Blowers 100.0% 1,912.8 1,912.8 242.7 100.0% 1,893.2 1,893.2 -1.0%
Motors Compressed Air 100.0% 1,546.6 1,546.6 196.3 100.0% 1,530.9 1,530.9 -1.0%
Motors Matl Handling 100.0% 659.0 659.0 83.6 100.0% 652.2 652.2 -1.0%
Motors Matl Processing 100.0% 2,612.3 2,612.3 3315 100.0% 2,585.6 2,585.6 -1.0%
Motors Other Motors 100.0% 54.9 54.9 7.0 100.0% 543 54.3 -1.0%
Process Process Heating 100.0% 3,913.6 3,913.6 496.6 100.0% 3,913.6 3,913.6 0.0%
Process Process Cooling and Refrig 100.0% 1,680.3 1,680.3 213.2 100.0% 1,680.3 1,680.3 0.0%
Process Electro-Chemical Processes 100.0% 150.1 150.1 19.0 100.0% 150.1 150.1 0.0%
Process Other Process 100.0% 229.7 229.7 29.1 100.0% 229.7 229.7 0.0%
Miscellaneous Miscellaneous 100.0% 1,513.8 1,513.8 192.1 100.0% 1,513.8 1,513.8 0.0%
Total 28,769 3,651 25,349 -11.9%
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Table A-42 Miscellaneous Industrial Natural Gas Market Profile, 2010

Average Market Profile New Units
. UEC Intensit Usage . UEC Intensit: Compared to
End Use Technology Saturation (therm) (therm/eanI) (mmThgerm) Saturation (therm) (therm/enrpl) Avperage
Heating Furnace 24.0% 1,484.7 356.0 45.2 24.0% 1,257.0 301.4 -15.3%
Heating Boiler 5.5% 2,669.1 146.1 18.5 5.5% 2,079.0 113.8 -22.1%
Heating Other Heating 18.4% 1,484.7 273.8 34.7 18.4% 1,202.5 221.8 -19.0%
Process Process Heating 100.0% 249.7 249.7 31.7 100.0% 249.7 249.7 0.0%
Process Process Boiler 100.0% 220.9 220.9 28.0 100.0% 170.2 170.2 -23.0%
Process Process Cooling 100.0% 1.2 1.2 0.1 100.0% 1.2 1.2 0.0%
Process Other Process 100.0% 34.0 34.0 4.3 100.0% 34.0 34.0 0.0%
Miscellaneous Miscellaneous 100.0% 80.3 80.3 10.2 100.0% 80.3 80.3 0.0%
Total 1,362 173 1,172 -13.9%
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APPENDIX | B

RESIDENTIAL ENERGY EFFICIENCY EQUIPMENT AND MEASURE
DATA

This appendix presents detailed information for all energy-efficiency measures (equipment and
non-equipment measures per the LoadMAP taxonomy) that were evaluated as part of this study.
Several sets of tables are provided.

Measure Descriptions

Table B-1 and Table B-2 provide brief descriptions for all equipment and non-equipment
measures that were assessed for potential.

Equipment Measure Data

Table B-3 through Table B-26 list the detailed unit-level data for the equipment measures for
each of the housing type segments — Single Family, Single Family Limited Income, Multi Family
Renter, Multi Family Renter Limited Income, Multi Family Owner and Multi Family Owner Limited
Income — and for existing and new construction, respectively. Savings are in annual kWh or
therms per household, and incremental costs are in $/household ($/HH), unless noted otherwise.
The BC ratio shown in the tables are for the first year of the potential analysis (2013), although
the B/C ratio is calculated within LoadMAP for each year of the forecast. The B/C ratio in the
tables is 1.00 if the measure represents the baseline technology, and zero if the technology is
not available in 2013. The final data item in these tables is the levelized cost of conserved
energy, which is defined as the cost of the measure divided by the cumulative amount of energy
savings accrued over the measure’s lifetime ($/kWh or $/therm).

Non-Equipment Measure Data

Table B-27 through Table B-38 list the detailed unit-level data for the non-equipment energy
efficiency measures for each of the housing type segments and for existing and new
construction, respectively. Because these measures can produce energy-use savings for multiple
end-use loads (e.g., insulation affects heating and cooling energy use) savings are expressed as
a net percentage of all the relevant, combined end-use loads. Base saturation indicates the
percentage of homes in which the measure is already installed. Applicability is a factor that
account for whether the measure is applicable to the building. Cost is expressed in $/household.
The detailed measure-level tables present the results of the benefit/cost (B/C) analysis for the
first year of the analysis (2013) although the B/C ratio is calculated within LoadMAP for each
year of the forecast. These tables also contain the levelized cost of conserved energy, which is
defined as the cost of the measure divided by the cumulative amount of energy savings accrued
over the measure’s lifetime. Because these measures can effect multiple fuels, this metric is
given in terms of $/kBTU. To convert to $/kWh, multiply these costs by 11.4. To covert to
$/therm, multiply by 100.
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Residential Energy Efficiency Equipment and Measure Data

Table B-1 Residential Energy Efficiency Equipment Measure Descriptions

|__EndUse | Technology

Central air conditioners consist of a refrigeration system using a direct
expansion cycle. Equipment includes a compressor, an air-cooled
condenser (located outdoors), an expansion valve, and an evaporator coil.
A supply fan near the evaporator coil distributes supply air through air
ducts to the building. Cooling efficiencies vary based on materials used,
equipment size, condenser type, and system configuration. CACs may be
unitary (all components housed in a factory-built assembly) or split system
(an outdoor condenser section and an indoor evaporator section
connected by refrigerant lines and with the compressor either indoors or
outdoors). Energy efficiency is rated according to the size of the unit using
the Seasonal Energy Efficiency Rating (SEER). Ductless systems with
Variable Refrigerant Flow further improve the operating efficiency.

Cooling Central AC

Room air conditioners are designed to cool a single room or space. They
incorporate a complete air-cooled refrigeration and air-handling system in
an individual package. Room air conditioners come in several forms,
including window, split-type, and packaged terminal units. Energy
efficiency is rated according to the size of the unit using the Energy
Efficiency Rating (EER).

Cooling Room AC

A central heat pump consists of components similar to a CAC system, but is
usually designed to function both as a heat pump and an air conditioner. It
consists of a refrigeration system using a direct expansion (DX) cycle.
Equipment includes a compressor, an air-cooled condenser (located
outdoors), an expansion valve, and an evaporator coil (located in the
supply air duct near the supply fan) and a reversing valve to change the DX
cycle from cooling to heating when required. The cooling and heating
efficiencies vary based on the materials used, equipment size, condenser
type, and system configuration. Heat pumps may be unitary (all
components housed in a factory-built assembly) or a split system (an
outdoor condenser section and an indoor evaporator section connected by
refrigerant lines, with either outdoors or indoors. A high-efficiency option
for a ductless mini-split system is also analyzed.

Cooling / Air-Source Heat
Heating Pump

Geothermal heat pumps are similar to air-source heat pumps, but use the
ground or groundwater instead of outside air to provide a heat
source/sink. A geothermal heat pump system generally consists of three
major subsystems or parts: a geothermal heat pump to move heat between
the building and the fluid in the earth connection, an earth connection for
transferring heat between the fluid and the earth, and a distribution
subsystem for delivering heating or cooling to the building. The system may
also have a desuperheater to supplement the building's water heater, or a
full-demand water heater to meet all of the building's hot water needs.

Cooling / Geothermal Heat
Heating Pump

Resistive heating elements are used to convert electricity directly to heat.
Heating Electric Furnace The heat is then delivered by a supply fan and duct system to the regions
that require heating.

Resistive heating elements are used to convert electricity directly to heat.
Conductive fins surrounding the element or another mechanism is used to

Heatin Electric Room Heat
& deliver the heat directly to the surrounding room or area. These are
typically either baseboard or wall-mounted units.
Heating Furnace Furnaces heat air and distribute the heated air through the building using

ducts. Efficiency improvements can include: exhaust fan controls,
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Residential Energy Efficiency Equipment and Measure Data

electronic ignition (no pilot light), compact size and lighter weight to
reduce cycling losses, smaller-diameter flue pipe, and sealed combustion.
Very high efficiency units, or condensing units, condense the water vapor
produced in the combustion process and also use the heat from this
condensation.

Boilers heat water, providing either hot water or steam to be distributed
around the building for heating. Steam is distributed via pipes to steam
radiators, and hot water can be distributed via baseboard radiators or
radiant floor systems, or can heat air via a coil. Efficiency improvements

Heating Boiler can include: exhaust fan controls, electronic ignition (no pilot light),
compact size and lighter weight to reduce cycling losses, smaller-diameter
flue pipe, and sealed combustion. Very high efficiency units, or condensing
units, condense the water vapor produced in the combustion process and
also use the heat from this condensation.

For electric hot water heating, the most common type is a storage heater,
which incorporates an electric heating element, storage tank, outer jacket,
insulation, and controls in a single unit. Efficient units are characterized by
a high recovery or thermal efficiency and low standby losses (the ratio of
heat lost per hour to the content of the stored water). A further efficiency
gain is available through a heat pump water heater (HPWH), which uses a
vapor-compression thermodynamic cycle similar to that found in an air-
conditioner or refrigerator to extract heat from an available source (e.g.,
air) and reject that heat to a higher temperature sink, in this case, the
Water Heater water in the water heater. Electric instantaneous water heaters are
available, but are excluded from this study due to potentially high
instantaneous demand concerns.
For natural gas hot water heating, the most common type is a storage
heater, which incorporates a burner, storage tank, outer jacket, insulation,
and controls in a single unit. Efficient units are characterized by a high
recovery or thermal efficiency and low standby losses (the ratio of heat lost
per hour to the content of the stored water). A further efficiency gain is
available in condensing units, which condense the water vapor produced in
the combustion process and also use the heat from this condensation.

Water
Heating

Infrared halogen lamps are designed to be a replacement for standards
incandescent lamps. Also referred to as advanced incandescent lamps,
these products meet the Energy Independence and Security Act (EISA)
lighting standards and are phased in as the baseline technology screw-in
lamp technology to reflect the timeline over which the EISA lighting
standards take effect. Compact fluorescent lamps are designed to be a
replacement for standard incandescent lamps and use about 25% of the
energy used by standard incandescent lamps to produce the same lumen

Interior ) output. They can use either electronic or magnetic ballasts. Integral

L. Screw-in . .

Lighting compact fluorescent lamps have the ballast integrated into the base of the
lamp and have a standard screw-in base that permits installation into
existing incandescent fixtures. Light-emitting diode (LED) lighting has seen
recent penetration in specific applications such as traffic lights and exit
signs. With the potential for extremely high efficiency, LEDs show promise
to provide general-use lighting for interior spaces. Current models
commercially available have efficacies comparable to CFLs. However,
theoretical efficiencies are significantly higher. LED models under
development are expected to provide improved efficacies.
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Appliances
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Linear Fluorescent

Specialty Lighting

Screw-in

Refrigerator

Second
Refrigerator

Freezer

T8 fluorescent lamps are smaller in diameter than standard T12 lamps,
resulting in greater light output per watt. T8 lamps also operate at a lower
current and wattage, which increases the efficiency of the ballast but
requires the lamps to be compatible with the ballast. Fluorescent lamp
fixtures can include a reflector that increases the light output from the
fixture, and thus make it possible to use a fewer number of lamps in each
fixture. T5 lamps further increase efficiency by reducing the lamp diameter
to 5/8”. Light-emitting diode (LED) lighting has seen recent penetration in
specific applications such as traffic lights and exit signs. With the potential
for extremely high efficiency, LEDs show promise to provide general-use
lighting for interior spaces. Current models commercially available have
efficacies comparable to CFLs. However, theoretical efficiencies are
significantly higher. LED models under development are expected to
provide improved efficacies.

Bulbs that the DOE does not consider conventional and are not covered by
federal efficiency standards. These include: appliance bulbs, heavy-duty
bulbs, dimmable bulbs, three-way bulbs, G shape (globe) lamps, candelabra
base, and others.

Infrared halogen lamps are designed to be a replacement for standards
incandescent lamps. Also referred to as advanced incandescent lamps,
these products meet the Energy Independence and Security Act (EISA)
lighting standards and are phased in as the baseline technology screw-in
lamp technology to reflect the timeline over which the EISA lighting
standards take effect. Compact fluorescent lamps are designed to be a
replacement for standard incandescent lamps and use about 25% of the
energy used by standard incandescent lamps to produce the same lumen
output. They can use either electronic or magnetic ballasts. Integral
compact fluorescent lamps have the ballast integrated into the base of the
lamp and have a standard screw-in base that permits installation into
existing incandescent fixtures. Light-emitting diode (LED) lighting has seen
recent penetration in specific applications such as traffic lights and exit
signs. With the potential for extremely high efficiency, LEDs show promise
to provide general-use lighting for interior spaces. Current models
commercially available have efficacies comparable to CFLs. However,
theoretical efficiencies are significantly higher. LED models under
development are expected to provide improved efficacies.

Energy-efficient refrigerators/freezers incorporate features such as
improved cabinet insulation, more efficient compressors and evaporator
fans, defrost controls, mullion heaters, oversized condenser coils, and
improved door seals. Further efficiency increases can be obtained by
reducing the volume of refrigerated space, or adding multiple
compartments to reduce losses from opening doors.

Energy-efficient refrigerators/freezers incorporate features such as
improved cabinet insulation, more efficient compressors and evaporator
fans, defrost controls, mullion heaters, oversized condenser coils, and
improved door seals. Further efficiency increases can be obtained by
reducing the volume of refrigerated space, or adding multiple
compartments to reduce losses from opening doors.

Energy-efficient refrigerators/freezers incorporate features such as
improved cabinet insulation, more efficient compressors and evaporator
fans, defrost controls, mullion heaters, oversized condenser coils, and
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improved door seals. Further efficiency increases can be obtained by
reducing the volume of refrigerated space, or adding multiple
compartments to reduce losses from opening doors.

High efficiency clothes washers use superior designs that require less
water. Sensors match the hot water needs to the size and soil level of the
load, preventing energy waste. Further energy and water savings can be
achieved through advanced technologies such as inverter-drive or
combination washer-dryer units. MEF is the official energy efficiency
metric used to compare relative efficiencies of different clothes washers.
MEF considers the energy used to run the washer, heat the water, and run
the dryer. The higher the MEF, the more efficient the clothes washer.

An energy-efficient clothes dryer has a moisture-sensing device to
terminate the drying cycle rather than using a timer, and an energy-
efficient motor is used for spinning the dryer tub. Application of a heat
pump cycle for extracting the moisture from clothes leads to additional
energy savings.

High efficiency dishwashers save by using both improved technology for
the primary wash cycle, and by using less hot water. Construction includes
more effective washing action, energy-efficient motors, and other
advanced technology such as sensors that determine the length of the
wash cycle and the temperature of the water necessary to clean the dishes.

These products have additional insulation in the oven compartment and
tighter-fitting oven door gaskets and hinges to save energy. Conventional
ovens must first heat up about 35 pounds of steel and a large amount of air
before they heat up the food. Higher efficiency options include convection
ovens, halogen burners, and induction burners.

Appliance that heats food with microwave radiation. No high efficiency
option is modeled.

Improved power management can significantly reduce the annual energy
consumption of PCs and monitors in both standby and normal operation.
ENERGY STAR and Climate Savers labeled products provide increasing level
of energy efficiency.

High efficiency electronics use efficient components and employ
sleep/powersave modes.

High efficiency electronics use efficient components and employ
sleep/powersave modes.

High efficiency electronics use efficient components and employ
sleep/powersave modes.

In the average home, electronic products consumed significant energy,
even when they are turn off, to maintain features like clocks, remote
control, and channel/station memory. ENERGY STAR labeled consumer
electronics can drastically reduce consumption during standby mode, in
addition to saving energy through advanced power management during
normal use.

High efficiency electronics can use efficient components and employ
sleep/powersave modes.
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High efficiency electronics can use efficient components and employ

Electronics Set-top Boxes/DVR
sleep/powersave modes.

Efficient pool heaters can make use of heat pump technology to achieve
significantly higher coefficients of performance in the COP=5.0 range.
Gas pool heaters have a burner to heat water in a loop. Efficiency
improvements can include: exhaust fan controls, electronic ignition (no
pilot light), compact size and lighter weight to reduce cycling losses, and
sealed combustion. Very high efficiency units, or condensing units,
condense the water vapor produced in the combustion process and also
use the heat from this condensation.

Miscellaneous | Pool Heater

High-efficiency motors and two-speed pumps provide improved energy

Miscell Pool P
Iscellaneous | Fool Fump efficiency for this load.

In homes heated by a furnace, there is still substantial energy use by the
fan responsible for moving the hot air throughout the ductwork.
Miscellaneous | Furnace Fan Application of an Electronically Commutating Motor (ECM) ensures that
motor speed matches the heating requirements of the system and saves
energy when compared to a continuously operating standard motor.
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Table B-2 Residential Energy Efficiency Non-Equipment Measure Descriptions

v | Mesws | bsoptor |

HVAC (All)

Cooling

HVAC (All)

HVAC (All)

HVAC (All)

HVAC (All)

HVAC (All)

Cooling

HVAC (All)

Insulation - Ceiling

Insulation - Ducting

Insulation -
Foundation

Insulation -
Infiltration Control

Insulation - Radiant
Barrier

Insulation - Wall
Cavity

Insulation - Wall
Sheathing

Ducting - Repair and
Sealing

Windows - High
Efficiency/ENERGY
STAR
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Thermal insulation is material or combinations of materials that are used to
inhibit the flow of heat energy by conductive, convective, and radiative transfer
modes. Thus, thermal insulation above ceilings can conserve energy by
reducing the heat loss or gain into attics and/or through roofs. The type of
building construction defines insulating possibilities. Typical insulating
materials include: loose-fill (blown) cellulose, loose-fill (blown) fiberglass, and
rigid polystyrene.

Air distribution ducts can be insulated to reduce heating or cooling losses. Best
results can be achieved by covering the entire surface area with insulation.
Several types of ducts and duct insulation are available, including flexible duct,
pre-insulated duct, duct board, duct wrap, tacked, or glued rigid insulation, and
waterproof hard shell materials for exterior ducts. This analysis assumes that
installing duct insulation can reduce the temperature drop/gain in ducts by
50%.

Thermal insulation is material or combinations of materials that are used to
inhibit the flow of heat energy by conductive, convective, and radiative transfer
modes. Thus, thermal insulation can conserve energy by reducing heat loss or
gain from a building. The type of building construction defines insulating
possibilities. Typical insulating materials include: loose-fill (blown) cellulose,
loose-fill (blown) fiberglass, and rigid polystyrene. Foundation insulation is
modeled for new construction / major retrofits only.

Lowering the air infiltration rate by caulking small leaks and weather-stripping
around window frames, doorframes, power outlets, plumbing, and wall corners
can provide significant energy savings. Weather-stripping doors and windows
will create a tight seal and further reduce air infiltration.

Radiant barriers are materials installed to reduce the heat gain in buildings.
Radiant barriers are made from materials that are highly reflective and have
low emissivity like aluminum. The closer the emissivity is to O the better they
will perform. Radiant barriers can be placed above the insulation or on the
roof rafters.

Thermal insulation is material or combinations of materials that are used to
inhibit the flow of heat energy by conductive, convective, and radiative transfer
modes. Thus, thermal insulation can conserve energy by reducing heat loss or
gain from a building. The type of building construction defines insulating
possibilities. Typical insulating materials include: loose-fill (blown) cellulose,
loose-fill (blown) fiberglass, and rigid polystyrene. Wall insulation is modeled
for new construction / major retrofits only.

Thermal insulation is material or combinations of materials that are used to
inhibit the flow of heat energy by conductive, convective, and radiative transfer
modes. Thus, thermal insulation can conserve energy by reducing heat loss or
gain from a building. The type of building construction defines insulating
possibilities. Typical insulating materials include: loose-fill (blown) cellulose,
loose-fill (blown) fiberglass, and rigid polystyrene. Wall sheathing is modeled
for new construction / major retrofits only.

Leakage in unsealed ducts varies considerably because of the differences in
fabricating machinery used, the methods for assembly, installation
workmanship, and age of the ductwork. Air leaks from the system to the
outdoors result in a direct loss proportional to the amount of leakage and the
difference in enthalpy between the outdoor air and the conditioned air. To
seal ducts, a wide variety of sealing methods and products exist. Each has a
relatively short shelf life, and no documented research has identified the aging
characteristics of sealant applications.

High-efficiency windows, such as those labeled under the ENERGY STAR
Program, are designed to reduce energy use and increase occupant comfort.
High-efficiency windows reduce the amount of heat transfer through the
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HVAC (All)

HVAC (All)

HVAC (All)

HVAC (All)

HVAC (All)

HVAC (All)

HVAC (All)

HVAC (All)

HVAC (All)

Cooling

Cooling
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Windows - Install
Reflective Film

Doors - Storm and
Thermal

Roofs - High
Reflectivity

Attic Fan -
Installation

Attic Fan -
Photovoltaic -
Installation

Whole-House Fan -
Installation

Ceiling Fan -
Installation

Thermostat -
Clock/Programmable

Home Energy
Management System

Central AC - Early
Replacement

Central AC -
Maintenance and
Tune-Up

glazing surface. For example, some windows have a low-E coating, a thin film of
metallic oxide coating on the glass surface that allows passage of short-wave
solar energy through glass and prevents long-wave energy from escaping.
Another example is double-pane glass that reduces conductive and convective
heat transfer. Some double-pane windows are gas-filled (usually argon) to
further increase the insulating properties of the window.

