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Savings ::r::al Lifetime L:‘;iltlzoefd
End Use Technology Efficiency Definition (kftV\;h/sq Cost (Years) Ratio B

)| (g/sqf) RO13) | (s/awn)

Heating Electric Room Heat Standard - - 20 1.00 -
Heating Electric Furnace Standard - - 20 1.00 -
Heating PTAC EER9.8 - - 15 1.00 -
Heating PTAC EER 10.2 0.00 $0.00 15 0.31 $0.17
Heating PTAC EER 10.8 0.00 $0.01 15 0.10 $0.53
Heating PTAC EER 11 0.00 $0.01 15 0.09 $0.57
Heating PTAC EER11.5 0.00 $0.01 15 0.08 $0.67
Heating PTHP EER 9.8 - - 15 1.00 -
Heating PTHP EER 10.2 0.11 $0.00 15 >10 $0.00
Heating PTHP EER 10.8 0.27 $0.01 15 >10 $0.00
Heating PTHP EER 11 0.31 $0.01 15 >10 $0.00
Heating PTHP EER11.5 0.43 $0.01 15 >10 $0.00
Ventilation Ventilation Constant Volume - - 10 1.00 -
Ventilation Ventilation Variable Air Volume 0.02 (50.11) 10 1.00 (50.74)
Water Heating Water Heating EF .97 - - 15 1.00 -
Water Heating Water Heating EF .98 0.00 $0.00 15 3.19 $0.02
Water Heating Water Heating EF 2.0 0.11 $0.00 15 >10 $0.00
Water Heating Water Heating EF 2.3 0.12 $0.00 15 >10 $0.00
Water Heating Water Heating EF 2.4 0.13 $0.00 15 >10 $0.00
Interior Lighting | Screw-in Incandescent - - 1.00 -
Interior Lighting | Screw-in 90W Halogen PAR-38 0.11 $0.01 1.15 $0.02
Interior Lighting | Screw-in 70W HIR PAR-38 0.17 $0.01 1.60 $0.02
Interior Lighting | Screw-in CFL 0.32 $0.00 2.2 7.72 $0.00
Interior Lighting | Screw-in LED (2010) 0.35 $0.05 20 3.39 $0.01
Interior Lighting | Screw-in LED (2020) 0.40 $0.01 20 - $0.00
Interior Lighting | High-Bay Fixtures Metal Halides - - 3 1.00 -
Interior Lighting | High-Bay Fixtures LED (2010) 0.27 $0.19 15 - $0.07
Interior Lighting | High-Bay Fixtures T8 0.27 (50.01) 10 1.00 (50.01)
Interior Lighting | High-Bay Fixtures High Pressure Sodium 0.29 $0.01 6 1.00 $0.00
Interior Lighting | High-Bay Fixtures Light Emitting Plasma 0.34 $0.01 15 1.00 $0.00
Interior Lighting | High-Bay Fixtures T5 0.35 $0.01 10 1.00 $0.01
Interior Lighting | High-Bay Fixtures LED (2020) 0.52 $0.04 15 - $0.01
Interior Lighting | Linear Fluorescent T12 - - 10 - -
Interior Lighting | Linear Fluorescent LED (2010) 0.36 $1.43 15 1.00 $0.41
Interior Lighting | Linear Fluorescent T8 0.37 ($0.00) 10 1.00 ($0.00)
Interior Lighting | Linear Fluorescent Super T8 0.52 $0.21 10 1.00 $0.05
Interior Lighting | Linear Fluorescent T5 0.60 $0.16 10 1.00 $0.04
Interior Lighting | Linear Fluorescent LED (2020) 1.12 $0.39 15 - $0.04
Exterior Lighting | Screw-in Incandescent - - 1.00 -
Exterior Lighting | Screw-in 90W Halogen PAR-38 0.00 $0.00 1.27 $0.02
Exterior Lighting | Screw-in 70W HIR PAR-38 0.00 $0.00 1.61 $0.02
Exterior Lighting | Screw-in CFL 0.00 $0.00 >10 $0.00
Exterior Lighting | Screw-in LED (2010) 0.00 $0.00 20 1.42 $0.03
Exterior Lighting | Screw-in LED (2020) 0.00 $0.00 20 - $0.01
Exterior Lighting | HID Metal Halides - - 3 1.00 -
Exterior Lighting | HID LED (2010) 0.18 $0.33 15 0.14 $0.19
Exterior Lighting | HID T8 0.18 ($0.01) 10 1.00 (0.01)
Exterior Lighting | HID High Pressure Sodium 0.19 $0.00 6 1.00 $0.00
Exterior Lighting | HID Light Emitting Plasma 0.23 $0.01 15 1.00 $0.00
Exterior Lighting | HID T5 0.23 $0.01 10 1.00 $0.01
Exterior Lighting | HID LED (2020) 0.34 $0.09 15 - $0.03
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Exterior Lighting | Linear Fluorescent T12 - - 10 - -
Exterior Lighting | Linear Fluorescent LED (2010) 0.00 $0.00 15 1.00 $0.41
Exterior Lighting | Linear Fluorescent T8 0.00 (50.00) 10 1.00 (50.00)
Exterior Lighting | Linear Fluorescent Super T8 0.00 $0.00 10 1.00 $0.05
Exterior Lighting | Linear Fluorescent T5 0.00 $0.00 10 1.00 $0.04
Exterior Lighting | Linear Fluorescent LED (2020) 0.00 $0.00 15 - $0.04
Refrigeration Walk-in Refrigerator 14600 kWh/yr - - 12 1.00 -
Refrigeration Walk-in Refrigerator 10800 kWh/yr 0.37 - 12 - -
Refrigeration Walk-in Refrigerator 10000 kWh/yr 0.41 - 12 - -
Refrigeration Walk-in Refrigerator 9000 kWh/yr 0.46 - 12 - -
Refrigeration Reach-in Refrigerator | 3800 kWh/yr - - 12 1.00 -
Refrigeration Reach-in Refrigerator | 3100 kWh/yr - - 12 - -
Refrigeration Reach-in Refrigerator | 2500 kWh/yr - - 12 - -
Refrigeration Reach-in Refrigerator | 2400 kWh/yr - - 12 - -
Refrigeration Reach-in Refrigerator 1500 kWh/yr - - 12 - -
Refrigeration Glass Door Display 14480 kWh/yr - - 12 - -
Refrigeration Glass Door Display 11700 kWh/yr - - 12 - -
Refrigeration Glass Door Display 8400 kWh/yr - - 12 1.00 -
Refrigeration Glass Door Display 6800 kWh/yr - - 12 - -
Refrigeration Open Display Case 6500 kWh/yr - - 12 - -
Refrigeration Open Display Case 5350 kWh/yr - - 12 1.00 -
Refrigeration Open Display Case 5300 kWh/yr - - 12 - -
Refrigeration Open Display Case 4330 kWh/yr - - 12 - -
Refrigeration Icemaker 7.0 kWh/100 Ibs - - 10 1.00 -
Refrigeration lcemaker 6.3 kWh/100 Ibs 0.10 $0.03 10 1.28 $0.04
Refrigeration Ilcemaker 6.0 kWh/100 Ibs 0.17 $0.05 10 1.28 $0.04
Refrigeration lcemaker 5.5 kWh/100 Ibs 0.25 $0.08 10 1.28 $0.04
Refrigeration Vending Machine 3400 kWh/year - - 12 1.00 -
Refrigeration Vending Machine 3000 kWh/year 0.10 $0.01 12 6.57 $0.01
Refrigeration Vending Machine 2400 kWh/year 0.31 $0.02 12 6.57 $0.01
Refrigeration Vending Machine 1700 kWh/year 0.41 $0.01 12 >10 $0.00
Food Preparation | Oven Standard - - 12 1.00 -
Food Preparation | Oven Energy Star 0.00 - 12 - -
Food Preparation | Fryer Standard - - 12 1.00 -
Food Preparation | Fryer Energy Star 0.00 $0.00 12 >10 $0.00
Food Preparation | Dishwasher Standard - - 12 1.00 -
Food Preparation | Dishwasher Energy Star 0.01 $0.00 12 >10 $0.00
Food Preparation | Hot Food Container Standard - - 12 1.00 -
Food Preparation | Hot Food Container Energy Star - - 12 - -
Food Preparation | Other Standard - - 12 1.00 -
Office Equipment | Desktop Computer Standard - - 5 1.00 -
Office Equipment | Desktop Computer Energy Star 0.04 $0.00 5 >10 $0.00
Office Equipment | Laptop Standard - - 4 1.00 -
Office Equipment | Laptop Energy Star 0.00 $0.00 4 >10 $0.00
Office Equipment | Server Standard - - 3 1.00 -
Office Equipment | Server Energy Star 0.03 $0.00 3 >10 $0.00
Office Equipment | Monitor Standard - - 4 1.00 -
Office Equipment | Monitor Energy Star 0.00 $0.00 4 >10 $0.00
Office Equipment | Printer/Copier/Fax Standard - - 6 1.00 -
Office Equipment | Printer/Copier/Fax Energy Star 0.00 $0.00 6 >10 $0.00
Office Equipment | POS Terminal Standard - - 4 1.00 -
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Office Equipment | POS Terminal Energy Star 0.01 $0.00 4 7.87 $0.01
Miscellaneous Non-HVAC Motors Standard (EPAct) - - 15 1.00 -
Miscellaneous Non-HVAC Motors Standard (EPAct 2015) 0.00 - 15 - -
Miscellaneous Non-HVAC Motors High Efficiency 0.00 $0.00 15 >10 $0.01
Miscellaneous Non-HVAC Motors High Efficiency (2015) 0.00 $0.00 15 - $0.00
Miscellaneous Non-HVAC Motors Premium (NEMA) 0.00 $0.00 15 >10 $0.01
Miscellaneous Non-HVAC Motors Premium (NEMA 2015) 0.00 $0.00 15 - $0.00
Miscellaneous Pool Pump Standard - - 15 1.00 -
Miscellaneous Pool Pump High Efficiency - - 15 - -
Miscellaneous Pool Pump High Efficiency, Multi-Speed - - 15 - -
Miscellaneous Pool Heater Standard - - 15 1.00 -
Miscellaneous Pool Heater Heat Pump - - 15 - -
Miscellaneous Miscellaneous Standard - - 5 1.00 -
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Table C-38

End Use

Energy Efficiency Equipment Data, Natural Gas-Warehouse, New Vintage

Technology

Efficiency

Savings

Incre-mental

Cost

Lifetime

BC Ratio

Levelized Cost of

Definition (Therms/sq ft/yr) ($/sa ) (Years) (2013) Energy ($/Therm)
Heating Furnace EF .76 - - 16 1.00 -
Heating Furnace EF .80 0.01 $0.09 16 0.54 $1.08
Heating Furnace EF .82 0.01 $0.24 16 0.29 $1.99
Heating Furnace EF .90 0.03 $0.21 16 0.71 $0.82
Heating Furnace EF .96 0.03 $0.31 16 0.66 $0.89
Heating Boiler EF .76 - - 20 - -
Heating Boiler EF .80 0.08 $0.00 20 1.00 $0.00
Heating Boiler EF .83 0.13 $0.00 20 >10 $0.00
Heating Boiler EF .90 0.20 $0.00 20 >10 $0.00
Heating Boiler EF .96 0.28 $0.00 20 >10 $0.00
Heating Unit Heater Standard - - 15 1.00 -
Heating Unit Heater Condensing 0.02 $0.01 15 9.09 $0.06
Water Heating Water Heating | EF 0.77 - - 12 1.00 -
Water Heating Water Heating | EF 0.80 0.00 $0.00 12 3.29 $0.16
Water Heating Water Heating | Tankless 0.00 $0.00 12 2.47 $0.22
Water Heating Water Heating | Indirect Fired 0.00 $0.00 12 6.44 $0.08
Water Heating Water Heating | EF 0.94 0.00 ($0.00) 12 1.00 (50.02)
Food Preparation | Oven Standard - - 12 1.00 -
Food Preparation | Oven Energy Star - - 12 - -
Food Preparation | Fryer Standard - - 12 1.00 -
Food Preparation | Fryer Energy Star - - 12 - -
Food Preparation | Broiler Standard - - 12 1.00 -
Food Preparation | Broiler High Efficiency - - 12 - -
Food Preparation | Griddle Standard - - 12 1.00 -
Food Preparation | Griddle High Efficiency - - 12 - -
Food Preparation | Range Standard - - 12 1.00 -
Food Preparation | Range High Efficiency - - 12 - -
Food Preparation | Steamer Standard - - 12 1.00 -
Food Preparation | Steamer Energy Star - - 12 - -
Food Preparation | Other Standard - - 12 1.00 -
Food Preparation | Other Energy Star - - 12 - -
Miscellaneous Pool Heater EF .78 - - 5 - -
Miscellaneous Pool Heater EF .82 - - 5 1.00 -
Miscellaneous Pool Heater EF .90 - - 5 - -
Miscellaneous Pool Heater EF .95 - - 5 - -
Miscellaneous Miscellaneous | Standard - - 5 1.00 -
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savings || etime | BC | costof
End Use Technology Efficiency Definition (kWh/sq Cost (Vears) Ratio Energy

D (g/sq )

Cooling Air-Cooled Chiller 1.5 kw/ton, COP 2.3 - - 20 1.00 -
Cooling Air-Cooled Chiller 1.3 kw/ton, COP 2.7 0.19 $0.08 20 3.96 $0.04
Cooling Air-Cooled Chiller 1.26 kw/ton, COP 2.8 0.23 $0.09 20 4.21 $0.03
Cooling Air-Cooled Chiller 1.0 kw/ton, COP 3.5 0.48 $0.10 20 7.86 $0.02
Cooling Air-Cooled Chiller 0.97 kw/ton, COP 3.6 0.51 $0.11 20 7.56 $0.02
Cooling Water-Cooled Chiller 0.75 kw/ton, COP 4.7 - - 20 1.00 -
Cooling Water-Cooled Chiller 0.60 kw/ton, COP 5.9 0.30 $0.05 20 >10 $0.01
Cooling Water-Cooled Chiller 0.58 kw/ton, COP 6.1 0.34 $0.05 20 >10 $0.01
Cooling Water-Cooled Chiller 0.55 kw/Ton, COP 6.4 0.39 $0.06 20 >10 $0.01
Cooling Water-Cooled Chiller 0.51 kw/ton, COP 6.9 0.47 $0.09 20 8.34 $0.02
Cooling Water-Cooled Chiller 0.50 kw/Ton, COP 7.0 0.49 $0.10 20 7.84 $0.02
Cooling Water-Cooled Chiller 0.48 kw/ton, COP 7.3 0.53 $0.11 20 7.73 $0.02
Cooling Roof top AC EER 9.2 - - 15 - -
Cooling Roof top AC EER 10.1 0.22 $0.01 15 - $0.00
Cooling Roof top AC EER11.2 0.44 $0.01 15 1.00 $0.00
Cooling Roof top AC EER 12.0 0.57 $0.03 15 7.04 $0.01
Cooling Roof top AC Ductless Minisplit 0.71 $0.11 15 3.38 $0.02
Cooling Air Source Heat Pump | EER 9.3, COP 3.1 - - 15 - -
Cooling Air Source Heat Pump | EER 10.3, COP 3.2 0.24 $0.01 15 - $0.00
Cooling Air Source Heat Pump | EER 11.0, COP 3.3 0.38 $0.00 15 1.00 $0.00
Cooling Air Source Heat Pump | EER 11.7, COP 3.4 0.50 $0.04 15 3.95 $0.01
Cooling Air Source Heat Pump | EER 12.0, COP 3.4 0.55 $0.06 15 3.67 $0.01
Cooling Air Source Heat Pump | Ductless Minisplit 0.70 $0.10 15 3.98 $0.02
Cooling Geothermal Heat Pump | EER 14.1, COP 3.3 - - 15 1.00 -
Cooling Geothermal Heat Pump | EER 16, COP 3.5 0.13 $0.02 15 7.39 $0.02
Cooling Geothermal Heat Pump | EER 18, COP 3.8 0.24 $0.05 15 6.57 $0.02
Cooling Geothermal Heat Pump | EER 30, COP 5.0 0.59 $0.06 15 >10 $0.01
Cooling PTAC EER 9.8 - - 15 1.00 -
Cooling PTAC EER 10.2 0.07 $0.00 15 >10 $0.00
Cooling PTAC EER 10.8 0.16 $0.01 15 >10 $0.00
Cooling PTAC EER 11 0.19 $0.01 15 >10 $0.00
Cooling PTAC EER 11.5 0.25 $0.01 15 >10 $0.00
Cooling PTHP EER 9.8 - - 15 1.00 -
Cooling PTHP EER 10.2 0.07 $0.00 15 >10 $0.00
Cooling PTHP EER 10.8 0.16 $0.01 15 >10 $0.00
Cooling PTHP EER 11 0.19 $0.01 15 >10 $0.00
Cooling PTHP EER 11.5 0.25 $0.01 15 >10 $0.00
Cooling Evaporative AC Direct - - 15 1.00 -
Cooling Evaporative AC Indirect 0.20 - 15 - -
Cooling Evaporative AC Direct/Indirect 0.52 - 15 - -
Heating Air Source Heat Pump | EER 9.3, COP 3.1 - - 15 - -
Heating Air Source Heat Pump | EER 10.3, COP 3.2 0.02 $0.01 15 - $0.06
Heating Air Source Heat Pump | EER 11.0, COP 3.3 0.03 $0.00 15 1.00 $0.00
Heating Air Source Heat Pump | EER 11.7, COP 3.4 0.04 $0.03 15 0.19 $0.08
Heating Air Source Heat Pump | EER 12.0, COP 3.4 0.04 $0.05 15 0.13 $0.12
Heating Air Source Heat Pump | Ductless Minisplit 0.05 $0.09 15 0.14 $0.16
Heating Geothermal Heat Pump | EER 14.1, COP 3.3 - - 15 1.00 -
Heating Geothermal Heat Pump | EER 16, COP 3.5 0.09 $0.02 15 1.99 $0.03
Heating Geothermal Heat Pump | EER 18, COP 3.8 0.21 $0.05 15 2.23 $0.02
Heating Geothermal Heat Pump | EER 30, COP 5.0 0.54 $0.07 15 4.24 $0.01
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Heating Electric Room Heat Standard - - 20 1.00 -
Heating Electric Furnace Standard - - 20 1.00 -
Heating PTAC EER9.8 - - 15 1.00 -
Heating PTAC EER 10.2 - $0.00 15 - -
Heating PTAC EER 10.8 - $0.01 15 - -
Heating PTAC EER 11 - $0.01 15 - -
Heating PTAC EER11.5 - $0.01 15 - -
Heating PTHP EER 9.8 - - 15 1.00 -
Heating PTHP EER 10.2 0.07 $0.00 15 >10 $0.00
Heating PTHP EER 10.8 0.16 $0.01 15 9.98 $0.01
Heating PTHP EER 11 0.19 $0.01 15 >10 $0.00
Heating PTHP EER11.5 0.26 $0.01 15 >10 $0.00
Ventilation Ventilation Constant Volume - - 10 1.00 -
Ventilation Ventilation Variable Air Volume 0.38 (50.04) 10 1.00 (50.01)
Water Heating Water Heating EF .97 - - 15 1.00 -
Water Heating Water Heating EF .98 0.01 $0.00 15 4.66 $0.01
Water Heating Water Heating EF 2.0 0.51 $0.00 15 >10 $0.00
Water Heating Water Heating EF 2.3 0.58 $0.00 15 >10 $0.00
Water Heating Water Heating EF 2.4 0.59 $0.00 15 >10 $0.00
Interior Lighting | Screw-in Incandescent - - 1.00 -
Interior Lighting | Screw-in 90W Halogen PAR-38 0.27 $0.02 1.13 $0.02
Interior Lighting | Screw-in 70W HIR PAR-38 0.41 $0.02 1.53 $0.02
Interior Lighting | Screw-in CFL 0.77 $0.01 2.2 7.24 $0.00
Interior Lighting | Screw-in LED (2010) 0.83 $0.13 20 3.32 $0.01
Interior Lighting | Screw-in LED (2020) 0.96 $0.04 20 - $0.00
Interior Lighting | High-Bay Fixtures Metal Halides - - 3 1.00 -
Interior Lighting | High-Bay Fixtures LED (2010) 0.21 $0.15 15 0.09 $0.07
Interior Lighting | High-Bay Fixtures T8 0.21 (50.01) 10 1.00 (50.01)
Interior Lighting | High-Bay Fixtures High Pressure Sodium 0.22 $0.01 6 1.00 $0.00
Interior Lighting | High-Bay Fixtures Light Emitting Plasma 0.26 $0.01 15 1.00 $0.00
Interior Lighting | High-Bay Fixtures T5 0.27 $0.01 10 1.00 $0.01
Interior Lighting | High-Bay Fixtures LED (2020) 0.40 $0.03 15 - $0.01
Interior Lighting | Linear Fluorescent T12 - - 10 - -
Interior Lighting | Linear Fluorescent LED (2010) 0.69 $2.87 15 1.00 $0.43
Interior Lighting | Linear Fluorescent T8 0.72 ($0.00) 10 1.00 ($0.00)
Interior Lighting | Linear Fluorescent Super T8 1.00 $0.42 10 1.00 $0.06
Interior Lighting | Linear Fluorescent T5 1.15 $0.32 10 1.00 $0.04
Interior Lighting | Linear Fluorescent LED (2020) 2.15 $0.79 15 - $0.04
Exterior Lighting | Screw-in Incandescent - - 1.00 -
Exterior Lighting | Screw-in 90W Halogen PAR-38 0.14 $0.01 1.21 $0.02
Exterior Lighting | Screw-in 70W HIR PAR-38 0.22 $0.01 1.54 $0.02
Exterior Lighting | Screw-in CFL 0.41 $0.00 >10 $0.00
Exterior Lighting | Screw-in LED (2010) 0.45 $0.17 20 1.35 $0.03
Exterior Lighting | Screw-in LED (2020) 0.52 $0.05 20 - $0.01
Exterior Lighting | HID Metal Halides - - 3 1.00 -
Exterior Lighting | HID LED (2010) 0.22 $0.42 15 0.13 $0.20
Exterior Lighting | HID T8 0.22 ($0.01) 10 1.00 (0.01)
Exterior Lighting | HID High Pressure Sodium 0.24 $0.01 6 1.00 $0.00
Exterior Lighting | HID Light Emitting Plasma 0.28 $0.01 15 1.00 $0.00
Exterior Lighting | HID T5 0.28 $0.01 10 1.00 $0.01
Exterior Lighting | HID LED (2020) 0.42 $0.11 15 - $0.03
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Exterior Lighting | Linear Fluorescent T12 - - 10 - -
Exterior Lighting | Linear Fluorescent LED (2010) 0.08 $0.33 15 1.00 $0.43
Exterior Lighting | Linear Fluorescent T8 0.08 (50.00) 10 1.00 (50.00)
Exterior Lighting | Linear Fluorescent Super T8 0.11 $0.05 10 1.00 $0.06
Exterior Lighting | Linear Fluorescent T5 0.13 $0.04 10 1.00 $0.04
Exterior Lighting | Linear Fluorescent LED (2020) 0.25 $0.09 15 - $0.04
Refrigeration Walk-in Refrigerator 14600 kWh/yr - - 12 1.00 -
Refrigeration Walk-in Refrigerator 10800 kWh/yr 0.08 $0.00 12 >10 $0.00
Refrigeration Walk-in Refrigerator 10000 kWh/yr 0.09 $0.00 12 >10 $0.01
Refrigeration Walk-in Refrigerator 9000 kWh/yr 0.10 $0.01 12 6.56 $0.01
Refrigeration Reach-in Refrigerator | 3800 kWh/yr - - 12 1.00 -
Refrigeration Reach-in Refrigerator | 3100 kWh/yr 0.02 $0.00 12 >10 $0.00
Refrigeration Reach-in Refrigerator | 2500 kWh/yr 0.03 $0.00 12 >10 $0.00
Refrigeration Reach-in Refrigerator | 2400 kWh/yr 0.03 $0.00 12 >10 $0.01
Refrigeration Reach-in Refrigerator 1500 kWh/yr 0.04 $0.00 12 >10 $0.00
Refrigeration Glass Door Display 14480 kWh/yr - - 12 - -
Refrigeration Glass Door Display 11700 kWh/yr 0.03 $0.00 12 - $0.01
Refrigeration Glass Door Display 8400 kWh/yr 0.08 - 12 1.00 -
Refrigeration Glass Door Display 6800 kWh/yr 0.11 $0.00 12 6.43 $0.00
Refrigeration Open Display Case 6500 kWh/yr - - 12 - -
Refrigeration Open Display Case 5350 kWh/yr 0.02 - 12 1.00 -
Refrigeration Open Display Case 5300 kWh/yr 0.02 $0.00 12 - $0.02
Refrigeration Open Display Case 4330 kWh/yr 0.03 $0.00 12 2.63 $0.01
Refrigeration Icemaker 7.0 kWh/100 Ibs - - 10 1.00 -
Refrigeration lcemaker 6.3 kWh/100 Ibs 0.01 $0.00 10 1.06 $0.05
Refrigeration lcemaker 6.0 kWh/100 Ibs 0.01 $0.00 10 1.06 $0.05
Refrigeration Ilcemaker 5.5 kWh/100 Ibs 0.01 $0.01 10 1.06 $0.05
Refrigeration Vending Machine 3400 kWh/year - - 12 1.00 -
Refrigeration Vending Machine 3000 kWh/year 0.01 $0.00 12 5.79 $0.01
Refrigeration Vending Machine 2400 kWh/year 0.04 $0.00 12 5.79 $0.01
Refrigeration Vending Machine 1700 kWh/year 0.05 $0.00 12 >10 $0.00
Food Preparation | Oven Standard - - 12 1.00 -
Food Preparation | Oven Energy Star 0.01 $0.00 12 >10 $0.00
Food Preparation | Fryer Standard - - 12 1.00 -
Food Preparation | Fryer Energy Star 0.01 $0.00 12 >10 $0.00
Food Preparation | Dishwasher Standard - - 12 1.00 -
Food Preparation | Dishwasher Energy Star 0.05 $0.00 12 >10 $0.00
Food Preparation | Hot Food Container Standard - - 12 1.00 -
Food Preparation | Hot Food Container Energy Star 0.03 $0.00 12 >10 $0.00
Food Preparation | Other Standard - - 12 1.00 -
Office Equipment | Desktop Computer Standard - - 5 1.00 -
Office Equipment | Desktop Computer Energy Star 0.10 $0.00 5 >10 $0.00
Office Equipment | Laptop Standard - - 4 1.00 -
Office Equipment | Laptop Energy Star 0.02 $0.00 4 >10 $0.00
Office Equipment | Server Standard - - 3 1.00 -
Office Equipment | Server Energy Star 0.05 $0.00 3 >10 $0.00
Office Equipment | Monitor Standard - - 4 1.00 -
Office Equipment | Monitor Energy Star 0.01 $0.00 4 >10 $0.00
Office Equipment | Printer/Copier/Fax Standard - - 6 1.00 -
Office Equipment | Printer/Copier/Fax Energy Star 0.03 $0.00 6 >10 $0.00
Office Equipment | POS Terminal Standard - - 4 1.00 -
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Office Equipment | POS Terminal Energy Star 0.05 $0.01 4 0.71 $0.06
Miscellaneous Non-HVAC Motors Standard (EPAct) - - 15 1.00 -
Miscellaneous Non-HVAC Motors Standard (EPAct 2015) 0.00 - 15 - -
Miscellaneous Non-HVAC Motors High Efficiency 0.00 $0.00 15 >10 $0.01
Miscellaneous Non-HVAC Motors High Efficiency (2015) 0.01 $0.00 15 - $0.00
Miscellaneous Non-HVAC Motors Premium (NEMA) 0.01 $0.00 15 >10 $0.01
Miscellaneous Non-HVAC Motors Premium (NEMA 2015) 0.01 $0.00 15 - $0.01
Miscellaneous Pool Pump Standard - - 15 1.00 -
Miscellaneous Pool Pump High Efficiency 0.00 $0.00 15 2.51 $0.03
Miscellaneous Pool Pump High Efficiency, Multi-Speed 0.00 $0.00 15 1.47 $0.05
Miscellaneous Pool Heater Standard - - 15 1.00 -
Miscellaneous Pool Heater Heat Pump 0.00 - 15 - -
Miscellaneous Miscellaneous Standard - - 5 1.00 -
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Table C-40 Energy Efficiency Equipment Data, Natural Gas-Miscellaneous, Existing Vintage

End Use TSl Effi.cit'er'lcy Savings Incr(::;:ntal Lifetime BC Ratio Levelized Cost of
Definition (Therms/sq ft/yr) ($/sa ) (Years) (2013) Energy ($/Therm)