Reflective films applied to the window interior help reduce solar gain into the
space and thus lower cooling energy use.

Like other components of the shell, doors are subject to several types of heat
loss: conduction, infiltration, and radiant losses. Similar to a storm window, a
storm door creates an insulating air space between the storm and primary
doors. A tight fitting storm door can also help reduce air leakage or infiltration.
Thermal doors have exceptional thermal insulation properties and also are
provided with weather-stripping on the doorframe to reduce air leakage.

The color and material of a building structure surface will determine the
amount of solar radiation absorbed by that surface and subsequently
transferred into a building. This is called solar absorptance. By using a living
roof or a roofing material with a light color (and a lower solar absorptance), the
roof will absorb less solar radiation and consequently reduce the cooling load.
Living roofs also reduce stormwater runoff.

Attic fans can reduce the need for AC by reducing heat transfer from the attic
through the ceiling of the house. A well-ventilated attic can be several degrees
cooler than a comparable, unventilated attic. An option for an attic fan
equipped with a small solar photovoltaic generator is also modeled.

Attic fans can reduce the need for AC by reducing heat transfer from the attic
through the ceiling of the house. A well-ventilated attic can be several degrees
cooler than a comparable, unventilated attic. An option for an attic fan
equipped with a small solar photovoltaic generator is also modeled.

Whole-house fans can reduce the need for AC on moderate-weather days or on
cool evenings. The fan facilitates a quick air change throughout the entire
house. Several windows must be open to achieve the best results. The fan is
mounted on the top floor of the house, usually in a hallway ceiling.

Ceiling fans can reduce the need for air conditioning. However, the house
occupants must also select a ceiling fan with a high-efficiency motor and either
shutoff the AC system or setup the thermostat temperature of the air
conditioning system to realize the potential energy savings. Some ceiling fans
also come with lamps. In this analysis, it is assumed that there are no lamps,
and installing a ceiling fan will allow occupants to increase the thermostat
cooling setpoint up by 2°F.

A programmable thermostat can be added to most heating/cooling systems.
They are typically used during winter to lower temperatures at night and in
summer to increase temperatures during the afternoon. The energy savings
from this type of thermostat are identical to those of a "setback" strategy with
standard thermostats, but the convenience of a programmable thermostat
makes it a much more attractive option. In this analysis, the baseline is
assumed to have no thermostat setback.

A centralized home energy management system can be used to control and
schedule cooling, space heating, lighting, and possibly appliances as well. Some
designs also allow the homeowner to remotely control loads via the Internet.

CAC systems currently on the market are significantly more efficient that older
units, due to technology improvement and stricter appliance standards. This
measure incents homeowners to replace an aging but still working unit with a
new, higher-efficiency one.

An air conditioner's filters, coils, and fins require regular cleaning and
maintenance for the unit to function effectively and efficiently throughout its
life. Neglecting necessary maintenance leads to a steady decline in
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performance, requiring the AC unit to use more energy for the same cooling
load.

A heat pump's filters, coils, and fins require regular cleaning and maintenance
for the unit to function effectively and efficiently throughout its life. Neglecting
necessary maintenance ensures a steady decline in performance while energy
use steadily increases.

Homeowners may have a second room AC unit that is extremely inefficient.
This measure incents homeowners to recycle the second unit and thus also
eliminates associated electricity use.

Automatic control algorithm for boilers that varies the water temperature of
the supply loop in an inverse relationship with the measured outside air
temperature. If it is warmer outside, the hot water supply loop does not have
to be as hot, thereby tailoring boiler heat output to the demand and saving
energy.

Insulating hot water pipes decreases energy losses from piping that distributes
hot water throughout the building. It also results in quicker delivery of hot
water and may allow the lowering of the hot water set point, which saves
energy. The most common insulation materials for this purpose are
polyethylene and neoprene.

A boiler's combustion controls, circulation loops, and heat exchanger require
regular checks and maintenance for the unit to function effectively and
efficiently throughout its life. Neglecting necessary maintenance leads to a
steady decline in performance, requiring the unit to use more energy for the
same heating load.

A furnace's combustion controls, ventilation systems, and heat exchanger
require regular checks and maintenance for the unit to function effectively and
efficiently throughout its life. Neglecting necessary maintenance leads to a
steady decline in performance, requiring the unit to use more energy for the
same heating load.

Drainwater Heat Recovery is a system in which drain water is used to preheat
cold water entering the water heater. While these systems themselves are
relatively inexpensive, upgrading an existing system could be unreasonable
because of demolition costs. Thus they are modeled for new vintage only.

Water faucet aerators are threaded screens that attach to existing faucets.
They reduce the volume of water coming out of faucets while introducing air
into the water stream. This measure provides energy saving by reducing hot
water use, as well as water conservation for both hot and cold water.

Similar to faucet aerators, low-flow showerheads reduce the consumption of
hot water, which in turn decreases water heating energy use.

Insulating hot water pipes decreases energy losses from piping that distributes
hot water throughout the building. It also results in quicker delivery of hot
water and may allow the lowering of the hot water set point, which saves
energy. The most common insulation materials for this purpose are
polyethylene and neoprene.

These measures use either a programmable thermostat or a timer to adjust the
water heater setpoint at times of low usage, typically when a home is
unoccupied.

A desuperheater can be added to an existing geothermal heat pump system
(typically installed with the primary function of space heating and cooling) in
order to draw off a portion of the geothermal heat for water heating purposes.
The system can either supplement the building's water heater, or be a full-
demand water heater that meets all of the building's hot water needs.

Solar water heating systems can be used in residential buildings that have an
appropriate near-south-facing roof or nearby unshaded grounds for installing a
collector. Although system types vary, in general these systems use a solar
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absorber surface within a solar collector or an actual storage tank. Either a
heat-transfer fluid or the actual potable water flows through tubes attached to
the absorber and transfers heat from it. (Systems with a separate heat-
transfer-fluid loop include a heat exchanger that then heats the potable water.)
The heated water is stored in a separate preheat tank or a conventional water
heater tank. If additional heat is needed, it is provided by a conventional
water-heating system.

Occupancy sensors turn lights off when a space is unoccupied. They are
appropriate for areas with intermittent use, such as bathrooms or storage
areas.

Photosensor controls turn exterior lighting on or off based on ambient lighting
levels. Compared with manual operation, this can reduce the operation of
exterior lighting during daylight hours.

Solar photovoltaic generation may be used to power exterior lighting and thus
eliminate all or part of the electrical energy use.

Lighting timers turn exterior lighting on or off based on a preset schedule.
Compared with manual operation, this can reduce the operation of exterior
lighting during daylight hours.

Refrigerators/freezers currently on the market are significantly more efficient
that older units, due to technology improvement and stricter appliance
standards. This measure incents homeowners to replace an aging but still
working unit with a new, higher-efficiency one.

This measure includes repairing and recharging refrigerant lines, cleaning
condenser coils, and replacing the oil. This reduces energy consumption by
improving the rate at which the system can compress and cool refrigerant as it
moves through the system.

Homeowners may have a second refrigerator or freezer that is not used to full
capacity and that, because of its age, is extremely inefficient. This measure
incents homeowners to recycle the second unit and thus also eliminates
associated electricity use.

Homeowners may have a second refrigerator or freezer that is not used to full
capacity and that, because of its age, is extremely inefficient. This measure
incents homeowners to recycle the second unit and thus also eliminates
associated electricity use.

Refrigerators/freezers currently on the market are significantly more efficient
that older units, due to technology improvement and stricter appliance
standards. This measure incents homeowners to replace an aging but still
working unit with a new, higher-efficiency one.

This measure includes repairing and recharging refrigerant lines, cleaning
condenser coils, and replacing the oil. This reduces energy consumption by
improving the rate at which the system can compress and cool refrigerant as it
moves through the system.

Representing a growing portion of home electricity consumption, plug-in
electronics such as set-top boxes, DVD players, gaming systems, digital video
recorders, and even battery chargers for mobile phones and laptop computers
are often designed to supply a set voltage. When the units are not in use, this
voltage could be dropped significantly (~1 W) and thereby generate a
significant energy savings, assumed for this analysis to be between 4-5% on
average. These savings are in excess of the measures already discussed for
computers and televisions.

A pool pump timer allows the pump to turn off automatically, eliminating the
wasted energy associated with unnecessary pumping.

This measure replaces a conventional pool heater with a solar system.
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ENERGY STAR home design uses an integrated approach to the design of new
buildings to account for the interaction of building systems. Designs may
specify the building orientation, building shell, proper sizing of equipment and
systems, and controls strategies with the goal of optimizing building energy
efficiency and comfort. Options that may be evaluated and incorporated
include passive solar strategies, increased thermal mass, natural ventilation,
energy recovery ventilation, daylighting strategies, and shading strategies; but
with specific requirements that adhere to the ENERGY STAR standard and
measurement system. This measure is modeled for new vintage only.

ENERGY STAR Home

HVAC (All) Design

Insulation levels on hot water heaters can be increased by installing a fiberglass
blanket on the outside of the tank. This increase in insulation reduces standby
losses and thus saves energy. Water heater insulation is available either by the
blanket or by square foot of fiberglass insulation with R-values ranging from 5
to 14.

Water Water Heater - Tank
Heating Blanket/Insulation
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Table B-3

Energy Efficiency Equipment Data, Electric—Single Family, Existing Vintage

Savings

(kWh/HH

Incremental

Lifetime | Ratio

Levelized
BC Cost of
Energy

Technology Efficiency Definition /yr) Cost ($/HH) | (Years) | (2013) | ($/kWh)
Cooling Central AC SEER 13 - $0.00 15 1.00 $0.00
Cooling Central AC SEER 14 (Energy Star) 205.51 $126.16 15 1.03 $0.06
Cooling Central AC SEER 15 (CEE Tier 2) 281.86 $252.31 15 1.03 $0.08
Cooling Central AC SEER 16 (CEE Tier 3) 346.16 $378.47 15 1.02 $0.10
Cooling Central AC Ductless Minisplit 400.69 $2,223.53 15 0.74 $0.51
Cooling Central AC SEER 21 797.51 $2,144.68 15 0.82 $0.25
Cooling Room AC EER9.8 - $0.00 10 1.00 $0.00
Cooling Room AC EER 10.8 (Energy Star) 113.19 $89.66 10 1.02 $0.10
Cooling Room AC EER 11.0 133.33 $114.57 10 1.02 $0.11
Cooling Room AC EER 11.5 180.62 $139.47 10 1.03 $0.10
Cooling Room AC EER 12.0 223.94 $587.78 10 0.82 $0.32
Cooling/Heating | Air-Source Heat Pump SEER 13, HSPF 7.7 - $0.00 16 1.00 $0.00
Cooling/Heating | Air-Source Heat Pump SEER 14, HSPF 8.0 579.23 $454.04 16 1.00 $0.07
Cooling/Heating | Air-Source Heat Pump SEER 15, HSPF 8.2 964.15 $709.44 16 1.01 $0.06
Cooling/Heating | Air-Source Heat Pump SEER 16, HSPF 8.5 1,257.94 $1,191.86 16 0.98 $0.08
Cooling/Heating | Air-Source Heat Pump Ductless Minisplit 1,471.73 $3,575.59 16 0.79 $0.21
Cooling/Heating | Geothermal Heat Pump | EER 14.1, COP 3.3 - $0.00 16 1.00 $0.00
Cooling/Heating | Geothermal Heat Pump | EER 16, COP 3.5 636.12 $437.41 16 1.00 $0.06
Cooling/Heating | Geothermal Heat Pump | EER 18, COP 3.8 1,275.06 $1,166.44 16 0.99 $0.08
Cooling/Heating | Geothermal Heat Pump | EER 30, COP 5.0 3,371.23 $2,624.48 16 1.01 $0.07
Heating Electric Room Heat Standard - $0.00 20 1.00 $0.00
Heating Electric Furnace Standard - $0.00 20 1.00 $0.00
Water Heating Water Heater <=55 gal |EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater <=55 gal EF 0.95 150.05 $67.00 15 1.01 $0.04
Water Heating Water Heater <=55 gal | EF 2.3 (HP) 1,739.11 $1,614.00 15 0.81 $0.08
Water Heating Water Heater > 55 gal EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater > 55 gal EF 0.95 169.43 $67.00 15 1.01 $0.04
Water Heating Water Heater > 55 gal EF 2.3 (HP) 1,963.74 $1,614.00 15 0.87 $0.08
Interior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Screw-in Infrared Halogen 340.76 $147.82 4 - $0.12
Interior Lighting | Screw-in Infrared Halogen (2020) 1,047.33 $147.82 4 - $0.04
Interior Lighting | Screw-in CFL 1,227.94 $62.72 6 2.63 $0.01
Interior Lighting | Screw-in LED 1,306.09 $1,769.56 15 0.55 $0.12
Interior Lighting | Screw-in LED (2020) 1,384.23 $567.50 15 - $0.04
Interior Lighting | Linear Fluorescent T12 - $0.00 10 - $0.00
Interior Lighting | Linear Fluorescent T8 14.38 -$4.59 10 1.00 -$0.04
Interior Lighting | Linear Fluorescent Super T8 43.09 $36.70 10 0.76 $0.10
Interior Lighting | Linear Fluorescent LED (2011) 42.82 $209.26 20 0.45 $0.37
Interior Lighting | Linear Fluorescent T5 43.70 $62.94 10 0.66 $0.18
Interior Lighting | Linear Fluorescent LED (2020) 167.79 $545.49 20 - $0.25
Interior Lighting | Specialty Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Specialty Infrared Halogen 177.51 $231.01 4 - $0.35
Interior Lighting | Specialty Infrared Halogen (2020) 545.57 $231.01 4 - $0.11
Interior Lighting | Specialty CFL 639.65 $98.01 6 1.58 $0.03
Interior Lighting | Specialty LED 680.36 $2,765.37 15 0.22 $0.37
Interior Lighting | Specialty LED (2020) 721.07 $886.86 15 - $0.11
Exterior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Exterior Lighting | Screw-in Infrared Halogen 35.55 $29.54 4 - $0.22
Exterior Lighting | Screw-in Infrared Halogen (2020) 219.92 $29.54 4 - $0.04
Exterior Lighting | Screw-in CFL 253.87 $15.24 6 2.44 $0.01
Exterior Lighting | Screw-in LED 282.43 $323.02 15 0.63 $0.10
Exterior Lighting | Screw-in LED (2020) 309.94 $103.89 15 - $0.03
Appliances Clothes Washer Standard (1.26) - $0.00 10 1.00 $0.00
Appliances Clothes Washer Energy Star (1.72) 66.21 $75.00 10 - $0.14
Appliances Clothes Washer AHAM (MEF 1.72) 66.21 $75.00 10 - $0.14
Appliances Clothes Washer Energy Star (MEF 2.0) 75.48 $115.00 10 0.89 $0.19
Appliances Clothes Washer AHAM (MEF 2.0) 75.48 $115.00 10 - $0.19
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End Use

Technology

Efficiency Definition

Savings

(kWh/HH
/yr)

Incremental
Cost ($/HH)

Lifetime
(Years)

BC
Ratio
(2013)

Levelized
Cost of
Energy

($/kWh)

Appliances Clothes Washer Compact (MEF 2.79) 91.60 $225.00 10 0.78 $0.30
Appliances Clothes Dryer Baseline - $0.00 13 1.00 $0.00
Appliances Clothes Dryer High Efficiency 29.19 $100.00 13 0.89 $0.35
Appliances Clothes Dryer Baseline (2015+) 30.65 $75.00 13 - $0.25
Appliances Clothes Dryer High Efficiency (2015+) 68.63 $175.00 13 - $0.26
Appliances Clothes Dryer HP (EF 4.52) 210.40 $458.00 13 0.67 $0.22
Appliances Dishwasher Standard (EF 0.63) - $0.00 9 - $0.00
Appliances Dishwasher Energy Star (EF 0.69) 27.12 $5.00 9 - $0.02
Appliances Dishwasher Energy Star (EF 0.73) 42.72 $80.00 9 - $0.25
Appliances Dishwasher AHAM (EF 0.73) 42.72 $80.00 9 1.00 $0.25
Appliances Dishwasher Ultra Efficient (EF 1.1) 144.01 $255.00 9 0.86 $0.24
Appliances Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Refrigerator Energy Star 48.69 $25.00 13 1.00 $0.05
Appliances Refrigerator High Efficiency 68.88 $425.00 13 0.71 $0.62
Appliances Refrigerator AHAM (2014) 103.31 $218.00 13 - $0.21
Appliances Refrigerator High Efficiency (2014) 133.00 $695.00 13 - $0.53
Appliances Freezer Standard - $0.00 11 1.00 $0.00
Appliances Freezer Energy Star 51.83 $50.00 11 0.96 $0.11
Appliances Freezer High Efficiency 108.37 $198.00 11 0.81 $0.21
Appliances Freezer AHAM (2014) 109.55 $198.00 11 - $0.21
Appliances Freezer High Efficiency (2014) 136.64 $352.00 11 - $0.29
Appliances Second Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Second Refrigerator Energy Star 52.18 $25.00 13 1.00 $0.05
Appliances Second Refrigerator High Efficiency 73.81 $425.00 13 0.71 $0.58
Appliances Second Refrigerator AHAM (2014) 110.71 $218.00 13 - $0.20
Appliances Second Refrigerator High Efficiency (2014) 142.53 $695.00 13 - $0.49
Appliances Stove Baseline - $0.00 13 1.00 $0.00
Appliances Stove Convection 1.37 $121.00 13 0.91 $8.90
Appliances Stove Halogen Burner 4,53 $580.00 13 0.67 $12.94
Appliances Stove Induction 25.44 $898.00 13 0.57 $3.57
Appliances Microwave Standard - $0.00 9 1.00 $0.00
Electronics Personal Computers Standard - $0.00 5 1.00 $0.00
Electronics Personal Computers Energy Star 107.44 $0.01 5 1.04 $0.00
Electronics Monitor Standard - $0.00 5 1.00 $0.00
Electronics Monitor Energy Star 14.48 $0.01 5 1.02 $0.00
Electronics Laptops Standard - $0.00 4 1.00 $0.00
Electronics Laptops Energy Star 47.24 $0.01 4 1.02 $0.00
Electronics TVs Standard - $0.00 11 1.00 $0.00
Electronics TVs Energy Star (3.1) 37.51 $0.01 11 - $0.00
Electronics TVs Energy Star (4.1) 80.27 $0.02 11 - $0.00
Electronics TVs Energy Star (5.1) 90.39 $0.03 11 1.07 $0.00
Electronics Printer / Fax / Copier Standard - $0.00 5 1.00 $0.00
Electronics Printer / Fax / Copier Energy Star 12.93 $0.01 5 1.02 $0.00
Electronics Set-top Boxes/DVR Standard - $0.00 5 1.00 $0.00
Electronics Set-top Boxes/DVR Energy Star (2009) 41.00 $0.01 5 - $0.00
Electronics Set-top Boxes/DVR Energy Star (2011) 54.67 $0.02 5 1.04 $0.00
Electronics Devices and Gadgets Standard - $0.00 5 1.00 $0.00
Misc Pool Pump Standard - $0.00 15 1.00 $0.00
Misc Pool Pump High Efficiency 154.64 $85.00 15 1.01 $0.05
Misc Pool Pump Two-Speed 618.56 $579.00 15 0.88 $0.09
Misc Pool Heater Electric Resistance - $0.00 15 1.00 $0.00
Misc Pool Heater Heat Pump (COP = 5.0) 3,984.80 $2,550.00 15 0.99 $0.06
Misc Hot Tub / Spa Standard - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa Efficient Pumps 146.15 $300.00 15 0.94 $0.19
Misc Hot Tub / Spa Improved Controls and Pumps 194.87 $350.00 15 0.93 $0.16
Misc Well Pump Baseline (40% EF) - $0.00 10 1.00 $0.00
Misc Well Pump High Efficiency (60% EF) 200.36 $110.00 10 0.97 $0.07
Misc Furnace Fan Standard - $0.00 18 1.00 $0.00
Misc Furnace Fan ECM 78.15 $769.00 18 0.39 $0.80
Misc Miscellaneous Standard - $0.00 5 1.00 $0.00
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Table B-4 Energy Efficiency Equipment Data, Natural Gas—Single Family, Existing Vintage

Levelized
Cost of
Energy

Savings
(therm BC
Incremental | Lifetime | Ratio

/HH/yr

End Use Technology Efficiency Definition Cost ($/HH) | (Years) | (2013) | ($/therm)
Heating Furnace AFUE 80% - $0.00 20 1.00 $0.00
Heating Furnace AFUE 83% 5.74 $135.10 20 0.99 $1.79
Heating Furnace AFUE 90% 54.09 $1,300.94 20 0.88 $1.83
Heating Furnace AFUE 96% 87.59 $2,001.44 20 0.83 $1.74
Heating Boiler EF 0.81 - $0.00 21 - $0.00
Heating Boiler EF0.82 2.86 $598.57 21 1.00 $15.45
Heating Boiler EF 0.85 30.78 $1,795.72 21 0.94 $4.31
Heating Boiler EF 0.95 120.25 $5,985.73 21 0.76 $3.68
Heating Other Heating Gas Fireplace - $0.00 5 1.00 $0.00
Water Heating Water Heater <=55 gal | EF 0.59 - $0.00 15 1.00 $0.00
Water Heating | Water Heater <=55 gal |EF0.63 10.34 $56.67 15 1.00 $0.50
Water Heating | Water Heater <=55 gal |EF 0.74 34.13 $212.50 15 0.97 $0.57
Water Heating Water Heater <=55 gal EF0.76 37.75 $240.83 15 0.96 $0.58
Water Heating | Water Heater <=55 gal | EF 0.86 (Condensing) 52.75 $1,164.17 15 0.64 $2.02
Water Heating | Water Heater > 55 gal EF0.59 - $0.00 15 1.00 $0.00
Water Heating Water Heater > 55 gal EF0.63 11.68 $56.67 15 1.00 $0.44
Water Heating | Water Heater > 55 gal EF0.74 38.54 $212.50 15 0.98 $0.50
Water Heating Water Heater > 55 gal EF0.76 42.63 $240.83 15 0.98 $0.52
Water Heating Water Heater > 55 gal EF 0.86 (Condensing) 59.56 $1,164.17 15 0.66 $1.79
Appliances Clothes Dryer Standard - $0.00 13 1.00 $0.00
Appliances Clothes Dryer Standard (AHAM) 1.02 $0.00 13 - $0.00
Appliances Clothes Dryer Efficient 3.75 $130.00 13 0.81 $3.50
Appliances Stove Standard (EF .399) - $0.00 13 1.00 $0.00
Appliances Stove Efficient (EF .42) 2.84 $115.00 13 0.85 $4.09
Misc Pool Heater EF.78 - $0.00 15 1.00 $0.00
Misc Pool Heater EF .82 7.43 $103.37 15 0.98 $1.27
Misc Pool Heater EF .90 21.99 $1,791.56 15 0.71 $7.45
Misc Pool Heater EF .95 28.93 $2,071.10 15 0.68 $6.54
Misc Hot Tub / Spa EF .78 - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa EF .82 1.76 $103.37 15 0.97 $5.38
Misc Hot Tub / Spa EF .90 5.20 $1,791.56 15 0.66 $31.51
Misc Hot Tub / Spa EF .95 6.84 $2,071.10 15 0.63 $27.68
Misc Miscellaneous Standard - $0.00 5 1.00 $0.00
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Table B-5 Energy Efficiency Equipment Data, Electric—Single Family, New Vintage

Levelized
Savings BC Cost of
(kWh/HH | Incremental | Lifetime | Ratio Energy

Technology Efficiency Definition /yr) Cost ($/HH) | (Years) | (2013) | ($/kWh)
Cooling Central AC SEER 13 - $0.00 15 1.00 $0.00
Cooling Central AC SEER 14 (Energy Star) 162.90 $108.15 15 1.03 $0.06
Cooling Central AC SEER 15 (CEE Tier 2) 220.48 $216.30 15 1.02 $0.09
Cooling Central AC SEER 16 (CEE Tier 3) 269.25 $324.44 15 1.01 $0.11
Cooling Central AC Ductless Minisplit 310.23 $1,906.11 15 0.73 $0.56
Cooling Central AC SEER 21 330.78 $1,838.52 15 0.74 $0.51
Cooling Room AC EER9.8 - $0.00 10 1.00 $0.00
Cooling Room AC EER 10.8 (Energy Star) 106.21 $89.66 10 1.01 $0.10
Cooling Room AC EER 11.0 125.01 $114.57 10 1.01 $0.11
Cooling Room AC EER 11.5 169.43 $139.47 10 1.03 $0.10
Cooling Room AC EER 12.0 210.15 $587.78 10 0.80 $0.34
Cooling/Heating | Air-Source Heat Pump SEER 13, HSPF 7.7 - $0.00 16 1.00 $0.00
Cooling/Heating | Air-Source Heat Pump SEER 14, HSPF 8.0 383.26 $397.99 16 0.99 $0.09
Cooling/Heating | Air-Source Heat Pump SEER 15, HSPF 8.2 613.37 $621.86 16 0.99 $0.09
Cooling/Heating | Air-Source Heat Pump SEER 16, HSPF 8.5 777.03 $1,044.73 16 0.95 $0.12
Cooling/Heating | Air-Source Heat Pump Ductless Minisplit 891.63 $3,134.20 16 0.75 $0.31
Cooling/Heating | Geothermal Heat Pump | EER 14.1, COP 3.3 - $0.00 16 1.00 $0.00
Cooling/Heating | Geothermal Heat Pump | EER 16, COP 3.5 370.85 $383.42 16 0.99 $0.09
Cooling/Heating | Geothermal Heat Pump | EER 18, COP 3.8 890.47 $1,022.44 16 0.98 $0.10
Cooling/Heating | Geothermal Heat Pump | EER 30, COP 5.0 2,553.23 $2,300.50 16 0.99 $0.08
Heating Electric Room Heat Standard - $0.00 20 1.00 $0.00
Heating Electric Furnace Standard - $0.00 20 1.00 $0.00
Water Heating Water Heater <=55 gal |EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater <=55 gal EF 0.95 147.32 $67.00 15 1.01 $0.04
Water Heating Water Heater <=55 gal | EF 2.3 (HP) 1,707.49 $1,614.00 15 0.81 $0.09
Water Heating Water Heater > 55 gal EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater > 55 gal EF 0.95 166.35 $67.00 15 1.01 $0.04
Water Heating Water Heater > 55 gal EF 2.3 (HP) 1,928.04 $1,614.00 15 0.86 $0.08
Interior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Screw-in Infrared Halogen 387.14 $167.94 4 - $0.12
Interior Lighting | Screw-in Infrared Halogen (2020) 1,189.88 $167.94 4 - $0.04
Interior Lighting | Screw-in CFL 1,395.07 $71.25 6 2.63 $0.01
Interior Lighting | Screw-in LED 1,483.86 $2,010.42 15 0.55 $0.12
Interior Lighting | Screw-in LED (2020) 1,572.65 $644.75 15 - $0.04
Interior Lighting | Linear Fluorescent T12 - $0.00 10 - $0.00
Interior Lighting | Linear Fluorescent T8 16.34 -$5.22 10 1.00 -$0.04
Interior Lighting | Linear Fluorescent Super T8 48.95 $41.69 10 0.76 $0.10
Interior Lighting | Linear Fluorescent LED (2011) 48.64 $237.74 20 0.45 $0.37
Interior Lighting | Linear Fluorescent T5 49.65 $71.51 10 0.66 $0.18
Interior Lighting | Linear Fluorescent LED (2020) 190.63 $619.74 20 - $0.25
Interior Lighting | Specialty Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Specialty Infrared Halogen 201.67 $262.45 4 - $0.35
Interior Lighting | Specialty Infrared Halogen (2020) 619.83 $262.45 4 - $0.11
Interior Lighting | Specialty CFL 726.71 $111.35 6 1.58 $0.03
Interior Lighting | Specialty LED 772.96 $3,141.77 15 0.22 $0.37
Interior Lighting | Specialty LED (2020) 819.21 $1,007.58 15 - $0.11
Exterior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Exterior Lighting | Screw-in Infrared Halogen 40.38 $33.56 4 - $0.22
Exterior Lighting | Screw-in Infrared Halogen (2020) 249.85 $33.56 4 - $0.04
Exterior Lighting | Screw-in CFL 288.42 $17.32 6 2.44 $0.01
Exterior Lighting | Screw-in LED 320.87 $366.99 15 0.63 $0.10
Exterior Lighting | Screw-in LED (2020) 352.12 $118.03 15 - $0.03
Appliances Clothes Washer Standard (1.26) - $0.00 10 1.00 $0.00
Appliances Clothes Washer Energy Star (1.72) 66.21 $75.00 10 - $0.14
Appliances Clothes Washer AHAM (MEF 1.72) 66.21 $75.00 10 - $0.14
Appliances Clothes Washer Energy Star (MEF 2.0) 75.48 $115.00 10 0.89 $0.19
Appliances Clothes Washer AHAM (MEF 2.0) 75.48 $115.00 10 - $0.19
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End Use

Technology

Efficiency Definition

Savings

(kWh/HH
/yr)

Incremental

Cost ($/HH)

Lifetime

(Years)

Levelized
BC Cost of
Ratio Energy
(2013) | ($/kWh)

Appliances Clothes Washer Compact (MEF 2.79) 91.60 $225.00 10 0.78 $0.30
Appliances Clothes Dryer Baseline - $0.00 13 1.00 $0.00
Appliances Clothes Dryer High Efficiency 29.19 $100.00 13 0.89 $0.35
Appliances Clothes Dryer Baseline (2015+) 30.65 $75.00 13 - $0.25
Appliances Clothes Dryer High Efficiency (2015+) 68.63 $175.00 13 - $0.26
Appliances Clothes Dryer HP (EF 4.52) 210.40 $458.00 13 0.67 $0.22
Appliances Dishwasher Standard (EF 0.63) - $0.00 9 - $0.00
Appliances Dishwasher Energy Star (EF 0.69) 27.12 $5.00 9 - $0.02
Appliances Dishwasher Energy Star (EF 0.73) 42.72 $80.00 9 - $0.25
Appliances Dishwasher AHAM (EF 0.73) 42.72 $80.00 9 1.00 $0.25
Appliances Dishwasher Ultra Efficient (EF 1.1) 144.01 $255.00 9 0.86 $0.24
Appliances Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Refrigerator Energy Star 48.69 $25.00 13 1.00 $0.05
Appliances Refrigerator High Efficiency 68.88 $425.00 13 0.71 $0.62
Appliances Refrigerator AHAM (2014) 103.31 $218.00 13 - $0.21
Appliances Refrigerator High Efficiency (2014) 133.00 $695.00 13 - $0.53
Appliances Freezer Standard - $0.00 11 1.00 $0.00
Appliances Freezer Energy Star 51.83 $50.00 11 0.96 $0.11
Appliances Freezer High Efficiency 108.37 $198.00 11 0.81 $0.21
Appliances Freezer AHAM (2014) 109.55 $198.00 11 - $0.21
Appliances Freezer High Efficiency (2014) 136.64 $352.00 11 - $0.29
Appliances Second Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Second Refrigerator Energy Star 52.18 $25.00 13 1.00 $0.05
Appliances Second Refrigerator High Efficiency 73.81 $425.00 13 0.71 $0.58
Appliances Second Refrigerator AHAM (2014) 110.71 $218.00 13 - $0.20
Appliances Second Refrigerator High Efficiency (2014) 142.53 $695.00 13 - $0.49
Appliances Stove Baseline - $0.00 13 1.00 $0.00
Appliances Stove Convection 1.37 $121.00 13 0.91 $8.90
Appliances Stove Halogen Burner 4,53 $580.00 13 0.67 $12.94
Appliances Stove Induction 25.44 $898.00 13 0.57 $3.57
Appliances Microwave Standard - $0.00 9 1.00 $0.00
Electronics Personal Computers Standard - $0.00 5 1.00 $0.00
Electronics Personal Computers Energy Star 107.44 $0.01 5 1.04 $0.00
Electronics Monitor Standard - $0.00 5 1.00 $0.00
Electronics Monitor Energy Star 14.48 $0.01 5 1.02 $0.00
Electronics Laptops Standard - $0.00 4 1.00 $0.00
Electronics Laptops Energy Star 47.24 $0.01 4 1.02 $0.00
Electronics TVs Standard - $0.00 11 1.00 $0.00
Electronics TVs Energy Star (3.1) 37.51 $0.01 11 - $0.00
Electronics TVs Energy Star (4.1) 80.27 $0.02 11 - $0.00
Electronics TVs Energy Star (5.1) 90.39 $0.03 11 1.07 $0.00
Electronics Printer / Fax / Copier Standard - $0.00 5 1.00 $0.00
Electronics Printer / Fax / Copier Energy Star 12.93 $0.01 5 1.02 $0.00
Electronics Set-top Boxes/DVR Standard - $0.00 5 1.00 $0.00
Electronics Set-top Boxes/DVR Energy Star (2009) 41.00 $0.01 5 - $0.00
Electronics Set-top Boxes/DVR Energy Star (2011) 54.67 $0.02 5 1.04 $0.00
Electronics Devices and Gadgets Standard - $0.00 5 1.00 $0.00
Misc Pool Pump Standard - $0.00 15 1.00 $0.00
Misc Pool Pump High Efficiency 154.64 $85.00 15 1.01 $0.05
Misc Pool Pump Two-Speed 618.56 $579.00 15 0.88 $0.09
Misc Pool Heater Electric Resistance - $0.00 15 1.00 $0.00
Misc Pool Heater Heat Pump (COP = 5.0) 3,984.80 $2,550.00 15 0.99 $0.06
Misc Hot Tub / Spa Standard - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa Efficient Pumps 146.15 $300.00 15 0.94 $0.19
Misc Hot Tub / Spa Improved Controls and Pumps 194.87 $350.00 15 0.93 $0.16
Misc Well Pump Baseline (40% EF) - $0.00 10 1.00 $0.00
Misc Well Pump High Efficiency (60% EF) 200.36 $110.00 10 0.97 $0.07
Misc Furnace Fan Standard - $0.00 18 1.00 $0.00
Misc Furnace Fan ECM 78.15 $769.00 18 0.39 $0.80
Misc Miscellaneous Standard - $0.00 5 1.00 $0.00
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Table B-6 Energy Efficiency Equipment Data, Natural Gas—Single Family, New Vintage

Levelized

Savings BC Cost of
(therm/ | Incremental | Lifetime | Ratio Energy

End Use Technology Efficiency Definition HH/yr) | Cost ($/HH) | (Years) | (2013) | ($/therm)
Heating Furnace AFUE 80% - $0.00 20 1.00 $0.00
Heating Furnace AFUE 83% 4.79 $130.09 20 0.98 $2.07
Heating Furnace AFUE 90% 42.60 $1,252.71 20 0.86 $2.24
Heating Furnace AFUE 96% 68.93 $1,927.24 20 0.81 $2.13
Heating Boiler EF0.81 - $0.00 21 - $0.00
Heating Boiler EF 0.82 2.15 $576.38 21 1.00 $19.84
Heating Boiler EF 0.85 23.62 $1,729.14 21 0.93 $5.41
Heating Boiler EF 0.95 93.76 $5,763.80 21 0.75 $4.54
Heating Other Heating Gas Fireplace - $0.00 5 1.00 $0.00
Water Heating | Water Heater <=55 gal | EF 0.59 - $0.00 15 1.00 $0.00
Water Heating Water Heater <=55 gal EF0.63 10.15 $56.67 15 0.99 $0.51
Water Heating Water Heater <=55 gal EF0.74 33.48 $212.50 15 0.97 $0.58
Water Heating | Water Heater <=55 gal |EF 0.76 37.03 $240.83 15 0.96 $0.59
Water Heating Water Heater <=55 gal | EF 0.86 (Condensing) 51.74 $1,164.17 15 0.64 $2.06
Water Heating | Water Heater > 55 gal EF0.59 - $0.00 15 1.00 $0.00
Water Heating | Water Heater > 55 gal EF 0.63 11.46 $56.67 15 1.00 $0.45
Water Heating Water Heater > 55 gal EF0.74 37.80 $212.50 15 0.98 $0.51
Water Heating | Water Heater > 55 gal EF0.76 41.81 $240.83 15 0.98 $0.53
Water Heating | Water Heater > 55 gal EF 0.86 (Condensing) 58.42 $1,164.17 15 0.66 $1.82
Appliances Clothes Dryer Standard - $0.00 13 1.00 $0.00
Appliances Clothes Dryer Standard (AHAM) 1.02 $0.00 13 - $0.00
Appliances Clothes Dryer Efficient 3.75 $130.00 13 0.81 $3.50
Appliances Stove Standard (EF .399) - $0.00 13 1.00 $0.00
Appliances Stove Efficient (EF .42) 2.84 $115.00 13 0.85 $4.09
Misc Pool Heater EF .78 - $0.00 15 1.00 $0.00
Misc Pool Heater EF .82 7.43 $103.37 15 0.98 $1.27
Misc Pool Heater EF .90 21.99 $1,791.56 15 0.71 $7.45
Misc Pool Heater EF .95 28.93 $2,071.10 15 0.68 $6.54
Misc Hot Tub / Spa EF .78 - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa EF .82 1.76 $103.37 15 0.97 $5.38
Misc Hot Tub / Spa EF .90 5.20 $1,791.56 15 0.66 $31.51
Misc Hot Tub / Spa EF .95 6.84 $2,071.10 15 0.63 $27.68
Misc Miscellaneous Standard - $0.00 5 1.00 $0.00
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Table B-7
Vintage

Energy Efficiency Equipment Data, Electric—Single Family Limited Income, Existing

Technology

Efficiency Definition

Savings

(kwWh/HH
/yr)

Incremental
Cost ($/HH)

Lifetime
(Years)

BC
Ratio
(2013)

Levelized
Cost of
Energy

($/kWh)

Cooling Central AC SEER 13 - $0.00 15 1.00 $0.00
Cooling Central AC SEER 14 (Energy Star) 162.70 $99.87 15 1.03 $0.06
Cooling Central AC SEER 15 (CEE Tier 2) 223.14 $199.75 15 1.02 $0.08
Cooling Central AC SEER 16 (CEE Tier 3) 274.04 $299.62 15 1.01 $0.10
Cooling Central AC Ductless Minisplit 317.22 $1,760.29 15 0.73 $0.51
Cooling Central AC SEER 21 631.36 $1,697.87 15 0.80 $0.25
Cooling Room AC EER9.8 - $0.00 10 1.00 $0.00
Cooling Room AC EER 10.8 (Energy Star) 89.61 $70.98 10 0.98 $0.10
Cooling Room AC EER11.0 105.55 $90.70 10 0.97 $0.11
Cooling Room AC EER11.5 142.99 $110.42 10 0.98 $0.10
Cooling Room AC EER 12.0 177.29 $465.32 10 0.71 $0.32
Cooling/Heating | Air-Source Heat Pump SEER 13, HSPF 7.7 - $0.00 16 1.00 $0.00
Cooling/Heating | Air-Source Heat Pump SEER 14, HSPF 8.0 469.40 $371.49 16 1.00 $0.07
Cooling/Heating | Air-Source Heat Pump SEER 15, HSPF 8.2 782.58 $580.45 16 1.00 $0.06
Cooling/Heating | Air-Source Heat Pump SEER 16, HSPF 8.5 1,021.46 $975.16 16 0.98 $0.08
Cooling/Heating | Air-Source Heat Pump Ductless Minisplit 1,195.12 $2,925.48 16 0.78 $0.21
Cooling/Heating | Geothermal Heat Pump | EER 14.1, COP 3.3 - $0.00 16 1.00 $0.00
Cooling/Heating | Geothermal Heat Pump | EER 16, COP 3.5 518.19 $357.88 16 1.00 $0.06
Cooling/Heating | Geothermal Heat Pump | EER 18, COP 3.8 1,036.59 $954.36 16 0.99 $0.08
Cooling/Heating | Geothermal Heat Pump | EER 30, COP 5.0 2,736.30 $2,147.30 16 1.00 $0.07
Heating Electric Room Heat Standard - $0.00 20 1.00 $0.00
Heating Electric Furnace Standard - $0.00 20 1.00 $0.00
Water Heating Water Heater <=55 gal |EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater <=55 gal EF 0.95 135.04 $67.00 15 1.01 $0.05
Water Heating Water Heater <=55 gal | EF 2.3 (HP) 1,565.20 $1,614.00 15 0.77 $0.09
Water Heating Water Heater > 55 gal EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater > 55 gal EF 0.95 152.48 $67.00 15 1.01 $0.04
Water Heating Water Heater > 55 gal EF 2.3 (HP) 1,767.37 $1,614.00 15 0.82 $0.08
Interior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Screw-in Infrared Halogen 319.42 $152.20 4 - $0.13
Interior Lighting | Screw-in Infrared Halogen (2020) 981.73 $152.20 4 - $0.04
Interior Lighting | Screw-in CFL 1,151.02 $64.57 6 243 $0.01
Interior Lighting | Screw-in LED 1,224.28 $1,821.89 15 0.47 $0.14
Interior Lighting | Screw-in LED (2020) 1,297.53 $584.29 15 - $0.04
Interior Lighting | Linear Fluorescent T12 - $0.00 10 - $0.00
Interior Lighting | Linear Fluorescent T8 13.01 -$4.56 10 1.00 -$0.04
Interior Lighting | Linear Fluorescent Super T8 38.98 $36.47 10 0.72 $0.12
Interior Lighting | Linear Fluorescent LED (2011) 38.74 $207.95 20 0.41 $0.41
Interior Lighting | Linear Fluorescent T5 39.54 $62.55 10 0.62 $0.19
Interior Lighting | Linear Fluorescent LED (2020) 151.81 $542.09 20 - $0.27
Interior Lighting | Specialty Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Specialty Infrared Halogen 166.39 $237.84 4 - $0.38
Interior Lighting | Specialty Infrared Halogen (2020) 511.40 $237.84 4 - $0.12
Interior Lighting | Specialty CFL 599.59 $100.91 6 141 $0.03
Interior Lighting | Specialty LED 637.74 $2,847.15 15 0.18 $0.41
Interior Lighting | Specialty LED (2020) 675.90 $913.09 15 - $0.12
Exterior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Exterior Lighting | Screw-in Infrared Halogen 34.29 $29.83 4 - $0.23
Exterior Lighting | Screw-in Infrared Halogen (2020) 212.16 $29.83 4 - $0.04
Exterior Lighting | Screw-in CFL 24491 $15.39 6 2.29 $0.01
Exterior Lighting | Screw-in LED 272.47 $326.24 15 0.55 $0.11
Exterior Lighting | Screw-in LED (2020) 299.01 $104.93 15 - $0.03
Appliances Clothes Washer Standard (1.26) - $0.00 10 1.00 $0.00
Appliances Clothes Washer Energy Star (1.72) 63.06 $75.00 10 - $0.15
Appliances Clothes Washer AHAM (MEF 1.72) 63.06 $75.00 10 - $0.15
Appliances Clothes Washer Energy Star (MEF 2.0) 71.89 $115.00 10 0.89 $0.20
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Levelized
Cost of
Energy