Heating Furnace EF .76 - - 16 1.00 -
Heating Furnace EF .80 0.01 $0.02 16 1.76 $0.33
Heating Furnace EF .82 0.01 $0.07 16 0.95 $0.61
Heating Furnace EF .90 0.02 $0.06 16 2.32 $0.25
Heating Furnace EF .96 0.03 $0.08 16 2.14 $0.27
Heating Boiler EF .76 - - 20 - -
Heating Boiler EF .80 0.01 $0.00 20 1.00 $0.00
Heating Boiler EF .83 0.02 $0.00 20 >10 $0.00
Heating Boiler EF .90 0.03 $0.00 20 >10 $0.00
Heating Boiler EF .96 0.05 $0.00 20 >10 $0.00
Heating Unit Heater Standard - - 15 1.00 -
Heating Unit Heater Condensing 0.02 $0.00 15 >10 $0.00
Water Heating Water Heating | EF 0.77 - - 12 1.00 -
Water Heating Water Heating | EF 0.80 0.00 $0.00 12 4.44 $0.12
Water Heating Water Heating | Tankless 0.00 $0.01 12 3.33 $0.16
Water Heating Water Heating | Indirect Fired 0.01 $0.00 12 8.67 $0.06
Water Heating Water Heating | EF 0.94 0.01 ($0.00) 12 1.00 ($0.01)
Food Preparation | Oven Standard - - 12 1.00 -
Food Preparation | Oven Energy Star 0.00 $0.00 12 >10 $0.01
Food Preparation | Fryer Standard - - 12 1.00 -
Food Preparation | Fryer Energy Star 0.00 $0.00 12 >10 $0.01
Food Preparation | Broiler Standard - - 12 1.00 -
Food Preparation | Broiler High Efficiency 0.00 $0.00 12 >10 $0.04
Food Preparation | Griddle Standard - - 12 1.00 -
Food Preparation | Griddle High Efficiency 0.00 $0.00 12 >10 $0.02
Food Preparation | Range Standard - - 12 1.00 -
Food Preparation | Range High Efficiency 0.00 $0.00 12 >10 $0.01
Food Preparation | Steamer Standard - - 12 1.00 -
Food Preparation | Steamer Energy Star 0.00 - 12 - -
Food Preparation | Other Standard - - 12 1.00 -
Food Preparation | Other Energy Star 0.00 - 12 - -
Miscellaneous Pool Heater EF .78 - - 5 - -
Miscellaneous Pool Heater EF .82 0.00 $0.00 5 1.00 $0.36
Miscellaneous Pool Heater EF .90 0.00 $0.01 5 0.14 $2.26
Miscellaneous Pool Heater EF .95 0.00 $0.01 5 0.18 $1.92
Miscellaneous Miscellaneous | Standard - - 5 1.00 -
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Table C-41 Energy Efficiency Equipment Data, Electric-Miscellaneous, New Vintage
savings | E | ime | BC | coster
End Use Technology Efficiency Definition (kWh/sq Cost (Vears) Ratio Energy

D (g/sq )

Cooling Air-Cooled Chiller 1.5 kw/ton, COP 2.3 - - 20 1.00 -
Cooling Air-Cooled Chiller 1.3 kw/ton, COP 2.7 0.19 $0.11 20 2.70 $0.05
Cooling Air-Cooled Chiller 1.26 kw/ton, COP 2.8 0.23 $0.13 20 2.87 $0.05
Cooling Air-Cooled Chiller 1.0 kw/ton, COP 3.5 0.49 $0.14 20 5.36 $0.03
Cooling Air-Cooled Chiller 0.97 kw/ton, COP 3.6 0.51 $0.16 20 5.15 $0.03
Cooling Water-Cooled Chiller 0.75 kw/ton, COP 4.7 - - 20 1.00 -
Cooling Water-Cooled Chiller 0.60 kw/ton, COP 5.9 0.19 $0.04 20 6.78 $0.02
Cooling Water-Cooled Chiller 0.58 kw/ton, COP 6.1 0.21 $0.05 20 7.17 $0.02
Cooling Water-Cooled Chiller 0.55 kw/Ton, COP 6.4 0.25 $0.06 20 7.04 $0.02
Cooling Water-Cooled Chiller 0.51 kw/ton, COP 6.9 0.30 $0.09 20 5.43 $0.03
Cooling Water-Cooled Chiller 0.50 kw/Ton, COP 7.0 0.31 $0.10 20 5.11 $0.03
Cooling Water-Cooled Chiller 0.48 kw/ton, COP 7.3 0.33 $0.11 20 5.03 $0.03
Cooling Roof top AC EER 9.2 - - 15 - -
Cooling Roof top AC EER 10.1 0.22 $0.01 15 - $0.00
Cooling Roof top AC EER11.2 0.44 $0.01 15 1.00 $0.00
Cooling Roof top AC EER 12.0 0.57 $0.03 15 8.33 $0.01
Cooling Roof top AC Ductless Minisplit 0.71 $0.09 15 4,01 $0.01
Cooling Air Source Heat Pump | EER 9.3, COP 3.1 - - 15 - -
Cooling Air Source Heat Pump | EER 10.3, COP 3.2 0.24 $0.01 15 - $0.00
Cooling Air Source Heat Pump | EER 11.0, COP 3.3 0.38 $0.00 15 1.00 $0.00
Cooling Air Source Heat Pump | EER 11.7, COP 3.4 0.50 $0.04 15 4.67 $0.01
Cooling Air Source Heat Pump | EER 12.0, COP 3.4 0.55 $0.05 15 4.34 $0.01
Cooling Air Source Heat Pump | Ductless Minisplit 0.70 $0.09 15 4.71 $0.01
Cooling Geothermal Heat Pump | EER 14.1, COP 3.3 - - 15 1.00 -
Cooling Geothermal Heat Pump | EER 16, COP 3.5 0.14 $0.02 15 8.74 $0.02
Cooling Geothermal Heat Pump | EER 18, COP 3.8 0.26 $0.04 15 7.77 $0.02
Cooling Geothermal Heat Pump | EER 30, COP 5.0 0.64 $0.06 15 >10 $0.01
Cooling PTAC EER 9.8 - - 15 1.00 -
Cooling PTAC EER 10.2 0.06 $0.00 15 >10 $0.00
Cooling PTAC EER 10.8 0.15 $0.01 15 >10 $0.00
Cooling PTAC EER 11 0.17 $0.01 15 >10 $0.00
Cooling PTAC EER 11.5 0.23 $0.01 15 >10 $0.00
Cooling PTHP EER 9.8 - - 15 1.00 -
Cooling PTHP EER 10.2 0.06 $0.00 15 >10 $0.00
Cooling PTHP EER 10.8 0.15 $0.01 15 >10 $0.00
Cooling PTHP EER 11 0.17 $0.01 15 >10 $0.00
Cooling PTHP EER 11.5 0.23 $0.01 15 >10 $0.00
Cooling Evaporative AC Direct - - 15 1.00 -
Cooling Evaporative AC Indirect 0.20 - 15 - -
Cooling Evaporative AC Direct/Indirect 0.52 - 15 - -
Heating Air Source Heat Pump | EER 9.3, COP 3.1 - - 15 - -
Heating Air Source Heat Pump | EER 10.3, COP 3.2 0.03 $0.00 15 - $0.02
Heating Air Source Heat Pump | EER 11.0, COP 3.3 0.06 $0.00 15 1.00 $0.00
Heating Air Source Heat Pump | EER 11.7, COP 3.4 0.08 $0.02 15 0.82 $0.02
Heating Air Source Heat Pump | EER 12.0, COP 3.4 0.08 $0.03 15 0.55 $0.03
Heating Air Source Heat Pump | Ductless Minisplit 0.11 $0.05 15 0.65 $0.04
Heating Geothermal Heat Pump | EER 14.1, COP 3.3 - - 15 1.00 -
Heating Geothermal Heat Pump | EER 16, COP 3.5 0.11 $0.01 15 5.75 $0.01
Heating Geothermal Heat Pump | EER 18, COP 3.8 0.25 $0.02 15 6.45 $0.01
Heating Geothermal Heat Pump | EER 30, COP 5.0 0.63 $0.03 15 >10 $0.00
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Savings ::r::al Lifetime L:‘;iltlzoefd
End Use Technology Efficiency Definition (kftV\;h/sq Cost (Years) Ratio B

)| (g/sqf) RO13) | (s/awn)

Heating Electric Room Heat Standard - - 20 1.00 -
Heating Electric Furnace Standard - - 20 1.00 -
Heating PTAC EER9.8 - - 15 1.00 -
Heating PTAC EER 10.2 0.00 $0.00 15 0.31 $0.17
Heating PTAC EER 10.8 0.00 $0.00 15 0.10 $0.53
Heating PTAC EER 11 0.00 $0.01 15 0.09 $0.57
Heating PTAC EER11.5 0.00 $0.01 15 0.08 $0.67
Heating PTHP EER 9.8 - - 15 1.00 -
Heating PTHP EER 10.2 0.06 $0.00 15 >10 $0.00
Heating PTHP EER 10.8 0.15 $0.00 15 >10 $0.00
Heating PTHP EER 11 0.17 $0.00 15 >10 $0.00
Heating PTHP EER11.5 0.23 $0.00 15 >10 $0.00
Ventilation Ventilation Constant Volume - - 10 1.00 -
Ventilation Ventilation Variable Air Volume 0.51 (50.07) 10 1.00 (50.02)
Water Heating Water Heating EF .97 - - 15 1.00 -
Water Heating Water Heating EF .98 0.01 $0.00 15 2.57 $0.03
Water Heating Water Heating EF 2.0 0.49 $0.00 15 >10 $0.00
Water Heating Water Heating EF 2.3 0.55 $0.01 15 >10 $0.00
Water Heating Water Heating EF 2.4 0.56 $0.01 15 >10 $0.00
Interior Lighting | Screw-in Incandescent - - 1.00 -
Interior Lighting | Screw-in 90W Halogen PAR-38 0.27 $0.02 1.13 $0.02
Interior Lighting | Screw-in 70W HIR PAR-38 0.41 $0.02 1.53 $0.02
Interior Lighting | Screw-in CFL 0.77 $0.01 2.2 7.24 $0.00
Interior Lighting | Screw-in LED (2010) 0.83 $0.13 20 3.32 $0.01
Interior Lighting | Screw-in LED (2020) 0.96 $0.04 20 - $0.00
Interior Lighting | High-Bay Fixtures Metal Halides - - 3 1.00 -
Interior Lighting | High-Bay Fixtures LED (2010) 0.21 $0.15 15 0.09 $0.07
Interior Lighting | High-Bay Fixtures T8 0.21 (50.01) 10 1.00 (50.01)
Interior Lighting | High-Bay Fixtures High Pressure Sodium 0.22 $0.01 6 1.00 $0.00
Interior Lighting | High-Bay Fixtures Light Emitting Plasma 0.26 $0.01 15 1.00 $0.00
Interior Lighting | High-Bay Fixtures T5 0.27 $0.01 10 1.00 $0.01
Interior Lighting | High-Bay Fixtures LED (2020) 0.40 $0.03 15 - $0.01
Interior Lighting | Linear Fluorescent T12 - - 10 - -
Interior Lighting | Linear Fluorescent LED (2010) 0.69 $2.87 15 1.00 $0.43
Interior Lighting | Linear Fluorescent T8 0.72 ($0.00) 10 1.00 ($0.00)
Interior Lighting | Linear Fluorescent Super T8 1.00 $0.42 10 1.00 $0.06
Interior Lighting | Linear Fluorescent T5 1.15 $0.32 10 1.00 $0.04
Interior Lighting | Linear Fluorescent LED (2020) 2.15 $0.79 15 - $0.04
Exterior Lighting | Screw-in Incandescent - - 1.00 -
Exterior Lighting | Screw-in 90W Halogen PAR-38 0.14 $0.01 1.21 $0.02
Exterior Lighting | Screw-in 70W HIR PAR-38 0.22 $0.01 1.54 $0.02
Exterior Lighting | Screw-in CFL 0.41 $0.00 >10 $0.00
Exterior Lighting | Screw-in LED (2010) 0.45 $0.17 20 1.35 $0.03
Exterior Lighting | Screw-in LED (2020) 0.52 $0.05 20 - $0.01
Exterior Lighting | HID Metal Halides - - 3 1.00 -
Exterior Lighting | HID LED (2010) 0.22 $0.42 15 0.13 $0.20
Exterior Lighting | HID T8 0.22 ($0.01) 10 1.00 (0.01)
Exterior Lighting | HID High Pressure Sodium 0.24 $0.01 6 1.00 $0.00
Exterior Lighting | HID Light Emitting Plasma 0.28 $0.01 15 1.00 $0.00
Exterior Lighting | HID T5 0.28 $0.01 10 1.00 $0.01
Exterior Lighting | HID LED (2020) 0.42 $0.11 15 - $0.03
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Savings ::r::al Lifetime L:‘;iltlzoefd
End Use Technology Efficiency Definition (kftV\;h/sq Cost (Years) Ratio B

)| (g/sqf) RO13) | (s/awn)

Exterior Lighting | Linear Fluorescent T12 - - 10 - -
Exterior Lighting | Linear Fluorescent LED (2010) 0.08 $0.33 15 1.00 $0.43
Exterior Lighting | Linear Fluorescent T8 0.08 (50.00) 10 1.00 (50.00)
Exterior Lighting | Linear Fluorescent Super T8 0.11 $0.05 10 1.00 $0.06
Exterior Lighting | Linear Fluorescent T5 0.13 $0.04 10 1.00 $0.04
Exterior Lighting | Linear Fluorescent LED (2020) 0.25 $0.09 15 - $0.04
Refrigeration Walk-in Refrigerator 14600 kWh/yr - - 12 1.00 -
Refrigeration Walk-in Refrigerator 10800 kWh/yr 0.08 $0.00 12 >10 $0.00
Refrigeration Walk-in Refrigerator 10000 kWh/yr 0.09 $0.00 12 >10 $0.01
Refrigeration Walk-in Refrigerator 9000 kWh/yr 0.10 $0.01 12 6.56 $0.01
Refrigeration Reach-in Refrigerator | 3800 kWh/yr - - 12 1.00 -
Refrigeration Reach-in Refrigerator | 3100 kWh/yr 0.02 $0.00 12 >10 $0.00
Refrigeration Reach-in Refrigerator | 2500 kWh/yr 0.03 $0.00 12 >10 $0.00
Refrigeration Reach-in Refrigerator | 2400 kWh/yr 0.03 $0.00 12 >10 $0.01
Refrigeration Reach-in Refrigerator 1500 kWh/yr 0.04 $0.00 12 >10 $0.00
Refrigeration Glass Door Display 14480 kWh/yr - - 12 - -
Refrigeration Glass Door Display 11700 kWh/yr 0.03 $0.00 12 - $0.01
Refrigeration Glass Door Display 8400 kWh/yr 0.08 - 12 1.00 -
Refrigeration Glass Door Display 6800 kWh/yr 0.11 $0.00 12 6.43 $0.00
Refrigeration Open Display Case 6500 kWh/yr - - 12 - -
Refrigeration Open Display Case 5350 kWh/yr 0.02 - 12 1.00 -
Refrigeration Open Display Case 5300 kWh/yr 0.02 $0.00 12 - $0.02
Refrigeration Open Display Case 4330 kWh/yr 0.03 $0.00 12 2.63 $0.01
Refrigeration Icemaker 7.0 kWh/100 Ibs - - 10 1.00 -
Refrigeration lcemaker 6.3 kWh/100 Ibs 0.01 $0.00 10 1.06 $0.05
Refrigeration Ilcemaker 6.0 kWh/100 Ibs 0.01 $0.00 10 1.06 $0.05
Refrigeration lcemaker 5.5 kWh/100 Ibs 0.01 $0.01 10 1.06 $0.05
Refrigeration Vending Machine 3400 kWh/year - - 12 1.00 -
Refrigeration Vending Machine 3000 kWh/year 0.01 $0.00 12 5.81 $0.01
Refrigeration Vending Machine 2400 kWh/year 0.04 $0.00 12 5.81 $0.01
Refrigeration Vending Machine 1700 kWh/year 0.05 $0.00 12 >10 $0.00
Food Preparation | Oven Standard - - 12 1.00 -
Food Preparation | Oven Energy Star 0.01 $0.00 12 >10 $0.00
Food Preparation | Fryer Standard - - 12 1.00 -
Food Preparation | Fryer Energy Star 0.01 $0.00 12 >10 $0.00
Food Preparation | Dishwasher Standard - - 12 1.00 -
Food Preparation | Dishwasher Energy Star 0.05 $0.00 12 >10 $0.00
Food Preparation | Hot Food Container Standard - - 12 1.00 -
Food Preparation | Hot Food Container Energy Star 0.03 $0.00 12 >10 $0.00
Food Preparation | Other Standard - - 12 1.00 -
Office Equipment | Desktop Computer Standard - - 5 1.00 -
Office Equipment | Desktop Computer Energy Star 0.10 $0.00 5 >10 $0.00
Office Equipment | Laptop Standard - - 4 1.00 -
Office Equipment | Laptop Energy Star 0.02 $0.00 4 >10 $0.00
Office Equipment | Server Standard - - 3 1.00 -
Office Equipment | Server Energy Star 0.05 $0.00 3 >10 $0.00
Office Equipment | Monitor Standard - - 4 1.00 -
Office Equipment | Monitor Energy Star 0.01 $0.00 4 >10 $0.00
Office Equipment | Printer/Copier/Fax Standard - - 6 1.00 -
Office Equipment | Printer/Copier/Fax Energy Star 0.03 $0.00 6 >10 $0.00
Office Equipment | POS Terminal Standard - - 4 1.00 -
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Savings ::r::al Lifetime | _° Lf:ﬁ't'ﬁd
End Use Technology Efficiency Definition (kftV\;h/sq Cost (Years) Ratio B

| (8/5qft) 2013) | (s/icwh)

Office Equipment | POS Terminal Energy Star 0.05 $0.01 4 0.71 $0.06
Miscellaneous Non-HVAC Motors Standard (EPAct) - - 15 1.00 -
Miscellaneous Non-HVAC Motors Standard (EPAct 2015) 0.00 - 15 - -
Miscellaneous Non-HVAC Motors High Efficiency 0.00 $0.00 15 >10 $0.01
Miscellaneous Non-HVAC Motors High Efficiency (2015) 0.01 $0.00 15 - $0.00
Miscellaneous Non-HVAC Motors Premium (NEMA) 0.01 $0.00 15 >10 $0.01
Miscellaneous Non-HVAC Motors Premium (NEMA 2015) 0.01 $0.00 15 - $0.01
Miscellaneous Pool Pump Standard - - 15 1.00 -
Miscellaneous Pool Pump High Efficiency 0.00 $0.00 15 2.51 $0.03
Miscellaneous Pool Pump High Efficiency, Multi-Speed 0.00 $0.00 15 1.47 $0.05
Miscellaneous Pool Heater Standard - - 15 1.00 -
Miscellaneous Pool Heater Heat Pump 0.00 - 15 - -
Miscellaneous Miscellaneous Standard - - 5 1.00 -
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Table C-42 Energy Efficiency Equipment Data, Natural Gas-Miscellaneous, New Vintage

End Use TSl Effi.cit'er'lcy Savings Incr(::;:ntal Lifetime BC Ratio Levelized Cost of
Definition (Therms/sq ft/yr) ($/sa ) (Years) (2013) Energy ($/Therm)

Heating Furnace EF .76 - - 16 1.00 -
Heating Furnace EF .80 0.01 $0.01 16 3.74 $0.16
Heating Furnace EF .82 0.01 $0.03 16 2.02 $0.29
Heating Furnace EF .90 0.02 $0.03 16 4,92 $0.12
Heating Furnace EF .96 0.03 $0.04 16 4.54 $0.13
Heating Boiler EF .76 - - 20 - -
Heating Boiler EF .80 0.01 $0.00 20 1.00 $0.00
Heating Boiler EF .83 0.02 $0.00 20 >10 $0.00
Heating Boiler EF .90 0.02 $0.00 20 >10 $0.00
Heating Boiler EF .96 0.03 $0.00 20 >10 $0.00
Heating Unit Heater Standard - - 15 1.00 -
Heating Unit Heater Condensing 0.02 $0.00 15 >10 $0.00
Water Heating Water Heating | EF 0.77 - - 12 1.00 -
Water Heating Water Heating | EF 0.80 0.00 $0.00 12 2.49 $0.22
Water Heating Water Heating | Tankless 0.00 $0.01 12 1.87 $0.29
Water Heating Water Heating | Indirect Fired 0.01 $0.01 12 4.80 $0.11
Water Heating Water Heating | EF 0.94 0.01 ($0.00) 12 1.00 ($0.02)
Food Preparation | Oven Standard - - 12 1.00 -
Food Preparation | Oven Energy Star 0.00 $0.00 12 >10 $0.01
Food Preparation | Fryer Standard - - 12 1.00 -
Food Preparation | Fryer Energy Star 0.00 $0.00 12 >10 $0.01
Food Preparation | Broiler Standard - - 12 1.00 -
Food Preparation | Broiler High Efficiency 0.00 $0.00 12 >10 $0.04
Food Preparation | Griddle Standard - - 12 1.00 -
Food Preparation | Griddle High Efficiency 0.00 $0.00 12 >10 $0.02
Food Preparation | Range Standard - - 12 1.00 -
Food Preparation | Range High Efficiency 0.00 $0.00 12 >10 $0.01
Food Preparation | Steamer Standard - - 12 1.00 -
Food Preparation | Steamer Energy Star 0.00 - 12 - -
Food Preparation | Other Standard - - 12 1.00 -
Food Preparation | Other Energy Star 0.00 - 12 - -
Miscellaneous Pool Heater EF .78 - - 5 - -
Miscellaneous Pool Heater EF .82 0.00 $0.00 5 1.00 $0.36
Miscellaneous Pool Heater EF .90 0.00 $0.01 5 0.14 $2.26
Miscellaneous Pool Heater EF .95 0.00 $0.01 5 0.18 $1.92
Miscellaneous Miscellaneous | Standard - - 5 1.00 -
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Table C-43 Energy Efficiency Non-Equipment Data- Electric Office, Existing Vintage

Levelized Cost

Measure Sati:::ion Applicability L::/Z;i::)e Incremental Cost Energy S:;Iifr:)gs (et BC Ratio (2013) of Energy
($/kBtu)

Insulation - Ceiling 7% 13% 20 21,249.6 $/bldg 245,001.9 1.25 0.05
Insulation - Ducting 17% 50% 20 0.8 S/sqft 0.7 0.31 0.09
Insulation - Radiant Barrier 7% 13% 20 5,429.6 $/bldg 95,772.7 1.92 0.04
Insulation - Wall Cavity 7% 13% 20 26,830.6 $/bldg 545,078.1 2.16 0.03
HVAC - Duct Repair and Sealing 5% 25% 18 66.8 $/bldg 175,495.5 >10 0.00
Doors - High Efficiency 0% 0% 10 0.2 S/sqft 2.2 1.03 0.05
Windows - High Efficiency 75% 80% 20 29,863.8 $/bldg 3,842,949.7 >10 0.01
Roof - High Reflectivity 42% 75% 15 833.3 S/bldg 48,982.4 8.17 0.01
Air-Cooled Chiller - Condenser Air Temperature Reset 30% 75% 10 814.4 S/sqft 829,874.2 >10 0.00
Air-Cooled Chiller - Economizer 25% 49% 10 813.6 S/sqft 903,336.4 >10 0.00
Air-Cooled Chiller - VSD on fans 15% 66% 15 2,521.0 $/bldg 433.1 1.27 0.11
Air-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 617,989.5 >10 0.00
Air-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg 140,120.6 0.58 0.07
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 15% 41% 15 1,407.1 S/sqft 44,150.2 3.48 0.02
Air-Cooled Chiller - Maintenance 42% 90% 18 9,374.8 $/bldg 387,152.3 >10 0.02
Water-Cooled Chiller - Condenser Water Temperature Reset 30% 75% 4 0.0 S/sqft 2.2 7.87 0.00
Water-Cooled Chiller - Economizer 25% 49% 10 2,717.6 S/sqft 903,336.4 >10 0.00
Water-Cooled Chiller - VSD on Fans 15% 66% 15 1.2 $/bldg 16.4 1.06 0.04
Water-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 829,874.2 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg 140,120.6 0.44 0.07
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 15% 41% 15 1,407.1 $/sqft 44,150.2 2.60 0.02
Water-Cooled Chiller - Maintenance 42% 90% 18 9,374.8 $/bldg 387,152.3 7.99 0.02
RTU - Evaporative Precooler 0% 3% 20 3.0 S/sqft 1.4 0.04 0.09
RTU - Maintenance 42% 90% 18 9,374.8 $/bldg 387,152.3 9.22 0.02
Gas Boiler - High Efficiency Hot Water Circulation 0% 34% 10 0.4 S/sqft 2.5 0.03 0.08
Gas Boiler - Hot Water Reset 30% 75% 3 992.7 S/sqft 1,490,100.0 1.69 0.00
Gas Boiler - Maintenance 25% 90% 3 2,039.9 $/bldg 651,800.0 0.36 0.00
Gas Furnace - Maintenance 25% 90% 3 2,039.9 $/bldg 196,900.0 0.11 0.01
Space Heating - Heat Recovery Ventilator 44% 49% 15 0.0 S/sqft 6.1 >10 0.00
Heat Pump - Maintenance 8% 95% 18 4,675.9 S/bldg 651,404.2 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 7.2 5.44 0.02
Ventilation - Variable Speed Control 0% 81% 15 0.0 S/sqft 4.1 >10 0.01
Ventilation - CO2 Controlled 1% 11% 15 0.2 S/sqft 7.1 2.30 0.02
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Measure

Base

Saturation

Applicability

Life time
(Years)

Incremental Cost

Energy Savings (kBtu/
sq ft)

BC Ratio (2013)

Levelized Cost
of Energy
($/kBtu)

Water Heater - Drainwater Heat Recovery 0% 50% 5 0.0 S/sqft 1.6 0.34 0.02
Water Heater - Faucet Aerators 42% 20% 9 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 0% 0% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 0.9 0.05 0.12
Water Heater - Desuperheater 0% 10% 5 0.0 S/sqft 3.6 0.90 0.01
Water Heater - Solar System 0% 25% 20 0.1 S/sqft 13.7 >10 0.00
Water Heater - Install Timer 33% 38% 15 0.3 S/sqft 1.5 0.26 0.07
Water Heater - Pipe Insulation 33% 38% 12 2,610.0 $/bldg 20,290.2 0.57 0.07
Water Heater - Tank Blanket/Insulation 0% 0% 10 0.0 S/sqft 0.9 0.88 0.02
Water Heater - Pre-Rinse Spray Valve 0% 0% 5 100.0 S/sqft 14,822.0 6.40 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S$/sqft 18.3 0.19 0.03
Interior Lighting - Daylighting Controls 8% 13% 8 0.1 S$/sqft 31 1.30 0.03
Interior Lighting - LED Exit Lighting 50% 86% 16 0.0 S$/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 25% 56% 0.1 S$/sqft 1.0 0.68 0.05
Interior Lighting - Task Lighting 42% 75% 0.2 S$/sqft 1.1 0.12 0.13
Interior Lighting - Timeclocks and Timers 8% 56% 0.2 S$/sqft 0.5 0.12 0.13
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 S/sqft 2.2 0.19 0.10
Interior Fluorescent - Delamp and Install Reflectors 33% 68% 11 0.5 S/sqft 0.9 0.12 0.11
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 S/sqft 0.1 0.01 0.17
Exterior Lighting - Daylighting Controls 18% 38% 0.0 S/sqft 0.2 0.22 0.07
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.2 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 0% 12 250.0 S/sqft 8,953.8 1.49 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 3.58 0.01
Refrigerator - Decommissioning 50% 0% 0.1 S/sqft 5.9 1.36 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 0.0 0.01 0.11
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 0.1 0.02 0.16
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft - 0.00 -
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 1.49 0.04
Refrigerator - Floating Head Pressure 38% 45% 16 0.4 S/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 S/sqft 4,809.3 0.31 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
Vending Machine - Controller 2% 10% 180.0 S/sqft 18,382.6 1.38 0.01
Grocery - Display Case - LED Lighting 0% 0% 378.0 S/sqft 22,291.7 1.57 0.02

C-116

WWWw.enernoc.com




Appendix D - Volume 6
Commercial Energy Efficiency Equipment and Measure Data

Levelized Cost

Measure Sati?::ion Applicability L::(Z:i::)e Incremental Cost Unit Energy S::if:)gs KB BC Ratio (2013) of Energy
($/kBtu)