Savings BC
Incremental | Lifetime | Ratio

(kWh/HH

End Use

Technology

Efficiency Definition

/yr)

Cost ($/HH)

(Years)

(2013)

($/kWh)

Appliances Clothes Washer AHAM (MEF 2.0) 71.89 $115.00 10 - $0.20
Appliances Clothes Washer Compact (MEF 2.79) 87.24 $225.00 10 0.78 $0.32
Appliances Clothes Dryer Baseline - $0.00 13 1.00 $0.00
Appliances Clothes Dryer High Efficiency 27.80 $100.00 13 0.89 $0.36
Appliances Clothes Dryer Baseline (2015+) 29.19 $75.00 13 - $0.26
Appliances Clothes Dryer High Efficiency (2015+) 65.36 $175.00 13 - $0.27
Appliances Clothes Dryer HP (EF 4.52) 200.38 $458.00 13 0.66 $0.23
Appliances Dishwasher Standard (EF 0.63) - $0.00 9 - $0.00
Appliances Dishwasher Energy Star (EF 0.69) 25.83 $5.00 9 - $0.03
Appliances Dishwasher Energy Star (EF 0.73) 40.69 $80.00 9 - $0.26
Appliances Dishwasher AHAM (EF 0.73) 40.69 $80.00 9 1.00 $0.26
Appliances Dishwasher Ultra Efficient (EF 1.1) 137.15 $255.00 9 0.86 $0.25
Appliances Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Refrigerator Energy Star 46.37 $25.00 13 1.00 $0.05
Appliances Refrigerator High Efficiency 65.60 $425.00 13 0.70 $0.65
Appliances Refrigerator AHAM (2014) 98.39 $218.00 13 - $0.22
Appliances Refrigerator High Efficiency (2014) 126.67 $695.00 13 - $0.55
Appliances Freezer Standard - $0.00 11 1.00 $0.00
Appliances Freezer Energy Star 49.36 $50.00 11 0.96 $0.12
Appliances Freezer High Efficiency 103.21 $198.00 11 0.80 $0.22
Appliances Freezer AHAM (2014) 104.33 $198.00 11 - $0.22
Appliances Freezer High Efficiency (2014) 130.14 $352.00 11 - $0.31
Appliances Second Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Second Refrigerator Energy Star 49.69 $25.00 13 1.00 $0.05
Appliances Second Refrigerator High Efficiency 70.29 $425.00 13 0.71 $0.61
Appliances Second Refrigerator AHAM (2014) 105.44 $218.00 13 - $0.21
Appliances Second Refrigerator High Efficiency (2014) 135.74 $695.00 13 - $0.52
Appliances Stove Baseline - $0.00 13 1.00 $0.00
Appliances Stove Convection 1.31 $121.00 13 0.91 $9.35
Appliances Stove Halogen Burner 431 $580.00 13 0.67 $13.59
Appliances Stove Induction 24.23 $898.00 13 0.57 $3.75
Appliances Microwave Standard - $0.00 9 1.00 $0.00
Electronics Personal Computers Standard - $0.00 5 1.00 $0.00
Electronics Personal Computers Energy Star 102.56 $0.01 5 1.04 $0.00
Electronics Monitor Standard - $0.00 5 1.00 $0.00
Electronics Monitor Energy Star 13.82 $0.01 5 1.02 $0.00
Electronics Laptops Standard - $0.00 4 1.00 $0.00
Electronics Laptops Energy Star 44,99 $0.01 4 1.02 $0.00
Electronics TVs Standard - $0.00 11 1.00 $0.00
Electronics TVs Energy Star (3.1) 35.72 $0.01 11 - $0.00
Electronics TVs Energy Star (4.1) 76.45 $0.02 11 - $0.00
Electronics TVs Energy Star (5.1) 86.09 $0.03 11 1.07 $0.00
Electronics Printer / Fax / Copier Standard - $0.00 5 1.00 $0.00
Electronics Printer / Fax / Copier Energy Star 12.31 $0.01 5 1.02 $0.00
Electronics Set-top Boxes/DVR Standard - $0.00 5 1.00 $0.00
Electronics Set-top Boxes/DVR Energy Star (2009) 39.05 $0.01 5 - $0.00
Electronics Set-top Boxes/DVR Energy Star (2011) 52.06 $0.02 5 1.04 $0.00
Electronics Devices and Gadgets Standard - $0.00 5 1.00 $0.00
Misc Pool Pump Standard - $0.00 15 1.00 $0.00
Misc Pool Pump High Efficiency 154.64 $85.00 15 1.01 $0.05
Misc Pool Pump Two-Speed 618.56 $579.00 15 0.89 $0.09
Misc Pool Heater Electric Resistance - $0.00 15 1.00 $0.00
Misc Pool Heater Heat Pump (COP = 5.0) 3,984.80 $2,550.00 15 1.01 $0.06
Misc Hot Tub / Spa Standard - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa Efficient Pumps 146.15 $300.00 15 0.94 $0.19
Misc Hot Tub / Spa Improved Controls and Pumps 194.87 $350.00 15 0.94 $0.16
Misc Well Pump Baseline (40% EF) - $0.00 10 1.00 $0.00
Misc Well Pump High Efficiency (60% EF) 200.36 $110.00 10 0.97 $0.07
Misc Furnace Fan Standard - $0.00 18 1.00 $0.00
Misc Furnace Fan ECM 68.77 $769.00 18 0.38 $0.91
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Table B-8 Energy Efficiency Equipment Data, Natural Gas—Single Family Limited Income,
Existing Vintage

Levelized
Savings BC Cost of
(therm/ | Incremental | Lifetime | Ratio Energy

Technology Efficiency Definition HH/yr) | Cost ($/HH) | (Years) | (2013) | ($/therm)

Heating Furnace AFUE 80% - $0.00 20 1.00 $0.00
Heating Furnace AFUE 83% 4.74 $111.53 20 0.99 $1.79
Heating Furnace AFUE 90% 44.65 $1,074.03 20 0.88 $1.83
Heating Furnace AFUE 96% 7231 $1,652.35 20 0.83 $1.74
Heating Boiler EF0.81 - $0.00 21 - $0.00
Heating Boiler EF 0.82 2.20 $459.37 21 1.00 $15.45
Heating Boiler EF 0.85 23.62 $1,378.11 21 0.94 $4.31
Heating Boiler EF 0.95 92.28 $4,593.70 21 0.76 $3.68
Heating Other Heating Gas Fireplace - $0.00 5 1.00 $0.00
Water Heating Water Heater <=55 gal | EF 0.59 - $0.00 15 1.00 $0.00
Water Heating Water Heater <=55 gal EF 0.63 8.52 $56.67 15 0.99 $0.61
Water Heating Water Heater <=55 gal EF0.74 28.11 $212.50 15 0.95 $0.69
Water Heating Water Heater <=55 gal EF0.76 31.09 $240.83 15 0.94 $0.71
Water Heating Water Heater <=55 gal | EF 0.86 (Condensing) 43.44 $1,164.17 15 0.61 $2.45
Water Heating Water Heater > 55 gal EF 0.59 - $0.00 15 1.00 $0.00
Water Heating Water Heater > 55 gal EF 0.63 9.62 $56.67 15 0.99 $0.54
Water Heating Water Heater > 55 gal EF0.74 31.74 $212.50 15 0.96 $0.61
Water Heating Water Heater > 55 gal EF0.76 35.10 $240.83 15 0.96 $0.63
Water Heating Water Heater > 55 gal EF 0.86 (Condensing) 49.05 $1,164.17 15 0.63 $2.17
Appliances Clothes Dryer Standard - $0.00 13 1.00 $0.00
Appliances Clothes Dryer Standard (AHAM) 1.02 $0.00 13 - $0.00
Appliances Clothes Dryer Efficient 3.75 $130.00 13 0.81 $3.50
Appliances Stove Standard (EF .399) - $0.00 13 1.00 $0.00
Appliances Stove Efficient (EF .42) 2.84 $115.00 13 0.85 $4.09
Misc Pool Heater EF .78 - $0.00 15 1.00 $0.00
Misc Pool Heater EF .82 7.43 $103.37 15 0.98 $1.27
Misc Pool Heater EF .90 21.99 $1,791.56 15 0.71 $7.45
Misc Pool Heater EF .95 28.93 $2,071.10 15 0.68 $6.54
Misc Hot Tub / Spa EF .78 - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa EF .82 1.76 $103.37 15 0.97 $5.38
Misc Hot Tub / Spa EF .90 5.20 $1,791.56 15 0.66 $31.51
Misc Hot Tub / Spa EF .95 6.84 $2,071.10 15 0.63 $27.68
Misc Miscellaneous Standard - $0.00 5 1.00 $0.00

B-20 WWW.enernoc.com



Residential Energy Efficiency Equipment and Measure Data

Table B-9
Vintage

Energy Efficiency Equipment Data, Electric—Single Family Limited Income, New

Savings

(kWh/HH

Incremental

Lifetime

BC
Ratio

Levelized
Cost of
Energy

Technology Efficiency Definition /yr) Cost ($/HH) | (Years) | (2013) | ($/kWh)
Cooling Central AC SEER 13 - $0.00 15 1.00 $0.00
Cooling Central AC SEER 14 (Energy Star) 128.96 $85.62 15 1.02 $0.06
Cooling Central AC SEER 15 (CEE Tier 2) 174.55 $171.23 15 1.01 $0.09
Cooling Central AC SEER 16 (CEE Tier 3) 213.15 $256.85 15 1.00 $0.11
Cooling Central AC Ductless Minisplit 245.60 $1,509.00 15 0.71 $0.56
Cooling Central AC SEER 21 261.87 $1,455.49 15 0.73 $0.51
Cooling Room AC EER9.8 - $0.00 10 1.00 $0.00
Cooling Room AC EER 10.8 (Energy Star) 84.09 $70.98 10 0.98 $0.10
Cooling Room AC EER11.0 98.96 $90.70 10 0.97 $0.11
Cooling Room AC EER11.5 134.13 $110.42 10 0.97 $0.10
Cooling Room AC EER 12.0 166.37 $465.32 10 0.69 $0.34
Cooling/Heating | Air-Source Heat Pump SEER 13, HSPF 7.7 - $0.00 16 1.00 $0.00
Cooling/Heating | Air-Source Heat Pump SEER 14, HSPF 8.0 309.93 $325.63 16 0.99 $0.09
Cooling/Heating | Air-Source Heat Pump SEER 15, HSPF 8.2 496.81 $508.80 16 0.98 $0.09
Cooling/Heating | Air-Source Heat Pump SEER 16, HSPF 8.5 629.55 $854.78 16 0.95 $0.12
Cooling/Heating | Air-Source Heat Pump Ductless Minisplit 722.31 $2,564.34 16 0.74 $0.31
Cooling/Heating | Geothermal Heat Pump | EER 14.1, COP 3.3 - $0.00 16 1.00 $0.00
Cooling/Heating | Geothermal Heat Pump | EER 16, COP 3.5 301.50 $313.70 16 0.99 $0.09
Cooling/Heating | Geothermal Heat Pump | EER 18, COP 3.8 722.50 $836.54 16 0.98 $0.10
Cooling/Heating | Geothermal Heat Pump | EER 30, COP 5.0 2,069.68 $1,882.23 16 0.98 $0.08
Heating Electric Room Heat Standard - $0.00 20 1.00 $0.00
Heating Electric Furnace Standard - $0.00 20 1.00 $0.00
Water Heating Water Heater <=55 gal |EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater <=55 gal EF 0.95 132.59 $67.00 15 1.01 $0.05
Water Heating Water Heater <=55 gal | EF 2.3 (HP) 1,536.74 $1,614.00 15 0.76 $0.10
Water Heating Water Heater > 55 gal EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater > 55 gal EF 0.95 149.71 $67.00 15 1.01 $0.04
Water Heating Water Heater > 55 gal EF 2.3 (HP) 1,735.24 $1,614.00 15 0.81 $0.09
Interior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Screw-in Infrared Halogen 343.03 $163.44 4 - $0.13
Interior Lighting | Screw-in Infrared Halogen (2020) 1,054.29 $163.44 4 - $0.04
Interior Lighting | Screw-in CFL 1,236.10 $69.34 6 243 $0.01
Interior Lighting | Screw-in LED 1,314.77 $1,956.55 15 0.47 $0.14
Interior Lighting | Screw-in LED (2020) 1,393.44 $627.47 15 - $0.04
Interior Lighting | Linear Fluorescent T12 - $0.00 10 - $0.00
Interior Lighting | Linear Fluorescent T8 13.97 -$4.90 10 1.00 -$0.04
Interior Lighting | Linear Fluorescent Super T8 41.86 $39.16 10 0.72 $0.12
Interior Lighting | Linear Fluorescent LED (2011) 41.60 $223.32 20 0.41 $0.41
Interior Lighting | Linear Fluorescent T5 42.46 $67.17 10 0.62 $0.19
Interior Lighting | Linear Fluorescent LED (2020) 163.04 $582.16 20 - $0.27
Interior Lighting | Specialty Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Specialty Infrared Halogen 178.69 $255.42 4 - $0.38
Interior Lighting | Specialty Infrared Halogen (2020) 549.19 $255.42 4 - $0.12
Interior Lighting | Specialty CFL 643.90 $108.36 6 141 $0.03
Interior Lighting | Specialty LED 684.88 $3,057.59 15 0.18 $0.41
Interior Lighting | Specialty LED (2020) 725.86 $980.58 15 - $0.12
Exterior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Exterior Lighting | Screw-in Infrared Halogen 36.83 $32.04 4 - $0.23
Exterior Lighting | Screw-in Infrared Halogen (2020) 227.84 $32.04 4 - $0.04
Exterior Lighting | Screw-in CFL 263.01 $16.53 6 2.29 $0.01
Exterior Lighting | Screw-in LED 292.61 $350.36 15 0.55 $0.11
Exterior Lighting | Screw-in LED (2020) 321.11 $112.68 15 - $0.03
Appliances Clothes Washer Standard (1.26) - $0.00 10 1.00 $0.00
Appliances Clothes Washer Energy Star (1.72) 63.06 $75.00 10 - $0.15
Appliances Clothes Washer AHAM (MEF 1.72) 63.06 $75.00 10 - $0.15
Appliances Clothes Washer Energy Star (MEF 2.0) 71.89 $115.00 10 0.89 $0.20
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End Use

Technology

Efficiency Definition

Savings

(kWh/HH
/yr)

Incremental

Cost ($/HH)

Lifetime | Ratio

Levelized
BC Cost of
Energy
($/kWh)

(Years) | (2013)

Appliances Clothes Washer AHAM (MEF 2.0) 71.89 $115.00 10 - $0.20
Appliances Clothes Washer Compact (MEF 2.79) 87.24 $225.00 10 0.78 $0.32
Appliances Clothes Dryer Baseline - $0.00 13 1.00 $0.00
Appliances Clothes Dryer High Efficiency 27.80 $100.00 13 0.89 $0.36
Appliances Clothes Dryer Baseline (2015+) 29.19 $75.00 13 - $0.26
Appliances Clothes Dryer High Efficiency (2015+) 65.36 $175.00 13 - $0.27
Appliances Clothes Dryer HP (EF 4.52) 200.38 $458.00 13 0.66 $0.23
Appliances Dishwasher Standard (EF 0.63) - $0.00 9 - $0.00
Appliances Dishwasher Energy Star (EF 0.69) 25.83 $5.00 9 - $0.03
Appliances Dishwasher Energy Star (EF 0.73) 40.69 $80.00 9 - $0.26
Appliances Dishwasher AHAM (EF 0.73) 40.69 $80.00 9 1.00 $0.26
Appliances Dishwasher Ultra Efficient (EF 1.1) 137.15 $255.00 9 0.86 $0.25
Appliances Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Refrigerator Energy Star 46.37 $25.00 13 1.00 $0.05
Appliances Refrigerator High Efficiency 65.60 $425.00 13 0.70 $0.65
Appliances Refrigerator AHAM (2014) 98.39 $218.00 13 - $0.22
Appliances Refrigerator High Efficiency (2014) 126.67 $695.00 13 - $0.55
Appliances Freezer Standard - $0.00 11 1.00 $0.00
Appliances Freezer Energy Star 49.36 $50.00 11 0.96 $0.12
Appliances Freezer High Efficiency 103.21 $198.00 11 0.80 $0.22
Appliances Freezer AHAM (2014) 104.33 $198.00 11 - $0.22
Appliances Freezer High Efficiency (2014) 130.14 $352.00 11 - $0.31
Appliances Second Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Second Refrigerator Energy Star 49.69 $25.00 13 1.00 $0.05
Appliances Second Refrigerator High Efficiency 70.29 $425.00 13 0.71 $0.61
Appliances Second Refrigerator AHAM (2014) 105.44 $218.00 13 - $0.21
Appliances Second Refrigerator High Efficiency (2014) 135.74 $695.00 13 - $0.52
Appliances Stove Baseline - $0.00 13 1.00 $0.00
Appliances Stove Convection 1.31 $121.00 13 0.91 $9.35
Appliances Stove Halogen Burner 431 $580.00 13 0.67 $13.59
Appliances Stove Induction 24.23 $898.00 13 0.57 $3.75
Appliances Microwave Standard - $0.00 9 1.00 $0.00
Electronics Personal Computers Standard - $0.00 5 1.00 $0.00
Electronics Personal Computers Energy Star 102.56 $0.01 5 1.04 $0.00
Electronics Monitor Standard - $0.00 5 1.00 $0.00
Electronics Monitor Energy Star 13.82 $0.01 5 1.02 $0.00
Electronics Laptops Standard - $0.00 4 1.00 $0.00
Electronics Laptops Energy Star 44,99 $0.01 4 1.02 $0.00
Electronics TVs Standard - $0.00 11 1.00 $0.00
Electronics TVs Energy Star (3.1) 35.72 $0.01 11 - $0.00
Electronics TVs Energy Star (4.1) 76.45 $0.02 11 - $0.00
Electronics TVs Energy Star (5.1) 86.09 $0.03 11 1.07 $0.00
Electronics Printer / Fax / Copier Standard - $0.00 5 1.00 $0.00
Electronics Printer / Fax / Copier Energy Star 12.31 $0.01 5 1.02 $0.00
Electronics Set-top Boxes/DVR Standard - $0.00 5 1.00 $0.00
Electronics Set-top Boxes/DVR Energy Star (2009) 39.05 $0.01 5 - $0.00
Electronics Set-top Boxes/DVR Energy Star (2011) 52.06 $0.02 5 1.04 $0.00
Electronics Devices and Gadgets Standard - $0.00 5 1.00 $0.00
Misc Pool Pump Standard - $0.00 15 1.00 $0.00
Misc Pool Pump High Efficiency 154.64 $85.00 15 1.01 $0.05
Misc Pool Pump Two-Speed 618.56 $579.00 15 0.89 $0.09
Misc Pool Heater Electric Resistance - $0.00 15 1.00 $0.00
Misc Pool Heater Heat Pump (COP = 5.0) 3,984.80 $2,550.00 15 1.01 $0.06
Misc Hot Tub / Spa Standard - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa Efficient Pumps 146.15 $300.00 15 0.94 $0.19
Misc Hot Tub / Spa Improved Controls and Pumps 194.87 $350.00 15 0.94 $0.16
Misc Well Pump Baseline (40% EF) - $0.00 10 1.00 $0.00
Misc Well Pump High Efficiency (60% EF) 200.36 $110.00 10 0.97 $0.07
Misc Furnace Fan Standard - $0.00 18 1.00 $0.00
Misc Furnace Fan ECM 68.77 $769.00 18 0.38 $0.91
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Table B-10
New Vintage

Energy Efficiency Equipment Data, Natural Gas—Single Family Limited Income,

Levelized
Savings BC Cost of
(therm/ | Incremental | Lifetime | Ratio Energy

End Use Technology Efficiency Definition HH/yr) | Cost ($/HH) | (Years) | (2013) | (S/therm)
Heating Furnace AFUE 80% - $0.00 20 1.00 $0.00
Heating Furnace AFUE 83% 3.95 $107.40 20 0.98 $2.07
Heating Furnace AFUE 90% 35.17 $1,034.21 20 0.86 $2.24
Heating Furnace AFUE 96% 56.90 $1,591.09 20 0.81 $2.13
Heating Boiler EF0.81 - $0.00 21 - $0.00
Heating Boiler EF 0.82 1.65 $442.34 21 1.00 $19.84
Heating Boiler EF 0.85 18.13 $1,327.02 21 0.93 $5.41
Heating Boiler EF 0.95 71.96 $4,423.38 21 0.75 $4.54
Heating Other Heating Gas Fireplace - $0.00 5 1.00 $0.00
Water Heating Water Heater <=55 gal | EF 0.59 - $0.00 15 1.00 $0.00
Water Heating | Water Heater <=55 gal | EF 0.63 8.36 $56.67 15 0.99 $0.62
Water Heating Water Heater <=55 gal EF0.74 27.57 $212.50 15 0.95 $0.70
Water Heating Water Heater <=55 gal EF0.76 30.50 $240.83 15 0.94 $0.72
Water Heating | Water Heater <=55 gal | EF 0.86 (Condensing) 42,61 $1,164.17 15 0.61 $2.50
Water Heating Water Heater > 55 gal EF 0.59 - $0.00 15 1.00 $0.00
Water Heating Water Heater > 55 gal EF 0.63 9.43 $56.67 15 0.99 $0.55
Water Heating | Water Heater > 55 gal EF0.74 31.13 $212.50 15 0.96 $0.62
Water Heating Water Heater > 55 gal EF0.76 3443 $240.83 15 0.95 $0.64
Water Heating Water Heater > 55 gal EF 0.86 (Condensing) 48.11 $1,164.17 15 0.63 $2.21
Appliances Clothes Dryer Standard - $0.00 13 1.00 $0.00
Appliances Clothes Dryer Standard (AHAM) 1.02 $0.00 13 - $0.00
Appliances Clothes Dryer Efficient 3.75 $130.00 13 0.81 $3.50
Appliances Stove Standard (EF .399) - $0.00 13 1.00 $0.00
Appliances Stove Efficient (EF .42) 2.84 $115.00 13 0.85 $4.09
Misc Pool Heater EF .78 - $0.00 15 1.00 $0.00
Misc Pool Heater EF .82 7.43 $103.37 15 0.98 $1.27
Misc Pool Heater EF .90 21.99 $1,791.56 15 0.71 $7.45
Misc Pool Heater EF .95 28.93 $2,071.10 15 0.68 $6.54
Misc Hot Tub / Spa EF .78 - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa EF .82 1.76 $103.37 15 0.97 $5.38
Misc Hot Tub / Spa EF .90 5.20 $1,791.56 15 0.66 $31.51
Misc Hot Tub / Spa EF .95 6.84 $2,071.10 15 0.63 $27.68
Misc Miscellaneous Standard - $0.00 5 1.00 $0.00
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Table B-11

Energy Efficiency Equipment Data, Electric—Multi Family Renter, Existing Vintage

Savings

(kWh/HH

Incremental

Lifetime | Ratio

Levelized
BC Cost of
Energy

Technology Efficiency Definition /yr) Cost ($/HH) | (Years) | (2013) | ($/kWh)
Cooling Central AC SEER 13 - $0.00 15 1.00 $0.00
Cooling Central AC SEER 14 (Energy Star) 157.80 $246.03 15 0.99 $0.14
Cooling Central AC SEER 15 (CEE Tier 2) 309.46 $492.06 15 0.98 $0.15
Cooling Central AC SEER 16 (CEE Tier 3) 436.90 $738.09 15 0.97 $0.15
Cooling Central AC Ductless Minisplit 545.51 $4,336.26 15 0.60 $0.73
Cooling Central AC SEER 21 804.74 $4,182.49 15 0.64 $0.48
Cooling Room AC EER9.8 - $0.00 10 1.00 $0.00
Cooling Room AC EER 10.8 (Energy Star) 114.77 $220.98 10 0.94 $0.24
Cooling Room AC EER 11.0 135.28 $282.36 10 0.92 $0.26
Cooling Room AC EER 11.5 183.30 $343.75 10 091 $0.23
Cooling Room AC EER 12.0 227.30 $1,448.64 10 0.59 $0.78
Cooling/Heating | Air-Source Heat Pump SEER 13, HSPF 7.7 - $0.00 16 1.00 $0.00
Cooling/Heating | Air-Source Heat Pump SEER 14, HSPF 8.0 485.45 $1,696.41 16 091 $0.31
Cooling/Heating | Air-Source Heat Pump SEER 15, HSPF 8.2 888.74 $2,650.64 16 0.88 $0.26
Cooling/Heating | Air-Source Heat Pump SEER 16, HSPF 8.5 1,202.09 $4,453.08 16 0.81 $0.32
Cooling/Heating | Air-Source Heat Pump Ductless Minisplit 1,438.05| $13,359.23 16 0.53 $0.81
Cooling/Heating | Geothermal Heat Pump | EER 14.1, COP 3.3 - $0.00 16 1.00 $0.00
Cooling/Heating | Geothermal Heat Pump | EER 16, COP 3.5 500.12 $344.65 16 1.00 $0.06
Cooling/Heating | Geothermal Heat Pump | EER 18, COP 3.8 1,001.44 $919.06 16 0.99 $0.08
Cooling/Heating | Geothermal Heat Pump | EER 30, COP 5.0 2,645.65 $2,067.88 16 1.01 $0.07
Heating Electric Room Heat Standard - $0.00 20 1.00 $0.00
Heating Electric Furnace Standard - $0.00 20 1.00 $0.00
Water Heating Water Heater <=55 gal |EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater <=55 gal EF 0.95 122.10 $67.00 15 1.00 $0.05
Water Heating Water Heater <=55 gal | EF 2.3 (HP) 1,411.93 $1,614.00 15 0.72 $0.10
Water Heating Water Heater > 55 gal EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater > 55 gal EF 0.95 135.52 $67.00 15 1.01 $0.05
Water Heating Water Heater > 55 gal EF 2.3 (HP) 1,567.11 $1,614.00 15 0.76 $0.09
Interior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Screw-in Infrared Halogen 296.76 $133.51 4 - $0.12
Interior Lighting | Screw-in Infrared Halogen (2020) 912.09 $133.51 4 - $0.04
Interior Lighting | Screw-in CFL 1,069.38 $56.64 6 2.60 $0.01
Interior Lighting | Screw-in LED 1,137.43 $1,598.22 15 0.54 $0.13
Interior Lighting | Screw-in LED (2020) 1,205.49 $512.55 15 - $0.04
Interior Lighting | Linear Fluorescent T12 - $0.00 10 - $0.00
Interior Lighting | Linear Fluorescent T8 11.42 -$3.78 10 1.00 -$0.04
Interior Lighting | Linear Fluorescent Super T8 34.20 $30.21 10 0.76 $0.11
Interior Lighting | Linear Fluorescent LED (2011) 33.99 $172.26 20 0.44 $0.39
Interior Lighting | Linear Fluorescent T5 34.69 $51.81 10 0.65 $0.18
Interior Lighting | Linear Fluorescent LED (2020) 133.19 $449.04 20 - $0.26
Interior Lighting | Specialty Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Specialty Infrared Halogen 154.59 $208.64 4 - $0.36
Interior Lighting | Specialty Infrared Halogen (2020) 475.12 $208.64 4 - $0.12
Interior Lighting | Specialty CFL 557.05 $88.52 6 1.54 $0.03
Interior Lighting | Specialty LED 592.51 $2,497.60 15 0.21 $0.39
Interior Lighting | Specialty LED (2020) 627.96 $800.99 15 - $0.12
Exterior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Exterior Lighting | Screw-in Infrared Halogen 32.87 $28.36 4 - $0.23
Exterior Lighting | Screw-in Infrared Halogen (2020) 203.34 $28.36 4 - $0.04
Exterior Lighting | Screw-in CFL 234.73 $14.63 6 2.40 $0.01
Exterior Lighting | Screw-in LED 261.14 $310.15 15 0.61 $0.11
Exterior Lighting | Screw-in LED (2020) 286.57 $99.75 15 - $0.03
Appliances Clothes Washer Standard (1.26) - $0.00 10 1.00 $0.00
Appliances Clothes Washer Energy Star (1.72) 63.06 $75.00 10 - $0.15
Appliances Clothes Washer AHAM (MEF 1.72) 63.06 $75.00 10 - $0.15
Appliances Clothes Washer Energy Star (MEF 2.0) 71.89 $115.00 10 0.89 $0.20
Appliances Clothes Washer AHAM (MEF 2.0) 71.89 $115.00 10 - $0.20
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End Use

Technology

Efficiency Definition

Savings
(kWh/HH
/yr)

Incremental
Cost ($/HH)

Lifetime
(Years)

BC
Ratio
(2013)

Levelized
Cost of
Energy

($/kWh)

Appliances Clothes Washer Compact (MEF 2.79) 87.24 $225.00 10 0.78 $0.32
Appliances Clothes Dryer Baseline - $0.00 13 1.00 $0.00
Appliances Clothes Dryer High Efficiency 27.80 $100.00 13 0.89 $0.36
Appliances Clothes Dryer Baseline (2015+) 29.19 $75.00 13 - $0.26
Appliances Clothes Dryer High Efficiency (2015+) 65.36 $175.00 13 - $0.27
Appliances Clothes Dryer HP (EF 4.52) 200.38 $458.00 13 0.66 $0.23
Appliances Dishwasher Standard (EF 0.63) - $0.00 9 - $0.00
Appliances Dishwasher Energy Star (EF 0.69) 25.83 $5.00 9 - $0.03
Appliances Dishwasher Energy Star (EF 0.73) 40.69 $80.00 9 - $0.26
Appliances Dishwasher AHAM (EF 0.73) 40.69 $80.00 9 1.00 $0.26
Appliances Dishwasher Ultra Efficient (EF 1.1) 137.15 $255.00 9 0.86 $0.25
Appliances Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Refrigerator Energy Star 46.37 $25.00 13 1.00 $0.05
Appliances Refrigerator High Efficiency 65.60 $425.00 13 0.70 $0.65
Appliances Refrigerator AHAM (2014) 98.39 $218.00 13 - $0.22
Appliances Refrigerator High Efficiency (2014) 126.67 $695.00 13 - $0.55
Appliances Freezer Standard - $0.00 11 1.00 $0.00
Appliances Freezer Energy Star 49.36 $50.00 11 0.96 $0.12
Appliances Freezer High Efficiency 103.21 $198.00 11 0.80 $0.22
Appliances Freezer AHAM (2014) 104.33 $198.00 11 - $0.22
Appliances Freezer High Efficiency (2014) 130.14 $352.00 11 - $0.31
Appliances Second Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Second Refrigerator Energy Star 49.69 $25.00 13 1.00 $0.05
Appliances Second Refrigerator High Efficiency 70.29 $425.00 13 0.71 $0.61
Appliances Second Refrigerator AHAM (2014) 105.44 $218.00 13 - $0.21
Appliances Second Refrigerator High Efficiency (2014) 135.74 $695.00 13 - $0.52
Appliances Stove Baseline - $0.00 13 1.00 $0.00
Appliances Stove Convection 1.31 $121.00 13 0.91 $9.35
Appliances Stove Halogen Burner 431 $580.00 13 0.67 $13.59
Appliances Stove Induction 24.23 $898.00 13 0.57 $3.75
Appliances Microwave Standard - $0.00 9 1.00 $0.00
Electronics Personal Computers Standard - $0.00 5 1.00 $0.00
Electronics Personal Computers Energy Star 102.56 $0.01 5 1.03 $0.00
Electronics Monitor Standard - $0.00 5 1.00 $0.00
Electronics Monitor Energy Star 13.82 $0.01 5 1.02 $0.00
Electronics Laptops Standard - $0.00 4 1.00 $0.00
Electronics Laptops Energy Star 44,99 $0.01 4 1.02 $0.00
Electronics TVs Standard - $0.00 11 1.00 $0.00
Electronics TVs Energy Star (3.1) 35.72 $0.01 11 - $0.00
Electronics TVs Energy Star (4.1) 76.45 $0.02 11 - $0.00
Electronics TVs Energy Star (5.1) 86.09 $0.03 11 1.07 $0.00
Electronics Printer / Fax / Copier Standard - $0.00 5 1.00 $0.00
Electronics Printer / Fax / Copier Energy Star 12.31 $0.01 5 1.02 $0.00
Electronics Set-top Boxes/DVR Standard - $0.00 5 1.00 $0.00
Electronics Set-top Boxes/DVR Energy Star (2009) 39.05 $0.01 5 - $0.00
Electronics Set-top Boxes/DVR Energy Star (2011) 52.06 $0.02 5 1.04 $0.00
Electronics Devices and Gadgets Standard - $0.00 5 1.00 $0.00
Misc Pool Pump Standard - $0.00 15 1.00 $0.00
Misc Pool Pump High Efficiency 154.64 $85.00 15 1.01 $0.05
Misc Pool Pump Two-Speed 618.56 $579.00 15 0.88 $0.09
Misc Pool Heater Electric Resistance - $0.00 15 1.00 $0.00
Misc Pool Heater Heat Pump (COP = 5.0) 3,984.80 $2,550.00 15 1.00 $0.06
Misc Hot Tub / Spa Standard - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa Efficient Pumps 146.15 $300.00 15 0.94 $0.19
Misc Hot Tub / Spa Improved Controls and Pumps 194.87 $350.00 15 0.93 $0.16
Misc Well Pump Baseline (40% EF) - $0.00 10 1.00 $0.00
Misc Well Pump High Efficiency (60% EF) 198.57 $110.00 10 0.97 $0.07
Misc Furnace Fan Standard - $0.00 18 1.00 $0.00
Misc Furnace Fan ECM 67.07 $769.00 18 0.37 $0.93
Misc Miscellaneous Standard - $0.00 5 1.00 $0.00
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Table B-12 Energy Efficiency Equipment Data, Natural Gas—Multi Family Renter, Existing
Vintage

Levelized

Savings BC Cost of
(therm/ | Incremental | Lifetime | Ratio Energy

End Use Technology Efficiency Definition HH/yr) | Cost ($/HH) | (Years) | (2013) | ($/therm)
Heating Furnace AFUE 80% - $0.00 20 1.00 $0.00
Heating Furnace AFUE 83% 4.29 $178.38 20 0.98 $3.16
Heating Furnace AFUE 90% 40.59 $1,717.74 20 0.83 $3.22
Heating Furnace AFUE 96% 65.40 $2,642.68 20 0.77 $3.07
Heating Boiler EF0.81 - $0.00 21 - $0.00
Heating Boiler EF 0.82 2.13 $794.13 21 1.00 $27.53
Heating Boiler EF 0.85 2291 $2,382.39 21 0.92 $7.68
Heating Boiler EF 0.95 89.53 $7,941.29 21 0.72 $6.56
Heating Other Heating Gas Fireplace - $0.00 5 1.00 $0.00
Water Heating Water Heater <=55 gal | EF 0.59 - $0.00 15 1.00 $0.00
Water Heating | Water Heater <=55 gal | EF 0.63 7.14 $56.67 15 0.98 $0.73
Water Heating Water Heater <=55 gal EF0.74 22.79 $212.50 15 0.93 $0.85
Water Heating Water Heater <=55 gal EF0.76 25.16 $240.83 15 0.92 $0.87
Water Heating | Water Heater <=55 gal | EF 0.86 (Condensing) 35.30 $1,164.17 15 0.58 $3.01
Water Heating Water Heater > 55 gal EF 0.59 - $0.00 15 1.00 $0.00
Water Heating Water Heater > 55 gal EF 0.63 10.47 $56.67 15 1.00 $0.49
Water Heating | Water Heater > 55 gal EF0.74 33.42 $212.50 15 0.97 $0.58
Water Heating Water Heater > 55 gal EF0.76 36.91 $240.83 15 0.96 $0.60
Water Heating Water Heater > 55 gal EF 0.86 (Condensing) 51.77 $1,164.17 15 0.64 $2.06
Appliances Clothes Dryer Standard - $0.00 13 1.00 $0.00
Appliances Clothes Dryer Standard (AHAM) 0.66 $0.00 13 - $0.00
Appliances Clothes Dryer Efficient 2.42 $130.00 13 0.79 $5.43
Appliances Stove Standard (EF .399) - $0.00 13 1.00 $0.00
Appliances Stove Efficient (EF .42) 1.83 $115.00 13 0.82 $6.35
Misc Pool Heater EF .78 - $0.00 15 1.00 $0.00
Misc Pool Heater EF .82 2.60 $103.37 15 0.98 $3.63
Misc Pool Heater EF .90 7.70 $1,791.56 15 0.67 $21.28
Misc Pool Heater EF .95 10.13 $2,071.10 15 0.64 $18.70
Misc Hot Tub / Spa EF .78 - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa EF .82 1.76 $103.37 15 0.97 $5.38
Misc Hot Tub / Spa EF .90 5.20 $1,791.56 15 0.66 $31.51
Misc Hot Tub / Spa EF .95 6.84 $2,071.10 15 0.63 $27.68
Misc Miscellaneous Standard - $0.00 5 1.00 $0.00
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Table B-13 Energy Efficiency Equipment Data, Electric—Multi Family Renter, New Vintage

Levelized
Savings BC Cost of
(kWh/HH | Incremental | Lifetime | Ratio Energy

Technology Efficiency Definition /yr) Cost ($/HH) | (Years) | (2013) | ($/kWh)
Cooling Central AC SEER 13 - $0.00 15 1.00 $0.00
Cooling Central AC SEER 14 (Energy Star) 127.52 $210.72 15 0.99 $0.15
Cooling Central AC SEER 15 (CEE Tier 2) 250.28 $421.44 15 0.98 $0.15
Cooling Central AC SEER 16 (CEE Tier 3) 353.49 $632.16 15 0.96 $0.16
Cooling Central AC Ductless Minisplit 441.33 $3,713.92 15 0.60 $0.77
Cooling Central AC SEER 21 454.94 $3,582.22 15 0.61 $0.72
Cooling Room AC EER9.8 - $0.00 10 1.00 $0.00
Cooling Room AC EER 10.8 (Energy Star) 107.32 $203.21 10 0.94 $0.23
Cooling Room AC EER 11.0 126.45 $259.66 10 0.92 $0.25
Cooling Room AC EER 11.5 171.36 $316.11 10 091 $0.23
Cooling Room AC EER 12.0 212.52 $1,332.16 10 0.60 $0.77
Cooling/Heating | Air-Source Heat Pump SEER 13, HSPF 7.7 - $0.00 16 1.00 $0.00
Cooling/Heating | Air-Source Heat Pump SEER 14, HSPF 8.0 308.90 $1,413.68 16 091 $0.40
Cooling/Heating | Air-Source Heat Pump SEER 15, HSPF 8.2 558.01 $2,208.88 16 0.87 $0.35
Cooling/Heating | Air-Source Heat Pump SEER 16, HSPF 8.5 743.16 $3,710.92 16 0.79 $0.44
Cooling/Heating | Air-Source Heat Pump Ductless Minisplit 880.27 | $11,132.76 16 0.52 $1.11
Cooling/Heating | Geothermal Heat Pump | EER 14.1, COP 3.3 - $0.00 16 1.00 $0.00
Cooling/Heating | Geothermal Heat Pump | EER 16, COP 3.5 290.72 $302.10 16 0.99 $0.09
Cooling/Heating | Geothermal Heat Pump | EER 18, COP 3.8 696.93 $805.60 16 0.98 $0.10
Cooling/Heating | Geothermal Heat Pump | EER 30, COP 5.0 1,996.82 $1,812.60 16 0.99 $0.08
Heating Electric Room Heat Standard - $0.00 20 1.00 $0.00
Heating Electric Furnace Standard - $0.00 20 1.00 $0.00
Water Heating Water Heater <=55 gal |EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater <=55 gal EF 0.95 118.44 $67.00 15 1.00 $0.05
Water Heating Water Heater <=55 gal | EF 2.3 (HP) 1,369.57 $1,614.00 15 0.71 $0.11
Water Heating Water Heater > 55 gal EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater > 55 gal EF 0.95 131.46 $67.00 15 1.00 $0.05
Water Heating Water Heater > 55 gal EF 2.3 (HP) 1,520.10 $1,614.00 15 0.75 $0.10
Interior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Screw-in Infrared Halogen 341.27 $153.54 4 - $0.12
Interior Lighting | Screw-in Infrared Halogen (2020) 1,048.90 $153.54 4 - $0.04
Interior Lighting | Screw-in CFL 1,229.78 $65.14 6 2.60 $0.01
Interior Lighting | Screw-in LED 1,308.05 $1,837.95 15 0.54 $0.13
Interior Lighting | Screw-in LED (2020) 1,386.31 $589.44 15 - $0.04
Interior Lighting | Linear Fluorescent T12 - $0.00 10 - $0.00
Interior Lighting | Linear Fluorescent T8 13.13 -$4.35 10 1.00 -$0.04
Interior Lighting | Linear Fluorescent Super T8 39.33 $34.74 10 0.76 $0.11
Interior Lighting | Linear Fluorescent LED (2011) 39.08 $198.10 20 0.44 $0.39
Interior Lighting | Linear Fluorescent T5 39.89 $59.58 10 0.65 $0.18
Interior Lighting | Linear Fluorescent LED (2020) 153.17 $516.40 20 - $0.26
Interior Lighting | Specialty Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Specialty Infrared Halogen 177.78 $239.94 4 - $0.36
Interior Lighting | Specialty Infrared Halogen (2020) 546.39 $239.94 4 - $0.12
Interior Lighting | Specialty CFL 640.61 $101.80 6 1.54 $0.03
Interior Lighting | Specialty LED 681.38 $2,872.24 15 0.21 $0.39
Interior Lighting | Specialty LED (2020) 722.15 $921.14 15 - $0.12
Exterior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Exterior Lighting | Screw-in Infrared Halogen 37.80 $32.62 4 - $0.23
Exterior Lighting | Screw-in Infrared Halogen (2020) 233.84 $32.62 4 - $0.04
Exterior Lighting | Screw-in CFL 269.94 $16.83 6 2.40 $0.01
Exterior Lighting | Screw-in LED 300.31 $356.67 15 0.61 $0.11
Exterior Lighting | Screw-in LED (2020) 329.56 $114.71 15 - $0.03
Appliances Clothes Washer Standard (1.26) - $0.00 10 1.00 $0.00
Appliances Clothes Washer Energy Star (1.72) 63.06 $75.00 10 - $0.15
Appliances Clothes Washer AHAM (MEF 1.72) 63.06 $75.00 10 - $0.15
Appliances Clothes Washer Energy Star (MEF 2.0) 71.89 $115.00 10 0.89 $0.20
Appliances Clothes Washer AHAM (MEF 2.0) 71.89 $115.00 10 - $0.20
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End Use