Grocery - Display Case Motion Sensors 0% 0% 8 2.0 S/sqft 03 0.00 0.18
Grocery - ECMs for Display Cases 0% 0% 15 50.0 S/sqft 4,570.0 6.84 0.01
Grocery - Open Display Case - Night Covers 0% 0% 8 0.1 S/sqft 0.0 0.02 0.16
Cooking - Exhaust Hoods with Sensor Control 1% 11% 15 1,494.0 S/bldg 51,1249 3.33 0.02
Office Equipment - Plug Load Occupancy Sensors 13% 56% 5 5,437.4 $/bldg 157,666.0 0.49 0.03
Pool Pump - Timer 8% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg 4.8 0.00 0.11
Non-HVAC Motors - Variable Speed Control 8% 38% 10 199.3 $/bldg 3,749.5 1.60 0.04
Energy Management System 8% 90% 15 31,723.2 $/bldg 1,605,422.8 4.04 0.02
Thermostat - Clock/Programmable 58% 63% 11 937.5 $/bldg 9,105.8 0.86 0.06
Lodging - Guest Room Controls 0% 0% 15 260.0 S$/sqft 3,134.1 5.64 0.05
HVAC - Occupancy Sensors 14% 56% 8 0.1 S$/sqft 0.9 0.55 0.09
Commissioning - HVAC 0% 0% 25 0.4 S$/sqft 3.9 1.37 0.05
Commissioning - Lighting 0% 0% 5 0.0 S$/sqft 4.7 1.92 0.01
Retrocommissioning - HVAC 9% 36% 25 0.8 S$/sqft 3.9 0.69 0.06
Retrocommissioning - Lighting 67% 72% 5 0.1 S$/sqft 4.7 0.96 0.02
Advanced New Construction Designs 0% 0% 25 2.0 S/sqft 10.3 2.50 0.06
Custom Measures 10% 45% 15 1.5 S/sqft 11.4 1.95 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 0.1 0.58 0.05
Electronics - Smart Power Strip 13% 56% 7 0.0 S/sqft 0.0 >10 0.00
Electronics - Monitor Power Management 10% 95% 5 0.0 S/sqft 2.3 >10 0.00
Insulation - Foundation 7% 13% 20 1.4 S/sqft 1.3 0.33 0.09
Water Heating - Booster Water Heater 33% 38% 20 0.0 S/sqft 0.6 6.02 0.02
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.0 S/sqft - 0.00 -
Boiler 02 Trim Controls 25% 49% 15 0.0 S/sqft 1.2 0.66 0.01
Boiler Parallel Positioning Control 25% 49% 15 0.2 S/sqft 1.2 0.05 0.07
Boiler blowdown heat exchanger (steam) 25% 49% 20 1.0 S/sqft 3.4 0.05 0.07
Repair malfunctioning steam traps 25% 90% 6 77.0 S/sqft 13,880.0 0.47 0.01
Insulate steam lines/condensate tank 33% 38% 12 1,302.0 $/bldg 1.2 0.00 0.13
Destratification Fans (HVLS) 0% 0% 12 0.3 S/sqft 7.8 0.15 0.03
Exhaust Hood Makeup Air 1% 11% 10 0.2 S/sqft 8.6 0.26 0.02
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-44 Energy Efficiency Non-Equipment Data-Natural Gas Office, Existing Vintage

Levelized Cost

Measure Sat?l?:teion Applicability Lg/z:z)e Incremental Cost Energy S:;Iifrl)gs (et B((;g:;i)o of Energy
($/kBtu)
Insulation - Ceiling 7% 13% 20 21,249.6 $/bldg 245,001.9 1.78 0.05
Insulation - Ducting 17% 50% 20 0.8 S/sqft 0.7 0.37 0.09
Insulation - Radiant Barrier 7% 13% 20 5,429.6 $/bldg 95,772.7 2.72 0.04
Insulation - Wall Cavity 7% 13% 20 26,830.6 $/bldg 545,078.1 2.94 0.03
HVAC - Duct Repair and Sealing 5% 25% 18 66.8 $/bldg 175,495.5 >10 0.00
Doors - High Efficiency 0% 0% 10 0.2 S/sqft 2.2 1.17 0.05
Windows - High Efficiency 75% 80% 20 29,863.8 $/bldg 3,842,949.7 >10 0.01
Roof - High Reflectivity 42% 75% 15 833.3 $/bldg 48,982.4 >10 0.01
Air-Cooled Chiller - Condenser Air Temperature Reset 30% 75% 10 814.4 S/sqft 829,874.2 >10 0.00
Air-Cooled Chiller - Economizer 25% 49% 10 813.6 S/sqft 903,336.4 >10 0.00
Air-Cooled Chiller - VSD on fans 15% 66% 15 2,521.0 $/bldg 4331 1.37 0.11
Air-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 617,989.5 >10 0.00
Air-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg 140,120.6 0.63 0.07
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 15% 41% 15 1,407.1 S/sqft 44,150.2 3.75 0.02
Air-Cooled Chiller - Maintenance 42% 90% 18 9,374.8 S/bldg 387,152.3 >10 0.02
Water-Cooled Chiller - Condenser Water Temperature Reset 30% 75% 4 0.0 S/sqft 2.2 9.79 0.00
Water-Cooled Chiller - Economizer 25% 49% 10 2,717.6 S/sqft 903,336.4 >10 0.00
Water-Cooled Chiller - VSD on Fans 15% 66% 15 1.2 $/bldg 16.4 1.53 0.04
Water-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 829,874.2 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg 140,120.6 0.63 0.07
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 15% 41% 15 1,407.1 S$/sqft 44,150.2 3.75 0.02
Water-Cooled Chiller - Maintenance 42% 90% 18 9,374.8 $/bldg 387,152.3 >10 0.02
RTU - Evaporative Precooler 0% 3% 20 3.0 $/sqft 1.4 0.06 0.09
RTU - Maintenance 42% 90% 18 9,374.8 $/bldg 387,152.3 >10 0.02
Gas Boiler - High Efficiency Hot Water Circulation 0% 34% 10 0.4 S/sqft 2.5 0.28 0.08
Gas Boiler - Hot Water Reset 30% 75% 3 992.7 S/sqft 1,490,100.0 >10 0.00
Gas Boiler - Maintenance 25% 90% 3 2,039.9 S/bldg 651,800.0 3.83 0.00
Gas Furnace - Maintenance 25% 90% 3 2,039.9 $/bldg 196,900.0 1.33 0.01
Space Heating - Heat Recovery Ventilator 44% 49% 15 0.0 S/sqft 6.1 >10 0.00
Heat Pump - Maintenance 8% 95% 18 4,675.9 $/bldg 651,404.2 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 7.2 5.86 0.02
Ventilation - Variable Speed Control 0% 81% 15 0.0 S/sqft 4.1 >10 0.01
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Levelized Cost

Measure Sat?x?:teion Applicability L;ere;irT)e Incremental Cost Energy S:;/ifr;)gs KB B((;S:;i)o of Energy
($/kBtu)
Ventilation - CO2 Controlled 1% 11% 15 0.2 S/sqft 7.1 2.47 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 5 0.0 S/sqft 1.6 0.88 0.02
Water Heater - Faucet Aerators 42% 20% 9 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 0% 0% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 0.9 0.12 0.12
Water Heater - Desuperheater 0% 10% 5 0.0 S$/sqft 3.6 2.12 0.01
Water Heater - Solar System 0% 25% 20 0.1 $/sqft 13.7 >10 0.00
Water Heater - Install Timer 33% 38% 15 0.3 S/sqft 1.5 0.55 0.07
Water Heater - Pipe Insulation 33% 38% 12 2,610.0 $/bldg 20,290.2 0.71 0.07
Water Heater - Tank Blanket/Insulation 0% 0% 10 0.0 S/sqft 0.9 2.27 0.02
Water Heater - Pre-Rinse Spray Valve 0% 0% 5 100.0 S/sqft 14,822.0 7.53 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 18.3 1.95 0.03
Interior Lighting - Daylighting Controls 8% 13% 8 0.1 S/sqft 3.1 1.58 0.03
Interior Lighting - LED Exit Lighting 50% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 25% 56% 8 0.1 S/sqft 1.0 0.83 0.05
Interior Lighting - Task Lighting 42% 75% 5 0.2 S/sqft 11 0.12 0.13
Interior Lighting - Timeclocks and Timers 8% 56% 8 0.2 S/sqft 0.5 0.15 0.13
Interior Fluorescent - Bi-Level Fixture 10% 23% 8 0.5 S/sqft 2.2 0.24 0.10
Interior Fluorescent - Delamp and Install Reflectors 33% 68% 11 0.5 S/sqft 0.9 0.16 0.11
Exterior Lighting - Bi-Level Fixture 10% 30% 8 0.2 S$/sqft 0.1 0.01 0.17
Exterior Lighting - Daylighting Controls 18% 38% 8 0.0 S/sqft 0.2 0.31 0.07
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.2 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 0% 12 250.0 S/sqft 8,953.8 1.98 0.02
Refrigerator - Auto Door Closer 0% 75% 8 168.8 $/bldg 18,519.4 4.45 0.01
Refrigerator - Decommissioning 50% 0% 8 0.1 S/sqft 5.9 1.75 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 0.0 0.01 0.11
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 0.1 0.02 0.16
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft - 0.00 -
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 2.03 0.04
Refrigerator - Floating Head Pressure 38% 45% 16 0.4 S$/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 S$/sqft 4,809.3 0.31 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Measure Sat?x?:teion Applicability L;ere;irT)e Incremental Cost Energy S:;/ifr;)gs KB B((;S:;i)o of Energy
($/kBtu)
Vending Machine - Controller 2% 10% 5 180.0 S/sqft 18,382.6 1.86 0.01
Grocery - Display Case - LED Lighting 0% 0% 8 378.0 S/sqft 22,291.7 1.92 0.02
Grocery - Display Case Motion Sensors 0% 0% 8 2.0 S/sqft 0.3 0.00 0.18
Grocery - ECMs for Display Cases 0% 0% 15 50.0 S/sqft 4,570.0 8.65 0.01
Grocery - Open Display Case - Night Covers 0% 0% 8 0.1 S/sqft 0.0 0.03 0.16
Cooking - Exhaust Hoods with Sensor Control 1% 11% 15 1,494.0 $/bldg 51,1249 3.58 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 5 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 13% 56% 5 5,437.4 $/bldg 157,666.0 0.53 0.03
Pool Pump - Timer 8% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg 4.8 0.00 0.11
Non-HVAC Motors - Variable Speed Control 8% 38% 10 199.3 $/bldg 3,749.5 1.60 0.04
Energy Management System 8% 90% 15 31,723.2 $/bldg 1,605,422.8 5.05 0.02
Thermostat - Clock/Programmable 58% 63% 11 937.5 S/bldg 9,105.8 1.04 0.06
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 7.06 0.05
HVAC - Occupancy Sensors 14% 56% 8 0.1 S/sqft 0.9 0.65 0.09
Commissioning - HVAC 0% 0% 25 0.4 S/sqft 3.9 1.74 0.05
Commissioning - Lighting 0% 0% 5 0.0 S/sqft 4.7 2.26 0.01
Retrocommissioning - HVAC 9% 36% 25 0.8 $/sqft 3.9 0.87 0.06
Retrocommissioning - Lighting 67% 72% 5 0.1 $/sqft 4.7 1.13 0.02
Advanced New Construction Designs 0% 0% 25 2.0 $/sqft 10.3 3.18 0.06
Custom Measures 10% 45% 15 1.5 S/sqft 11.4 1.99 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 0.1 0.77 0.05
Electronics - Smart Power Strip 13% 56% 7 0.0 $/sqft 0.0 >10 0.00
Electronics - Monitor Power Management 10% 95% 5 0.0 S/sqft 2.3 >10 0.00
Insulation - Foundation 7% 13% 20 1.4 S/sqft 1.3 0.41 0.09
Water Heating - Booster Water Heater 33% 38% 20 0.0 S/sqft 0.6 6.17 0.02
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.0 S/sqft - 0.00 -
Boiler 02 Trim Controls 25% 49% 15 0.0 S/sqft 1.2 6.40 0.01
Boiler Parallel Positioning Control 25% 49% 15 0.2 S/sqft 1.2 0.44 0.07
Boiler blowdown heat exchanger (steam) 25% 49% 20 1.0 S$/sqft 34 0.46 0.07
Repair malfunctioning steam traps 25% 90% 6 77.0 S$/sqft 13,880.0 4.74 0.01
Insulate steam lines/condensate tank 33% 38% 12 1,302.0 $/bldg 1.2 0.00 0.13
Destratification Fans (HVLS) 0% 0% 12 0.3 S/sqft 7.8 1.50 0.03
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Measure Base' Applicability Leline Incremental Cost Energy Savings (kBtu/ BC Ratio of Energy
Saturation (Years) sq ft) (2013)
($/kBtu)
Exhaust Hood Makeup Air 1% 11% 10 0.2 S/sqft 8.6 2.62 0.02
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-45 Energy Efficiency Non-Equipment Data-Electric Office, New Vintage

Measure Base' Applicability Life time Incremental Cost Energy Savings (kBtu/ BC Ratio Levelized Cost of
Saturation (Years) sq ft) (2013) Energy ($/kBtu)
Insulation - Ceiling 7% 13% 20 21,249.6 $/bldg 181,453.3 1.00 0.05
Insulation - Ducting 0% 50% 20 0.8 S/sqft - 0.17 -
Insulation - Radiant Barrier 7% 13% 20 5,429.6 $/bldg 58,526.8 1.24 0.05
Insulation - Wall Cavity 7% 13% 20 26,830.6 $/bldg 339,314.7 1.22 0.04
HVAC - Duct Repair and Sealing 25% 25% 18 66.8 $/bldg 154,366.3 >10 0.00
Doors - High Efficiency 100% 100% 10 0.2 $/sqft 2.2 1.08 0.05
Windows - High Efficiency 100% 100% 20 29,863.8 $/bldg 1,729,749.5 6.28 0.01
Roof - High Reflectivity 50% 95% 15 833.3 $/bldg 16,468.0 6.08 0.04
Air-Cooled Chiller - Condenser Air Temperature Reset 60% 75% 10 814.4 S/sqft 466,210.2 >10 0.00
Air-Cooled Chiller - Economizer 54% 55% 10 813.6 S/sqft 961,071.3 >10 0.00
Air-Cooled Chiller - VSD on fans 15% 66% 15 2,521.0 $/bldg 1,287.8 1.25 0.11
Air-Cooled Chiller - Chilled Water Reset 25% 75% 10 814.4 S/sqft 364,621.3 >10 0.00
Air-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg 127,196.9 0.54 0.07
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 15% 41% 15 1,407.1 S/sqft 18,188.9 1.94 0.05
Air-Cooled Chiller - Maintenance 50% 90% 18 9,374.8 $/bldg 330,614.0 >10 0.02
Water-Cooled Chiller - Condenser Water Temperature Reset 60% 75% 4 0.0 S/sqft 1.5 6.47 0.00
Water-Cooled Chiller - Economizer 54% 55% 10 2,717.6 S/sqft 961,071.3 >10 0.00
Water-Cooled Chiller - VSD on Fans 15% 66% 15 1.2 $/bldg 11.9 1.11 0.05
Water-Cooled Chiller - Chilled Water Reset 25% 75% 10 814.4 S/sqft 466,210.2 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg 127,196.9 0.54 0.07
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 15% 41% 15 1,407.1 S/sqft 18,188.9 1.93 0.05
Water-Cooled Chiller - Maintenance 50% 90% 18 9,374.8 $/bldg 330,614.0 >10 0.02
RTU - Evaporative Precooler 0% 1% 20 3.0 S/sqft 1.1 0.04 0.09
RTU - Maintenance 50% 90% 18 9,374.8 $/bldg 330,614.0 >10 0.02
Gas Boiler - High Efficiency Hot Water Circulation 5% 34% 10 0.4 S/sqft 2.5 0.03 0.08
Gas Boiler - Hot Water Reset 60% 75% 3 992.7 S/sqft 642,600.0 0.73 0.00
Gas Boiler - Maintenance 50% 90% 3 2,039.9 $/bldg 641,800.0 0.35 0.00
Gas Furnace - Maintenance 50% 90% 3 2,039.9 $/bldg 241,200.0 0.13 0.01
Space Heating - Heat Recovery Ventilator 44% 49% 15 0.0 $/sqft 6.5 >10 0.00
Heat Pump - Maintenance 0% 95% 18 4,675.9 $/bldg 474,974.1 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 8.5 6.87 0.02
Ventilation - Variable Speed Control 0% 81% 15 0.0 $/sqft 4.8 >10 0.00
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Base . Life time . Energy Savings (kBtu/ BC Ratio Levelized Cost of
Measure Saturation Applicability (Vears) Incremental Cost (2013) Energy ($/kBtu)

Ventilation - CO2 Controlled 9% 11% 15 0.2 S/sqft 7.1 2.46 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 5 0.0 S/sqft 1.6 0.33 0.02
Water Heater - Faucet Aerators 50% 20% 9 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 0% 0% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 $/sqft 0.9 0.05 0.12
Water Heater - Desuperheater 0% 10% 5 0.0 S/sqft 3.5 0.88 0.01
Water Heater - Solar System 0% 25% 20 0.1 S/sqft 13.0 >10 0.01
Water Heater - Install Timer 100% 100% 15 0.3 S/sqft 1.5 0.26 0.07
Water Heater - Pipe Insulation 100% 100% 12 2,610.0 $/bldg 21,507.0 0.60 0.06
Water Heater - Tank Blanket/Insulation 0% 0% 10 0.0 S/sqft 0.9 0.87 0.02
Water Heater - Pre-Rinse Spray Valve 0% 0% 5 100.0 S/sqft 14,822.0 6.55 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 18.3 0.19 0.03
Interior Lighting - Daylighting Controls 19% 19% 8 0.1 S/sqft 3.1 1.53 0.03
Interior Lighting - LED Exit Lighting 86% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 56% 56% 8 0.1 $/sqft 1.0 0.80 0.05
Interior Lighting - Task Lighting 50% 75% 5 0.2 $/sqft 11 0.11 0.13
Interior Lighting - Timeclocks and Timers 56% 56% 8 0.2 $/sqft 0.5 0.14 0.13
Interior Fluorescent - Bi-Level Fixture 10% 23% 8 0.5 S/sqft 2.2 0.23 0.10
Interior Fluorescent - Delamp and Install Reflectors 100% 100% 11 0.5 S/sqft 0.9 0.15 0.11
Exterior Lighting - Bi-Level Fixture 10% 30% 8 0.2 S/sqft 0.1 0.01 0.17
Exterior Lighting - Daylighting Controls 18% 38% 8 0.0 S/sqft 0.2 0.31 0.07
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.2 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 0% 12 250.0 S/sqft 8,953.8 1.85 0.02
Refrigerator - Auto Door Closer 0% 75% 8 168.8 $/bldg 18,519.4 4.39 0.01
Refrigerator - Decommissioning 50% 0% 8 0.1 S/sqft 5.9 1.64 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 0.0 0.01 0.11
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 $/sqft 0.1 0.02 0.16
Refrigerator - Economizer 10% 38% 10 406.8 $/sqft - 0.00 -
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 $/sqft 5,447.6 1.88 0.04
Refrigerator - Floating Head Pressure 38% 45% 16 0.4 S/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 S/sqft 4,809.3 0.31 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Vending Machine - Controller 2% 10% 5 180.0 S/sqft 18,382.6 1.42 0.01
Grocery - Display Case - LED Lighting 0% 0% 8 378.0 S/sqft 22,291.7 1.89 0.02
Grocery - Display Case Motion Sensors 0% 0% 8 2.0 $/sqft 0.3 0.00 0.18
Grocery - ECMs for Display Cases 0% 0% 15 50.0 $/sqft 4,570.0 8.50 0.01
Grocery - Open Display Case - Night Covers 0% 0% 8 0.1 $/sqft 0.0 0.03 0.16
Cooking - Exhaust Hoods with Sensor Control 1% 11% 15 1,494.0 $/bldg 51,124.9 3.57 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 5 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 13% 56% 5 5,437.4 $/bldg 157,666.0 0.50 0.03
Pool Pump - Timer 34% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg 4.8 0.00 0.11
Non-HVAC Motors - Variable Speed Control 50% 55% 10 199.3 $/bldg 3,749.5 1.59 0.04
Energy Management System 50% 90% 15 31,723.2 $/bldg 1,841,228.0 4.41 0.01
Thermostat - Clock/Programmable 50% 50% 11 937.5 $/bldg 31,614.0 3.63 0.02
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 7.07 0.05
HVAC - Occupancy Sensors 56% 56% 8 0.1 $/sqft 0.7 0.53 0.10
Commissioning - HVAC 75% 75% 25 0.4 $/sqft 3.1 1.42 0.05
Commissioning - Lighting 60% 75% 5 0.0 $/sqft 4.7 2.19 0.01
Retrocommissioning - HVAC 0% 0% 25 0.8 S/sqft 3.1 0.71 0.06
Retrocommissioning - Lighting 0% 0% 5 0.1 S/sqft 4.7 1.09 0.02
Advanced New Construction Designs 5% 75% 25 2.0 S/sqft 8.4 2.59 0.06
Custom Measures 10% 45% 15 1.5 S/sqft 11.4 2.24 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 0.1 0.72 0.05
Electronics - Smart Power Strip 13% 56% 7 0.0 S/sqft 0.0 >10 0.00
Electronics - Monitor Power Management 10% 95% 5 0.0 S/sqft 2.3 >10 0.00
Insulation - Foundation 7% 13% 20 0.3 S/sqft 1.0 1.43 0.07
Water Heating - Booster Water Heater 100% 100% 20 0.0 S/sqft 0.6 5.97 0.02
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.0 $/sqft - 0.00 -
Boiler 02 Trim Controls 54% 55% 15 0.0 S/sqft 1.2 0.66 0.01
Boiler Parallel Positioning Control 54% 55% 15 0.2 $/sqft 1.2 0.05 0.07
Boiler blowdown heat exchanger (steam) 54% 55% 20 1.0 S/sqft 3.4 0.05 0.07
Repair malfunctioning steam traps 50% 90% 6 77.0 S/sqft 13,880.0 0.47 0.01
Insulate steam lines/condensate tank 100% 100% 12 1,302.0 $/bldg 1.2 0.00 0.13
Destratification Fans (HVLS) 0% 0% 12 0.3 S/sqft 8.1 0.16 0.03
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Base . Life time 5 Energy Savings (kBtu/ BC Ratio Levelized Cost of
Measure Saturation Applicability (Vears) Incremental Cost (2013) Energy ($/kBtu)

Exhaust Hood Makeup Air 1% 11% 10 0.2 S/sqft 9.0 0.28 0.02

Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-46 Energy Efficiency Non-Equipment Data-Natural Gas Office, New Vintage

Energy Savings

Levelized Cost

Measure Sati?::ion Applicability L;:{Z::;‘)e Incremental Cost (::tf:)/ B((;gf;;o t:;;l?::s;/
Insulation - Ceiling 7% 13% 20 21,249.6 $/bldg 181,453.3 1.31 0.05
Insulation - Ducting 0% 50% 20 0.8 S/sqft - 0.17 -
Insulation - Radiant Barrier 7% 13% 20 5,429.6 $/bldg 58,526.8 1.65 0.05
Insulation - Wall Cavity 7% 13% 20 26,830.6 $/bldg 339,314.7 1.76 0.04
HVAC - Duct Repair and Sealing 25% 25% 18 66.8 $/bldg 154,366.3 >10 0.00
Doors - High Efficiency 100% 100% 10 0.2 S/sqft 2.2 1.08 0.05
Windows - High Efficiency 100% 100% 20 29,863.8 $/bldg 1,729,749.5 9.06 0.01
Roof - High Reflectivity 50% 95% 15 833.3 $/bldg 16,468.0 6.07 0.04
Air-Cooled Chiller - Condenser Air Temperature Reset 60% 75% 10 814.4 $/sqft 466,210.2 >10 0.00
Air-Cooled Chiller - Economizer 54% 55% 10 813.6 S/sqft 961,071.3 >10 0.00
Air-Cooled Chiller - VSD on fans 15% 66% 15 2,521.0 $/bldg 1,287.8 1.25 0.11
Air-Cooled Chiller - Chilled Water Reset 25% 75% 10 814.4 S/sqft 364,621.3 >10 0.00
Air-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg 127,196.9 0.54 0.07
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 15% 41% 15 1,407.1 S/sqft 18,188.9 1.93 0.05
Air-Cooled Chiller - Maintenance 50% 90% 18 9,374.8 $/bldg 330,614.0 >10 0.02
Water-Cooled Chiller - Condenser Water Temperature Reset 60% 75% 4 0.0 S/sqft 1.5 6.47 0.00
Water-Cooled Chiller - Economizer 54% 55% 10 2,717.6 S/sqft 961,071.3 >10 0.00
Water-Cooled Chiller - VSD on Fans 15% 66% 15 1.2 $/bldg 11.9 1.11 0.05
Water-Cooled Chiller - Chilled Water Reset 25% 75% 10 814.4 S/sqft 466,210.2 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg 127,196.9 0.54 0.07
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 15% 41% 15 1,407.1 $/sqft 18,188.9 1.93 0.05
Water-Cooled Chiller - Maintenance 50% 90% 18 9,374.8 $/bldg 330,614.0 >10 0.02
RTU - Evaporative Precooler 0% 1% 20 3.0 $/sqft 11 0.04 0.09
RTU - Maintenance 50% 90% 18 9,374.8 $/bldg 330,614.0 >10 0.02
Gas Boiler - High Efficiency Hot Water Circulation 5% 34% 10 0.4 S/sqft 2.5 0.33 0.08
Gas Boiler - Hot Water Reset 60% 75% 992.7 S/sqft 642,600.0 9.08 0.00
Gas Boiler - Maintenance 50% 90% 2,039.9 $/bldg 641,800.0 4.41 0.00
Gas Furnace - Maintenance 50% 90% 2,039.9 $/bldg 241,200.0 1.64 0.01
Space Heating - Heat Recovery Ventilator 44% 49% 15 0.0 S/sqft 6.5 >10 0.00
Heat Pump - Maintenance 0% 95% 18 4,675.9 $/bldg 474,974.1 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 8.5 6.90 0.02
Ventilation - Variable Speed Control 0% 81% 15 0.0 S/sqft 4.8 >10 0.00
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Energy Savings

Levelized Cost

Measure Sati?:teion Applicability L;f;z::)e Incremental Cost Unit (kBtu/ B((;(I;;:)o of Energy
sq ft) ($/kBtu)
Ventilation - CO2 Controlled 9% 11% 15 0.2 S/sqft 7.1 2.47 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 0.0 S/sqft 1.6 0.86 0.02
Water Heater - Faucet Aerators 50% 20% 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 0% 0% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 0.9 0.12 0.12
Water Heater - Desuperheater 0% 10% 5 0.0 $/sqft 35 2.06 0.01
Water Heater - Solar System 0% 25% 20 0.1 $/sqft 13.0 >10 0.01
Water Heater - Install Timer 100% 100% 15 0.3 S/sqft 1.5 0.54 0.07
Water Heater - Pipe Insulation 100% 100% 12 2,610.0 $/bldg 21,507.0 0.75 0.06
Water Heater - Tank Blanket/Insulation 0% 0% 10 0.0 S/sqft 0.9 2.23 0.02
Water Heater - Pre-Rinse Spray Valve 0% 0% 5 100.0 S/sqft 14,822.0 7.58 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 18.3 2.18 0.03
Interior Lighting - Daylighting Controls 19% 19% 8 0.1 S/sqft 3.1 1.58 0.03
Interior Lighting - LED Exit Lighting 86% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 56% 56% 0.1 S/sqft 1.0 0.83 0.05
Interior Lighting - Task Lighting 50% 75% 0.2 S/sqft 11 0.12 0.13
Interior Lighting - Timeclocks and Timers 56% 56% 0.2 S/sqft 0.5 0.15 0.13
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 S/sqft 2.2 0.24 0.10
Interior Fluorescent - Delamp and Install Reflectors 100% 100% 11 0.5 $/sqft 0.9 0.16 0.11
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 $/sqft 0.1 0.01 0.17
Exterior Lighting - Daylighting Controls 18% 38% 0.0 S/sqft 0.2 0.31 0.07
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.2 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 0% 12 250.0 S/sqft 8,953.8 1.98 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 4.45 0.01
Refrigerator - Decommissioning 50% 0% 0.1 S/sqft 5.9 1.75 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 0.0 0.01 0.11
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 0.1 0.02 0.16
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft - 0.00 -
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 2.03 0.04
Refrigerator - Floating Head Pressure 38% 45% 16 0.4 $/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 $/sqft 4,809.3 0.31 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 $/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Base - Life time Energy Savings BC Ratio Levelized Cost
Measure Saturation Applicability (Years) Incremental Cost (kBtu/ (2013) of Energy
sq ft) ($/kBtu)
Vending Machine - Controller 2% 10% 5 180.0 S/sqft 18,382.6 1.86 0.01
Grocery - Display Case - LED Lighting 0% 0% 8 378.0 S/sqft 22,291.7 1.92 0.02
Grocery - Display Case Motion Sensors 0% 0% 8 2.0 S/sqft 0.3 0.00 0.18
Grocery - ECMs for Display Cases 0% 0% 15 50.0 S/sqft 4,570.0 8.65 0.01
Grocery - Open Display Case - Night Covers 0% 0% 8 0.1 S/sqft 0.0 0.03 0.16
Cooking - Exhaust Hoods with Sensor Control 1% 11% 15 1,494.0 $/bldg 51,124.9 3.58 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 5 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 13% 56% 5 5,437.4 $/bldg 157,666.0 0.53 0.03
Pool Pump - Timer 34% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg 4.8 0.00 0.11
Non-HVAC Motors - Variable Speed Control 50% 55% 10 199.3 $/bldg 3,749.5 1.60 0.04
Energy Management System 50% 90% 15 31,723.2 $/bldg 1,841,228.0 5.28 0.01
Thermostat - Clock/Programmable 50% 50% 11 937.5 $/bldg 31,614.0 3.63 0.02
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 7.06 0.05
HVAC - Occupancy Sensors 56% 56% 8 0.1 S/sqft 0.7 0.53 0.10
Commissioning - HVAC 75% 75% 25 0.4 S/sqft 3.1 1.41 0.05
Commissioning - Lighting 60% 75% 5 0.0 S/sqft 4.7 2.25 0.01
Retrocommissioning - HVAC 0% 0% 25 0.8 $/sqft 3.1 0.71 0.06
Retrocommissioning - Lighting 0% 0% 5 0.1 $/sqft 4.7 1.13 0.02
Advanced New Construction Designs 5% 75% 25 2.0 $/sqft 8.4 2.59 0.06
Custom Measures 10% 45% 15 1.5 S/sqft 11.4 1.92 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 0.1 0.78 0.05
Electronics - Smart Power Strip 13% 56% 7 0.0 S/sqft 0.0 >10 0.00
Electronics - Monitor Power Management 10% 95% 5 0.0 S/sqft 2.3 >10 0.00
Insulation - Foundation 7% 13% 20 0.3 S/sqft 1.0 1.43 0.07
Water Heating - Booster Water Heater 100% 100% 20 0.0 S/sqft 0.6 5.97 0.02
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.0 S/sqft - 0.00 -
Boiler 02 Trim Controls 54% 55% 15 0.0 S/sqft 1.2 7.61 0.01
Boiler Parallel Positioning Control 54% 55% 15 0.2 S/sqft 1.2 0.52 0.07
Boiler blowdown heat exchanger (steam) 54% 55% 20 1.0 $/sqft 3.4 0.55 0.07
Repair malfunctioning steam traps 50% 90% 6 77.0 $/sqft 13,880.0 5.59 0.01
Insulate steam lines/condensate tank 100% 100% 12 1,302.0 $/bldg 1.2 0.00 0.13
Destratification Fans (HVLS) 0% 0% 12 0.3 S/sqft 8.1 1.87 0.03
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Base Life time Energy Savings BC Ratio Levelized Cost
Measure ) Applicability Incremental Cost Unit (kBtu/ of Energy
Saturation (Years) (2013)
sq ft) ($/kBtu)
Exhaust Hood Makeup Air 1% 11% 10 0.2 S/sqft 9.0 3.27 0.02
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-47 Energy Efficiency Non-Equipment Data-Electric Restaurant, Existing Vintage
E i L iz
Measure Sat?ler’::ion Applicability L(iere:i::)e Incremental Cost “er(ngBf:}”"gs B((; gf;i)o e\;‘:llli::rg: "
sq ft) ($/kBtu)

Insulation - Ceiling 7% 13% 20 56,202.0 $/bldg 209,122.3 0.47 0.07
Insulation - Ducting 11% 50% 20 0.8 S/sqft 0.8 0.16 0.09
Insulation - Radiant Barrier 4% 13% 20 14,360.4 $/bldg 92,766.4 0.79 0.06
Insulation - Wall Cavity 7% 13% 20 35,615.6 $/bldg 217,391.3 0.54 0.06
HVAC - Duct Repair and Sealing 5% 25% 18 56.0 $/bldg 105,158.2 >10 0.00
Doors - High Efficiency 0% 0% 10 0.2 S/sqft 3.5 1.54 0.03
Windows - High Efficiency 54% 75% 20 2,181.0 $/bldg 97,788.4 5.51 0.02
Roof - High Reflectivity 36% 95% 15 2,204.0 $/bldg 183,780.8 8.71 0.01
Air-Cooled Chiller - Condenser Air Temperature Reset 0% 0% 10 814.4 $/sqft 723,510.2 >10 0.00
Air-Cooled Chiller - Economizer 0% 49% 10 813.6 S/sqft 1,826,138.1 >10 0.00
Air-Cooled Chiller - VSD on fans 0% 0% 15 2,114.1| $/bldg 433.1 1.58 0.11
Air-Cooled Chiller - Chilled Water Reset 0% 75% 10 814.4 S/sqft 836,586.8 >10 0.00
Air-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 125,726.8 0.42 0.08
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 S/sqft 44,150.2 3.64 0.02
Air-Cooled Chiller - Maintenance 64% 90% 18 12,397.5| $/bldg 551,969.2 8.55 0.02
Water-Cooled Chiller - Condenser Water Temperature Reset 0% 0% 4 0.0 S/sqft 10.2 >10 0.00
Water-Cooled Chiller - Economizer 0% 49% 10 5,493.8 S/sqft 1,826,138.1 >10 0.00
Water-Cooled Chiller - VSD on Fans 0% 0% 15 1.2| $/bldg 30.7 3.97 0.03
Water-Cooled Chiller - Chilled Water Reset 0% 75% 10 814.4 S/sqft 723,510.2 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 125,726.8 0.44 0.08
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 $/sqft 44,150.2 3.75 0.02
Water-Cooled Chiller - Maintenance 64% 90% 18 12,397.5 $/bldg 551,969.2 8.82 0.02
RTU - Evaporative Precooler 0% 13% 20 3.0 $/sqft 2.5 0.08 0.09
RTU - Maintenance 64% 90% 18 12,397.5 $/bldg 551,969.2 6.95 0.02
Gas Boiler - High Efficiency Hot Water Circulation 0% 34% 10 0.4 S/sqft 2.3 0.03 0.09
Gas Boiler - Hot Water Reset 0% 0% 3 992.7 S/sqft 1,440,300.0 1.63 0.00
Gas Boiler - Maintenance 39% 90% 2,039.9| $/bldg 346,700.0 0.19 0.01
Gas Furnace - Maintenance 39% 90% 3 2,057.0| $/bldg 27,100.0 0.01 0.07
Space Heating - Heat Recovery Ventilator 45% 49% 15 0.0 S/sqft 7.2 >10 0.00
Heat Pump - Maintenance 4% 95% 18 3,921.2 $/bldg 562,750.4 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 6.4 4.00 0.02
Ventilation - Variable Speed Control 0% 81% 15 0.0 S/sqft 3.6 >10 0.00

C-130

WWWw.enernoc.com



Appendix D - Volume 6
Commercial Energy Efficiency Equipment and Measure Data

Energy Savings

Levelized Cost

Base L Life time BC Ratio
Measure Saturation Applicability (Years) Incremental Cost (::';:)/ (2013) 72;;::5;/
Ventilation - CO2 Controlled 1% 15% 15 0.2 S/sqft 7.1 1.92 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 0.0 S/sqft 10.7 3.32 0.00
Water Heater - Faucet Aerators 29% 20% 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 0% 0% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 6.0 0.56 0.05
Water Heater - Desuperheater 0% 10% 5 0.0 $/sqft 23.9 9.08 0.00
Water Heater - Solar System 0% 25% 20 0.1 $/sqft 89.5 >10 0.00
Water Heater - Install Timer 11% 50% 15 0.3 S/sqft 10.1 2.71 0.02
Water Heater - Pipe Insulation 11% 50% 12 3,001.4| $/bldg 35,750.0 0.66 0.05
Water Heater - Tank Blanket/Insulation 40% 50% 10 0.0 S/sqft 6.0 8.71 0.00
Water Heater - Pre-Rinse Spray Valve 29% 90% 5 100.0 S/sqft 14,822.0 6.43 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 16.5 0.17 0.03
Interior Lighting - Daylighting Controls 0% 50% 8 0.1 S/sqft 3.2 1.04 0.03
Interior Lighting - LED Exit Lighting 50% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 0% 56% 0.1 S/sqft 11 0.55 0.05
Interior Lighting - Task Lighting 4% 75% 0.2 S/sqft 11 0.08 0.12
Interior Lighting - Timeclocks and Timers 4% 56% 0.2 S/sqft 0.5 0.10 0.12
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 S/sqft 1.0 0.07 0.14
Interior Fluorescent - Delamp and Install Reflectors 7% 38% 11 0.5 $/sqft 0.9 0.10 0.11
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 $/sqft 0.3 0.04 0.14
Exterior Lighting - Daylighting Controls 19% 38% 0.0 S/sqft 0.8 1.00 0.02
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.9 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 0% 12 250.0 S/sqft 8,953.8 1.46 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 3.58 0.01
Refrigerator - Decommissioning 50% 25% 0.1 S/sqft 5.9 1.33 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 2.4 0.91 0.05
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 2.9 0.64 0.03
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft 5.8 0.00 0.15
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 1.46 0.04
Refrigerator - Floating Head Pressure 18% 38% 16 0.4 $/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 $/sqft 4,809.3 0.18 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 $/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Levelized Cost

Energy Savings

Base Life time BC Ratio
Measure i Applicability Incremental Cost (kBtu/ of Energy
Saturation (Years) (2013)
sq ft) ($/kBtu)
Vending Machine - Controller 2% 10% 180.0 S/sqft 18,382.6 1.38 0.01
Grocery - Display Case - LED Lighting 0% 0% 378.0 S/sqft 22,291.7 1.57 0.02
Grocery - Display Case Motion Sensors 0% 0% 2.0 S/sqft 6.8 0.09 0.11
Grocery - ECMs for Display Cases 0% 0% 15 50.0 S/sqft 4,570.0 6.84 0.01
Grocery - Open Display Case - Night Covers 0% 0% 8 0.1 S/sqft 0.9 0.50 0.04
Cooking - Exhaust Hoods with Sensor Control 1% 15% 15 1,494.0 $/bldg 51,124.9 2.78 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 5 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 7% 56% 7,190.6 $/bldg 37,713.8 0.09 0.12
Pool Pump - Timer 0% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg - 0.00 -
Non-HVAC Motors - Variable Speed Control 0% 38% 10 199.3 $/bldg 3,749.5 1.60 0.04
Energy Management System 7% 50% 15 41,951.5 $/bldg 899,536.2 1.52 0.03
Thermostat - Clock/Programmable 50% 50% 11 1,239.8 $/bldg 9,105.8 0.56 0.07
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 5.58 0.05
HVAC - Occupancy Sensors 14% 56% 8 0.1 S/sqft 1.7 0.90 0.06
Commissioning - HVAC 0% 0% 25 0.4 S/sqft 7.7 2.70 0.03
Commissioning - Lighting 0% 0% 5 0.0 S/sqft 4.9 1.82 0.01
Retrocommissioning - HVAC 5% 24% 25 0.8 $/sqft 7.7 1.35 0.05
Retrocommissioning - Lighting 11% 16% 5 0.1 $/sqft 4.9 0.91 0.01
Advanced New Construction Designs 0% 0% 25 2.0 $/sqft 20.4 4.03 0.05
Custom Measures 10% 45% 15 1.5 S/sqft 11.4 2.09 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 3.5 >10 0.00
Electronics - Smart Power Strip 7% 56% 0.0 S/sqft 0.0 3.63 0.01
Electronics - Monitor Power Management 10% 95% 0.0 S/sqft 0.4 >10 0.00
Insulation - Foundation 7% 13% 20 1.4 S/sqft 2.6 0.53 0.08
Water Heating - Booster Water Heater 11% 50% 20 0.0 S/sqft 6.2 >10 0.00
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.1 S/sqft 24.3 >10 0.00
Boiler 02 Trim Controls 0% 49% 15 0.0 S/sqft 1.1 0.79 0.01
Boiler Parallel Positioning Control 0% 49% 15 0.2 S/sqft 1.1 0.05 0.07
Boiler blowdown heat exchanger (steam) 0% 49% 20 0.7 $/sqft 3.1 0.06 0.07
Repair malfunctioning steam traps 39% 90% 6 77.0 $/sqft 13,880.0 0.47 0.01
Insulate steam lines/condensate tank 11% 50% 12 1,302.0 $/bldg 11 0.00 0.13
Destratification Fans (HVLS) 0% 0% 12 0.2 S/sqft 5.8 0.15 0.03
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e e Energy Savings . Levelized Cost
Base L Life time BC Ratio
Measure Saturation Applicability (Years) Incremental Cost (kBtu/ (2013) of Energy
sq ft) ($/kBtu)
Exhaust Hood Makeup Air 1% 15% 10 0.1 S/sqft 6.5 0.26 0.02
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-48 Energy Efficiency Non-Equipment Data-Natural Gas Restaurant, Existing Vintage
—— . . Levelized Cost
Measure Satz?::ion Applicability L;:/Z:z)e Incremental Cost Energy S:;nfr:)gs (et B((; gf;;o of Energy
($/kBtu)

Insulation - Ceiling 7% 13% 20 56,202.0 $/bldg 209,122.3 0.71 0.07
Insulation - Ducting 11% 50% 20 0.8 S/sqft 0.8 0.20 0.09
Insulation - Radiant Barrier 4% 13% 20 14,360.4 [  S/bldg 92,766.4 1.18 0.06
Insulation - Wall Cavity 7% 13% 20 35,615.6 $/bldg 217,391.3 0.82 0.06
HVAC - Duct Repair and Sealing 5% 25% 18 56.0 $/bldg 105,158.2 >10 0.00
Doors - High Efficiency 0% 0% 10 0.2 S/sqft 3.5 1.82 0.03
Windows - High Efficiency 54% 75% 20 2,181.0 $/bldg 97,788.4 7.59 0.02
Roof - High Reflectivity 36% 95% 15 2,204.0|  $/bldg 183,780.8 >10 0.01
Air-Cooled Chiller - Condenser Air Temperature Reset 0% 0% 10 814.4 $/sqft 723,510.2 >10 0.00
Air-Cooled Chiller - Economizer 0% 49% 10 813.6 S/sqft 1,826,138.1 >10 0.00
Air-Cooled Chiller - VSD on fans 0% 0% 15 2,114.1|  $/bldg 433.1 1.63 0.11
Air-Cooled Chiller - Chilled Water Reset 0% 75% 10 814.4 S/sqft 836,586.8 >10 0.00
Air-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 125,726.8 0.44 0.08
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 S/sqft 44,150.2 3.75 0.02
Air-Cooled Chiller - Maintenance 64% 90% 18 12,397.5|  $/bldg 551,969.2 8.82 0.02
Water-Cooled Chiller - Condenser Water Temperature Reset 0% 0% 4 0.0 S/sqft 10.2 >10 0.00
Water-Cooled Chiller - Economizer 0% 49% 10 5,493.8 S/sqft 1,826,138.1 >10 0.00
Water-Cooled Chiller - VSD on Fans 0% 0% 15 12| $/bldg 30.7 3.97 0.03
Water-Cooled Chiller - Chilled Water Reset 0% 75% 10 814.4 S/sqft 723,510.2 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 125,726.8 0.44 0.08
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 $/sqft 44,150.2 3.75 0.02
Water-Cooled Chiller - Maintenance 64% 90% 18 12,397.5 $/bldg 551,969.2 8.82 0.02
RTU - Evaporative Precooler 0% 13% 20 3.0 $/sqft 2.5 0.10 0.09
RTU - Maintenance 64% 90% 18 12,397.5 $/bldg 551,969.2 8.82 0.02
Gas Boiler - High Efficiency Hot Water Circulation 0% 34% 10 0.4 S/sqft 2.3 0.27 0.09
Gas Boiler - Hot Water Reset 0% 0% 3 992.7 S/sqft 1,440,300.0 >10 0.00
Gas Boiler - Maintenance 39% 90% 3 2,039.9| $/bldg 346,700.0 2.18 0.01
Gas Furnace - Maintenance 39% 90% 3 2,057.0| $/bldg 27,100.0 0.18 0.07
Space Heating - Heat Recovery Ventilator 45% 49% 15 0.0 S/sqft 7.2 >10 0.00
Heat Pump - Maintenance 4% 95% 18 3,921.2 $/bldg 562,750.4 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 6.4 5.19 0.02
Ventilation - Variable Speed Control 0% 81% 15 0.0 S/sqft 3.6 >10 0.00
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Measure Sat?x?::ion Applicability L;ere:z)e Incremental Cost Energy S:;nfr:)gs KB B((;(I;;:)o of Energy
($/kBtu)
Ventilation - CO2 Controlled 1% 15% 15 0.2 S/sqft 7.1 2.47 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 0.0 S/sqft 10.7 5.41 0.00
Water Heater - Faucet Aerators 29% 20% 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 0% 0% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 6.0 0.80 0.05
Water Heater - Desuperheater 0% 10% 5 0.0 $/sqft 23.9 >10 0.00
Water Heater - Solar System 0% 25% 20 0.1 $/sqft 89.5 >10 0.00
Water Heater - Install Timer 11% 50% 15 0.3 S/sqft 10.1 3.84 0.02
Water Heater - Pipe Insulation 11% 50% 12 3,001.4 $/bldg 35,750.0 0.88 0.05
Water Heater - Tank Blanket/Insulation 40% 50% 10 0.0 S/sqft 6.0 >10 0.00
Water Heater - Pre-Rinse Spray Valve 29% 90% 5 100.0 S/sqft 14,822.0 7.54 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 16.5 1.83 0.03
Interior Lighting - Daylighting Controls 0% 50% 8 0.1 S/sqft 3.2 1.40 0.03
Interior Lighting - LED Exit Lighting 50% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 0% 56% 0.1 S/sqft 1.1 0.73 0.05
Interior Lighting - Task Lighting 4% 75% 0.2 S/sqft 11 0.11 0.12
Interior Lighting - Timeclocks and Timers 4% 56% 0.2 S/sqft 0.5 0.13 0.12
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 S/sqft 1.0 0.09 0.14
Interior Fluorescent - Delamp and Install Reflectors 7% 38% 11 0.5 $/sqft 0.9 0.14 0.11
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 $/sqft 0.3 0.05 0.14
Exterior Lighting - Daylighting Controls 19% 38% 0.0 S/sqft 0.8 1.27 0.02
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.9 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 0% 12 250.0 S/sqft 8,953.8 1.98 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 4.45 0.01
Refrigerator - Decommissioning 50% 25% 0.1 S/sqft 5.9 1.75 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 2.4 1.26 0.05
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 2.9 0.95 0.03
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft 5.8 0.00 0.15
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 2.03 0.04
Refrigerator - Floating Head Pressure 18% 38% 16 0.4 $/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 $/sqft 4,809.3 0.31 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 $/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
EnerNOC Utility Solutions Consulting C-135



Appendix D - Volume 6
Commercial Energy Efficiency Equipment and Measure Data

Levelized Cost

Measure Sat?x?::ion Applicability L;ere:z)e Incremental Cost Energy S:;nfr:)gs KB B((;(I;;:)o of Energy
($/kBtu)
Vending Machine - Controller 2% 10% 5 180.0 S/sqft 18,382.6 1.86 0.01
Grocery - Display Case - LED Lighting 0% 0% 8 378.0 S/sqft 22,291.7 1.92 0.02
Grocery - Display Case Motion Sensors 0% 0% 8 2.0 S/sqft 6.8 0.11 0.11
Grocery - ECMs for Display Cases 0% 0% 15 50.0 S/sqft 4,570.0 8.65 0.01
Grocery - Open Display Case - Night Covers 0% 0% 8 0.1 S/sqft 0.9 0.60 0.04
Cooking - Exhaust Hoods with Sensor Control 1% 15% 15 1,494.0 $/bldg 51,124.9 3.58 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 5 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 7% 56% 5 7,190.6 $/bldg 37,713.8 0.10 0.12
Pool Pump - Timer 0% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg - 0.00 -
Non-HVAC Motors - Variable Speed Control 0% 38% 10 199.3 $/bldg 3,749.5 1.60 0.04
Energy Management System 7% 50% 15 41,951.5 $/bldg 899,536.2 1.90 0.03
Thermostat - Clock/Programmable 50% 50% 11 1,239.8 $/bldg 9,105.8 0.68 0.07
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 7.06 0.05
HVAC - Occupancy Sensors 14% 56% 8 0.1 S/sqft 1.7 1.07 0.06
Commissioning - HVAC 0% 0% 25 0.4 S/sqft 7.7 3.45 0.03
Commissioning - Lighting 0% 0% 5 0.0 S/sqft 4.9 2.36 0.01
Retrocommissioning - HVAC 5% 24% 25 0.8 $/sqft 7.7 1.73 0.05
Retrocommissioning - Lighting 11% 16% 5 0.1 $/sqft 4.9 1.18 0.01
Advanced New Construction Designs 0% 0% 25 2.0 $/sqft 20.4 5.18 0.05
Custom Measures 10% 45% 15 1.5 S/sqft 114 2.16 0.06
Refrigerator - eCube 5% 75% 12 0.0 $/sqft 3.5 >10 0.00
Electronics - Smart Power Strip 7% 56% 7 0.0 S/sqft 0.0 4.01 0.01
Electronics - Monitor Power Management 10% 95% 5 0.0 S/sqft 0.4 >10 0.00
Insulation - Foundation 7% 13% 20 1.4 S/sqft 2.6 0.67 0.08
Water Heating - Booster Water Heater 11% 50% 20 0.0 S/sqft 6.2 >10 0.00
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.1 S/sqft 24.3 >10 0.00
Boiler 02 Trim Controls 0% 49% 15 0.0 S/sqft 1.1 8.19 0.01
Boiler Parallel Positioning Control 0% 49% 15 0.2 S/sqft 1.1 0.56 0.07
Boiler blowdown heat exchanger (steam) 0% 49% 20 0.7 $/sqft 3.1 0.59 0.07
Repair malfunctioning steam traps 39% 90% 6 77.0 $/sqft 13,880.0 5.08 0.01
Insulate steam lines/condensate tank 11% 50% 12 1,302.0 $/bldg 11 0.00 0.13
Destratification Fans (HVLS) 0% 0% 12 0.2 S/sqft 5.8 1.60 0.03

C-136 WWW.enernoc.com



Appendix D - Volume 6
Commercial Energy Efficiency Equipment and Measure Data

Levelized Cost

Measure Base' Applicability Leline Incremental Cost Energy Savings (kBtu/ BC Ratio of Energy
Saturation (Years) sq ft) (2013)
($/kBtu)
Exhaust Hood Makeup Air 1% 15% 10 0.1 S/sqft 6.5 2.81 0.02
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-49 Energy Efficiency Non-Equipment Data-Electric Restaurant, New Vintage

Measure Sati?::ion Applicability L:;Z:i::)e Incremental Cost E“er(ngBf:}”"gs B((;g:;i)o Le‘:fahEz::r;:: ¥
sq ft) ($/kBtu)
Insulation - Ceiling 7% 13% 20 56,202.0 $/bldg 251,560.1 0.61 0.07
Insulation - Ducting 0% 50% 20 0.8 S/sqft 0.6 0.12 0.09
Insulation - Radiant Barrier 4% 13% 20 14,360.4 |  S/bldg 92,849.9 0.84 0.06
Insulation - Wall Cavity 7% 13% 20 35,615.6 $/bldg 131,989.3 0.37 0.07
HVAC - Duct Repair and Sealing 25% 25% 18 56.0 $/bldg 46,691.7 >10 0.00
Doors - High Efficiency 100% 100% 10 0.2 S/sqft 2.9 1.39 0.04
Windows - High Efficiency 0% 75% 20 2,181.0| $/bldg 118,047.2 6.45 0.02
Roof - High Reflectivity 50% 95% 15 2,204.0 $/bldg 73,416.6 5.78 0.02
Air-Cooled Chiller - Condenser Air Temperature Reset 0% 0% 10 814.4 $/sqft 311,775.5 >10 0.00
Air-Cooled Chiller - Economizer 37% 49% 10 813.6 S/sqft 1,025,553.0 >10 0.00
Air-Cooled Chiller - VSD on fans 0% 0% 15 2,114.1| $/bldg 1,287.8 1.49 0.11
Air-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 367,516.0 >10 0.00
Air-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 134,798.4 0.44 0.07
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 S/sqft 18,188.9 1.94 0.05
Air-Cooled Chiller - Maintenance 100% 100% 18 12,397.5| $/bldg 372,336.8 6.39 0.03
Water-Cooled Chiller - Condenser Water Temperature Reset 0% 0% 4 0.0 S/sqft 6.3 >10 0.00
Water-Cooled Chiller - Economizer 37% 49% 10 5,493.8 S/sqft 1,025,553.0 8.02 0.01
Water-Cooled Chiller - VSD on Fans 0% 0% 15 1.2| $/bldg 25.5 331 0.03
Water-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 311,775.5 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 134,798.4 0.43 0.07
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 $/sqft 18,188.9 1.93 0.05
Water-Cooled Chiller - Maintenance 100% 100% 18 12,397.5 $/bldg 372,336.8 6.36 0.03
RTU - Evaporative Precooler 0% 13% 20 3.0 $/sqft 14 0.06 0.09
RTU - Maintenance 100% 100% 18 12,397.5 $/bldg 372,336.8 6.36 0.03
Gas Boiler - High Efficiency Hot Water Circulation 5% 34% 10 0.4 S/sqft 1.4 0.02 0.10
Gas Boiler - Hot Water Reset 0% 0% 3 992.7 S/sqft 978,400.0 1.11 0.00
Gas Boiler - Maintenance 0% 90% 3 2,039.9| $/bldg 228,900.0 0.13 0.01
Gas Furnace - Maintenance 0% 90% 3 2,057.0| $/bldg 47,400.0 0.03 0.04
Space Heating - Heat Recovery Ventilator 45% 49% 15 0.0 S/sqft 5.8 >10 0.00
Heat Pump - Maintenance 0% 95% 18 3,921.2 $/bldg 388,656.6 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 7.7 6.11 0.02
Ventilation - Variable Speed Control 0% 81% 15 0.0 S/sqft 4.4 >10 0.00
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Energy Savings

Levelized Cost

Measure Base. Applicability S Incremental Cost Unit (kBtu/ BC Ratio of Energy
Saturation (Years) sq ft) (2013) ($/KBtu)
Ventilation - CO2 Controlled 12% 15% 15 0.2 S/sqft 7.1 2.41 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 0.0 S/sqft 10.3 3.24 0.00
Water Heater - Faucet Aerators 29% 20% 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 0% 0% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 5.7 0.55 0.05
Water Heater - Desuperheater 0% 10% 5 0.0 $/sqft 22.8 8.87 0.00
Water Heater - Solar System 0% 25% 20 0.1 $/sqft 85.5 >10 0.00
Water Heater - Install Timer 50% 50% 15 0.3 S/sqft 9.7 2.66 0.02
Water Heater - Pipe Insulation 50% 50% 12 3,001.4| $/bldg 32,559.2 0.59 0.05
Water Heater - Tank Blanket/Insulation 40% 50% 10 0.0 S/sqft 5.7 8.52 0.00
Water Heater - Pre-Rinse Spray Valve 29% 90% 5 100.0 S/sqft 14,822.0 6.55 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 10.3 0.11 0.05
Interior Lighting - Daylighting Controls 75% 75% 8 0.1 S/sqft 33 1.35 0.03
Interior Lighting - LED Exit Lighting 86% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 56% 56% 0.1 S/sqft 11 0.71 0.05
Interior Lighting - Task Lighting 0% 75% 0.2 S/sqft 11 0.10 0.12
Interior Lighting - Timeclocks and Timers 56% 56% 0.2 S/sqft 0.5 0.12 0.12
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 S/sqft 1.0 0.09 0.14
Interior Fluorescent - Delamp and Install Reflectors 0% 38% 11 0.5 $/sqft 0.9 0.13 0.11
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 $/sqft 0.3 0.05 0.14
Exterior Lighting - Daylighting Controls 19% 38% 0.0 S/sqft 0.8 1.27 0.02
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.9 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 0% 12 250.0 S/sqft 8,953.8 191 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 4.39 0.01
Refrigerator - Decommissioning 50% 25% 0.1 S/sqft 5.9 1.69 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 1.1 0.53 0.07
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 2.9 0.93 0.03
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft 5.8 0.00 0.15
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 1.95 0.04
Refrigerator - Floating Head Pressure 18% 38% 16 0.4 $/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 $/sqft 4,809.3 0.30 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 $/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Levelized Cost

Energy Savings

Measure Sati?:teion Applicability L;ere:rr:)e Incremental Cost Unit (kBtu/ B((;S:;I)o of Energy
sq ft) ($/kBtu)
Vending Machine - Controller 2% 10% 180.0 S/sqft 18,382.6 1.49 0.01
Grocery - Display Case - LED Lighting 0% 0% 378.0 S/sqft 22,291.7 1.89 0.02
Grocery - Display Case Motion Sensors 0% 0% 2.0 S/sqft 6.8 0.11 0.11
Grocery - ECMs for Display Cases 0% 0% 15 50.0 S/sqft 4,570.0 8.50 0.01
Grocery - Open Display Case - Night Covers 0% 0% 8 0.1 S/sqft 0.9 0.59 0.04
Cooking - Exhaust Hoods with Sensor Control 1% 15% 15 1,494.0 $/bldg 51,124.9 3.49 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 7% 56% 7,190.6 $/bldg 37,713.8 0.09 0.12
Pool Pump - Timer 34% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg - 0.00 -
Non-HVAC Motors - Variable Speed Control 0% 38% 10 199.3 $/bldg 3,749.5 1.59 0.04
Energy Management System 0% 50% 15 41,951.5 $/bldg 531,443.5 0.99 0.05
Thermostat - Clock/Programmable 50% 50% 11 1,239.8 $/bldg 31,614.0 2.36 0.03
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 7.03 0.05
HVAC - Occupancy Sensors 56% 56% 8 0.1 S/sqft 1.2 0.74 0.07
Commissioning - HVAC 40% 75% 25 0.4 S/sqft 5.3 2.38 0.04
Commissioning - Lighting 30% 75% 5 0.0 S/sqft 4.9 2.30 0.01
Retrocommissioning - HVAC 0% 0% 25 0.8 $/sqft 5.3 1.19 0.05
Retrocommissioning - Lighting 0% 0% 5 0.1 $/sqft 4.9 1.15 0.01
Advanced New Construction Designs 5% 75% 25 2.0 $/sqft 14.1 3.57 0.05
Custom Measures 10% 45% 15 1.5 S/sqft 11.4 2.32 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 3.4 >10 0.00
Electronics - Smart Power Strip 7% 56% 0.0 S/sqft 0.0 3.81 0.01
Electronics - Monitor Power Management 10% 95% 0.0 S/sqft 0.4 >10 0.00
Insulation - Foundation 7% 13% 20 0.3 S/sqft 1.8 1.97 0.06
Water Heating - Booster Water Heater 50% 50% 20 0.0 S/sqft 6.0 >10 0.00
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.1 S/sqft 24.3 >10 0.00
Boiler 02 Trim Controls 37% 49% 15 0.0 S/sqft 0.7 0.49 0.02
Boiler Parallel Positioning Control 37% 49% 15 0.2 S/sqft 0.7 0.03 0.08
Boiler blowdown heat exchanger (steam) 37% 49% 20 0.7 $/sqft 1.9 0.04 0.08
Repair malfunctioning steam traps 0% 90% 6 77.0 $/sqft 13,880.0 0.47 0.01
Insulate steam lines/condensate tank 50% 50% 12 1,302.0 $/bldg 0.7 0.00 0.13
Destratification Fans (HVLS) 0% 0% 12 0.2 S/sqft 4.2 0.11 0.04
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Measure