Technology

Efficiency Definition

Savings

(kWh/HH
/yr)

Incremental

Cost ($/HH)

Lifetime

(Years)

Levelized
BC Cost of
Ratio Energy
(2013) | ($/kWh)

Appliances Clothes Washer Compact (MEF 2.79) 87.24 $225.00 10 0.78 $0.32
Appliances Clothes Dryer Baseline - $0.00 13 1.00 $0.00
Appliances Clothes Dryer High Efficiency 27.80 $100.00 13 0.89 $0.36
Appliances Clothes Dryer Baseline (2015+) 29.19 $75.00 13 - $0.26
Appliances Clothes Dryer High Efficiency (2015+) 65.36 $175.00 13 - $0.27
Appliances Clothes Dryer HP (EF 4.52) 200.38 $458.00 13 0.66 $0.23
Appliances Dishwasher Standard (EF 0.63) - $0.00 9 - $0.00
Appliances Dishwasher Energy Star (EF 0.69) 25.83 $5.00 9 - $0.03
Appliances Dishwasher Energy Star (EF 0.73) 40.69 $80.00 9 - $0.26
Appliances Dishwasher AHAM (EF 0.73) 40.69 $80.00 9 1.00 $0.26
Appliances Dishwasher Ultra Efficient (EF 1.1) 137.15 $255.00 9 0.86 $0.25
Appliances Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Refrigerator Energy Star 46.37 $25.00 13 1.00 $0.05
Appliances Refrigerator High Efficiency 65.60 $425.00 13 0.70 $0.65
Appliances Refrigerator AHAM (2014) 98.39 $218.00 13 - $0.22
Appliances Refrigerator High Efficiency (2014) 126.67 $695.00 13 - $0.55
Appliances Freezer Standard - $0.00 11 1.00 $0.00
Appliances Freezer Energy Star 49.36 $50.00 11 0.96 $0.12
Appliances Freezer High Efficiency 103.21 $198.00 11 0.80 $0.22
Appliances Freezer AHAM (2014) 104.33 $198.00 11 - $0.22
Appliances Freezer High Efficiency (2014) 130.14 $352.00 11 - $0.31
Appliances Second Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Second Refrigerator Energy Star 49.69 $25.00 13 1.00 $0.05
Appliances Second Refrigerator High Efficiency 70.29 $425.00 13 0.71 $0.61
Appliances Second Refrigerator AHAM (2014) 105.44 $218.00 13 - $0.21
Appliances Second Refrigerator High Efficiency (2014) 135.74 $695.00 13 - $0.52
Appliances Stove Baseline - $0.00 13 1.00 $0.00
Appliances Stove Convection 1.31 $121.00 13 0.91 $9.35
Appliances Stove Halogen Burner 431 $580.00 13 0.67 $13.59
Appliances Stove Induction 24.23 $898.00 13 0.57 $3.75
Appliances Microwave Standard - $0.00 9 1.00 $0.00
Electronics Personal Computers Standard - $0.00 5 1.00 $0.00
Electronics Personal Computers Energy Star 102.56 $0.01 5 1.03 $0.00
Electronics Monitor Standard - $0.00 5 1.00 $0.00
Electronics Monitor Energy Star 13.82 $0.01 5 1.02 $0.00
Electronics Laptops Standard - $0.00 4 1.00 $0.00
Electronics Laptops Energy Star 44,99 $0.01 4 1.02 $0.00
Electronics TVs Standard - $0.00 11 1.00 $0.00
Electronics TVs Energy Star (3.1) 35.72 $0.01 11 - $0.00
Electronics TVs Energy Star (4.1) 76.45 $0.02 11 - $0.00
Electronics TVs Energy Star (5.1) 86.09 $0.03 11 1.07 $0.00
Electronics Printer / Fax / Copier Standard - $0.00 5 1.00 $0.00
Electronics Printer / Fax / Copier Energy Star 12.31 $0.01 5 1.02 $0.00
Electronics Set-top Boxes/DVR Standard - $0.00 5 1.00 $0.00
Electronics Set-top Boxes/DVR Energy Star (2009) 39.05 $0.01 5 - $0.00
Electronics Set-top Boxes/DVR Energy Star (2011) 52.06 $0.02 5 1.04 $0.00
Electronics Devices and Gadgets Standard - $0.00 5 1.00 $0.00
Misc Pool Pump Standard - $0.00 15 1.00 $0.00
Misc Pool Pump High Efficiency 154.64 $85.00 15 1.01 $0.05
Misc Pool Pump Two-Speed 618.56 $579.00 15 0.88 $0.09
Misc Pool Heater Electric Resistance - $0.00 15 1.00 $0.00
Misc Pool Heater Heat Pump (COP = 5.0) 3,984.80 $2,550.00 15 1.00 $0.06
Misc Hot Tub / Spa Standard - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa Efficient Pumps 146.15 $300.00 15 0.94 $0.19
Misc Hot Tub / Spa Improved Controls and Pumps 194.87 $350.00 15 0.93 $0.16
Misc Well Pump Baseline (40% EF) - $0.00 10 1.00 $0.00
Misc Well Pump High Efficiency (60% EF) 198.57 $110.00 10 0.97 $0.07
Misc Furnace Fan Standard - $0.00 18 1.00 $0.00
Misc Furnace Fan ECM 67.07 $769.00 18 0.37 $0.93
Misc Miscellaneous Standard - $0.00 5 1.00 $0.00
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Table B-14 Energy Efficiency Equipment Data, Natural Gas—Multi Family Renter, New Vintage
Levelized

Savings BC Cost of

(therm/ | Incremental | Lifetime | Ratio Energy
End Use Technology Efficiency Definition HH/yr) | Cost ($/HH) | (Years) | (2013) | ($/therm)
Heating Furnace AFUE 80% - $0.00 20 1.00 $0.00
Heating Furnace AFUE 83% 3.25 $147.24 20 0.98 $3.44
Heating Furnace AFUE 90% 30.44 $1,417.87 20 0.83 $3.54
Heating Furnace AFUE 96% 49.12 $2,181.34 20 0.76 $3.38
Heating Boiler EF0.81 - $0.00 21 - $0.00
Heating Boiler EF 0.82 1.59 $655.50 21 1.00 $30.46
Heating Boiler EF 0.85 17.50 $1,966.51 21 0.92 $8.31
Heating Boiler EF 0.95 69.46 $6,555.04 21 0.71 $6.97
Heating Other Heating Gas Fireplace - $0.00 5 1.00 $0.00
Water Heating | Water Heater <=55 gal | EF 0.59 - $0.00 15 1.00 $0.00
Water Heating Water Heater <=55 gal EF0.63 7.00 $56.67 15 0.98 $0.74
Water Heating Water Heater <=55 gal EF0.74 22.35 $212.50 15 0.93 $0.87
Water Heating | Water Heater <=55 gal |EF 0.76 24.69 $240.83 15 0.92 $0.89
Water Heating Water Heater <=55 gal | EF 0.86 (Condensing) 34.63 $1,164.17 15 0.58 $3.07
Water Heating | Water Heater > 55 gal EF0.59 - $0.00 15 1.00 $0.00
Water Heating | Water Heater > 55 gal EF 0.63 10.27 $56.67 15 1.00 $0.50
Water Heating Water Heater > 55 gal EF0.74 32.78 $212.50 15 0.97 $0.59
Water Heating | Water Heater > 55 gal EF0.76 36.20 $240.83 15 0.96 $0.61
Water Heating | Water Heater > 55 gal EF 0.86 (Condensing) 50.79 $1,164.17 15 0.63 $2.10
Appliances Clothes Dryer Standard - $0.00 13 1.00 $0.00
Appliances Clothes Dryer Standard (AHAM) 0.66 $0.00 13 - $0.00
Appliances Clothes Dryer Efficient 2.42 $130.00 13 0.79 $5.43
Appliances Stove Standard (EF .399) - $0.00 13 1.00 $0.00
Appliances Stove Efficient (EF .42) 1.83 $115.00 13 0.82 $6.35
Misc Pool Heater EF .78 - $0.00 15 1.00 $0.00
Misc Pool Heater EF .82 2.60 $103.37 15 0.98 $3.63
Misc Pool Heater EF .90 7.70 $1,791.56 15 0.67 $21.28
Misc Pool Heater EF .95 10.13 $2,071.10 15 0.64 $18.70
Misc Hot Tub / Spa EF .78 - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa EF .82 1.76 $103.37 15 0.97 $5.38
Misc Hot Tub / Spa EF .90 5.20 $1,791.56 15 0.66 $31.51
Misc Hot Tub / Spa EF .95 6.84 $2,071.10 15 0.63 $27.68
Misc Miscellaneous Standard - $0.00 5 1.00 $0.00
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Table B-15

Energy Efficiency Equipment Data, Electric—Multi Family Renter Limited Income,
Existing Vintage

Technology

Efficiency Definition

Savings

(kwWh/HH
/yr)

Incremental
Cost ($/HH)

Lifetime
(Years)

BC
Ratio
(2013)

Levelized
Cost of
Energy

($/kWh)

Cooling Central AC SEER 13 - $0.00 15 1.00 $0.00
Cooling Central AC SEER 14 (Energy Star) 135.25 $210.88 15 0.99 $0.14
Cooling Central AC SEER 15 (CEE Tier 2) 265.25 $421.76 15 0.98 $0.15
Cooling Central AC SEER 16 (CEE Tier 3) 374.49 $632.65 15 0.97 $0.15
Cooling Central AC Ductless Minisplit 467.58 $3,716.79 15 0.60 $0.73
Cooling Central AC SEER 21 689.78 $3,584.99 15 0.64 $0.48
Cooling Room AC EER9.8 - $0.00 10 1.00 $0.00
Cooling Room AC EER 10.8 (Energy Star) 98.37 $189.41 10 0.94 $0.24
Cooling Room AC EER11.0 115.96 $242.03 10 0.92 $0.26
Cooling Room AC EER11.5 157.12 $294.64 10 0.91 $0.23
Cooling Room AC EER 12.0 194.83 $1,241.69 10 0.59 $0.78
Cooling/Heating | Air-Source Heat Pump SEER 13, HSPF 7.7 - $0.00 16 1.00 $0.00
Cooling/Heating | Air-Source Heat Pump SEER 14, HSPF 8.0 424.87 $1,496.83 16 0.91 $0.31
Cooling/Heating | Air-Source Heat Pump SEER 15, HSPF 8.2 777.38 $2,338.80 16 0.88 $0.26
Cooling/Heating | Air-Source Heat Pump SEER 16, HSPF 8.5 1,051.07 $3,929.19 16 0.80 $0.33
Cooling/Heating | Air-Source Heat Pump Ductless Minisplit 1,256.89 | $11,787.56 16 0.53 $0.82
Cooling/Heating | Geothermal Heat Pump | EER 14.1, COP 3.3 - $0.00 16 1.00 $0.00
Cooling/Heating | Geothermal Heat Pump | EER 16, COP 3.5 439.61 $304.10 16 1.00 $0.06
Cooling/Heating | Geothermal Heat Pump | EER 18, COP 3.8 878.73 $810.93 16 0.99 $0.08
Cooling/Heating | Geothermal Heat Pump | EER 30, COP 5.0 2,318.20 $1,824.60 16 1.00 $0.07
Heating Electric Room Heat Standard - $0.00 20 1.00 $0.00
Heating Electric Furnace Standard - $0.00 20 1.00 $0.00
Water Heating Water Heater <=55 gal |EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater <=55 gal EF 0.95 99.00 $67.00 15 0.99 $0.06
Water Heating Water Heater <=55 gal | EF 2.3 (HP) 1,144.81 $1,614.00 15 0.64 $0.13
Water Heating Water Heater > 55 gal EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater > 55 gal EF 0.95 135.52 $67.00 15 1.01 $0.05
Water Heating Water Heater > 55 gal EF 2.3 (HP) 1,567.11 $1,614.00 15 0.76 $0.09
Interior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Screw-in Infrared Halogen 209.78 $94.38 4 - $0.12
Interior Lighting | Screw-in Infrared Halogen (2020) 644.75 $94.38 4 - $0.04
Interior Lighting | Screw-in CFL 755.94 $40.04 6 2.60 $0.01
Interior Lighting | Screw-in LED 804.05 $1,129.77 15 0.54 $0.13
Interior Lighting | Screw-in LED (2020) 852.16 $362.32 15 - $0.04
Interior Lighting | Linear Fluorescent T12 - $0.00 10 - $0.00
Interior Lighting | Linear Fluorescent T8 8.07 -$2.67 10 1.00 -$0.04
Interior Lighting | Linear Fluorescent Super T8 24.18 $21.35 10 0.76 $0.11
Interior Lighting | Linear Fluorescent LED (2011) 24.02 $121.77 20 0.44 $0.39
Interior Lighting | Linear Fluorescent T5 2452 $36.63 10 0.65 $0.18
Interior Lighting | Linear Fluorescent LED (2020) 94.15 $317.43 20 - $0.26
Interior Lighting | Specialty Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Specialty Infrared Halogen 109.28 $147.49 4 - $0.36
Interior Lighting | Specialty Infrared Halogen (2020) 335.86 $147.49 4 - $0.12
Interior Lighting | Specialty CFL 393.78 $62.57 6 1.54 $0.03
Interior Lighting | Specialty LED 418.84 $1,765.54 15 0.21 $0.39
Interior Lighting | Specialty LED (2020) 443.90 $566.22 15 - $0.12
Exterior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Exterior Lighting | Screw-in Infrared Halogen 32.08 $27.69 4 - $0.23
Exterior Lighting | Screw-in Infrared Halogen (2020) 198.50 $27.69 4 - $0.04
Exterior Lighting | Screw-in CFL 229.14 $14.28 6 2.40 $0.01
Exterior Lighting | Screw-in LED 254.92 $302.76 15 0.61 $0.11
Exterior Lighting | Screw-in LED (2020) 279.75 $97.37 15 - $0.03
Appliances Clothes Washer Standard (1.26) - $0.00 10 1.00 $0.00
Appliances Clothes Washer Energy Star (1.72) 63.06 $75.00 10 - $0.15
Appliances Clothes Washer AHAM (MEF 1.72) 63.06 $75.00 10 - $0.15
Appliances Clothes Washer Energy Star (MEF 2.0) 71.89 $115.00 10 0.89 $0.20
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Levelized
Cost of
Energy

Savings BC
Incremental | Lifetime | Ratio
(2013)

(kWh/HH

End Use

Technology

Efficiency Definition

/yr)

Cost ($/HH)

(Years)

($/kWh)

Appliances Clothes Washer AHAM (MEF 2.0) 71.89 $115.00 10 - $0.20
Appliances Clothes Washer Compact (MEF 2.79) 87.24 $225.00 10 0.78 $0.32
Appliances Clothes Dryer Baseline - $0.00 13 1.00 $0.00
Appliances Clothes Dryer High Efficiency 27.80 $100.00 13 0.89 $0.36
Appliances Clothes Dryer Baseline (2015+) 29.19 $75.00 13 - $0.26
Appliances Clothes Dryer High Efficiency (2015+) 65.36 $175.00 13 - $0.27
Appliances Clothes Dryer HP (EF 4.52) 200.38 $458.00 13 0.66 $0.23
Appliances Dishwasher Standard (EF 0.63) - $0.00 9 - $0.00
Appliances Dishwasher Energy Star (EF 0.69) 25.83 $5.00 9 - $0.03
Appliances Dishwasher Energy Star (EF 0.73) 40.69 $80.00 9 - $0.26
Appliances Dishwasher AHAM (EF 0.73) 40.69 $80.00 9 1.00 $0.26
Appliances Dishwasher Ultra Efficient (EF 1.1) 137.15 $255.00 9 0.86 $0.25
Appliances Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Refrigerator Energy Star 46.37 $25.00 13 1.00 $0.05
Appliances Refrigerator High Efficiency 65.60 $425.00 13 0.70 $0.65
Appliances Refrigerator AHAM (2014) 98.39 $218.00 13 - $0.22
Appliances Refrigerator High Efficiency (2014) 126.67 $695.00 13 - $0.55
Appliances Freezer Standard - $0.00 11 1.00 $0.00
Appliances Freezer Energy Star 49.36 $50.00 11 0.96 $0.12
Appliances Freezer High Efficiency 103.21 $198.00 11 0.80 $0.22
Appliances Freezer AHAM (2014) 104.33 $198.00 11 - $0.22
Appliances Freezer High Efficiency (2014) 130.14 $352.00 11 - $0.31
Appliances Second Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Second Refrigerator Energy Star 49.69 $25.00 13 1.00 $0.05
Appliances Second Refrigerator High Efficiency 70.29 $425.00 13 0.71 $0.61
Appliances Second Refrigerator AHAM (2014) 105.44 $218.00 13 - $0.21
Appliances Second Refrigerator High Efficiency (2014) 135.74 $695.00 13 - $0.52
Appliances Stove Baseline - $0.00 13 1.00 $0.00
Appliances Stove Convection 1.31 $121.00 13 0.91 $9.35
Appliances Stove Halogen Burner 431 $580.00 13 0.67 $13.59
Appliances Stove Induction 24.23 $898.00 13 0.57 $3.75
Appliances Microwave Standard - $0.00 9 1.00 $0.00
Electronics Personal Computers Standard - $0.00 5 1.00 $0.00
Electronics Personal Computers Energy Star 97.67 $0.01 5 1.03 $0.00
Electronics Monitor Standard - $0.00 5 1.00 $0.00
Electronics Monitor Energy Star 13.16 $0.01 5 1.02 $0.00
Electronics Laptops Standard - $0.00 4 1.00 $0.00
Electronics Laptops Energy Star 42.75 $0.01 4 1.02 $0.00
Electronics TVs Standard - $0.00 11 1.00 $0.00
Electronics TVs Energy Star (3.1) 33.93 $0.01 11 - $0.00
Electronics TVs Energy Star (4.1) 72.63 $0.02 11 - $0.00
Electronics TVs Energy Star (5.1) 81.78 $0.03 11 1.07 $0.00
Electronics Printer / Fax / Copier Standard - $0.00 5 1.00 $0.00
Electronics Printer / Fax / Copier Energy Star 11.70 $0.01 5 1.02 $0.00
Electronics Set-top Boxes/DVR Standard - $0.00 5 1.00 $0.00
Electronics Set-top Boxes/DVR Energy Star (2009) 37.10 $0.01 5 - $0.00
Electronics Set-top Boxes/DVR Energy Star (2011) 49.46 $0.02 5 1.04 $0.00
Electronics Devices and Gadgets Standard - $0.00 5 1.00 $0.00
Misc Pool Pump Standard - $0.00 15 1.00 $0.00
Misc Pool Pump High Efficiency 154.64 $85.00 15 1.01 $0.05
Misc Pool Pump Two-Speed 618.56 $579.00 15 0.88 $0.09
Misc Pool Heater Electric Resistance - $0.00 15 1.00 $0.00
Misc Pool Heater Heat Pump (COP = 5.0) 3,984.80 $2,550.00 15 1.00 $0.06
Misc Hot Tub / Spa Standard - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa Efficient Pumps 146.15 $300.00 15 0.94 $0.19
Misc Hot Tub / Spa Improved Controls and Pumps 194.87 $350.00 15 0.93 $0.16
Misc Well Pump Baseline (40% EF) - $0.00 10 1.00 $0.00
Misc Well Pump High Efficiency (60% EF) 198.57 $110.00 10 0.97 $0.07
Misc Furnace Fan Standard - $0.00 18 1.00 $0.00
Misc Furnace Fan ECM 41.92 $769.00 18 0.30 $1.49
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Table B-16 Energy Efficiency Equipment Data, Natural Gas—Multi Family Renter Limited
Income, Existing Vintage

Levelized
Savings BC Cost of
(therm/ | Incremental | Lifetime | Ratio Energy

Technology Efficiency Definition HH/yr) | Cost ($/HH) | (Years) | (2013) | ($/therm)