Base
Saturation

Applicability

Life time

(Years)

Incremental Cost

Unit

Energy Savings

(kBtu/
sq ft)

BC Ratio
(2013)

Levelized Cost
of Energy
($/kBtu)

Exhaust Hood Makeup Air 1% 15% 10 0.1 S/sqft 4.7 0.19 0.02
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-50 Energy Efficiency Non-Equipment Data-Natural Gas Restaurant, New Vintage

Energy Savings

. L Life time BC Ratio Levelized Cost of
Measure Base Saturation | Applicability (Years) Incremental Cost (::;:)/ (2013) Energy (/kBtu)
Insulation - Ceiling 7% 13% 20 56,202.0 $/bldg 251,560.1 0.71 0.07
Insulation - Ducting 0% 50% 20 0.8 S/sqft 0.6 0.12 0.09
Insulation - Radiant Barrier 4% 13% 20 14,360.4 $/bldg 92,849.9 0.99 0.06
Insulation - Wall Cavity 7% 13% 20 35,615.6 $/bldg 131,989.3 0.49 0.07
HVAC - Duct Repair and Sealing 25% 25% 18 56.0 $/bldg 46,691.7 >10 0.00
Doors - High Efficiency 100% 100% 10 0.2 S/sqft 2.9 1.40 0.04
Windows - High Efficiency 0% 75% 20 2,181.0 $/bldg 118,047.2 8.36 0.02
Roof - High Reflectivity 50% 95% 15 2,204.0 $/bldg 73,416.6 5.82 0.02
Air-Cooled Chiller - Condenser Air Temperature Reset 0% 0% 10 814.4 $/sqft 311,775.5 >10 0.00
Air-Cooled Chiller - Economizer 37% 49% 10 813.6 S/sqft 1,025,553.0 >10 0.00
Air-Cooled Chiller - VSD on fans 0% 0% 15 2,114.1 $/bldg 1,287.8 1.49 0.11
Air-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 367,516.0 >10 0.00
Air-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 134,798.4 0.43 0.07
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 S/sqft 18,188.9 1.93 0.05
Air-Cooled Chiller - Maintenance 100% 100% 18 12,397.5 $/bldg 372,336.8 6.36 0.03
Water-Cooled Chiller - Condenser Water Temperature Reset 0% 0% 4 0.0 S/sqft 6.3 >10 0.00
Water-Cooled Chiller - Economizer 37% 49% 10 5,493.8 S/sqft 1,025,553.0 8.02 0.01
Water-Cooled Chiller - VSD on Fans 0% 0% 15 1.2 $/bldg 25.5 3.31 0.03
Water-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 311,775.5 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 134,798.4 0.43 0.07
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 $/sqft 18,188.9 1.93 0.05
Water-Cooled Chiller - Maintenance 100% 100% 18 12,397.5 $/bldg 372,336.8 6.36 0.03
RTU - Evaporative Precooler 0% 13% 20 3.0 $/sqft 1.4 0.06 0.09
RTU - Maintenance 100% 100% 18 12,397.5 $/bldg 372,336.8 6.36 0.03
Gas Boiler - High Efficiency Hot Water Circulation 5% 34% 10 0.4 S/sqft 1.4 0.19 0.10
Gas Boiler - Hot Water Reset 0% 0% 3 992.7 S/sqft 978,400.0 >10 0.00
Gas Boiler - Maintenance 0% 90% 3 2,039.9 $/bldg 228,900.0 1.57 0.01
Gas Furnace - Maintenance 0% 90% 3 2,057.0 $/bldg 47,400.0 0.32 0.04
Space Heating - Heat Recovery Ventilator 45% 49% 15 0.0 S/sqft 5.8 >10 0.00
Heat Pump - Maintenance 0% 95% 18 3,921.2 $/bldg 388,656.6 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 7.7 6.28 0.02
Ventilation - Variable Speed Control 0% 81% 15 0.0 S/sqft 4.4 >10 0.00
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. . Life time BC Ratio Levelized Cost of
Measure Base Saturation | Applicability (Years) Incremental Cost (::::)/ (2013) Energy ($/kBtu)
Ventilation - CO2 Controlled 12% 15% 15 0.2 S/sqft 7.1 2.47 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 5 0.0 S/sqft 10.3 5.24 0.00
Water Heater - Faucet Aerators 29% 20% 9 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 0% 0% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 5.7 0.78 0.05
Water Heater - Desuperheater 0% 10% 5 0.0 $/sqft 22.8 >10 0.00
Water Heater - Solar System 0% 25% 20 0.1 $/sqft 85.5 >10 0.00
Water Heater - Install Timer 50% 50% 15 0.3 S/sqft 9.7 3.72 0.02
Water Heater - Pipe Insulation 50% 50% 12 3,001.4 $/bldg 32,559.2 0.78 0.05
Water Heater - Tank Blanket/Insulation 40% 50% 10 0.0 S/sqft 5.7 >10 0.00
Water Heater - Pre-Rinse Spray Valve 29% 90% 5 100.0 S/sqft 14,822.0 7.58 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 10.3 1.23 0.05
Interior Lighting - Daylighting Controls 75% 75% 8 0.1 S/sqft 33 1.40 0.03
Interior Lighting - LED Exit Lighting 86% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 56% 56% 8 0.1 S/sqft 1.1 0.74 0.05
Interior Lighting - Task Lighting 0% 75% 5 0.2 S/sqft 1.1 0.11 0.12
Interior Lighting - Timeclocks and Timers 56% 56% 0.2 S/sqft 0.5 0.13 0.12
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 S/sqft 1.0 0.09 0.14
Interior Fluorescent - Delamp and Install Reflectors 0% 38% 11 0.5 $/sqft 0.9 0.14 0.11
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 $/sqft 0.3 0.05 0.14
Exterior Lighting - Daylighting Controls 19% 38% 0.0 S/sqft 0.8 1.27 0.02
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.9 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 0% 12 250.0 S/sqft 8,953.8 1.98 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 4.45 0.01
Refrigerator - Decommissioning 50% 25% 0.1 S/sqft 5.9 1.75 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 1.1 0.55 0.07
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 2.9 0.95 0.03
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft 5.8 0.00 0.15
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 2.03 0.04
Refrigerator - Floating Head Pressure 18% 38% 16 0.4 S/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 $/sqft 4,809.3 0.31 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 $/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Energy Savings

. . Life time BC Ratio Levelized Cost of
Measure Base Saturation | Applicability (Years) Incremental Cost (::::)/ (2013) Energy ($/kBtu)
Vending Machine - Controller 2% 10% 5 180.0 S/sqft 18,382.6 1.86 0.01
Grocery - Display Case - LED Lighting 0% 0% 378.0 S/sqft 22,291.7 1.92 0.02
Grocery - Display Case Motion Sensors 0% 0% 2.0 S/sqft 6.8 0.11 0.11
Grocery - ECMs for Display Cases 0% 0% 15 50.0 S/sqft 4,570.0 8.65 0.01
Grocery - Open Display Case - Night Covers 0% 0% 8 0.1 S/sqft 0.9 0.60 0.04
Cooking - Exhaust Hoods with Sensor Control 1% 15% 15 1,494.0 $/bldg 51,1249 3.58 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 5 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 7% 56% 5 7,190.6 $/bldg 37,713.8 0.10 0.12
Pool Pump - Timer 34% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg - 0.00 -
Non-HVAC Motors - Variable Speed Control 0% 38% 10 199.3 $/bldg 3,749.5 1.60 0.04
Energy Management System 0% 50% 15 41,951.5 $/bldg 531,443.5 1.02 0.05
Thermostat - Clock/Programmable 50% 50% 11 1,239.8 $/bldg 31,614.0 2.37 0.03
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 7.06 0.05
HVAC - Occupancy Sensors 56% 56% 8 0.1 S/sqft 1.2 0.74 0.07
Commissioning - HVAC 40% 75% 25 0.4 S/sqft 5.3 2.39 0.04
Commissioning - Lighting 30% 75% 5 0.0 S/sqft 4.9 2.37 0.01
Retrocommissioning - HVAC 0% 0% 25 0.8 $/sqft 53 1.19 0.05
Retrocommissioning - Lighting 0% 0% 5 0.1 $/sqft 4.9 1.19 0.01
Advanced New Construction Designs 5% 75% 25 2.0 $/sqft 14.1 3.59 0.05
Custom Measures 10% 45% 15 1.5 S/sqft 114 2.00 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 3.4 >10 0.00
Electronics - Smart Power Strip 7% 56% 7 0.0 S/sqft 0.0 4.01 0.01
Electronics - Monitor Power Management 10% 95% 5 0.0 S/sqft 0.4 >10 0.00
Insulation - Foundation 7% 13% 20 0.3 S/sqft 1.8 1.98 0.06
Water Heating - Booster Water Heater 50% 50% 20 0.0 S/sqft 6.0 >10 0.00
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.1 S/sqft 24.3 >10 0.00
Boiler 02 Trim Controls 37% 49% 15 0.0 S/sqft 0.7 5.68 0.02
Boiler Parallel Positioning Control 37% 49% 15 0.2 S/sqft 0.7 0.39 0.08
Boiler blowdown heat exchanger (steam) 37% 49% 20 0.7 S/sqft 1.9 0.41 0.08
Repair malfunctioning steam traps 0% 90% 6 77.0 $/sqft 13,880.0 5.59 0.01
Insulate steam lines/condensate tank 50% 50% 12 1,302.0 $/bldg 0.7 0.00 0.13
Destratification Fans (HVLS) 0% 0% 12 0.2 S/sqft 4.2 1.29 0.04
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Measure

Base Saturation

Applicability

Life time

(Years)

Incremental Cost

Energy Savings

(kBtu/
sq ft)

BC Ratio
(2013)

Levelized Cost of
Energy ($/kBtu)

Exhaust Hood Makeup Air 1% 15% 10 0.1 S/sqft 4.7 2.26 0.02
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-51 Energy Efficiency Non-Equipment Data-Electric Retail, Existing Vintage

Measure Sati:::ion Applicability L:;Z:i::)e Incremental Cost Ener(gI::BfS}I e B((;g:;i)o Le‘:fahEz::r;:: ¥
sq ft) ($/kBtu)
Insulation - Ceiling 7% 13% 20 56,202.0 $/bldg 209,122.3 0.48 0.07
Insulation - Ducting 21% 50% 20 0.8 S/sqft 0.8 0.16 0.09
Insulation - Radiant Barrier 7% 13% 20 14,360.4 |  $/bldg 92,766.4 0.80 0.06
Insulation - Wall Cavity 7% 13% 20 35,615.6 $/bldg 217,391.3 0.57 0.06
HVAC - Duct Repair and Sealing 5% 25% 18 56.0 $/bldg 105,158.2 >10 0.00
Doors - High Efficiency 0% 0% 10 0.2 S/sqft 2.5 1.20 0.04
Windows - High Efficiency 45% 75% 20 2,181.0 $/bldg 97,788.4 5.77 0.02
Roof - High Reflectivity 58% 95% 15 2,204.0 $/bldg 183,780.8 8.70 0.01
Air-Cooled Chiller - Condenser Air Temperature Reset 0% 0% 10 814.4 $/sqft 723,510.2 >10 0.00
Air-Cooled Chiller - Economizer 4% 49% 10 813.6 S/sqft 1,826,138.1 >10 0.00
Air-Cooled Chiller - VSD on fans 0% 0% 15 2,114.1| $/bldg 843.3 0.93 0.11
Air-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 836,586.8 >10 0.00
Air-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 125,726.8 0.44 0.08
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 S/sqft 44,150.2 3.75 0.02
Air-Cooled Chiller - Maintenance 45% 90% 18 12,397.5| $/bldg 551,969.2 8.82 0.02
Water-Cooled Chiller - Condenser Water Temperature Reset 0% 0% 4 0.0 S/sqft 3.1 >10 0.00
Water-Cooled Chiller - Economizer 4% 49% 10 5,493.8 S/sqft 1,826,138.1 >10 0.00
Water-Cooled Chiller - VSD on Fans 0% 0% 15 1.2| $/bldg 19.5 213 0.04
Water-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 723,510.2 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 125,726.8 0.34 0.08
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 S/sqft 44,150.2 2.89 0.02
Water-Cooled Chiller - Maintenance 45% 90% 18 12,397.5 $/bldg 551,969.2 6.72 0.02
RTU - Evaporative Precooler 0% 13% 20 3.0 S$/sqft 1.6 0.05 0.09
RTU - Maintenance 45% 90% 18 12,397.5 $/bldg 551,969.2 6.93 0.02
Gas Boiler - High Efficiency Hot Water Circulation 0% 34% 10 0.4 S/sqft 2.2 0.02 0.09
Gas Boiler - Hot Water Reset 0% 0% 3 992.7 S/sqft 1,440,300.0 1.63 0.00
Gas Boiler - Maintenance 38% 90% 3 2,039.9| $/bldg 346,700.0 0.19 0.01
Gas Furnace - Maintenance 38% 90% 3 2,057.0| $/bldg 27,100.0 0.01 0.07
Space Heating - Heat Recovery Ventilator 45% 49% 15 0.0 S/sqft 7.0 >10 0.00
Heat Pump - Maintenance 4% 95% 18 3,921.2 $/bldg 562,750.4 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 3.7 2.99 0.03
Ventilation - Variable Speed Control 0% 81% 15 0.0 S/sqft 2.1 >10 0.01
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Levelized Cost

Measure Sati?::ion Applicability L;ere:rr:)e Incremental Cost Unit (kBtu/ B((;S:;I)o of Energy
sq ft) ($/kBtu)
Ventilation - CO2 Controlled 1% 15% 15 0.2 S/sqft 7.1 2.43 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 0.0 S/sqft 2.1 0.41 0.02
Water Heater - Faucet Aerators 23% 20% 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 0% 0% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 1.2 0.06 0.11
Water Heater - Desuperheater 0% 10% 5 0.0 $/sqft 4.7 1.08 0.01
Water Heater - Solar System 0% 25% 20 0.1 $/sqft 17.6 >10 0.00
Water Heater - Install Timer 10% 50% 15 0.3 S/sqft 2.0 0.31 0.06
Water Heater - Pipe Insulation 10% 50% 12 3,001.4 | $/bldg 35,750.0 0.66 0.05
Water Heater - Tank Blanket/Insulation 40% 50% 10 0.0 S/sqft 1.2 1.07 0.02
Water Heater - Pre-Rinse Spray Valve 23% 5% 5 100.0 S/sqft 14,822.0 6.43 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 15.9 0.17 0.04
Interior Lighting - Daylighting Controls 14% 50% 8 0.1 S/sqft 3.7 1.22 0.03
Interior Lighting - LED Exit Lighting 50% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 4% 56% 0.1 S/sqft 1.2 0.64 0.04
Interior Lighting - Task Lighting 12% 75% 0.2 S/sqft 13 0.08 0.12
Interior Lighting - Timeclocks and Timers 4% 56% 0.2 S/sqft 0.6 0.11 0.12
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 S/sqft 2.0 0.15 0.11
Interior Fluorescent - Delamp and Install Reflectors 10% 30% 11 0.5 $/sqft 1.0 0.12 0.11
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 $/sqft 0.3 0.03 0.14
Exterior Lighting - Daylighting Controls 17% 38% 0.0 S/sqft 0.8 0.69 0.02
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.9 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 0% 12 250.0 S/sqft 8,953.8 1.52 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 3.58 0.01
Refrigerator - Decommissioning 50% 0% 0.1 S/sqft 5.9 1.38 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 0.4 0.17 0.09
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 0.4 0.11 0.11
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft 0.8 0.00 0.15
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 1.52 0.04
Refrigerator - Floating Head Pressure 18% 38% 16 0.4 $/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 $/sqft 4,809.3 0.31 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 S$/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Base L Life time . Energy Savings BC Ratio GG
Measure . Applicability Incremental Cost Unit (kBtu/ of Energy
Saturation (Years) sq ft) (2013) ($/KBtu)
Vending Machine - Controller 2% 10% 180.0 S/sqft 18,382.6 1.38 0.01
Grocery - Display Case - LED Lighting 0% 0% 378.0 S/sqft 22,291.7 1.57 0.02
Grocery - Display Case Motion Sensors 0% 0% 2.0 S/sqft 0.9 0.01 0.17
Grocery - ECMs for Display Cases 0% 0% 15 50.0 S/sqft 4,570.0 6.84 0.01
Grocery - Open Display Case - Night Covers 0% 0% 8 0.1 S/sqft 0.1 0.07 0.13
Cooking - Exhaust Hoods with Sensor Control 1% 15% 15 1,494.0 $/bldg 51,124.9 3.51 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 7% 56% 7,190.6 $/bldg 37,713.8 0.09 0.12
Pool Pump - Timer 0% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg - 0.00 -
Non-HVAC Motors - Variable Speed Control 0% 38% 10 199.3 $/bldg 3,749.5 1.60 0.04
Energy Management System 8% 75% 15 41,951.5 $/bldg 899,536.2 1.52 0.03
Thermostat - Clock/Programmable 44% 50% 11 1,239.8 $/bldg 9,105.8 0.65 0.07
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 5.57 0.05
HVAC - Occupancy Sensors 14% 56% 8 0.1 S/sqft 1.0 0.64 0.08
Commissioning - HVAC 0% 0% 25 0.4 S/sqft 4.4 1.56 0.04
Commissioning - Lighting 0% 0% 5 0.0 S/sqft 5.5 2.15 0.01
Retrocommissioning - HVAC 5% 36% 25 0.8 $/sqft 4.4 0.78 0.06
Retrocommissioning - Lighting 32% 37% 5 0.1 S$/sqft 5.5 1.07 0.01
Advanced New Construction Designs 0% 0% 25 2.0 S$/sqft 11.8 2.92 0.06
Custom Measures 10% 45% 15 1.5 S/sqft 11.4 1.94 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 0.5 3.61 0.01
Electronics - Smart Power Strip 7% 56% 0.0 S/sqft 0.0 1.98 0.01
Electronics - Monitor Power Management 10% 95% 0.0 S/sqft 0.2 >10 0.00
Insulation - Foundation 7% 13% 20 1.4 S/sqft 1.5 0.38 0.09
Water Heating - Booster Water Heater 10% 50% 20 0.0 S/sqft 0.7 9.29 0.02
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.0 S/sqft 3.2 >10 0.00
Boiler 02 Trim Controls 4% 49% 15 0.0 S/sqft 1.1 0.76 0.01
Boiler Parallel Positioning Control 4% 49% 15 0.2 S/sqft 1.1 0.05 0.07
Boiler blowdown heat exchanger (steam) 4% 49% 20 0.7 $/sqft 3.0 0.05 0.07
Repair malfunctioning steam traps 38% 90% 6 77.0 $/sqft 13,880.0 0.47 0.01
Insulate steam lines/condensate tank 10% 50% 12 1,302.0 $/bldg 11 0.00 0.13
Destratification Fans (HVLS) 0% 33% 12 0.2 S/sqft 6.2 0.16 0.03
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Measure

Base
Saturation

Applicability

Life time

(Years)

Incremental Cost

Unit

Energy Savings

(kBtu/
sq ft)

BC Ratio
(2013)

Levelized Cost
of Energy
($/kBtu)

Exhaust Hood Makeup Air 1% 15% 10 0.1 S/sqft 6.9 0.28 0.02
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-52 Energy Efficiency Non-Equipment Data-Natural Gas Retail, Existing Vintage

Measure Sat?:::ion Applicability L:;Z:i::)e Incremental Cost E“er(ngBf:}”"gs B((;g:;i)o Le‘:fahEz::r;:: ¥
sq ft) ($/kBtu)
Insulation - Ceiling 7% 13% 20 56,202.0 $/bldg 209,122.3 0.71 0.07
Insulation - Ducting 21% 50% 20 0.8 S/sqft 0.8 0.20 0.09
Insulation - Radiant Barrier 7% 13% 20 14,360.4 |  S/bldg 92,766.4 1.18 0.06
Insulation - Wall Cavity 7% 13% 20 35,615.6 $/bldg 217,391.3 0.82 0.06
HVAC - Duct Repair and Sealing 5% 25% 18 56.0 $/bldg 105,158.2 >10 0.00
Doors - High Efficiency 0% 0% 10 0.2 S/sqft 2.5 1.37 0.04
Windows - High Efficiency 45% 75% 20 2,181.0 $/bldg 97,788.4 7.59 0.02
Roof - High Reflectivity 58% 95% 15 2,204.0 $/bldg 183,780.8 >10 0.01
Air-Cooled Chiller - Condenser Air Temperature Reset 0% 0% 10 814.4 $/sqft 723,510.2 >10 0.00
Air-Cooled Chiller - Economizer 4% 49% 10 813.6 S/sqft 1,826,138.1 >10 0.00
Air-Cooled Chiller - VSD on fans 0% 0% 15 2,114.1| $/bldg 843.3 0.93 0.11
Air-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 836,586.8 >10 0.00
Air-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 125,726.8 0.44 0.08
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 S/sqft 44,150.2 3.75 0.02
Air-Cooled Chiller - Maintenance 45% 90% 18 12,397.5| $/bldg 551,969.2 8.82 0.02
Water-Cooled Chiller - Condenser Water Temperature Reset 0% 0% 4 0.0 S/sqft 3.1 >10 0.00
Water-Cooled Chiller - Economizer 4% 49% 10 5,493.8 S/sqft 1,826,138.1 >10 0.00
Water-Cooled Chiller - VSD on Fans 0% 0% 15 1.2| $/bldg 19.5 2.78 0.04
Water-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 723,510.2 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 125,726.8 0.44 0.08
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 $/sqft 44,150.2 3.75 0.02
Water-Cooled Chiller - Maintenance 45% 90% 18 12,397.5 $/bldg 551,969.2 8.82 0.02
RTU - Evaporative Precooler 0% 13% 20 3.0 $/sqft 1.6 0.06 0.09
RTU - Maintenance 45% 90% 18 12,397.5 $/bldg 551,969.2 8.82 0.02
Gas Boiler - High Efficiency Hot Water Circulation 0% 34% 10 0.4 S/sqft 2.2 0.25 0.09
Gas Boiler - Hot Water Reset 0% 0% 3 992.7 S/sqft 1,440,300.0 >10 0.00
Gas Boiler - Maintenance 38% 90% 3 2,039.9| $/bldg 346,700.0 212 0.01
Gas Furnace - Maintenance 38% 90% 3 2,057.0| $/bldg 27,100.0 0.18 0.07
Space Heating - Heat Recovery Ventilator 45% 49% 15 0.0 S/sqft 7.0 >10 0.00
Heat Pump - Maintenance 4% 95% 18 3,921.2 $/bldg 562,750.4 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 3.7 3.05 0.03
Ventilation - Variable Speed Control 0% 81% 15 0.0 S/sqft 2.1 >10 0.01

C-150 WWW.enernoc.com



Appendix D - Volume 6
Commercial Energy Efficiency Equipment and Measure Data

Energy Savings

Levelized Cost

Measure Base. Applicability S Incremental Cost Unit (kBtu/ BC Ratio of Energy
Saturation (Years) sq ft) (2013) ($/KBtu)
Ventilation - CO2 Controlled 1% 15% 15 0.2 S/sqft 7.1 2.47 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 0.0 S/sqft 2.1 1.15 0.02
Water Heater - Faucet Aerators 23% 20% 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 0% 0% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 1.2 0.15 0.11
Water Heater - Desuperheater 0% 10% 5 0.0 $/sqft 4.7 2.72 0.01
Water Heater - Solar System 0% 25% 20 0.1 $/sqft 17.6 >10 0.00
Water Heater - Install Timer 10% 50% 15 0.3 S/sqft 2.0 0.70 0.06
Water Heater - Pipe Insulation 10% 50% 12 3,001.4| $/bldg 35,750.0 0.88 0.05
Water Heater - Tank Blanket/Insulation 40% 50% 10 0.0 S/sqft 1.2 2.94 0.02
Water Heater - Pre-Rinse Spray Valve 23% 5% 5 100.0 S/sqft 14,822.0 7.53 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 15.9 1.72 0.04
Interior Lighting - Daylighting Controls 14% 50% 8 0.1 S/sqft 3.7 1.58 0.03
Interior Lighting - LED Exit Lighting 50% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 4% 56% 0.1 S/sqft 1.2 0.83 0.04
Interior Lighting - Task Lighting 12% 75% 0.2 S/sqft 13 0.12 0.12
Interior Lighting - Timeclocks and Timers 4% 56% 0.2 S/sqft 0.6 0.14 0.12
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 S/sqft 2.0 0.19 0.11
Interior Fluorescent - Delamp and Install Reflectors 10% 30% 11 0.5 $/sqft 1.0 0.15 0.11
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 $/sqft 0.3 0.05 0.14
Exterior Lighting - Daylighting Controls 17% 38% 0.0 S/sqft 0.8 1.26 0.02
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.9 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 0% 12 250.0 S/sqft 8,953.8 1.98 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 4.45 0.01
Refrigerator - Decommissioning 50% 0% 0.1 S/sqft 5.9 1.75 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 0.4 0.23 0.09
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 0.4 0.12 0.11
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft 0.8 0.00 0.15
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 2.03 0.04
Refrigerator - Floating Head Pressure 18% 38% 16 0.4 $/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 $/sqft 4,809.3 0.31 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 $/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Base . Life time . Energy Savings BC Ratio GG
Measure Saturation Applicability (Years) Incremental Cost Unit (kBtu/ (2013) of Energy
sq ft) ($/kBtu)
Vending Machine - Controller 2% 10% 180.0 S/sqft 18,382.6 1.86 0.01
Grocery - Display Case - LED Lighting 0% 0% 378.0 S/sqft 22,291.7 1.92 0.02
Grocery - Display Case Motion Sensors 0% 0% 2.0 S/sqft 0.9 0.01 0.17
Grocery - ECMs for Display Cases 0% 0% 15 50.0 S/sqft 4,570.0 8.65 0.01
Grocery - Open Display Case - Night Covers 0% 0% 8 0.1 S/sqft 0.1 0.08 0.13
Cooking - Exhaust Hoods with Sensor Control 1% 15% 15 1,494.0 $/bldg 51,124.9 3.58 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 7% 56% 7,190.6 $/bldg 37,713.8 0.10 0.12
Pool Pump - Timer 0% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg - 0.00 -
Non-HVAC Motors - Variable Speed Control 0% 38% 10 199.3 $/bldg 3,749.5 1.60 0.04
Energy Management System 8% 75% 15 41,951.5 $/bldg 899,536.2 1.90 0.03
Thermostat - Clock/Programmable 44% 50% 11 1,239.8 $/bldg 9,105.8 0.81 0.07
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 7.06 0.05
HVAC - Occupancy Sensors 14% 56% 8 0.1 S/sqft 1.0 0.77 0.08
Commissioning - HVAC 0% 0% 25 0.4 S/sqft 4.4 2.00 0.04
Commissioning - Lighting 0% 0% 5 0.0 S/sqft 5.5 2.67 0.01
Retrocommissioning - HVAC 5% 36% 25 0.8 $/sqft 4.4 1.00 0.06
Retrocommissioning - Lighting 32% 37% 5 0.1 $/sqft 5.5 1.33 0.01
Advanced New Construction Designs 0% 0% 25 2.0 $/sqft 11.8 3.76 0.06
Custom Measures 10% 45% 15 1.5 S/sqft 11.4 2.06 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 0.5 4.72 0.01
Electronics - Smart Power Strip 7% 56% 0.0 S/sqft 0.0 2.25 0.01
Electronics - Monitor Power Management 10% 95% 0.0 S/sqft 0.2 >10 0.00
Insulation - Foundation 7% 13% 20 1.4 S/sqft 1.5 0.49 0.09
Water Heating - Booster Water Heater 10% 50% 20 0.0 S/sqft 0.7 9.51 0.02
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.0 S/sqft 3.2 >10 0.00
Boiler 02 Trim Controls 4% 49% 15 0.0 S/sqft 1.1 7.62 0.01
Boiler Parallel Positioning Control 4% 49% 15 0.2 S/sqft 1.1 0.53 0.07
Boiler blowdown heat exchanger (steam) 4% 49% 20 0.7 $/sqft 3.0 0.55 0.07
Repair malfunctioning steam traps 38% 90% 6 77.0 $/sqft 13,880.0 4.93 0.01
Insulate steam lines/condensate tank 10% 50% 12 1,302.0 $/bldg 11 0.00 0.13
Destratification Fans (HVLS) 0% 33% 12 0.2 S/sqft 6.2 1.64 0.03
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Measure

Base
Saturation

Applicability

Life time

(Years)

Incremental Cost

Unit

Energy Savings

(kBtu/
sq ft)

BC Ratio
(2013)

Levelized Cost
of Energy
($/kBtu)

Exhaust Hood Makeup Air 1% 15% 10 0.1 S/sqft 6.9 2.88 0.02
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-53 Energy Efficiency Non-Equipment Data-Electric Retail, New Vintage

Measure Satz?::ion Applicability L::{ee:i:z)e Incremental Cost E“er(ngBf:}”"gs B((; gf;i)o Le\;‘:llliz::rg: "
sq ft) ($/kBtu)
Insulation - Ceiling 7% 13% 20 56,202.0 $/bldg 251,560.1 0.61 0.07
Insulation - Ducting 0% 50% 20 0.8 S/sqft 0.6 0.12 0.09
Insulation - Radiant Barrier 7% 13% 20 14,360.4 |  $/bldg 92,849.9 0.84 0.06
Insulation - Wall Cavity 7% 13% 20 35,615.6 $/bldg 131,989.3 0.37 0.07
HVAC - Duct Repair and Sealing 25% 25% 18 56.0 $/bldg 46,691.7 >10 0.00
Doors - High Efficiency 100% 100% 10 0.2 S/sqft 3.6 1.56 0.03
Windows - High Efficiency 73% 75% 20 2,181.0 $/bldg 118,047.2 6.46 0.02
Roof - High Reflectivity 64% 95% 15 2,204.0 $/bldg 73,416.6 5.77 0.02
Air-Cooled Chiller - Condenser Air Temperature Reset 0% 0% 10 814.4 $/sqft 311,775.5 >10 0.00
Air-Cooled Chiller - Economizer 37% 49% 10 813.6 S/sqft 1,025,553.0 >10 0.00
Air-Cooled Chiller - VSD on fans 0% 0% 15 2,114.1|  $/bldg 1,253.6 0.76 0.11
Air-Cooled Chiller - Chilled Water Reset 10% 75% 10 814.4 S/sqft 367,516.0 >10 0.00
Air-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 134,798.4 0.43 0.07
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 S/sqft 18,188.9 1.93 0.05
Air-Cooled Chiller - Maintenance 45% 90% 18 12,397.5| $/bldg 372,336.8 6.36 0.03
Water-Cooled Chiller - Condenser Water Temperature Reset 0% 0% 4 0.0 S/sqft 2.0 >10 0.00
Water-Cooled Chiller - Economizer 37% 49% 10 5,493.8 S/sqft 1,025,553.0 8.02 0.01
Water-Cooled Chiller - VSD on Fans 0% 0% 15 1.2| $/bldg 15.8 2.25 0.04
Water-Cooled Chiller - Chilled Water Reset 10% 75% 10 814.4 S/sqft 311,775.5 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 134,798.4 0.43 0.07
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 $/sqft 18,188.9 1.93 0.05
Water-Cooled Chiller - Maintenance 45% 90% 18 12,397.5 $/bldg 372,336.8 6.36 0.03
RTU - Evaporative Precooler 0% 13% 20 3.0 $/sqft 1.2 0.05 0.09
RTU - Maintenance 45% 90% 18 12,397.5 $/bldg 372,336.8 6.36 0.03
Gas Boiler - High Efficiency Hot Water Circulation 5% 34% 10 0.4 S/sqft 1.6 0.02 0.10
Gas Boiler - Hot Water Reset 0% 0% 3 992.7 S/sqft 978,400.0 1.11 0.00
Gas Boiler - Maintenance 36% 90% 3 2,039.9| $/bldg 228,900.0 0.13 0.01
Gas Furnace - Maintenance 36% 90% 3 2,057.0| $/bldg 47,400.0 0.03 0.04
Space Heating - Heat Recovery Ventilator 45% 49% 15 0.0 S/sqft 12.0 >10 0.00
Heat Pump - Maintenance 0% 95% 18 3,921.2 $/bldg 388,656.6 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 3.7 3.02 0.03
Ventilation - Variable Speed Control 0% 81% 15 0.0 S/sqft 2.1 >10 0.01
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Energy Savings

Levelized Cost

Measure Base' Applicability s Incremental Cost Unit (kBtu/ BC Ratio of Energy
Saturation (Years) sq ft) (2013) ($/KBtu)
Ventilation - CO2 Controlled 12% 15% 15 0.2 S/sqft 7.1 2.48 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 0.0 S/sqft 2.0 0.39 0.02
Water Heater - Faucet Aerators 36% 20% 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 0% 0% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 11 0.06 0.11
Water Heater - Desuperheater 0% 10% 5 0.0 $/sqft 4.4 1.04 0.01
Water Heater - Solar System 0% 25% 20 0.1 S$/sqft 16.6 >10 0.00
Water Heater - Install Timer 50% 50% 15 0.3 S/sqft 1.9 0.30 0.06
Water Heater - Pipe Insulation 50% 50% 12 3,001.4| $/bldg 32,559.2 0.59 0.05
Water Heater - Tank Blanket/Insulation 40% 50% 10 0.0 S/sqft 1.1 1.03 0.02
Water Heater - Pre-Rinse Spray Valve 36% 5% 5 100.0 S/sqft 14,822.0 6.58 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 12.0 0.12 0.04
Interior Lighting - Daylighting Controls 75% 75% 8 0.1 S/sqft 3.7 1.53 0.03
Interior Lighting - LED Exit Lighting 86% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 56% 56% 0.1 S/sqft 1.2 0.80 0.04
Interior Lighting - Task Lighting 18% 75% 0.2 S/sqft 13 0.12 0.12
Interior Lighting - Timeclocks and Timers 56% 56% 0.2 S/sqft 0.6 0.14 0.12
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 S/sqft 2.0 0.18 0.11
Interior Fluorescent - Delamp and Install Reflectors 9% 30% 11 0.5 $/sqft 1.0 0.15 0.11
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 $/sqft 0.3 0.05 0.14
Exterior Lighting - Daylighting Controls 17% 38% 0.0 S/sqft 0.8 1.19 0.02
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.9 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 0% 12 250.0 S/sqft 8,953.8 1.89 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 4.39 0.01
Refrigerator - Decommissioning 50% 0% 0.1 S/sqft 5.9 1.67 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 0.2 0.09 0.10
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 0.4 0.12 0.11
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft 0.8 0.00 0.15
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 1.92 0.04
Refrigerator - Floating Head Pressure 18% 38% 16 0.4 $/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 $/sqft 4,809.3 0.31 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 $/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
EnerNOC Utility Solutions Consulting C-155



Appendix D - Volume 6
Commercial Energy Efficiency Equipment and Measure Data

Base L Life time . Energy Savings BC Ratio ot
Measure Saturation Applicability (Years) Incremental Cost Unit (kBtu/ (2013) of Energy
sq ft) ($/kBtu)
Vending Machine - Controller 2% 10% 5 180.0 S/sqft 18,382.6 1.42 0.01
Grocery - Display Case - LED Lighting 0% 0% 8 378.0 S/sqft 22,291.7 1.89 0.02
Grocery - Display Case Motion Sensors 0% 0% 8 2.0 S/sqft 0.9 0.01 0.17
Grocery - ECMs for Display Cases 0% 0% 15 50.0 S/sqft 4,570.0 8.50 0.01
Grocery - Open Display Case - Night Covers 0% 0% 8 0.1 S/sqft 0.1 0.08 0.13
Cooking - Exhaust Hoods with Sensor Control 1% 15% 15 1,494.0 $/bldg 51,124.9 3.58 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 5 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 7% 56% 5 7,190.6 $/bldg 37,713.8 0.09 0.12
Pool Pump - Timer 34% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg - 0.00 -
Non-HVAC Motors - Variable Speed Control 0% 38% 10 199.3 $/bldg 3,749.5 1.59 0.04
Energy Management System 0% 75% 15 41,951.5 $/bldg 531,443.5 0.99 0.05
Thermostat - Clock/Programmable 50% 50% 11 1,239.8 $/bldg 31,614.0 2.78 0.03
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 6.99 0.05
HVAC - Occupancy Sensors 56% 56% 8 0.1 S/sqft 0.8 0.60 0.09
Commissioning - HVAC 40% 75% 25 0.4 S/sqft 3.5 1.57 0.05
Commissioning - Lighting 30% 75% 5 0.0 S/sqft 5.5 2.59 0.01
Retrocommissioning - HVAC 0% 0% 25 0.8 S/sqft 3.5 0.78 0.06
Retrocommissioning - Lighting 0% 0% 5 0.1 $/sqft 5.5 1.30 0.01
Advanced New Construction Designs 5% 75% 25 2.0 $/sqft 9.3 2.95 0.06
Custom Measures 10% 45% 15 1.5 S/sqft 114 2.26 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 0.5 4.47 0.01
Electronics - Smart Power Strip 7% 56% 7 0.0 S/sqft 0.0 2.09 0.01
Electronics - Monitor Power Management 10% 95% 5 0.0 S/sqft 0.2 >10 0.00
Insulation - Foundation 7% 13% 20 0.3 S/sqft 1.2 1.63 0.07
Water Heating - Booster Water Heater 50% 50% 20 0.0 S/sqft 0.6 9.01 0.02
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.0 S/sqft 3.2 >10 0.00
Boiler 02 Trim Controls 37% 49% 15 0.0 S/sqft 0.8 0.57 0.01
Boiler Parallel Positioning Control 37% 49% 15 0.2 S/sqft 0.8 0.04 0.08
Boiler blowdown heat exchanger (steam) 37% 49% 20 0.7 $/sqft 2.2 0.04 0.07
Repair malfunctioning steam traps 36% 90% 6 77.0 S/sqft 13,880.0 0.47 0.01
Insulate steam lines/condensate tank 50% 50% 12 1,302.0 $/bldg 0.8 0.00 0.13
Destratification Fans (HVLS) 0% 33% 12 0.2 S/sqft 7.4 0.19 0.03
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Measure

Base
Saturation

Applicability

Life time

(Years)

Incremental Cost

Unit

Energy Savings

(kBtu/
sq ft)

BC Ratio
(2013)

Levelized Cost
of Energy
($/kBtu)

Exhaust Hood Makeup Air 1% 15% 10 0.1 S/sqft 8.3 0.33 0.01
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-54 Energy Efficiency Non-Equipment Data-Natural Gas Retail, New Vintage

Measure Sat?:::ion Applicability L(iere:i::)e Incremental Cost E“er(ngBf:}”"gs B((; gf;i)o Le\;‘:llliz::rg: "
sq ft) ($/kBtu)
Insulation - Ceiling 7% 13% 20 56,202.0 S$/bldg 251,560.1 0.71 0.07
Insulation - Ducting 0% 50% 20 0.8 S/sqft 0.6 0.12 0.09
Insulation - Radiant Barrier 7% 13% 20 14,360.4 |  $/bldg 92,849.9 0.99 0.06
Insulation - Wall Cavity 7% 13% 20 35,615.6 $/bldg 131,989.3 0.49 0.07
HVAC - Duct Repair and Sealing 25% 25% 18 56.0 $/bldg 46,691.7 >10 0.00
Doors - High Efficiency 100% 100% 10 0.2 S/sqft 3.6 1.56 0.03
Windows - High Efficiency 73% 75% 20 2,181.0 $/bldg 118,047.2 8.36 0.02
Roof - High Reflectivity 64% 95% 15 2,204.0 $/bldg 73,416.6 5.82 0.02
Air-Cooled Chiller - Condenser Air Temperature Reset 0% 0% 10 814.4 $/sqft 311,775.5 >10 0.00
Air-Cooled Chiller - Economizer 37% 49% 10 813.6 S/sqft 1,025,553.0 >10 0.00
Air-Cooled Chiller - VSD on fans 0% 0% 15 2,114.1|  $/bldg 1,253.6 0.76 0.11
Air-Cooled Chiller - Chilled Water Reset 10% 75% 10 814.4 S/sqft 367,516.0 >10 0.00
Air-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 134,798.4 0.43 0.07
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 S/sqft 18,188.9 1.93 0.05
Air-Cooled Chiller - Maintenance 45% 90% 18 12,397.5| $/bldg 372,336.8 6.36 0.03
Water-Cooled Chiller - Condenser Water Temperature Reset 0% 0% 4 0.0 S/sqft 2.0 >10 0.00
Water-Cooled Chiller - Economizer 37% 49% 10 5,493.8 S/sqft 1,025,553.0 8.02 0.01
Water-Cooled Chiller - VSD on Fans 0% 0% 15 1.2| $/bldg 15.8 2.25 0.04
Water-Cooled Chiller - Chilled Water Reset 10% 75% 10 814.4 S/sqft 311,775.5 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 134,798.4 0.43 0.07
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 $/sqft 18,188.9 1.93 0.05
Water-Cooled Chiller - Maintenance 45% 90% 18 12,397.5 $/bldg 372,336.8 6.36 0.03
RTU - Evaporative Precooler 0% 13% 20 3.0 $/sqft 1.2 0.05 0.09
RTU - Maintenance 45% 90% 18 12,397.5 $/bldg 372,336.8 6.36 0.03
Gas Boiler - High Efficiency Hot Water Circulation 5% 34% 10 0.4 S/sqft 1.6 0.21 0.10
Gas Boiler - Hot Water Reset 0% 0% 3 992.7 S/sqft 978,400.0 >10 0.00
Gas Boiler - Maintenance 36% 90% 3 2,039.9| $/bldg 228,900.0 1.56 0.01
Gas Furnace - Maintenance 36% 90% 3 2,057.0| $/bldg 47,400.0 0.32 0.04
Space Heating - Heat Recovery Ventilator 45% 49% 15 0.0 S/sqft 12.0 >10 0.00
Heat Pump - Maintenance 0% 95% 18 3,921.2 $/bldg 388,656.6 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 3.7 3.01 0.03
Ventilation - Variable Speed Control 0% 81% 15 0.0 S/sqft 2.1 >10 0.01
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Energy Savings

Levelized Cost

Measure Sat?.uz:::ion Applicability L(I:{Z:::)e Incremental Cost Unit (kBtu/ B((;(I;;:)o of Energy
sq ft) ($/kBtu)
Ventilation - CO2 Controlled 12% 15% 15 0.2 S/sqft 7.1 2.47 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 5 0.0 S/sqft 2.0 1.11 0.02
Water Heater - Faucet Aerators 36% 20% 9 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 0% 0% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 11 0.15 0.11
Water Heater - Desuperheater 0% 10% 5 0.0 $/sqft 4.4 2.63 0.01
Water Heater - Solar System 0% 25% 20 0.1 $/sqft 16.6 >10 0.00
Water Heater - Install Timer 50% 50% 15 0.3 S/sqft 1.9 0.68 0.06
Water Heater - Pipe Insulation 50% 50% 12 3,001.4| $/bldg 32,559.2 0.78 0.05
Water Heater - Tank Blanket/Insulation 40% 50% 10 0.0 S/sqft 1.1 2.86 0.02
Water Heater - Pre-Rinse Spray Valve 36% 5% 5 100.0 S/sqft 14,822.0 7.58 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 12.0 1.41 0.04
Interior Lighting - Daylighting Controls 75% 75% 8 0.1 S/sqft 3.7 1.58 0.03
Interior Lighting - LED Exit Lighting 86% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 56% 56% 8 0.1 S/sqft 1.2 0.83 0.04
Interior Lighting - Task Lighting 18% 75% 5 0.2 S/sqft 13 0.12 0.12
Interior Lighting - Timeclocks and Timers 56% 56% 0.2 S/sqft 0.6 0.14 0.12
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 S/sqft 2.0 0.19 0.11
Interior Fluorescent - Delamp and Install Reflectors 9% 30% 11 0.5 $/sqft 1.0 0.15 0.11
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 $/sqft 0.3 0.05 0.14
Exterior Lighting - Daylighting Controls 17% 38% 0.0 S/sqft 0.8 1.26 0.02
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.9 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 0% 12 250.0 S/sqft 8,953.8 1.98 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 4.45 0.01
Refrigerator - Decommissioning 50% 0% 0.1 S/sqft 5.9 1.75 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 0.2 0.10 0.10
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 0.4 0.12 0.11
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft 0.8 0.00 0.15
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 2.03 0.04
Refrigerator - Floating Head Pressure 18% 38% 16 0.4 $/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 $/sqft 4,809.3 0.31 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 $/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Energy Savings

Levelized Cost

Measure Sat?.uz:::ion Applicability L(I:{Z:::)e Incremental Cost Unit (kBtu/ B((;(I;;:)o of Energy
sq ft) ($/kBtu)
Vending Machine - Controller 2% 10% 5 180.0 S/sqft 18,382.6 1.86 0.01
Grocery - Display Case - LED Lighting 0% 0% 378.0 S/sqft 22,291.7 1.92 0.02
Grocery - Display Case Motion Sensors 0% 0% 2.0 S/sqft 0.9 0.01 0.17
Grocery - ECMs for Display Cases 0% 0% 15 50.0 S/sqft 4,570.0 8.65 0.01
Grocery - Open Display Case - Night Covers 0% 0% 8 0.1 S/sqft 0.1 0.08 0.13
Cooking - Exhaust Hoods with Sensor Control 1% 15% 15 1,494.0 $/bldg 51,124.9 3.58 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 5 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 7% 56% 5 7,190.6 $/bldg 37,713.8 0.10 0.12
Pool Pump - Timer 34% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg - 0.00 -
Non-HVAC Motors - Variable Speed Control 0% 38% 10 199.3 $/bldg 3,749.5 1.60 0.04
Energy Management System 0% 75% 15 41,951.5 $/bldg 531,443.5 1.02 0.05
Thermostat - Clock/Programmable 50% 50% 11 1,239.8 $/bldg 31,614.0 2.81 0.03
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 7.06 0.05
HVAC - Occupancy Sensors 56% 56% 8 0.1 S/sqft 0.8 0.61 0.09
Commissioning - HVAC 40% 75% 25 0.4 S/sqft 3.5 1.58 0.05
Commissioning - Lighting 30% 75% 5 0.0 S/sqft 5.5 2.67 0.01
Retrocommissioning - HVAC 0% 0% 25 0.8 $/sqft 3.5 0.79 0.06
Retrocommissioning - Lighting 0% 0% 5 0.1 $/sqft 5.5 1.33 0.01
Advanced New Construction Designs 5% 75% 25 2.0 $/sqft 9.3 2.98 0.06
Custom Measures 10% 45% 15 1.5 S/sqft 11.4 1.97 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 0.5 4.70 0.01
Electronics - Smart Power Strip 7% 56% 7 0.0 S/sqft 0.0 2.25 0.01
Electronics - Monitor Power Management 10% 95% 5 0.0 S/sqft 0.2 >10 0.00
Insulation - Foundation 7% 13% 20 0.3 S/sqft 1.2 1.64 0.07
Water Heating - Booster Water Heater 50% 50% 20 0.0 S/sqft 0.6 8.97 0.02
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.0 S/sqft 3.2 >10 0.00
Boiler 02 Trim Controls 37% 49% 15 0.0 S/sqft 0.8 6.47 0.01
Boiler Parallel Positioning Control 37% 49% 15 0.2 S/sqft 0.8 0.45 0.08
Boiler blowdown heat exchanger (steam) 37% 49% 20 0.7 $/sqft 2.2 0.46 0.07
Repair malfunctioning steam traps 36% 90% 6 77.0 $/sqft 13,880.0 5.51 0.01
Insulate steam lines/condensate tank 50% 50% 12 1,302.0 $/bldg 0.8 0.00 0.13
Destratification Fans (HVLS) 0% 33% 12 0.2 S/sqft 7.4 2.22 0.03
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Measure

Base
Saturation

Applicability

Life time

(Years)

Incremental Cost

Unit

Energy Savings

(kBtu/
sq ft)

BC Ratio
(2013)

Levelized Cost
of Energy
($/kBtu)

Exhaust Hood Makeup Air 1% 15% 10 0.1 S/sqft 8.3 3.88 0.01
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-55 Energy Efficiency Non-Equipment Data-Electric Grocery, Existing Vintage

Measure Satz?::ion Applicability L(iere:i::)e Incremental Cost Ener(gI::BfS}I e B((;g:;i)o Le‘:fahEz::r;:: ¥
sq ft) ($/kBtu)
Insulation - Ceiling 7% 13% 20 30,233.0 $/bldg 145,758.9 0.73 0.07
Insulation - Ducting 33% 50% 20 0.8 S/sqft 0.1 0.06 0.10
Insulation - Radiant Barrier 0% 13% 20 7,725.0|  $/bldg 58,780.1 1.23 0.06
Insulation - Wall Cavity 7% 13% 20 17,381.7 $/bldg 247,363.2 1.45 0.04
HVAC - Duct Repair and Sealing 5% 25% 18 317 $/bldg 17,061.4 >10 0.00
Doors - High Efficiency 0% 0% 10 0.2 S/sqft 4.0 3.82 0.03
Windows - High Efficiency 33% 75% 20 4,270.6 $/bldg 248,694.7 6.96 0.01
Roof - High Reflectivity 67% 95% 15 1,185.6 $/bldg 41,2213 7.82 0.02
Air-Cooled Chiller - Condenser Air Temperature Reset 0% 0% 10 814.4 $/sqft 723,510.2 >10 0.00
Air-Cooled Chiller - Economizer 0% 49% 10 813.6 S/sqft 31,181.0 1.65 0.02
Air-Cooled Chiller - VSD on fans 0% 0% 15 1,196.5| $/bldg 433.1 2.89 0.11
Air-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 836,586.8 >10 0.00
Air-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 125,726.8 0.44 0.08
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 S/sqft 44,150.2 3.75 0.02
Air-Cooled Chiller - Maintenance 33% 90% 18 3,334.5 $/bldg 551,969.2 >10 0.01
Water-Cooled Chiller - Condenser Water Temperature Reset 0% 0% 4 0.0 S/sqft 6.6 >10 0.00
Water-Cooled Chiller - Economizer 0% 49% 10 81.4 S/sqft 31,181.0 >10 0.00
Water-Cooled Chiller - VSD on Fans 0% 0% 15 1.2| $/bldg 26.7 >10 0.03
Water-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 723,510.2 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 125,726.8 0.44 0.08
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 $/sqft 44,150.2 3.75 0.02
Water-Cooled Chiller - Maintenance 33% 90% 18 3,334.5 $/bldg 551,969.2 >10 0.01
RTU - Evaporative Precooler 0% 18% 20 3.0 $/sqft 3.4 0.11 0.09
RTU - Maintenance 33% 90% 18 3,334.5| $/bldg 551,969.2 >10 0.01
Gas Boiler - High Efficiency Hot Water Circulation 0% 34% 10 0.4 S/sqft 19 0.02 0.09
Gas Boiler - Hot Water Reset 0% 0% 3 992.7 S/sqft 1,440,300.0 1.63 0.00
Gas Boiler - Maintenance 22% 90% 3 2,039.9| $/bldg 346,700.0 0.19 0.01
Gas Furnace - Maintenance 22% 90% 3 1,074.1|  $/bldg 27,100.0 0.03 0.04
Space Heating - Heat Recovery Ventilator 45% 49% 15 0.1 S/sqft 8.3 9.13 0.01
Heat Pump - Maintenance 0% 95% 18 2,219.3 $/bldg 562,750.4 >10 0.00
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 7.6 4.85 0.02
Ventilation - Variable Speed Control 0% 81% 15 0.1 S/sqft 4.3 5.31 0.01
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Energy Savings

Levelized Cost

Measure Sat?x?::ion Applicability L(I:{Z:::)e Incremental Cost Unit (kBtu/ B((;S:;I)o of Energy
sq ft) ($/kBtu)
Ventilation - CO2 Controlled 1% 15% 15 0.2 S/sqft 7.1 1.93 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 0.0 S/sqft 3.8 1.19 0.01
Water Heater - Faucet Aerators 22% 20% 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 0% 0% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 2.1 0.20 0.09
Water Heater - Desuperheater 0% 10% 5 0.0 $/sqft 8.3 3.28 0.00
Water Heater - Solar System 0% 25% 20 0.2 $/sqft 31.3 >10 0.01
Water Heater - Install Timer 22% 50% 15 0.3 S/sqft 3.5 0.99 0.05
Water Heater - Pipe Insulation 22% 50% 12 1,556.6 $/bldg 69,027.5 2.63 0.02
Water Heater - Tank Blanket/Insulation 40% 50% 10 0.0 S/sqft 2.1 3.12 0.01
Water Heater - Pre-Rinse Spray Valve 22% 5% 5 100.0 S/sqft 14,822.0 6.49 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 13.8 0.14 0.04
Interior Lighting - Daylighting Controls 22% 50% 8 0.1 S/sqft 8.3 3.30 0.01
Interior Lighting - LED Exit Lighting 50% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 0% 56% 8 0.1 S/sqft 2.8 1.73 0.02
Interior Lighting - Task Lighting 0% 75% 0.2 S/sqft 2.9 0.17 0.07
Interior Lighting - Timeclocks and Timers 11% 56% 0.2 S/sqft 14 0.30 0.08
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 S/sqft 6.4 0.57 0.06
Interior Fluorescent - Delamp and Install Reflectors 44% 49% 11 0.5 S/sqft 2.3 0.33 0.09
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 S/sqft 0.2 0.02 0.15
Exterior Lighting - Daylighting Controls 31% 38% 0.0 S/sqft 0.6 0.55 0.03
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0|  $/bldg 0.7 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 75% 12 250.0 S/sqft 8,953.8 1.54 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 3.58 0.01
Refrigerator - Decommissioning 50% 25% 0.1 S/sqft 5.9 1.39 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 3.8 1.52 0.04
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 9.4 2.25 0.01
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft 10.2 0.00 0.15
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 1.56 0.04
Refrigerator - Floating Head Pressure 18% 38% 16 0.4 $/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 $/sqft 4,809.3 0.18 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Levelized Cost

Energy Savings

Measure Sat?x?::ion Applicability L(I:{Z:::)e Incremental Cost Unit (kBtu/ B((;S:;I)o of Energy
sq ft) ($/kBtu)
Vending Machine - Controller 2% 10% 180.0 S/sqft 18,382.6 1.38 0.01
Grocery - Display Case - LED Lighting 12% 56% 378.0 S/sqft 22,291.7 1.57 0.02
Grocery - Display Case Motion Sensors 12% 56% 2.0 S/sqft 34.3 0.45 0.04
Grocery - ECMs for Display Cases 12% 56% 15 50.0 S/sqft 4,570.0 6.84 0.01
Grocery - Open Display Case - Night Covers 5% 75% 8 0.1 S/sqft 4.6 2.51 0.01
Cooking - Exhaust Hoods with Sensor Control 1% 15% 15 1,494.0 $/bldg 51,124.9 2.79 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 5 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 7% 56% 1,934.0 $/bldg 9,072.8 0.08 0.12
Pool Pump - Timer 0% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg - 0.00 -
Non-HVAC Motors - Variable Speed Control 0% 38% 10 199.3 $/bldg 3,749.5 1.60 0.04
Energy Management System 0% 50% 15 11,283.6 $/bldg 899,536.2 5.66 0.01
Thermostat - Clock/Programmable 33% 50% 11 3335 $/bldg 28,730.7 >10 0.01
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 5.58 0.05
HVAC - Occupancy Sensors 14% 56% 8 0.1 S/sqft 1.8 2.67 0.05
Commissioning - HVAC 0% 0% 25 0.4 S/sqft 7.9 2.80 0.03
Commissioning - Lighting 0% 0% 5 0.0 S/sqft 12.4 4.97 0.00
Retrocommissioning - HVAC 5% 24% 25 0.8 $/sqft 7.9 1.40 0.05
Retrocommissioning - Lighting 56% 61% 5 0.1 S/sqft 12.4 2.49 0.01
Advanced New Construction Designs 0% 0% 25 2.0 S/sqft 21.1 >10 0.05
Custom Measures 10% 45% 15 1.5 S/sqft 11.4 3.34 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 10.6 >10 0.00
Electronics - Smart Power Strip 7% 56% 0.0 S/sqft 0.0 1.79 0.01
Electronics - Monitor Power Management 10% 95% 0.0 S/sqft 0.2 >10 0.00
Insulation - Foundation 7% 13% 20 1.4 S/sqft 2.6 1.65 0.08
Water Heating - Booster Water Heater 22% 50% 20 0.0 S/sqft 2.2 8.70 0.02
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.1 S/sqft 42.6 >10 0.00
Boiler 02 Trim Controls 0% 49% 15 0.0 S/sqft 0.9 0.18 0.03
Boiler Parallel Positioning Control 0% 49% 15 0.7 S/sqft 0.9 0.01 0.10
Boiler blowdown heat exchanger (steam) 0% 49% 20 2.7 S$/sqft 2.6 0.01 0.09
Repair malfunctioning steam traps 22% 90% 6 77.0 S$/sqft 13,880.0 0.47 0.01
Insulate steam lines/condensate tank 22% 50% 12 1,302.0 $/bldg 0.9 0.00 0.13
Destratification Fans (HVLS) 0% 33% 12 0.9 S/sqft 5.4 0.04 0.07
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Measure

Base
Saturation

Applicability

Life time

(Years)

Incremental Cost

Unit

Energy Savings

(kBtu/
sq ft)

BC Ratio
(2013)

Levelized Cost
of Energy
($/kBtu)