Heating Furnace AFUE 80% - $0.00 20 1.00 $0.00
Heating Furnace AFUE 83% 3.70 $154.16 20 0.98 $3.16
Heating Furnace AFUE 90% 35.08 $1,484.47 20 0.83 $3.22
Heating Furnace AFUE 96% 56.52 $2,283.80 20 0.77 $3.07
Heating Boiler EF0.81 - $0.00 21 - $0.00
Heating Boiler EF 0.82 1.73 $646.38 21 1.00 $27.53
Heating Boiler EF 0.85 18.65 $1,939.15 21 0.92 $7.68
Heating Boiler EF 0.95 72.87 $6,463.84 21 0.72 $6.56
Heating Other Heating Gas Fireplace - $0.00 5 1.00 $0.00
Water Heating Water Heater <=55 gal | EF 0.59 - $0.00 15 1.00 $0.00
Water Heating Water Heater <=55 gal EF 0.63 6.34 $56.67 15 0.98 $0.82
Water Heating Water Heater <=55 gal EF0.74 20.25 $212.50 15 0.92 $0.96
Water Heating Water Heater <=55 gal EF0.76 22.37 $240.83 15 0.91 $0.98
Water Heating Water Heater <=55 gal | EF 0.86 (Condensing) 31.38 $1,164.17 15 0.56 $3.39
Water Heating Water Heater > 55 gal EF 0.59 - $0.00 15 1.00 $0.00
Water Heating Water Heater > 55 gal EF 0.63 9.30 $56.67 15 0.99 $0.56
Water Heating Water Heater > 55 gal EF0.74 29.71 $212.50 15 0.96 $0.65
Water Heating Water Heater > 55 gal EF0.76 32.81 $240.83 15 0.95 $0.67
Water Heating Water Heater > 55 gal EF 0.86 (Condensing) 46.02 $1,164.17 15 0.62 $2.31
Appliances Clothes Dryer Standard - $0.00 13 1.00 $0.00
Appliances Clothes Dryer Standard (AHAM) 0.66 $0.00 13 - $0.00
Appliances Clothes Dryer Efficient 2.42 $130.00 13 0.79 $5.43
Appliances Stove Standard (EF .399) - $0.00 13 1.00 $0.00
Appliances Stove Efficient (EF .42) 1.83 $115.00 13 0.82 $6.35
Misc Pool Heater EF .78 - $0.00 15 1.00 $0.00
Misc Pool Heater EF .82 2.60 $103.37 15 0.98 $3.63
Misc Pool Heater EF .90 7.70 $1,791.56 15 0.67 $21.28
Misc Pool Heater EF .95 10.13 $2,071.10 15 0.64 $18.70
Misc Hot Tub / Spa EF .78 - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa EF .82 1.76 $103.37 15 0.97 $5.38
Misc Hot Tub / Spa EF .90 5.20 $1,791.56 15 0.66 $31.51
Misc Hot Tub / Spa EF .95 6.84 $2,071.10 15 0.63 $27.68
Misc Miscellaneous Standard - $0.00 5 1.00 $0.00
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Table B-17

New Vintage

Energy Efficiency Equipment Data, Electric—Multi Family Renter Limited Income,

Savings

(kWh/HH

Incremental

Lifetime

BC
Ratio

Levelized
Cost of
Energy

Technology Efficiency Definition /yr) Cost ($/HH) | (Years) | (2013) | ($/kWh)
Cooling Central AC SEER 13 - $0.00 15 1.00 $0.00
Cooling Central AC SEER 14 (Energy Star) 109.31 $180.62 15 0.99 $0.15
Cooling Central AC SEER 15 (CEE Tier 2) 214.53 $361.23 15 0.98 $0.15
Cooling Central AC SEER 16 (CEE Tier 3) 302.99 $541.85 15 0.96 $0.16
Cooling Central AC Ductless Minisplit 378.28 $3,183.36 15 0.60 $0.77
Cooling Central AC SEER 21 389.95 $3,070.48 15 0.61 $0.72
Cooling Room AC EER9.8 - $0.00 10 1.00 $0.00
Cooling Room AC EER 10.8 (Energy Star) 91.99 $174.18 10 0.94 $0.23
Cooling Room AC EER11.0 108.38 $222.56 10 0.92 $0.25
Cooling Room AC EER11.5 146.88 $270.95 10 0.91 $0.23
Cooling Room AC EER 12.0 182.16 $1,141.85 10 0.60 $0.77
Cooling/Heating | Air-Source Heat Pump SEER 13, HSPF 7.7 - $0.00 16 1.00 $0.00
Cooling/Heating | Air-Source Heat Pump SEER 14, HSPF 8.0 269.84 $1,247.37 16 0.91 $0.40
Cooling/Heating | Air-Source Heat Pump SEER 15, HSPF 8.2 487.03 $1,949.01 16 0.87 $0.35
Cooling/Heating | Air-Source Heat Pump SEER 16, HSPF 8.5 648.21 $3,274.34 16 0.79 $0.44
Cooling/Heating | Air-Source Heat Pump Ductless Minisplit 767.32 $9,823.02 16 0.52 $1.12
Cooling/Heating | Geothermal Heat Pump | EER 14.1, COP 3.3 - $0.00 16 1.00 $0.00
Cooling/Heating | Geothermal Heat Pump | EER 16, COP 3.5 255.11 $266.56 16 0.99 $0.09
Cooling/Heating | Geothermal Heat Pump | EER 18, COP 3.8 610.51 $710.82 16 0.98 $0.10
Cooling/Heating | Geothermal Heat Pump | EER 30, COP 5.0 1,747.80 $1,599.35 16 0.98 $0.08
Heating Electric Room Heat Standard - $0.00 20 1.00 $0.00
Heating Electric Furnace Standard - $0.00 20 1.00 $0.00
Water Heating Water Heater <=55 gal |EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater <=55 gal EF 0.95 96.03 $67.00 15 0.99 $0.06
Water Heating Water Heater <=55 gal | EF 2.3 (HP) 1,110.46 $1,614.00 15 0.63 $0.13
Water Heating Water Heater > 55 gal EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater > 55 gal EF 0.95 131.46 $67.00 15 1.00 $0.05
Water Heating Water Heater > 55 gal EF 2.3 (HP) 1,520.10 $1,614.00 15 0.75 $0.10
Interior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Screw-in Infrared Halogen 241.25 $108.53 4 - $0.12
Interior Lighting | Screw-in Infrared Halogen (2020) 741.46 $108.53 4 - $0.04
Interior Lighting | Screw-in CFL 869.33 $46.05 6 2.60 $0.01
Interior Lighting | Screw-in LED 924.66 $1,299.24 15 0.54 $0.13
Interior Lighting | Screw-in LED (2020) 979.98 $416.67 15 - $0.04
Interior Lighting | Linear Fluorescent T12 - $0.00 10 - $0.00
Interior Lighting | Linear Fluorescent T8 9.28 -$3.07 10 1.00 -$0.04
Interior Lighting | Linear Fluorescent Super T8 27.80 $24.56 10 0.76 $0.11
Interior Lighting | Linear Fluorescent LED (2011) 27.63 $140.04 20 0.44 $0.39
Interior Lighting | Linear Fluorescent T5 28.20 $42.12 10 0.65 $0.18
Interior Lighting | Linear Fluorescent LED (2020) 108.27 $365.04 20 - $0.26
Interior Lighting | Specialty Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Specialty Infrared Halogen 125.67 $169.61 4 - $0.36
Interior Lighting | Specialty Infrared Halogen (2020) 386.24 $169.61 4 - $0.12
Interior Lighting | Specialty CFL 452.85 $71.96 6 1.54 $0.03
Interior Lighting | Specialty LED 481.67 $2,030.38 15 0.21 $0.39
Interior Lighting | Specialty LED (2020) 510.49 $651.15 15 - $0.12
Exterior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Exterior Lighting | Screw-in Infrared Halogen 36.90 $31.84 4 - $0.23
Exterior Lighting | Screw-in Infrared Halogen (2020) 228.27 $31.84 4 - $0.04
Exterior Lighting | Screw-in CFL 263.51 $16.43 6 2.40 $0.01
Exterior Lighting | Screw-in LED 293.16 $348.18 15 0.61 $0.11
Exterior Lighting | Screw-in LED (2020) 321.71 $111.98 15 - $0.03
Appliances Clothes Washer Standard (1.26) - $0.00 10 1.00 $0.00
Appliances Clothes Washer Energy Star (1.72) 63.06 $75.00 10 - $0.15
Appliances Clothes Washer AHAM (MEF 1.72) 63.06 $75.00 10 - $0.15
Appliances Clothes Washer Energy Star (MEF 2.0) 71.89 $115.00 10 0.89 $0.20
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End Use

Technology

Efficiency Definition

Savings

(kWh/HH
/yr)

Incremental

Cost ($/HH)

Lifetime | Ratio

Levelized
BC Cost of
Energy
($/kWh)

(Years) | (2013)

Appliances Clothes Washer AHAM (MEF 2.0) 71.89 $115.00 10 - $0.20
Appliances Clothes Washer Compact (MEF 2.79) 87.24 $225.00 10 0.78 $0.32
Appliances Clothes Dryer Baseline - $0.00 13 1.00 $0.00
Appliances Clothes Dryer High Efficiency 27.80 $100.00 13 0.89 $0.36
Appliances Clothes Dryer Baseline (2015+) 29.19 $75.00 13 - $0.26
Appliances Clothes Dryer High Efficiency (2015+) 65.36 $175.00 13 - $0.27
Appliances Clothes Dryer HP (EF 4.52) 200.38 $458.00 13 0.66 $0.23
Appliances Dishwasher Standard (EF 0.63) - $0.00 9 - $0.00
Appliances Dishwasher Energy Star (EF 0.69) 25.83 $5.00 9 - $0.03
Appliances Dishwasher Energy Star (EF 0.73) 40.69 $80.00 9 - $0.26
Appliances Dishwasher AHAM (EF 0.73) 40.69 $80.00 9 1.00 $0.26
Appliances Dishwasher Ultra Efficient (EF 1.1) 137.15 $255.00 9 0.86 $0.25
Appliances Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Refrigerator Energy Star 46.37 $25.00 13 1.00 $0.05
Appliances Refrigerator High Efficiency 65.60 $425.00 13 0.70 $0.65
Appliances Refrigerator AHAM (2014) 98.39 $218.00 13 - $0.22
Appliances Refrigerator High Efficiency (2014) 126.67 $695.00 13 - $0.55
Appliances Freezer Standard - $0.00 11 1.00 $0.00
Appliances Freezer Energy Star 49.36 $50.00 11 0.96 $0.12
Appliances Freezer High Efficiency 103.21 $198.00 11 0.80 $0.22
Appliances Freezer AHAM (2014) 104.33 $198.00 11 - $0.22
Appliances Freezer High Efficiency (2014) 130.14 $352.00 11 - $0.31
Appliances Second Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Second Refrigerator Energy Star 49.69 $25.00 13 1.00 $0.05
Appliances Second Refrigerator High Efficiency 70.29 $425.00 13 0.71 $0.61
Appliances Second Refrigerator AHAM (2014) 105.44 $218.00 13 - $0.21
Appliances Second Refrigerator High Efficiency (2014) 135.74 $695.00 13 - $0.52
Appliances Stove Baseline - $0.00 13 1.00 $0.00
Appliances Stove Convection 1.31 $121.00 13 0.91 $9.35
Appliances Stove Halogen Burner 431 $580.00 13 0.67 $13.59
Appliances Stove Induction 24.23 $898.00 13 0.57 $3.75
Appliances Microwave Standard - $0.00 9 1.00 $0.00
Electronics Personal Computers Standard - $0.00 5 1.00 $0.00
Electronics Personal Computers Energy Star 97.67 $0.01 5 1.03 $0.00
Electronics Monitor Standard - $0.00 5 1.00 $0.00
Electronics Monitor Energy Star 13.16 $0.01 5 1.02 $0.00
Electronics Laptops Standard - $0.00 4 1.00 $0.00
Electronics Laptops Energy Star 42.75 $0.01 4 1.02 $0.00
Electronics TVs Standard - $0.00 11 1.00 $0.00
Electronics TVs Energy Star (3.1) 33.93 $0.01 11 - $0.00
Electronics TVs Energy Star (4.1) 72.63 $0.02 11 - $0.00
Electronics TVs Energy Star (5.1) 81.78 $0.03 11 1.07 $0.00
Electronics Printer / Fax / Copier Standard - $0.00 5 1.00 $0.00
Electronics Printer / Fax / Copier Energy Star 11.70 $0.01 5 1.02 $0.00
Electronics Set-top Boxes/DVR Standard - $0.00 5 1.00 $0.00
Electronics Set-top Boxes/DVR Energy Star (2009) 37.10 $0.01 5 - $0.00
Electronics Set-top Boxes/DVR Energy Star (2011) 49.46 $0.02 5 1.04 $0.00
Electronics Devices and Gadgets Standard - $0.00 5 1.00 $0.00
Misc Pool Pump Standard - $0.00 15 1.00 $0.00
Misc Pool Pump High Efficiency 154.64 $85.00 15 1.01 $0.05
Misc Pool Pump Two-Speed 618.56 $579.00 15 0.88 $0.09
Misc Pool Heater Electric Resistance - $0.00 15 1.00 $0.00
Misc Pool Heater Heat Pump (COP = 5.0) 3,984.80 $2,550.00 15 1.00 $0.06
Misc Hot Tub / Spa Standard - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa Efficient Pumps 146.15 $300.00 15 0.94 $0.19
Misc Hot Tub / Spa Improved Controls and Pumps 194.87 $350.00 15 0.93 $0.16
Misc Well Pump Baseline (40% EF) - $0.00 10 1.00 $0.00
Misc Well Pump High Efficiency (60% EF) 198.57 $110.00 10 0.97 $0.07
Misc Furnace Fan Standard - $0.00 18 1.00 $0.00
Misc Furnace Fan ECM 41.92 $769.00 18 0.30 $1.49
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Table B-18 Energy Efficiency Equipment Data, Natural Gas—Multi Family Renter Limited

Income, New Vintage

Levelized
Savings BC Cost of
(therm/ | Incremental | Lifetime | Ratio Energy

Technology Efficiency Definition HH/yr) | Cost ($/HH) | (Years) | (2013) | ($/therm)

Heating Furnace AFUE 80% - $0.00 20 1.00 $0.00
Heating Furnace AFUE 83% 2.81 $127.25 20 0.98 $3.44
Heating Furnace AFUE 90% 26.31 $1,225.32 20 0.83 $3.54
Heating Furnace AFUE 96% 42.45 $1,885.11 20 0.76 $3.38
Heating Boiler EF0.81 - $0.00 21 - $0.00
Heating Boiler EF 0.82 1.29 $533.55 21 1.00 $30.46
Heating Boiler EF 0.85 14.24 $1,600.65 21 0.92 $8.31
Heating Boiler EF 0.95 56.54 $5,335.50 21 0.71 $6.97
Heating Other Heating Gas Fireplace - $0.00 5 1.00 $0.00
Water Heating Water Heater <=55 gal | EF 0.59 - $0.00 15 1.00 $0.00
Water Heating Water Heater <=55 gal EF 0.63 6.22 $56.67 15 0.98 $0.83
Water Heating Water Heater <=55 gal EF0.74 19.87 $212.50 15 0.92 $0.98
Water Heating Water Heater <=55 gal EF0.76 21.94 $240.83 15 0.91 $1.00
Water Heating Water Heater <=55 gal | EF 0.86 (Condensing) 30.78 $1,164.17 15 0.56 $3.46
Water Heating Water Heater > 55 gal EF 0.59 - $0.00 15 1.00 $0.00
Water Heating Water Heater > 55 gal EF 0.63 9.13 $56.67 15 0.99 $0.57
Water Heating Water Heater > 55 gal EF0.74 29.14 $212.50 15 0.95 $0.67
Water Heating Water Heater > 55 gal EF0.76 32.18 $240.83 15 0.95 $0.68
Water Heating Water Heater > 55 gal EF 0.86 (Condensing) 45.14 $1,164.17 15 0.62 $2.36
Appliances Clothes Dryer Standard - $0.00 13 1.00 $0.00
Appliances Clothes Dryer Standard (AHAM) 0.66 $0.00 13 - $0.00
Appliances Clothes Dryer Efficient 2.42 $130.00 13 0.79 $5.43
Appliances Stove Standard (EF .399) - $0.00 13 1.00 $0.00
Appliances Stove Efficient (EF .42) 1.83 $115.00 13 0.82 $6.35
Misc Pool Heater EF .78 - $0.00 15 1.00 $0.00
Misc Pool Heater EF .82 2.60 $103.37 15 0.98 $3.63
Misc Pool Heater EF .90 7.70 $1,791.56 15 0.67 $21.28
Misc Pool Heater EF .95 10.13 $2,071.10 15 0.64 $18.70
Misc Hot Tub / Spa EF .78 - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa EF .82 1.76 $103.37 15 0.97 $5.38
Misc Hot Tub / Spa EF .90 5.20 $1,791.56 15 0.66 $31.51
Misc Hot Tub / Spa EF .95 6.84 $2,071.10 15 0.63 $27.68
Misc Miscellaneous Standard - $0.00 5 1.00 $0.00
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Table B-19

Energy Efficiency Equipment Data, Electric—Multi Family Owner, Existing Vintage

Savings

(kWh/HH

Incremental

Lifetime | Ratio

Levelized
BC Cost of
Energy

Technology Efficiency Definition /yr) Cost ($/HH) | (Years) | (2013) | ($/kWh)
Cooling Central AC SEER 13 - $0.00 15 1.00 $0.00
Cooling Central AC SEER 14 (Energy Star) 137.76 $214.79 15 0.99 $0.14
Cooling Central AC SEER 15 (CEE Tier 2) 270.16 $429.57 15 0.98 $0.15
Cooling Central AC SEER 16 (CEE Tier 3) 381.42 $644.36 15 0.97 $0.15
Cooling Central AC Ductless Minisplit 476.24 $3,785.62 15 0.60 $0.73
Cooling Central AC SEER 21 702.55 $3,651.38 15 0.64 $0.48
Cooling Room AC EER9.8 - $0.00 10 1.00 $0.00
Cooling Room AC EER 10.8 (Energy Star) 100.20 $192.92 10 0.94 $0.24
Cooling Room AC EER 11.0 118.10 $246.51 10 0.92 $0.26
Cooling Room AC EER 11.5 160.03 $300.10 10 091 $0.23
Cooling Room AC EER 12.0 198.43 $1,264.69 10 0.59 $0.78
Cooling/Heating | Air-Source Heat Pump SEER 13, HSPF 7.7 - $0.00 16 1.00 $0.00
Cooling/Heating | Air-Source Heat Pump SEER 14, HSPF 8.0 447.52 $1,596.62 16 091 $0.31
Cooling/Heating | Air-Source Heat Pump SEER 15, HSPF 8.2 818.08 $2,494.72 16 0.88 $0.27
Cooling/Heating | Air-Source Heat Pump SEER 16, HSPF 8.5 1,105.43 $4,191.13 16 0.80 $0.33
Cooling/Heating | Air-Source Heat Pump Ductless Minisplit 1,321.07 | $12,573.40 16 0.53 $0.83
Cooling/Heating | Geothermal Heat Pump | EER 14.1, COP 3.3 - $0.00 16 1.00 $0.00
Cooling/Heating | Geothermal Heat Pump | EER 16, COP 3.5 466.17 $324.37 16 1.00 $0.06
Cooling/Heating | Geothermal Heat Pump | EER 18, COP 3.8 929.30 $864.99 16 0.99 $0.08
Cooling/Heating | Geothermal Heat Pump | EER 30, COP 5.0 2,446.22 $1,946.24 16 1.00 $0.07
Heating Electric Room Heat Standard - $0.00 20 1.00 $0.00
Heating Electric Furnace Standard - $0.00 20 1.00 $0.00
Water Heating Water Heater <=55 gal |EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater <=55 gal EF 0.95 89.10 $67.00 15 0.99 $0.07
Water Heating Water Heater <=55 gal | EF 2.3 (HP) 1,030.33 $1,614.00 15 0.61 $0.14
Water Heating Water Heater > 55 gal EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater > 55 gal EF 0.95 130.68 $67.00 15 1.00 $0.05
Water Heating Water Heater > 55 gal EF 2.3 (HP) 1,511.15 $1,614.00 15 0.74 $0.10
Interior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Screw-in Infrared Halogen 158.61 $71.36 4 - $0.12
Interior Lighting | Screw-in Infrared Halogen (2020) 487.50 $71.36 4 - $0.04
Interior Lighting | Screw-in CFL 571.56 $30.27 6 2.60 $0.01
Interior Lighting | Screw-in LED 607.94 $854.22 15 0.54 $0.13
Interior Lighting | Screw-in LED (2020) 644.31 $273.95 15 - $0.04
Interior Lighting | Linear Fluorescent T12 - $0.00 10 - $0.00
Interior Lighting | Linear Fluorescent T8 6.10 -$2.02 10 1.00 -$0.04
Interior Lighting | Linear Fluorescent Super T8 18.28 $16.15 10 0.76 $0.11
Interior Lighting | Linear Fluorescent LED (2011) 18.16 $92.07 20 0.44 $0.39
Interior Lighting | Linear Fluorescent T5 18.54 $27.69 10 0.65 $0.18
Interior Lighting | Linear Fluorescent LED (2020) 71.19 $240.01 20 - $0.26
Interior Lighting | Specialty Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Specialty Infrared Halogen 82.62 $111.52 4 - $0.36
Interior Lighting | Specialty Infrared Halogen (2020) 253.94 $111.52 4 - $0.12
Interior Lighting | Specialty CFL 297.74 $47.31 6 1.54 $0.03
Interior Lighting | Specialty LED 316.68 $1,334.92 15 0.21 $0.39
Interior Lighting | Specialty LED (2020) 335.63 $428.11 15 - $0.12
Exterior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Exterior Lighting | Screw-in Infrared Halogen 24.26 $20.93 4 - $0.23
Exterior Lighting | Screw-in Infrared Halogen (2020) 150.08 $20.93 4 - $0.04
Exterior Lighting | Screw-in CFL 173.25 $10.80 6 2.40 $0.01
Exterior Lighting | Screw-in LED 192.75 $228.92 15 0.61 $0.11
Exterior Lighting | Screw-in LED (2020) 211.52 $73.62 15 - $0.03
Appliances Clothes Washer Standard (1.26) - $0.00 10 1.00 $0.00
Appliances Clothes Washer Energy Star (1.72) 63.06 $75.00 10 - $0.15
Appliances Clothes Washer AHAM (MEF 1.72) 63.06 $75.00 10 - $0.15
Appliances Clothes Washer Energy Star (MEF 2.0) 71.89 $115.00 10 0.89 $0.20
Appliances Clothes Washer AHAM (MEF 2.0) 71.89 $115.00 10 - $0.20
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End Use