Exhaust Hood Makeup Air 1% 15% 10 0.4 S/sqft 6.0 0.07 0.05
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-56 Energy Efficiency Non-Equipment Data-Natural Gas Grocery, Existing Vintage

Measure Base' Applicability Bicitine Incremental Cost Ener(gléfj}“ngs BC Ratio Le‘t.,)‘.f!IIIEZr:;-::'r;:\:’St
Saturation (Years) sq ft) (2013) ($/kBtu)
Insulation - Ceiling 7% 13% 20 30,233.0 $/bldg 145,758.9 1.00 0.07
Insulation - Ducting 33% 50% 20 0.8 S/sqft 0.1 0.07 0.10
Insulation - Radiant Barrier 0% 13% 20 7,725.0| $/bldg 58,780.1 1.69 0.06
Insulation - Wall Cavity 7% 13% 20 17,381.7 $/bldg 247,363.2 2.05 0.04
HVAC - Duct Repair and Sealing 5% 25% 18 31.7 $/bldg 17,061.4 >10 0.00
Doors - High Efficiency 0% 0% 10 0.2 S/sqft 4.0 4.59 0.03
Windows - High Efficiency 33% 75% 20 4,270.6 $/bldg 248,694.7 8.75 0.01
Roof - High Reflectivity 67% 95% 15 1,185.6 $/bldg 41,2213 9.87 0.02
Air-Cooled Chiller - Condenser Air Temperature Reset 0% 0% 10 814.4 S$/sqft 723,510.2 >10 0.00
Air-Cooled Chiller - Economizer 0% 49% 10 813.6 $/sqft 31,181.0 1.65 0.02
Air-Cooled Chiller - VSD on fans 0% 0% 15 1,196.5| $/bldg 433.1 2.89 0.11
Air-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 836,586.8 >10 0.00
Air-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 125,726.8 0.44 0.08
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 S/sqft 44,150.2 3.75 0.02
Air-Cooled Chiller - Maintenance 33% 90% 18 3,334.5 $/bldg 551,969.2 >10 0.01
Water-Cooled Chiller - Condenser Water Temperature Reset 0% 0% 4 0.0 S/sqft 6.6 >10 0.00
Water-Cooled Chiller - Economizer 0% 49% 10 81.4 S/sqft 31,181.0 >10 0.00
Water-Cooled Chiller - VSD on Fans 0% 0% 15 1.2 $/bldg 26.7 >10 0.03
Water-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 723,510.2 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 125,726.8 0.44 0.08
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 S$/sqft 44,150.2 3.75 0.02
Water-Cooled Chiller - Maintenance 33% 90% 18 3,334.5 $/bldg 551,969.2 >10 0.01
RTU - Evaporative Precooler 0% 18% 20 3.0 S$/sqft 3.4 0.14 0.09
RTU - Maintenance 33% 90% 18 3,334.5| $/bldg 551,969.2 >10 0.01
Gas Boiler - High Efficiency Hot Water Circulation 0% 34% 10 0.4 S/sqft 19 0.25 0.09
Gas Boiler - Hot Water Reset 0% 0% 3 992.7 S/sqft 1,440,300.0 >10 0.00
Gas Boiler - Maintenance 22% 90% 3 2,039.9| $/bldg 346,700.0 2.36 0.01
Gas Furnace - Maintenance 22% 90% 3 1,074.1| $/bldg 27,100.0 0.35 0.04
Space Heating - Heat Recovery Ventilator 45% 49% 15 0.1 S/sqft 8.3 >10 0.01
Heat Pump - Maintenance 0% 95% 18 2,219.3 $/bldg 562,750.4 >10 0.00
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 7.6 6.27 0.02
Ventilation - Variable Speed Control 0% 81% 15 0.1 S/sqft 4.3 6.81 0.01
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Energy Savings

Levelized Cost

Measure Satll;.:::ion Applicability L(I:{Z:::)e Incremental Cost Unit (kBtu/ B((;(I;;:)o of Energy
sq ft) ($/kBtu)
Ventilation - CO2 Controlled 1% 15% 15 0.2 S/sqft 7.1 2.47 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 0.0 S/sqft 3.8 1.88 0.01
Water Heater - Faucet Aerators 22% 20% 9 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 0% 0% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 2.1 0.28 0.09
Water Heater - Desuperheater 0% 10% 5 0.0 S$/sqft 8.3 4.83 0.00
Water Heater - Solar System 0% 25% 20 0.2 S$/sqft 31.3 >10 0.01
Water Heater - Install Timer 22% 50% 15 0.3 S/sqft 3.5 1.36 0.05
Water Heater - Pipe Insulation 22% 50% 12 1,556.6|  $/bldg 69,027.5 3.37 0.02
Water Heater - Tank Blanket/Insulation 40% 50% 10 0.0 S/sqft 2.1 4.87 0.01
Water Heater - Pre-Rinse Spray Valve 22% 5% 5 100.0 S/sqft 14,822.0 7.53 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 13.8 1.59 0.04
Interior Lighting - Daylighting Controls 22% 50% 8 0.1 S/sqft 8.3 4.14 0.01
Interior Lighting - LED Exit Lighting 50% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 0% 56% 8 0.1 S/sqft 2.8 2.17 0.02
Interior Lighting - Task Lighting 0% 75% 0.2 S/sqft 2.9 0.31 0.07
Interior Lighting - Timeclocks and Timers 11% 56% 0.2 S/sqft 14 0.38 0.08
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 $/sqft 6.4 0.70 0.06
Interior Fluorescent - Delamp and Install Reflectors 44% 49% 11 0.5 S$/sqft 2.3 0.41 0.09
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 S$/sqft 0.2 0.04 0.15
Exterior Lighting - Daylighting Controls 31% 38% 0.0 S/sqft 0.6 0.99 0.03
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.7 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 75% 12 250.0 S/sqft 8,953.8 1.98 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 4.45 0.01
Refrigerator - Decommissioning 50% 25% 0.1 S/sqft 5.9 1.75 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 3.8 1.97 0.04
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 9.4 3.05 0.01
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft 10.2 0.00 0.15
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 2.03 0.04
Refrigerator - Floating Head Pressure 18% 38% 16 0.4 S$/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 S$/sqft 4,809.3 0.31 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 S$/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Base . Life time . Energy Savings BC Ratio ot
Measure Saturation Applicability (Years) Incremental Cost Unit (kBtu/ (2013) of Energy
sq ft) ($/kBtu)
Vending Machine - Controller 2% 10% 180.0 S/sqft 18,382.6 1.86 0.01
Grocery - Display Case - LED Lighting 12% 56% 378.0 S/sqft 22,291.7 1.92 0.02
Grocery - Display Case Motion Sensors 12% 56% 2.0 S/sqft 34.3 0.56 0.04
Grocery - ECMs for Display Cases 12% 56% 15 50.0 S/sqft 4,570.0 8.65 0.01
Grocery - Open Display Case - Night Covers 5% 75% 8 0.1 S/sqft 4.6 3.02 0.01
Cooking - Exhaust Hoods with Sensor Control 1% 15% 15 1,494.0 $/bldg 51,124.9 3.58 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 5 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 7% 56% 5 1,934.0 $/bldg 9,072.8 0.09 0.12
Pool Pump - Timer 0% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg - 0.00 -
Non-HVAC Motors - Variable Speed Control 0% 38% 10 199.3 $/bldg 3,749.5 1.60 0.04
Energy Management System 0% 50% 15 11,283.6 S/bldg 899,536.2 7.07 0.01
Thermostat - Clock/Programmable 33% 50% 11 3335 S/bldg 28,730.7 >10 0.01
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 7.06 0.05
HVAC - Occupancy Sensors 14% 56% 8 0.1 S/sqft 1.8 3.21 0.05
Commissioning - HVAC 0% 0% 25 0.4 S/sqft 7.9 3.58 0.03
Commissioning - Lighting 0% 0% 5 0.0 S/sqft 12.4 6.01 0.00
Retrocommissioning - HVAC 5% 24% 25 0.8 S$/sqft 7.9 1.79 0.05
Retrocommissioning - Lighting 56% 61% 5 0.1 S$/sqft 12.4 3.00 0.01
Advanced New Construction Designs 0% 0% 25 2.0 S$/sqft 21.1 >10 0.05
Custom Measures 10% 45% 15 1.5 S/sqft 11.4 3.82 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 10.6 >10 0.00
Electronics - Smart Power Strip 7% 56% 7 0.0 S/sqft 0.0 2.01 0.01
Electronics - Monitor Power Management 10% 95% 5 0.0 S/sqft 0.2 >10 0.00
Insulation - Foundation 7% 13% 20 1.4 S/sqft 2.6 2.11 0.08
Water Heating - Booster Water Heater 22% 50% 20 0.0 S/sqft 2.2 8.79 0.02
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.1 S/sqft 42.6 >10 0.00
Boiler 02 Trim Controls 0% 49% 15 0.0 S/sqft 0.9 2.01 0.03
Boiler Parallel Positioning Control 0% 49% 15 0.7 S/sqft 0.9 0.14 0.10
Boiler blowdown heat exchanger (steam) 0% 49% 20 2.7 S$/sqft 2.6 0.14 0.09
Repair malfunctioning steam traps 22% 90% 6 77.0 S$/sqft 13,880.0 5.51 0.01
Insulate steam lines/condensate tank 22% 50% 12 1,302.0 $/bldg 0.9 0.00 0.13
Destratification Fans (HVLS) 0% 33% 12 0.9 S/sqft 5.4 0.44 0.07
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Measure

Base
Saturation

Applicability

Life time

(Years)

Incremental Cost

Unit

Energy Savings

(kBtu/
sq ft)

BC Ratio
(2013)

Levelized Cost
of Energy
($/kBtu)

Exhaust Hood Makeup Air 1% 15% 10 0.4 S/sqft 6.0 0.76 0.05
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-57 Energy Efficiency Non-Equipment Data-Electric Grocery, New Vintage

Energy Savings

Measure Base' Applicability LIS Incremental Cost (kBtu/ BC Ratio LG 0]
Saturation (Years) sq ft) (2013) Energy ($/kBtu)
Insulation - Ceiling 7% 13% 20 30,233.0 $/bldg 86,078.5 0.38 0.08
Insulation - Ducting 33% 50% 20 0.8 S/sqft 0.1 0.05 0.10
Insulation - Radiant Barrier 0% 13% 20 7,725.0 $/bldg 28,949.4 0.49 0.07
Insulation - Wall Cavity 7% 13% 20 17,381.7 $/bldg 105,885.0 0.67 0.06
HVAC - Duct Repair and Sealing 25% 25% 18 31.7 $/bldg 14,764.5 >10 0.00
Doors - High Efficiency 100% 100% 10 0.2 S/sqft 34 3.65 0.03
Windows - High Efficiency 33% 75% 20 4,270.6 $/bldg 159,094.5 4.38 0.02
Roof - High Reflectivity 67% 95% 15 1,185.6 $/bldg 21,573.7 4.26 0.04
Air-Cooled Chiller - Condenser Air Temperature Reset 0% 0% 10 814.4 S$/sqft 311,775.5 >10 0.00
Air-Cooled Chiller - Economizer 37% 49% 10 813.6 S/sqft 25,163.6 1.33 0.03
Air-Cooled Chiller - VSD on fans 0% 0% 15 1,196.5 $/bldg 1,287.8 2.62 0.10
Air-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 367,516.0 >10 0.00
Air-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 134,798.4 0.43 0.07
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 S/sqft 18,188.9 1.93 0.05
Air-Cooled Chiller - Maintenance 33% 90% 18 3,334.5 $/bldg 372,336.8 >10 0.01
Water-Cooled Chiller - Condenser Water Temperature Reset 0% 0% 4 0.0 S/sqft 4.1 >10 0.00
Water-Cooled Chiller - Economizer 37% 49% 10 81.4 S/sqft 25,163.6 >10 0.00
Water-Cooled Chiller - VSD on Fans 0% 0% 15 1.2 $/bldg 21.7 9.26 0.04
Water-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 311,775.5 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 134,798.4 0.43 0.07
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 S$/sqft 18,188.9 1.93 0.05
Water-Cooled Chiller - Maintenance 33% 90% 18 3,334.5 $/bldg 372,336.8 >10 0.01
RTU - Evaporative Precooler 0% 14% 20 3.0 S$/sqft 2.5 0.10 0.09
RTU - Maintenance 33% 90% 18 3,334.5 $/bldg 372,336.8 >10 0.01
Gas Boiler - High Efficiency Hot Water Circulation 5% 34% 10 0.4 S/sqft 1.2 0.01 0.11
Gas Boiler - Hot Water Reset 0% 0% 3 992.7 S/sqft 978,400.0 1.11 0.00
Gas Boiler - Maintenance 22% 90% 2,039.9 $/bldg 228,900.0 0.13 0.01
Gas Furnace - Maintenance 22% 90% 3 1,074.1 $/bldg 47,400.0 0.05 0.02
Space Heating - Heat Recovery Ventilator 45% 49% 15 0.1 S/sqft 5.9 6.30 0.01
Heat Pump - Maintenance 0% 95% 18 2,219.3 $/bldg 388,656.6 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 11.5 9.13 0.01
Ventilation - Variable Speed Control 0% 81% 15 0.1 S/sqft 6.6 9.95 0.01
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Energy Savings

Measure Base Applicabilit S Incremental Cost (kBtu/ BC Ratio LRI
Saturation PP Y (Years) sq ft) (2013) Energy ($/kBtu)
Ventilation - CO2 Controlled 12% 15% 15 0.2 S/sqft 7.1 2.39 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 0.0 S/sqft 3.6 1.14 0.01
Water Heater - Faucet Aerators 22% 20% 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 0% 0% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 2.0 0.20 0.09
Water Heater - Desuperheater 0% 10% 5 0.0 S$/sqft 7.9 3.14 0.00
Water Heater - Solar System 0% 25% 20 0.2 S$/sqft 29.7 >10 0.01
Water Heater - Install Timer 50% 50% 15 0.3 $/sqft 3.4 0.95 0.05
Water Heater - Pipe Insulation 50% 50% 12 1,556.6 $/bldg 69,079.0 2.63 0.02
Water Heater - Tank Blanket/Insulation 40% 50% 10 0.0 S/sqft 2.0 2.99 0.01
Water Heater - Pre-Rinse Spray Valve 22% 5% 5 100.0 S/sqft 14,822.0 6.55 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 8.5 0.09 0.05
Interior Lighting - Daylighting Controls 75% 75% 8 0.1 S/sqft 8.2 3.95 0.01
Interior Lighting - LED Exit Lighting 86% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 56% 56% 0.1 S/sqft 2.7 2.07 0.02
Interior Lighting - Task Lighting 0% 75% 0.2 S/sqft 2.8 0.29 0.07
Interior Lighting - Timeclocks and Timers 56% 56% 0.2 S/sqft 14 0.36 0.08
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 $/sqft 6.3 0.68 0.06
Interior Fluorescent - Delamp and Install Reflectors 44% 49% 11 0.5 S$/sqft 2.3 0.39 0.09
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 S$/sqft 0.2 0.04 0.15
Exterior Lighting - Daylighting Controls 31% 38% 0.0 S/sqft 0.6 0.97 0.03
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.7 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 75% 12 250.0 S/sqft 8,953.8 1.94 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 4.39 0.01
Refrigerator - Decommissioning 50% 25% 0.1 S/sqft 5.9 1.71 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 1.6 0.83 0.06
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 9.4 2.99 0.01
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft 10.2 0.00 0.15
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 1.97 0.04
Refrigerator - Floating Head Pressure 18% 38% 16 0.4 S$/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 S$/sqft 4,809.3 0.30 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 S$/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Energy Savings

Measure Base Applicabilit S Incremental Cost (kBtu/ BC Ratio LRI
Saturation pp y (Years) sq ft) (2013) Energy ($/kBtu)
Vending Machine - Controller 2% 10% 180.0 S/sqft 18,382.6 1.42 0.01
Grocery - Display Case - LED Lighting 12% 56% 378.0 S/sqft 22,291.7 1.89 0.02
Grocery - Display Case Motion Sensors 0% 0% 2.0 S/sqft 34.3 0.55 0.04
Grocery - ECMs for Display Cases 12% 56% 15 50.0 S/sqft 4,570.0 8.50 0.01
Grocery - Open Display Case - Night Covers 5% 75% 8 0.1 S/sqft 4.6 2.97 0.01
Cooking - Exhaust Hoods with Sensor Control 1% 15% 15 1,494.0 $/bldg 51,1249 3.45 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 7% 56% 1,934.0 $/bldg 9,072.8 0.08 0.12
Pool Pump - Timer 34% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg - 0.00 -
Non-HVAC Motors - Variable Speed Control 0% 38% 10 199.3 $/bldg 3,749.5 1.59 0.04
Energy Management System 0% 50% 15 11,283.6 S/bldg 531,443.5 3.68 0.02
Thermostat - Clock/Programmable 50% 50% 11 3335 S/bldg 11,362.4 7.71 0.02
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 7.03 0.05
HVAC - Occupancy Sensors 56% 56% 8 0.1 S/sqft 14 2.50 0.07
Commissioning - HVAC 40% 75% 25 0.4 S/sqft 6.2 2.77 0.04
Commissioning - Lighting 30% 75% 5 0.0 S/sqft 12.3 5.76 0.00
Retrocommissioning - HVAC 0% 0% 25 0.8 S$/sqft 6.2 1.39 0.05
Retrocommissioning - Lighting 0% 0% 5 0.1 S$/sqft 12.3 2.88 0.01
Advanced New Construction Designs 5% 75% 25 2.0 S$/sqft 16.5 >10 0.05
Custom Measures 10% 45% 15 1.5 S/sqft 11.4 3.66 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 10.6 >10 0.00
Electronics - Smart Power Strip 7% 56% 0.0 S/sqft 0.0 1.88 0.01
Electronics - Monitor Power Management 10% 95% 0.0 S/sqft 0.2 >10 0.00
Insulation - Foundation 7% 13% 20 0.3 S/sqft 2.1 6.93 0.06
Water Heating - Booster Water Heater 50% 50% 20 0.0 S/sqft 2.1 8.35 0.02
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.1 S/sqft 42.6 >10 0.00
Boiler 02 Trim Controls 37% 49% 15 0.0 S/sqft 0.6 0.11 0.05
Boiler Parallel Positioning Control 37% 49% 15 0.7 S/sqft 0.6 0.01 0.10
Boiler blowdown heat exchanger (steam) 37% 49% 20 2.7 S$/sqft 1.6 0.01 0.09
Repair malfunctioning steam traps 22% 90% 6 77.0 S$/sqft 13,880.0 0.47 0.01
Insulate steam lines/condensate tank 50% 50% 12 1,302.0 $/bldg 0.6 0.00 0.13
Destratification Fans (HVLS) 0% 33% 12 0.9 S/sqft 4.0 0.03 0.08
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Base L Life time 5 BC Ratio Levelized Cost of

Measure Saturation Applicability (Vears) Incremental Cost Unit (::';:l)/ (2013) Energy ($/kBtu)
Exhaust Hood Makeup Air 1% 15% 10 0.4 S/sqft 45 0.05 0.06
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-58 Energy Efficiency Non-Equipment Data-Natural Gas Grocery, New Vintage
- Ener . Levelized Cost
Measure Satz?::ion Applicability L;:{Z::;‘)e Incremental Cost Savings (gI::Btu/ B((;gf;;o of Energy
sq ft) ($/kBtu)

Insulation - Ceiling 7% 13% 20 30,233.0 $/bldg 86,078.5 0.49 0.08
Insulation - Ducting 33% 50% 20 0.8 S/sqft 0.1 0.05 0.10
Insulation - Radiant Barrier 0% 13% 20 7,725.0|  $/bldg 28,949.4 0.63 0.07
Insulation - Wall Cavity 7% 13% 20 17,381.7 $/bldg 105,885.0 0.87 0.06
HVAC - Duct Repair and Sealing 25% 25% 18 31.7 $/bldg 14,764.5 >10 0.00
Doors - High Efficiency 100% 100% 10 0.2 S/sqft 3.4 3.67 0.03
Windows - High Efficiency 33% 75% 20 4,270.6 $/bldg 159,094.5 4.86 0.02
Roof - High Reflectivity 67% 95% 15 1,185.6 $/bldg 21,573.7 4.28 0.04
Air-Cooled Chiller - Condenser Air Temperature Reset 0% 0% 10 814.4 $/sqft 311,775.5 >10 0.00
Air-Cooled Chiller - Economizer 37% 49% 10 813.6 S/sqft 25,163.6 1.33 0.03
Air-Cooled Chiller - VSD on fans 0% 0% 15 1,196.5| $/bldg 1,287.8 2.62 0.10
Air-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 367,516.0 >10 0.00
Air-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 134,798.4 0.43 0.07
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 S/sqft 18,188.9 1.93 0.05
Air-Cooled Chiller - Maintenance 33% 90% 18 3,334.5 $/bldg 372,336.8 >10 0.01
Water-Cooled Chiller - Condenser Water Temperature Reset 0% 0% 4 0.0 S/sqft 4.1 >10 0.00
Water-Cooled Chiller - Economizer 37% 49% 10 81.4 S/sqft 25,163.6 >10 0.00
Water-Cooled Chiller - VSD on Fans 0% 0% 15 1.2| $/bldg 21.7 9.26 0.04
Water-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 311,775.5 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 0% 0% 15 27,671.0 $/bldg 134,798.4 0.43 0.07
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 0% 0% 15 1,407.1 $/sqft 18,188.9 1.93 0.05
Water-Cooled Chiller - Maintenance 33% 90% 18 3,334.5 $/bldg 372,336.8 >10 0.01
RTU - Evaporative Precooler 0% 14% 20 3.0 $/sqft 2.5 0.10 0.09
RTU - Maintenance 33% 90% 18 3,334.5| $/bldg 372,336.8 >10 0.01
Gas Boiler - High Efficiency Hot Water Circulation 5% 34% 10 0.4 S/sqft 1.2 0.15 0.11
Gas Boiler - Hot Water Reset 0% 0% 3 992.7 S/sqft 978,400.0 >10 0.00
Gas Boiler - Maintenance 22% 90% 3 2,039.9| $/bldg 228,900.0 1.56 0.01
Gas Furnace - Maintenance 22% 90% 3 1,074.1| $/bldg 47,400.0 0.61 0.02
Space Heating - Heat Recovery Ventilator 45% 49% 15 0.1 S/sqft 5.9 9.39 0.01
Heat Pump - Maintenance 0% 95% 18 2,219.3 $/bldg 388,656.6 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 11.5 9.50 0.01
Ventilation - Variable Speed Control 0% 81% 15 0.1 S/sqft 6.6 >10 0.01
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Base Life time Energy BC Ratio ot
Measure . Applicability Incremental Cost Unit Savings (kBtu/ of Energy
Saturation (Years) sq ft) (2013) ($/KBtu)
Ventilation - CO2 Controlled 12% 15% 15 0.2 S/sqft 7.1 2.47 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 0.0 S/sqft 3.6 1.81 0.01
Water Heater - Faucet Aerators 22% 20% 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 0% 0% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 2.0 0.27 0.09
Water Heater - Desuperheater 0% 10% 5 0.0 $/sqft 7.9 4.65 0.00
Water Heater - Solar System 0% 25% 20 0.2 $/sqft 29.7 >10 0.01
Water Heater - Install Timer 50% 50% 15 0.3 S/sqft 3.4 1.31 0.05
Water Heater - Pipe Insulation 50% 50% 12 1,556.6 $/bldg 69,079.0 3.43 0.02
Water Heater - Tank Blanket/Insulation 40% 50% 10 0.0 S/sqft 2.0 4.72 0.01
Water Heater - Pre-Rinse Spray Valve 22% 5% 5 100.0 S/sqft 14,822.0 7.58 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 8.5 1.00 0.05
Interior Lighting - Daylighting Controls 75% 75% 8 0.1 S/sqft 8.2 4.10 0.01
Interior Lighting - LED Exit Lighting 86% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 56% 56% 0.1 S/sqft 2.7 2.15 0.02
Interior Lighting - Task Lighting 0% 75% 0.2 S/sqft 2.8 0.31 0.07
Interior Lighting - Timeclocks and Timers 56% 56% 0.2 S/sqft 14 0.38 0.08
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 S/sqft 6.3 0.70 0.06
Interior Fluorescent - Delamp and Install Reflectors 44% 49% 11 0.5 $/sqft 2.3 0.41 0.09
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 $/sqft 0.2 0.04 0.15
Exterior Lighting - Daylighting Controls 31% 38% 0.0 S/sqft 0.6 0.98 0.03
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.7 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 75% 12 250.0 S/sqft 8,953.8 1.98 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 4.45 0.01
Refrigerator - Decommissioning 50% 25% 0.1 S/sqft 5.9 1.75 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 1.6 0.86 0.06
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 9.4 3.05 0.01
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft 10.2 0.00 0.15
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 2.03 0.04
Refrigerator - Floating Head Pressure 18% 38% 16 0.4 $/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 $/sqft 4,809.3 0.31 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 $/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Base L Life time -Energy BC Ratio ot
Measure Saturation Applicability (Years) Incremental Cost Savings (kBtu/ (2013) of Energy
sq ft) ($/kBtu)
Vending Machine - Controller 2% 10% 180.0 S/sqft 18,382.6 1.86 0.01
Grocery - Display Case - LED Lighting 12% 56% 378.0 S/sqft 22,291.7 1.92 0.02
Grocery - Display Case Motion Sensors 0% 0% 2.0 S/sqft 34.3 0.56 0.04
Grocery - ECMs for Display Cases 12% 56% 15 50.0 S/sqft 4,570.0 8.65 0.01
Grocery - Open Display Case - Night Covers 5% 75% 8 0.1 S/sqft 4.6 3.02 0.01
Cooking - Exhaust Hoods with Sensor Control 1% 15% 15 1,494.0 $/bldg 51,124.9 3.58 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 7% 56% 1,934.0 $/bldg 9,072.8 0.09 0.12
Pool Pump - Timer 34% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg - 0.00 -
Non-HVAC Motors - Variable Speed Control 0% 38% 10 199.3 $/bldg 3,749.5 1.60 0.04
Energy Management System 0% 50% 15 11,283.6 $/bldg 531,443.5 3.79 0.02
Thermostat - Clock/Programmable 50% 50% 11 3335 $/bldg 11,362.4 7.75 0.02
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 7.06 0.05
HVAC - Occupancy Sensors 56% 56% 8 0.1 S/sqft 14 2.51 0.07
Commissioning - HVAC 40% 75% 25 0.4 S/sqft 6.2 2.79 0.04
Commissioning - Lighting 30% 75% 5 0.0 S/sqft 12.3 5.95 0.00
Retrocommissioning - HVAC 0% 0% 25 0.8 $/sqft 6.2 1.39 0.05
Retrocommissioning - Lighting 0% 0% 5 0.1 $/sqft 12.3 2.97 0.01
Advanced New Construction Designs 5% 75% 25 2.0 $/sqft 16.5 >10 0.05
Custom Measures 10% 45% 15 1.5 S/sqft 11.4 3.34 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 10.6 >10 0.00
Electronics - Smart Power Strip 7% 56% 0.0 S/sqft 0.0 2.01 0.01
Electronics - Monitor Power Management 10% 95% 0.0 S/sqft 0.2 >10 0.00
Insulation - Foundation 7% 13% 20 0.3 S/sqft 2.1 6.96 0.06
Water Heating - Booster Water Heater 50% 50% 20 0.0 S/sqft 2.1 8.35 0.02
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.1 S/sqft 42.6 >10 0.00
Boiler 02 Trim Controls 37% 49% 15 0.0 S/sqft 0.6 1.23 0.05
Boiler Parallel Positioning Control 37% 49% 15 0.7 S/sqft 0.6 0.09 0.10
Boiler blowdown heat exchanger (steam) 37% 49% 20 2.7 $/sqft 1.6 0.09 0.09
Repair malfunctioning steam traps 22% 90% 6 77.0 $/sqft 13,880.0 5.51 0.01
Insulate steam lines/condensate tank 50% 50% 12 1,302.0 $/bldg 0.6 0.00 0.13
Destratification Fans (HVLS) 0% 33% 12 0.9 S/sqft 4.0 0.32 0.08

C-176

WWWw.enernoc.com



Appendix D - Volume 6
Commercial Energy Efficiency Equipment and Measure Data

Base Life time Energy BC Ratio ot
Measure N Applicability Incremental Cost Unit Savings (kBtu/ of Energy
Saturation (Years) (2013)
sq ft) ($/kBtu)
Exhaust Hood Makeup Air 1% 15% 10 0.4 S/sqft 45 0.57 0.06
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-59 Energy Efficiency Non-Equipment Data-Electric College, Existing Vintage

Measure Sat?:::ion Applicability L:;Z:i::)e Incremental Cost Ener(i\gf:}/ e B((;g:;i)o Le‘:fahEz::r;:: ¥
sq ft) ($/kBtu)