Technology

Efficiency Definition

Savings
(kWh/HH
/yr)

Incremental
Cost ($/HH)

Lifetime
(Years)

BC
Ratio
(2013)

Levelized
Cost of
Energy

($/kWh)

Appliances Clothes Washer Compact (MEF 2.79) 87.24 $225.00 10 0.78 $0.32
Appliances Clothes Dryer Baseline - $0.00 13 1.00 $0.00
Appliances Clothes Dryer High Efficiency 27.80 $100.00 13 0.89 $0.36
Appliances Clothes Dryer Baseline (2015+) 29.19 $75.00 13 - $0.26
Appliances Clothes Dryer High Efficiency (2015+) 65.36 $175.00 13 - $0.27
Appliances Clothes Dryer HP (EF 4.52) 200.38 $458.00 13 0.66 $0.23
Appliances Dishwasher Standard (EF 0.63) - $0.00 9 - $0.00
Appliances Dishwasher Energy Star (EF 0.69) 25.83 $5.00 9 - $0.03
Appliances Dishwasher Energy Star (EF 0.73) 40.69 $80.00 9 - $0.26
Appliances Dishwasher AHAM (EF 0.73) 40.69 $80.00 9 1.00 $0.26
Appliances Dishwasher Ultra Efficient (EF 1.1) 137.15 $255.00 9 0.86 $0.25
Appliances Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Refrigerator Energy Star 46.37 $25.00 13 1.00 $0.05
Appliances Refrigerator High Efficiency 65.60 $425.00 13 0.70 $0.65
Appliances Refrigerator AHAM (2014) 98.39 $218.00 13 - $0.22
Appliances Refrigerator High Efficiency (2014) 126.67 $695.00 13 - $0.55
Appliances Freezer Standard - $0.00 11 1.00 $0.00
Appliances Freezer Energy Star 49.36 $50.00 11 0.96 $0.12
Appliances Freezer High Efficiency 103.21 $198.00 11 0.80 $0.22
Appliances Freezer AHAM (2014) 104.33 $198.00 11 - $0.22
Appliances Freezer High Efficiency (2014) 130.14 $352.00 11 - $0.31
Appliances Second Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Second Refrigerator Energy Star 49.69 $25.00 13 1.00 $0.05
Appliances Second Refrigerator High Efficiency 70.29 $425.00 13 0.71 $0.61
Appliances Second Refrigerator AHAM (2014) 105.44 $218.00 13 - $0.21
Appliances Second Refrigerator High Efficiency (2014) 135.74 $695.00 13 - $0.52
Appliances Stove Baseline - $0.00 13 1.00 $0.00
Appliances Stove Convection 1.31 $121.00 13 0.91 $9.35
Appliances Stove Halogen Burner 431 $580.00 13 0.67 $13.59
Appliances Stove Induction 24.23 $898.00 13 0.57 $3.75
Appliances Microwave Standard - $0.00 9 1.00 $0.00
Electronics Personal Computers Standard - $0.00 5 1.00 $0.00
Electronics Personal Computers Energy Star 102.56 $0.01 5 1.03 $0.00
Electronics Monitor Standard - $0.00 5 1.00 $0.00
Electronics Monitor Energy Star 13.82 $0.01 5 1.02 $0.00
Electronics Laptops Standard - $0.00 4 1.00 $0.00
Electronics Laptops Energy Star 44,99 $0.01 4 1.02 $0.00
Electronics TVs Standard - $0.00 11 1.00 $0.00
Electronics TVs Energy Star (3.1) 35.72 $0.01 11 - $0.00
Electronics TVs Energy Star (4.1) 76.45 $0.02 11 - $0.00
Electronics TVs Energy Star (5.1) 86.09 $0.03 11 1.07 $0.00
Electronics Printer / Fax / Copier Standard - $0.00 5 1.00 $0.00
Electronics Printer / Fax / Copier Energy Star 12.31 $0.01 5 1.02 $0.00
Electronics Set-top Boxes/DVR Standard - $0.00 5 1.00 $0.00
Electronics Set-top Boxes/DVR Energy Star (2009) 39.05 $0.01 5 - $0.00
Electronics Set-top Boxes/DVR Energy Star (2011) 52.06 $0.02 5 1.04 $0.00
Electronics Devices and Gadgets Standard - $0.00 5 1.00 $0.00
Misc Pool Pump Standard - $0.00 15 1.00 $0.00
Misc Pool Pump High Efficiency 154.64 $85.00 15 1.01 $0.05
Misc Pool Pump Two-Speed 618.56 $579.00 15 0.88 $0.09
Misc Pool Heater Electric Resistance - $0.00 15 1.00 $0.00
Misc Pool Heater Heat Pump (COP = 5.0) 3,984.80 $2,550.00 15 1.00 $0.06
Misc Hot Tub / Spa Standard - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa Efficient Pumps 146.15 $300.00 15 0.94 $0.19
Misc Hot Tub / Spa Improved Controls and Pumps 194.87 $350.00 15 0.93 $0.16
Misc Well Pump Baseline (40% EF) - $0.00 10 1.00 $0.00
Misc Well Pump High Efficiency (60% EF) 198.57 $110.00 10 0.97 $0.07
Misc Furnace Fan Standard - $0.00 18 1.00 $0.00
Misc Furnace Fan ECM 41.92 $769.00 18 0.30 $1.49
Misc Miscellaneous Standard - $0.00 5 1.00 $0.00
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Table B-20 Energy Efficiency Equipment Data, Natural Gas—Multi Family Owner, Existing
Vintage

Levelized

Savings BC Cost of
(therm/ | Incremental | Lifetime | Ratio Energy

End Use Technology Efficiency Definition HH/yr) | Cost ($/HH) | (Years) | (2013) | ($/therm)
Heating Furnace AFUE 80% - $0.00 20 1.00 $0.00
Heating Furnace AFUE 83% 2.43 $101.30 20 0.98 $3.16
Heating Furnace AFUE 90% 23.05 $975.51 20 0.83 $3.22
Heating Furnace AFUE 96% 37.14 $1,500.78 20 0.77 $3.07
Heating Boiler EF0.81 - $0.00 21 - $0.00
Heating Boiler EF 0.82 1.39 $517.11 21 1.00 $27.53
Heating Boiler EF 0.85 14.92 $1,551.32 21 0.92 $7.68
Heating Boiler EF 0.95 58.30 $5,171.07 21 0.72 $6.56
Heating Other Heating Gas Fireplace - $0.00 5 1.00 $0.00
Water Heating Water Heater <=55 gal | EF 0.59 - $0.00 15 1.00 $0.00
Water Heating | Water Heater <=55 gal | EF 0.63 5.55 $56.67 15 0.98 $0.93
Water Heating Water Heater <=55 gal EF0.74 17.72 $212.50 15 0.91 $1.10
Water Heating Water Heater <=55 gal EF0.76 19.57 $240.83 15 0.89 $1.12
Water Heating | Water Heater <=55 gal | EF 0.86 (Condensing) 27.45 $1,164.17 15 0.55 $3.88
Water Heating Water Heater > 55 gal EF 0.59 - $0.00 15 1.00 $0.00
Water Heating Water Heater > 55 gal EF 0.63 8.14 $56.67 15 0.99 $0.64
Water Heating | Water Heater > 55 gal EF0.74 25.99 $212.50 15 0.94 $0.75
Water Heating Water Heater > 55 gal EF0.76 28.71 $240.83 15 0.93 $0.77
Water Heating Water Heater > 55 gal EF 0.86 (Condensing) 40.27 $1,164.17 15 0.60 $2.64
Appliances Clothes Dryer Standard - $0.00 13 1.00 $0.00
Appliances Clothes Dryer Standard (AHAM) 0.66 $0.00 13 - $0.00
Appliances Clothes Dryer Efficient 2.42 $130.00 13 0.79 $5.43
Appliances Stove Standard (EF .399) - $0.00 13 1.00 $0.00
Appliances Stove Efficient (EF .42) 1.83 $115.00 13 0.82 $6.35
Misc Pool Heater EF .78 - $0.00 15 1.00 $0.00
Misc Pool Heater EF .82 2.60 $103.37 15 0.98 $3.63
Misc Pool Heater EF .90 7.70 $1,791.56 15 0.67 $21.28
Misc Pool Heater EF .95 10.13 $2,071.10 15 0.64 $18.70
Misc Hot Tub / Spa EF .78 - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa EF .82 1.76 $103.37 15 0.97 $5.38
Misc Hot Tub / Spa EF .90 5.20 $1,791.56 15 0.66 $31.51
Misc Hot Tub / Spa EF .95 6.84 $2,071.10 15 0.63 $27.68
Misc Miscellaneous Standard - $0.00 5 1.00 $0.00
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Table B-21 Energy Efficiency Equipment Data, Electric—Multi Family Owner, New Vintage

Levelized
Savings BC Cost of
(kWh/HH | Incremental | Lifetime | Ratio Energy

Technology Efficiency Definition /yr) Cost ($/HH) | (Years) | (2013) | ($/kWh)
Cooling Central AC SEER 13 - $0.00 15 1.00 $0.00
Cooling Central AC SEER 14 (Energy Star) 111.33 $183.96 15 0.99 $0.15
Cooling Central AC SEER 15 (CEE Tier 2) 218.50 $367.92 15 0.98 $0.15
Cooling Central AC SEER 16 (CEE Tier 3) 308.60 $551.88 15 0.96 $0.16
Cooling Central AC Ductless Minisplit 385.28 $3,242.31 15 0.60 $0.77
Cooling Central AC SEER 21 397.17 $3,127.34 15 0.61 $0.72
Cooling Room AC EER9.8 - $0.00 10 1.00 $0.00
Cooling Room AC EER 10.8 (Energy Star) 93.69 $177.41 10 0.94 $0.23
Cooling Room AC EER 11.0 110.39 $226.69 10 0.92 $0.25
Cooling Room AC EER 11.5 149.60 $275.97 10 091 $0.23
Cooling Room AC EER 12.0 185.54 $1,163.00 10 0.60 $0.77
Cooling/Heating | Air-Source Heat Pump SEER 13, HSPF 7.7 - $0.00 16 1.00 $0.00
Cooling/Heating | Air-Source Heat Pump SEER 14, HSPF 8.0 283.39 $1,330.53 16 0.90 $0.41
Cooling/Heating | Air-Source Heat Pump SEER 15, HSPF 8.2 510.79 $2,078.95 16 0.87 $0.36
Cooling/Heating | Air-Source Heat Pump SEER 16, HSPF 8.5 679.12 $3,492.63 16 0.79 $0.45
Cooling/Heating | Air-Source Heat Pump Ductless Minisplit 803.11| $10,477.89 16 0.52 $1.14
Cooling/Heating | Geothermal Heat Pump | EER 14.1, COP 3.3 - $0.00 16 1.00 $0.00
Cooling/Heating | Geothermal Heat Pump | EER 16, COP 3.5 269.82 $284.33 16 0.99 $0.09
Cooling/Heating | Geothermal Heat Pump | EER 18, COP 3.8 643.96 $758.21 16 0.97 $0.10
Cooling/Heating | Geothermal Heat Pump | EER 30, COP 5.0 1,841.23 $1,705.98 16 0.98 $0.08
Heating Electric Room Heat Standard - $0.00 20 1.00 $0.00
Heating Electric Furnace Standard - $0.00 20 1.00 $0.00
Water Heating Water Heater <=55 gal |EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater <=55 gal EF 0.95 86.43 $67.00 15 0.99 $0.07
Water Heating Water Heater <=55 gal | EF 2.3 (HP) 999.42 $1,614.00 15 0.60 $0.15
Water Heating Water Heater > 55 gal EF0.9 - $0.00 15 1.00 $0.00
Water Heating Water Heater > 55 gal EF 0.95 126.76 $67.00 15 1.00 $0.05
Water Heating Water Heater > 55 gal EF 2.3 (HP) 1,465.81 $1,614.00 15 0.73 $0.10
Interior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Screw-in Infrared Halogen 202.67 $91.18 4 - $0.12
Interior Lighting | Screw-in Infrared Halogen (2020) 622.91 $91.18 4 - $0.04
Interior Lighting | Screw-in CFL 730.33 $38.68 6 2.60 $0.01
Interior Lighting | Screw-in LED 776.81 $1,091.50 15 0.54 $0.13
Interior Lighting | Screw-in LED (2020) 823.29 $350.05 15 - $0.04
Interior Lighting | Linear Fluorescent T12 - $0.00 10 - $0.00
Interior Lighting | Linear Fluorescent T8 7.80 -$2.58 10 1.00 -$0.04
Interior Lighting | Linear Fluorescent Super T8 23.36 $20.63 10 0.76 $0.11
Interior Lighting | Linear Fluorescent LED (2011) 23.21 $117.65 20 0.44 $0.39
Interior Lighting | Linear Fluorescent T5 23.69 $35.39 10 0.65 $0.18
Interior Lighting | Linear Fluorescent LED (2020) 90.96 $306.67 20 - $0.26
Interior Lighting | Specialty Incandescent - $0.00 3 1.00 $0.00
Interior Lighting | Specialty Infrared Halogen 105.58 $142.49 4 - $0.36
Interior Lighting | Specialty Infrared Halogen (2020) 324.48 $142.49 4 - $0.12
Interior Lighting | Specialty CFL 380.44 $60.45 6 1.54 $0.03
Interior Lighting | Specialty LED 404.65 $1,705.74 15 0.21 $0.39
Interior Lighting | Specialty LED (2020) 428.86 $547.04 15 - $0.12
Exterior Lighting | Screw-in Incandescent - $0.00 3 1.00 $0.00
Exterior Lighting | Screw-in Infrared Halogen 31.00 $26.75 4 - $0.23
Exterior Lighting | Screw-in Infrared Halogen (2020) 191.77 $26.75 4 - $0.04
Exterior Lighting | Screw-in CFL 221.38 $13.80 6 2.40 $0.01
Exterior Lighting | Screw-in LED 246.29 $292.51 15 0.61 $0.11
Exterior Lighting | Screw-in LED (2020) 270.27 $94.08 15 - $0.03
Appliances Clothes Washer Standard (1.26) - $0.00 10 1.00 $0.00
Appliances Clothes Washer Energy Star (1.72) 63.06 $75.00 10 - $0.15
Appliances Clothes Washer AHAM (MEF 1.72) 63.06 $75.00 10 - $0.15
Appliances Clothes Washer Energy Star (MEF 2.0) 71.89 $115.00 10 0.89 $0.20
Appliances Clothes Washer AHAM (MEF 2.0) 71.89 $115.00 10 - $0.20
EnerNOC Utility Solutions Consulting B-39




Residential Energy Efficiency Equipment and Measure Data

End Use

Technology

Efficiency Definition

Savings

(kWh/HH
/yr)

Incremental

Cost ($/HH)

Lifetime

(Years)

Levelized
BC Cost of
Ratio Energy
(2013) | ($/kWh)

Appliances Clothes Washer Compact (MEF 2.79) 87.24 $225.00 10 0.78 $0.32
Appliances Clothes Dryer Baseline - $0.00 13 1.00 $0.00
Appliances Clothes Dryer High Efficiency 27.80 $100.00 13 0.89 $0.36
Appliances Clothes Dryer Baseline (2015+) 29.19 $75.00 13 - $0.26
Appliances Clothes Dryer High Efficiency (2015+) 65.36 $175.00 13 - $0.27
Appliances Clothes Dryer HP (EF 4.52) 200.38 $458.00 13 0.66 $0.23
Appliances Dishwasher Standard (EF 0.63) - $0.00 9 - $0.00
Appliances Dishwasher Energy Star (EF 0.69) 25.83 $5.00 9 - $0.03
Appliances Dishwasher Energy Star (EF 0.73) 40.69 $80.00 9 - $0.26
Appliances Dishwasher AHAM (EF 0.73) 40.69 $80.00 9 1.00 $0.26
Appliances Dishwasher Ultra Efficient (EF 1.1) 137.15 $255.00 9 0.86 $0.25
Appliances Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Refrigerator Energy Star 46.37 $25.00 13 1.00 $0.05
Appliances Refrigerator High Efficiency 65.60 $425.00 13 0.70 $0.65
Appliances Refrigerator AHAM (2014) 98.39 $218.00 13 - $0.22
Appliances Refrigerator High Efficiency (2014) 126.67 $695.00 13 - $0.55
Appliances Freezer Standard - $0.00 11 1.00 $0.00
Appliances Freezer Energy Star 49.36 $50.00 11 0.96 $0.12
Appliances Freezer High Efficiency 103.21 $198.00 11 0.80 $0.22
Appliances Freezer AHAM (2014) 104.33 $198.00 11 - $0.22
Appliances Freezer High Efficiency (2014) 130.14 $352.00 11 - $0.31
Appliances Second Refrigerator Standard - $0.00 13 1.00 $0.00
Appliances Second Refrigerator Energy Star 49.69 $25.00 13 1.00 $0.05
Appliances Second Refrigerator High Efficiency 70.29 $425.00 13 0.71 $0.61
Appliances Second Refrigerator AHAM (2014) 105.44 $218.00 13 - $0.21
Appliances Second Refrigerator High Efficiency (2014) 135.74 $695.00 13 - $0.52
Appliances Stove Baseline - $0.00 13 1.00 $0.00
Appliances Stove Convection 1.31 $121.00 13 0.91 $9.35
Appliances Stove Halogen Burner 431 $580.00 13 0.67 $13.59
Appliances Stove Induction 24.23 $898.00 13 0.57 $3.75
Appliances Microwave Standard - $0.00 9 1.00 $0.00
Electronics Personal Computers Standard - $0.00 5 1.00 $0.00
Electronics Personal Computers Energy Star 102.56 $0.01 5 1.03 $0.00
Electronics Monitor Standard - $0.00 5 1.00 $0.00
Electronics Monitor Energy Star 13.82 $0.01 5 1.02 $0.00
Electronics Laptops Standard - $0.00 4 1.00 $0.00
Electronics Laptops Energy Star 44,99 $0.01 4 1.02 $0.00
Electronics TVs Standard - $0.00 11 1.00 $0.00
Electronics TVs Energy Star (3.1) 35.72 $0.01 11 - $0.00
Electronics TVs Energy Star (4.1) 76.45 $0.02 11 - $0.00
Electronics TVs Energy Star (5.1) 86.09 $0.03 11 1.07 $0.00
Electronics Printer / Fax / Copier Standard - $0.00 5 1.00 $0.00
Electronics Printer / Fax / Copier Energy Star 12.31 $0.01 5 1.02 $0.00
Electronics Set-top Boxes/DVR Standard - $0.00 5 1.00 $0.00
Electronics Set-top Boxes/DVR Energy Star (2009) 39.05 $0.01 5 - $0.00
Electronics Set-top Boxes/DVR Energy Star (2011) 52.06 $0.02 5 1.04 $0.00
Electronics Devices and Gadgets Standard - $0.00 5 1.00 $0.00
Misc Pool Pump Standard - $0.00 15 1.00 $0.00
Misc Pool Pump High Efficiency 154.64 $85.00 15 1.01 $0.05
Misc Pool Pump Two-Speed 618.56 $579.00 15 0.88 $0.09
Misc Pool Heater Electric Resistance - $0.00 15 1.00 $0.00
Misc Pool Heater Heat Pump (COP = 5.0) 3,984.80 $2,550.00 15 1.00 $0.06
Misc Hot Tub / Spa Standard - $0.00 15 1.00 $0.00
Misc Hot Tub / Spa Efficient Pumps 146.15 $300.00 15 0.94 $0.19
Misc Hot Tub / Spa Improved Controls and Pumps 194.87 $350.00 15 0.93 $0.16
Misc Well Pump Baseline (40% EF) - $0.00 10 1.00 $0.00
Misc Well Pump High Efficiency (60% EF) 198.57 $110.00 10 0.97 $0.07
Misc Furnace Fan Standard - $0.00 18 1.00 $0.00
Misc Furnace Fan ECM 41.92 $769.00 18 0.30 $1.49
Misc Miscellaneous Standard - $0.00 5 1.00 $0.00
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Residential Energy Efficiency Equipment and Measure Data

Table B-22 Energy Efficiency Equipment Data, Natural Gas—Multi Family Owner, New Vintage
Levelized

Savings BC Cost of

(therm/ | Incremental | Lifetime | Ratio Energy
End Use Technology Efficiency Definition HH/yr) | Cost ($/HH) | (Years) | (2013) | ($/therm)
Heating Furnace AFUE 80% - $0.00 20 1.00 $0.00
Heating Furnace AFUE 83% 1.85 $83.62 20 0.98 $3.44
Heating Furnace AFUE 90% 17.29 $805.21 20 0.83 $3.54
Heating Furnace AFUE 96% 27.89 $1,238.79 20 0.76 $3.38
Heating Boiler EF0.81 - $0.00 21 - $0.00
Heating Boiler EF 0.82 1.04 $426.84 21 1.00 $30.46
Heating Boiler EF 0.85 11.39 $1,280.52 21 0.92 $8.31
Heating Boiler EF 0.95 45.23 $4,268.40 21 0.71 $6.97
Heating Othe