Insulation - Ceiling 2% 13% 20 84,147.3 $/bldg 761,541.5 0.96 0.05
Insulation - Ducting 56% 61% 20 0.8 S/sqft 1.3 0.61 0.08
Insulation - Radiant Barrier 2% 13% 20 21,500.9|  $/bldg 289,637.8 1.42 0.04
Insulation - Wall Cavity 2% 13% 20 19,567.9 $/bldg 318,121.5 1.47 0.04
HVAC - Duct Repair and Sealing 5% 25% 18 123.6 $/bldg 75,034.9 >10 0.00
Doors - High Efficiency 0% 0% 10 0.2 S/sqft 4.1 1.67 0.03
Windows - High Efficiency 44% 100% 20 11,849.0 $/bldg 526,064.9 7.84 0.02
Roof - High Reflectivity 22% 95% 15 3,299.9 $/bldg 119,276.3 5.95 0.02
Air-Cooled Chiller - Condenser Air Temperature Reset 30% 75% 10 814.4 $/sqft 403,118.9 >10 0.00
Air-Cooled Chiller - Economizer 11% 81% 10 813.6 S/sqft 20,889.9 1.02 0.03
Air-Cooled Chiller - VSD on fans 3% 75% 15 4,665.3| $/bldg 2,894.7 0.15 0.11
Air-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft - 0.00 -
Air-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg - 0.00 -
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 25% 37% 15 1,407.1 S/sqft 44,150.2 3.40 0.02
Air-Cooled Chiller - Maintenance 44% 90% 18 9,281.0 $/bldg 260,342.9 >10 0.03
Water-Cooled Chiller - Condenser Water Temperature Reset 30% 75% 4 0.0 S/sqft 5.2 >10 0.00
Water-Cooled Chiller - Economizer 11% 81% 10 81.4 S/sqft 20,889.9 8.94 0.00
Water-Cooled Chiller - VSD on Fans 3% 75% 15 1.2| $/bldg 18.7 2.16 0.04
Water-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 403,118.9 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg - 0.00 -
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 25% 37% 15 1,407.1 $/sqft 44,150.2 291 0.02
Water-Cooled Chiller - Maintenance 44% 90% 18 9,281.0 $/bldg 260,342.9 >10 0.03
RTU - Evaporative Precooler 0% 5% 20 3.0 $/sqft 1.2 0.04 0.09
RTU - Maintenance 44% 90% 18 9,281.0 $/bldg 260,342.9 >10 0.03
Gas Boiler - High Efficiency Hot Water Circulation 1% 34% 10 0.4 S/sqft 1.8 0.02 0.09
Gas Boiler - Hot Water Reset 30% 75% 3 992.7 S/sqft 1,758,300.0 1.99 0.00
Gas Boiler - Maintenance 0% 90% 3 2,039.9| $/bldg 1,181,200.0 0.65 0.00
Gas Furnace - Maintenance 0% 90% 3 52915 $/bldg 749,700.0 0.16 0.01
Space Heating - Heat Recovery Ventilator 73% 81% 15 0.0 S/sqft 12.1 >10 0.00
Heat Pump - Maintenance 33% 95% 18 8,653.1 $/bldg 1,048,699.4 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 3.5 2.09 0.03
Ventilation - Variable Speed Control 0% 81% 15 0.0 S/sqft 2.0 6.35 0.01
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Energy Savings
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Measure Sat?.uz:::ion Applicability L;ere:rr:)e Incremental Cost Unit (kBtu/ B((;S:;I)o of Energy
sq ft) ($/kBtu)
Ventilation - CO2 Controlled 1% 8% 15 0.2 S/sqft 7.1 1.81 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 0.0 S/sqft 3.6 0.85 0.01
Water Heater - Faucet Aerators 56% 20% 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 56% 5% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 2.0 0.14 0.09
Water Heater - Desuperheater 0% 10% 5 0.0 $/sqft 8.0 2.34 0.00
Water Heater - Solar System 0% 25% 20 0.1 $/sqft 29.8 >10 0.00
Water Heater - Install Timer 44% 49% 15 0.3 S/sqft 3.4 0.70 0.05
Water Heater - Pipe Insulation 44% 49% 12 2,596.9| $/bldg 52,997.6 1.10 0.04
Water Heater - Tank Blanket/Insulation 0% 0% 10 0.0 S/sqft 2.0 2.22 0.01
Water Heater - Pre-Rinse Spray Valve 56% 5% 5 100.0 S/sqft 14,822.0 6.49 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 13.3 0.14 0.04
Interior Lighting - Daylighting Controls 0% 10% 8 0.1 S/sqft 4.2 1.69 0.02
Interior Lighting - LED Exit Lighting 50% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 11% 56% 0.1 S/sqft 1.4 0.89 0.04
Interior Lighting - Task Lighting 11% 75% 0.2 S/sqft 1.5 0.14 0.11
Interior Lighting - Timeclocks and Timers 0% 56% 0.2 S/sqft 0.7 0.16 0.11
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 S/sqft 2.6 0.23 0.09
Interior Fluorescent - Delamp and Install Reflectors 56% 61% 11 0.5 $/sqft 1.2 0.17 0.11
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 S$/sqft 0.1 0.01 0.17
Exterior Lighting - Daylighting Controls 6% 38% 0.0 S/sqft 0.3 0.36 0.05
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.3 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 0% 12 250.0 S/sqft 8,953.8 1.47 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 3.58 0.01
Refrigerator - Decommissioning 50% 0% 0.1 S/sqft 5.9 1.34 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 0.1 0.03 0.10
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 0.2 0.03 0.14
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft 0.3 0.00 0.15
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 1.47 0.04
Refrigerator - Floating Head Pressure 38% 45% 16 0.4 S$/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 $/sqft 4,809.3 0.17 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 $/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Levelized Cost

Energy Savings

Measure Sat?.uz:::ion Applicability L;ere:rr:)e Incremental Cost Unit (kBtu/ B((;S:;I)o of Energy
sq ft) ($/kBtu)
Vending Machine - Controller 2% 10% 180.0 S/sqft 18,382.6 1.38 0.01
Grocery - Display Case - LED Lighting 0% 0% 378.0 S/sqft 22,291.7 1.57 0.02
Grocery - Display Case Motion Sensors 0% 0% 2.0 S/sqft 0.3 0.00 0.18
Grocery - ECMs for Display Cases 0% 0% 15 50.0 S/sqft 4,570.0 6.84 0.01
Grocery - Open Display Case - Night Covers 0% 0% 8 0.1 S/sqft 0.0 0.02 0.16
Cooking - Exhaust Hoods with Sensor Control 1% 8% 15 1,494.0 $/bldg 51,1249 2.61 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 42% 56% 5,383.0 $/bldg 54,396.4 0.17 0.07
Pool Pump - Timer 11% 34% 10 100.0 $/bldg 20,513.8 9.00 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg 0.0 0.00 0.11
Non-HVAC Motors - Variable Speed Control 11% 38% 10 199.3 $/bldg 3,749.5 1.60 0.04
Energy Management System 44% 90% 15 31,405.5 $/bldg 1,396,350.3 2.71 0.02
Thermostat - Clock/Programmable 44% 50% 11 928.1 $/bldg 248,159.9 >10 0.00
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 5.68 0.05
HVAC - Occupancy Sensors 14% 56% 8 0.1 S/sqft 1.0 0.68 0.08
Commissioning - HVAC 0% 0% 25 0.4 S/sqft 4.6 1.64 0.04
Commissioning - Lighting 0% 0% 5 0.0 S/sqft 6.3 2.76 0.01
Retrocommissioning - HVAC 5% 36% 25 0.8 $/sqft 4.6 0.82 0.06
Retrocommissioning - Lighting 67% 72% 5 0.1 $/sqft 6.3 1.38 0.01
Advanced New Construction Designs 0% 0% 25 2.0 S$/sqft 12.2 3.13 0.06
Custom Measures 10% 45% 15 1.5 S/sqft 11.4 2.09 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 0.2 1.03 0.03
Electronics - Smart Power Strip 42% 56% 0.0 S/sqft 0.0 4.03 0.01
Electronics - Monitor Power Management 10% 95% 0.0 S/sqft 0.6 >10 0.00
Insulation - Foundation 2% 13% 20 1.4 S/sqft 1.5 0.41 0.09
Water Heating - Booster Water Heater 44% 49% 20 0.0 S/sqft 1.5 >10 0.01
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.0 S/sqft 1.2 >10 0.00
Boiler 02 Trim Controls 11% 81% 15 0.0 S/sqft 0.9 0.47 0.02
Boiler Parallel Positioning Control 11% 81% 15 0.2 S/sqft 09 0.03 0.08
Boiler blowdown heat exchanger (steam) 11% 81% 20 1.0 S$/sqft 2.5 0.03 0.08
Repair malfunctioning steam traps 0% 90% 6 77.0 $/sqft 13,880.0 0.47 0.01
Insulate steam lines/condensate tank 44% 49% 12 1,302.0 $/bldg 0.9 0.00 0.13
Destratification Fans (HVLS) 0% 33% 12 0.3 S/sqft 5.8 0.11 0.04
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Measure

Base
Saturation

Applicability

Life time

(Years)

Incremental Cost

Unit

Energy Savings

(kBtu/
sq ft)

BC Ratio
(2013)

Levelized Cost
of Energy
($/kBtu)

Exhaust Hood Makeup Air 1% 8% 10 0.2 S/sqft 6.5 0.20 0.02
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-60 Energy Efficiency Non-Equipment Data-Natural Gas College, Existing Vintage

Measure Sat?ler’::ion Applicability L::{ee:i:z)e Incremental Cost E“er(ngBf:}”"gs B((;g:;i)o Le‘:fahEz::r;:: ¥
sq ft) ($/kBtu)
Insulation - Ceiling 2% 13% 20 84,147.3 $/bldg 761,541.5 1.36 0.05
Insulation - Ducting 56% 61% 20 0.8 S/sqft 13 0.77 0.08
Insulation - Radiant Barrier 2% 13% 20 21,500.9 |  $/bldg 289,637.8 2.03 0.04
Insulation - Wall Cavity 2% 13% 20 19,567.9 $/bldg 318,121.5 2.14 0.04
HVAC - Duct Repair and Sealing 5% 25% 18 123.6 $/bldg 75,034.9 >10 0.00
Doors - High Efficiency 0% 0% 10 0.2 S/sqft 4.1 1.86 0.03
Windows - High Efficiency 44% 100% 20 11,849.0 $/bldg 526,064.9 8.98 0.02
Roof - High Reflectivity 22% 95% 15 3,299.9 $/bldg 119,276.3 7.37 0.02
Air-Cooled Chiller - Condenser Air Temperature Reset 30% 75% 10 814.4 $/sqft 403,118.9 >10 0.00
Air-Cooled Chiller - Economizer 11% 81% 10 813.6 S/sqft 20,889.9 1.10 0.03
Air-Cooled Chiller - VSD on fans 3% 75% 15 4,665.3|  $/bldg 2,894.7 0.17 0.11
Air-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft - 0.00 -
Air-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg - 0.00 -
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 25% 37% 15 1,407.1 S/sqft 44,150.2 3.75 0.02
Air-Cooled Chiller - Maintenance 44% 90% 18 9,281.0 $/bldg 260,342.9 >10 0.03
Water-Cooled Chiller - Condenser Water Temperature Reset 30% 75% 4 0.0 S/sqft 5.2 >10 0.00
Water-Cooled Chiller - Economizer 11% 81% 10 81.4 S/sqft 20,889.9 >10 0.00
Water-Cooled Chiller - VSD on Fans 3% 75% 15 1.2| $/bldg 18.7 2.79 0.04
Water-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 403,118.9 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg - 0.00 -
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 25% 37% 15 1,407.1 $/sqft 44,150.2 3.75 0.02
Water-Cooled Chiller - Maintenance 44% 90% 18 9,281.0 $/bldg 260,342.9 >10 0.03
RTU - Evaporative Precooler 0% 5% 20 3.0 $/sqft 1.2 0.05 0.09
RTU - Maintenance 44% 90% 18 9,281.0( $/bldg 260,342.9 >10 0.03
Gas Boiler - High Efficiency Hot Water Circulation 1% 34% 10 0.4 S/sqft 1.8 0.19 0.09
Gas Boiler - Hot Water Reset 30% 75% 3 992.7 S/sqft 1,758,300.0 >10 0.00
Gas Boiler - Maintenance 0% 90% 3 2,039.9| $/bldg 1,181,200.0 6.74 0.00
Gas Furnace - Maintenance 0% 90% 3 5291.5| $/bldg 749,700.0 1.95 0.01
Space Heating - Heat Recovery Ventilator 73% 81% 15 0.0 S/sqft 12.1 >10 0.00
Heat Pump - Maintenance 33% 95% 18 8,653.1 $/bldg 1,048,699.4 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 3.5 2.89 0.03
Ventilation - Variable Speed Control 0% 81% 15 0.0 S/sqft 2.0 8.73 0.01
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Energy Savings

Levelized Cost

Measure Base. Applicability s Incremental Cost Unit (kBtu/ BC Ratio of Energy
Saturation (Years) sq ft) (2013) ($/KBtu)
Ventilation - CO2 Controlled 1% 8% 15 0.2 S/sqft 7.1 2.47 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 0.0 S/sqft 3.6 1.90 0.01
Water Heater - Faucet Aerators 56% 20% 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 56% 5% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 2.0 0.27 0.09
Water Heater - Desuperheater 0% 10% 5 0.0 $/sqft 8.0 4.68 0.00
Water Heater - Solar System 0% 25% 20 0.1 $/sqft 29.8 >10 0.00
Water Heater - Install Timer 44% 49% 15 0.3 S/sqft 3.4 1.26 0.05
Water Heater - Pipe Insulation 44% 49% 12 2,596.9| S/bldg 52,997.6 1.46 0.04
Water Heater - Tank Blanket/Insulation 0% 0% 10 0.0 S/sqft 2.0 4.89 0.01
Water Heater - Pre-Rinse Spray Valve 56% 5% 5 100.0 S/sqft 14,822.0 7.54 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 13.3 1.39 0.04
Interior Lighting - Daylighting Controls 0% 10% 8 0.1 S/sqft 4.2 1.92 0.02
Interior Lighting - LED Exit Lighting 50% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 11% 56% 0.1 S/sqft 14 1.00 0.04
Interior Lighting - Task Lighting 11% 75% 0.2 S/sqft 15 0.15 0.11
Interior Lighting - Timeclocks and Timers 0% 56% 0.2 S/sqft 0.7 0.18 0.11
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 S/sqft 2.6 0.26 0.09
Interior Fluorescent - Delamp and Install Reflectors 56% 61% 11 0.5 $/sqft 1.2 0.19 0.11
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 $/sqft 0.1 0.02 0.17
Exterior Lighting - Daylighting Controls 6% 38% 0.0 S/sqft 0.3 0.46 0.05
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.3 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 0% 12 250.0 S/sqft 8,953.8 1.98 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 4.45 0.01
Refrigerator - Decommissioning 50% 0% 0.1 S/sqft 5.9 1.75 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 0.1 0.05 0.10
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 0.2 0.05 0.14
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft 0.3 0.00 0.15
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 2.03 0.04
Refrigerator - Floating Head Pressure 38% 45% 16 0.4 $/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 $/sqft 4,809.3 0.31 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 $/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Base L Life time . Energy Savings BC Ratio GG
Measure i Applicability Incremental Cost Unit (kBtu/ of Energy
Saturation (Years) sq ft) (2013) ($/KBtu)
Vending Machine - Controller 2% 10% 180.0 S/sqft 18,382.6 1.86 0.01
Grocery - Display Case - LED Lighting 0% 0% 378.0 S/sqft 22,291.7 1.92 0.02
Grocery - Display Case Motion Sensors 0% 0% 2.0 S/sqft 0.3 0.01 0.18
Grocery - ECMs for Display Cases 0% 0% 15 50.0 S/sqft 4,570.0 8.65 0.01
Grocery - Open Display Case - Night Covers 0% 0% 8 0.1 S/sqft 0.0 0.03 0.16
Cooking - Exhaust Hoods with Sensor Control 1% 8% 15 1,494.0 $/bldg 51,124.9 3.58 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 42% 56% 5,383.0 $/bldg 54,396.4 0.18 0.07
Pool Pump - Timer 11% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg 0.0 0.00 0.11
Non-HVAC Motors - Variable Speed Control 11% 38% 10 199.3 $/bldg 3,749.5 1.60 0.04
Energy Management System 44% 90% 15 31,405.5 $/bldg 1,396,350.3 3.54 0.02
Thermostat - Clock/Programmable 44% 50% 11 928.1 $/bldg 248,159.9 >10 0.00
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 7.06 0.05
HVAC - Occupancy Sensors 14% 56% 8 0.1 S/sqft 1.0 0.81 0.08
Commissioning - HVAC 0% 0% 25 0.4 S/sqft 4.6 2.06 0.04
Commissioning - Lighting 0% 0% 5 0.0 S/sqft 6.3 3.06 0.01
Retrocommissioning - HVAC 5% 36% 25 0.8 $/sqft 4.6 1.03 0.06
Retrocommissioning - Lighting 67% 72% 5 0.1 $/sqft 6.3 1.53 0.01
Advanced New Construction Designs 0% 0% 25 2.0 $/sqft 12.2 3.95 0.06
Custom Measures 10% 45% 15 1.5 S/sqft 11.4 2.08 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 0.2 1.38 0.03
Electronics - Smart Power Strip 42% 56% 0.0 S/sqft 0.0 4.34 0.01
Electronics - Monitor Power Management 10% 95% 0.0 S/sqft 0.6 >10 0.00
Insulation - Foundation 2% 13% 20 1.4 S/sqft 1.5 0.51 0.09
Water Heating - Booster Water Heater 44% 49% 20 0.0 S/sqft 1.5 >10 0.01
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.0 S/sqft 1.2 >10 0.00
Boiler 02 Trim Controls 11% 81% 15 0.0 S/sqft 0.9 4.43 0.02
Boiler Parallel Positioning Control 11% 81% 15 0.2 S/sqft 0.9 0.31 0.08
Boiler blowdown heat exchanger (steam) 11% 81% 20 1.0 $/sqft 2.5 0.32 0.08
Repair malfunctioning steam traps 0% 90% 6 77.0 $/sqft 13,880.0 4.59 0.01
Insulate steam lines/condensate tank 44% 49% 12 1,302.0 $/bldg 0.9 0.00 0.13
Destratification Fans (HVLS) 0% 33% 12 0.3 S/sqft 5.8 1.08 0.04
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Energy Savings

Levelized Cost

Measure Base. Applicability Bieline Incremental Cost Unit (kBtu/ BC Ratio of Energy
Saturation (Years) (2013)
sq ft) ($/kBtu)
Exhaust Hood Makeup Air 1% 8% 10 0.2 S/sqft 6.5 1.89 0.02
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-61 Energy Efficiency Non-Equipment Data-Electric College New Vintage

Measure Sat'z?::ion Applicability L(iere:i::)e Incremental Cost Ener(gI::BfS}I e B((;g:;i)o Le‘:fahEz::r;:: ¥
sq ft) ($/kBtu)
Insulation - Ceiling 2% 13% 20 84,147.3 $/bldg 590,983.9 0.79 0.06
Insulation - Ducting 56% 61% 20 0.8 S/sqft 1.2 0.71 0.08
Insulation - Radiant Barrier 2% 13% 20 21,500.9 |  $/bldg 192,618.5 1.02 0.05
Insulation - Wall Cavity 2% 13% 20 19,567.9 $/bldg 155,732.6 0.76 0.05
HVAC - Duct Repair and Sealing 25% 25% 18 123.6 $/bldg 78,624.8 >10 0.00
Doors - High Efficiency 100% 100% 10 0.2 S/sqft 4.0 1.79 0.03
Windows - High Efficiency 44% 100% 20 11,849.0 $/bldg 136,952.4 4.21 0.05
Roof - High Reflectivity 22% 95% 15 3,299.9 $/bldg 94,055.8 6.12 0.03
Air-Cooled Chiller - Condenser Air Temperature Reset 60% 75% 10 814.4 $/sqft 371,117.4 >10 0.00
Air-Cooled Chiller - Economizer 64% 81% 10 813.6 S/sqft 15,579.1 0.84 0.04
Air-Cooled Chiller - VSD on fans 3% 75% 15 4,665.3| $/bldg 1,846.2 0.28 0.11
Air-Cooled Chiller - Chilled Water Reset 25% 75% 10 814.4 S/sqft - 0.00 -
Air-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg - 0.00 -
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 25% 37% 15 1,407.1 S/sqft 18,188.9 1.97 0.05
Air-Cooled Chiller - Maintenance 44% 90% 18 9,281.0 $/bldg 253,447.9 >10 0.03
Water-Cooled Chiller - Condenser Water Temperature Reset 60% 75% 4 0.0 S/sqft 4.4 >10 0.00
Water-Cooled Chiller - Economizer 64% 81% 10 81.4 S/sqft 15,579.1 8.23 0.01
Water-Cooled Chiller - VSD on Fans 3% 75% 15 1.2| $/bldg 15.0 2.23 0.05
Water-Cooled Chiller - Chilled Water Reset 25% 75% 10 814.4 S/sqft 371,117.4 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg - 0.00 -
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 25% 37% 15 1,407.1 $/sqft 18,188.9 1.93 0.05
Water-Cooled Chiller - Maintenance 44% 90% 18 9,281.0 $/bldg 253,447.9 >10 0.03
RTU - Evaporative Precooler 0% 3% 20 3.0 $/sqft 1.1 0.04 0.09
RTU - Maintenance 44% 90% 18 9,281.0 $/bldg 253,447.9 >10 0.03
Gas Boiler - High Efficiency Hot Water Circulation 1% 34% 10 0.4 S/sqft 1.4 0.02 0.10
Gas Boiler - Hot Water Reset 60% 75% 3 992.7 S/sqft 1,285,100.0 1.45 0.00
Gas Boiler - Maintenance 0% 90% 3 2,039.9| $/bldg 1,015,500.0 0.56 0.00
Gas Furnace - Maintenance 0% 90% 3 5291.5| $/bldg 816,000.0 0.17 0.01
Space Heating - Heat Recovery Ventilator 73% 81% 15 0.0 S/sqft 11.3 >10 0.00
Heat Pump - Maintenance 33% 95% 18 8,653.1 $/bldg 1,022,510.1 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 5.6 4,57 0.02
Ventilation - Variable Speed Control 0% 81% 15 0.0 S/sqft 3.2 >10 0.01
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Energy Savings

Levelized Cost

Measure Sat?.l?::ion Applicability L(I:{Z:::)e Incremental Cost Unit (kBtu/ B((;S:;I)o of Energy
sq ft) ($/kBtu)
Ventilation - CO2 Controlled 6% 8% 15 0.2 S/sqft 7.1 2.46 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 0.0 S/sqft 3.4 0.81 0.01
Water Heater - Faucet Aerators 56% 20% 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 56% 5% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 19 0.14 0.09
Water Heater - Desuperheater 0% 10% 5 0.0 $/sqft 7.5 2.23 0.01
Water Heater - Solar System 0% 25% 20 0.1 $/sqft 28.2 >10 0.00
Water Heater - Install Timer 49% 49% 15 0.3 S/sqft 3.2 0.67 0.05
Water Heater - Pipe Insulation 49% 49% 12 2,596.9| $/bldg 59,686.7 1.27 0.03
Water Heater - Tank Blanket/Insulation 0% 0% 10 0.0 S/sqft 1.9 2.13 0.01
Water Heater - Pre-Rinse Spray Valve 56% 5% 5 100.0 S/sqft 14,822.0 6.55 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 10.3 0.11 0.05
Interior Lighting - Daylighting Controls 15% 15% 8 0.1 S/sqft 4.2 1.86 0.02
Interior Lighting - LED Exit Lighting 86% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 56% 56% 0.1 S/sqft 14 0.98 0.04
Interior Lighting - Task Lighting 11% 75% 0.2 S/sqft 15 0.14 0.11
Interior Lighting - Timeclocks and Timers 56% 56% 0.2 S/sqft 0.7 0.17 0.11
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 S/sqft 2.6 0.25 0.09
Interior Fluorescent - Delamp and Install Reflectors 56% 61% 11 0.5 $/sqft 1.2 0.18 0.11
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 $/sqft 0.1 0.02 0.17
Exterior Lighting - Daylighting Controls 6% 38% 0.0 S/sqft 0.3 0.45 0.05
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.3 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 0% 12 250.0 S/sqft 8,953.8 1.88 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 4.39 0.01
Refrigerator - Decommissioning 50% 0% 0.1 S/sqft 5.9 1.66 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 0.0 0.02 0.11
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 0.2 0.05 0.14
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft 0.3 0.00 0.15
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 1.92 0.04
Refrigerator - Floating Head Pressure 38% 45% 16 0.4 $/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 $/sqft 4,809.3 0.30 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 $/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Base L Life time . Energy Savings BC Ratio GG
Measure k Applicability Incremental Cost Unit (kBtu/ of Energy
Saturation (Years) sq ft) (2013) ($/KBtu)
Vending Machine - Controller 2% 10% 180.0 S/sqft 18,382.6 1.42 0.01
Grocery - Display Case - LED Lighting 0% 0% 378.0 S/sqft 22,291.7 1.89 0.02
Grocery - Display Case Motion Sensors 0% 0% 2.0 S/sqft 0.3 0.01 0.18
Grocery - ECMs for Display Cases 0% 0% 15 50.0 S/sqft 4,570.0 8.50 0.01
Grocery - Open Display Case - Night Covers 0% 0% 8 0.1 S/sqft 0.0 0.03 0.16
Cooking - Exhaust Hoods with Sensor Control 1% 8% 15 1,494.0 $/bldg 51,1249 3.56 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 42% 56% 5,383.0 $/bldg 54,396.4 0.18 0.07
Pool Pump - Timer 34% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg 0.0 0.00 0.11
Non-HVAC Motors - Variable Speed Control 11% 38% 10 199.3 $/bldg 3,749.5 1.59 0.04
Energy Management System 44% 90% 15 31,405.5 $/bldg 2,113,354.0 4.85 0.01
Thermostat - Clock/Programmable 50% 50% 11 928.1 $/bldg 245,367.8 >10 0.00
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 7.10 0.05
HVAC - Occupancy Sensors 56% 56% 8 0.1 S/sqft 0.9 0.73 0.08
Commissioning - HVAC 75% 75% 25 0.4 S/sqft 4.1 1.86 0.04
Commissioning - Lighting 60% 75% 5 0.0 S/sqft 6.3 2.98 0.01
Retrocommissioning - HVAC 0% 0% 25 0.8 S$/sqft 4.1 0.93 0.06
Retrocommissioning - Lighting 0% 0% 5 0.1 $/sqft 6.3 1.49 0.01
Advanced New Construction Designs 5% 75% 25 2.0 $/sqft 11.0 3.58 0.06
Custom Measures 10% 45% 15 1.5 S/sqft 11.4 2.36 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 0.2 1.27 0.03
Electronics - Smart Power Strip 42% 56% 0.0 S/sqft 0.0 4.10 0.01
Electronics - Monitor Power Management 10% 95% 0.0 S/sqft 0.6 >10 0.00
Insulation - Foundation 2% 13% 20 0.3 S/sqft 1.4 1.97 0.07
Water Heating - Booster Water Heater 49% 49% 20 0.0 S/sqft 1.4 >10 0.01
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.0 S/sqft 1.2 >10 0.00
Boiler 02 Trim Controls 64% 81% 15 0.0 S/sqft 0.7 0.37 0.02
Boiler Parallel Positioning Control 64% 81% 15 0.2 S/sqft 0.7 0.03 0.09
Boiler blowdown heat exchanger (steam) 64% 81% 20 1.0 $/sqft 1.9 0.03 0.08
Repair malfunctioning steam traps 0% 90% 6 77.0 S$/sqft 13,880.0 0.47 0.01
Insulate steam lines/condensate tank 49% 49% 12 1,302.0 $/bldg 0.7 0.00 0.13
Destratification Fans (HVLS) 0% 33% 12 0.3 S/sqft 5.1 0.10 0.04
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Measure

Base
Saturation

Applicability

Life time

(Years)

Incremental Cost

Unit

Energy Savings

(kBtu/
sq ft)

BC Ratio
(2013)

Levelized Cost
of Energy
($/kBtu)

Exhaust Hood Makeup Air 1% 8% 10 0.2 S/sqft 5.7 0.17 0.02
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-62 Energy Efficiency Non-Equipment Data-Natural Gas College, New Vintage

Measure Sati:::ion Applicability Lg/z:z)e Incremental Cost E“er(ngBf:}”"gs B((;g:;i)o Le‘:fahEz::r;:: ¥
sq ft) ($/kBtu)
Insulation - Ceiling 2% 13% 20 84,147.3 $/bldg 590,983.9 1.07 0.06
Insulation - Ducting 56% 61% 20 0.8 S/sqft 1.2 0.71 0.08
Insulation - Radiant Barrier 2% 13% 20 21,500.9|  $/bldg 192,618.5 1.37 0.05
Insulation - Wall Cavity 2% 13% 20 19,567.9 $/bldg 155,732.6 1.08 0.05
HVAC - Duct Repair and Sealing 25% 25% 18 123.6 $/bldg 78,624.8 >10 0.00
Doors - High Efficiency 100% 100% 10 0.2 S/sqft 4.0 1.78 0.03
Windows - High Efficiency 44% 100% 20 11,849.0 $/bldg 136,952.4 4.19 0.05
Roof - High Reflectivity 22% 95% 15 3,299.9 $/bldg 94,055.8 6.09 0.03
Air-Cooled Chiller - Condenser Air Temperature Reset 60% 75% 10 814.4 $/sqft 371,117.4 >10 0.00
Air-Cooled Chiller - Economizer 64% 81% 10 813.6 S/sqft 15,579.1 0.82 0.04
Air-Cooled Chiller - VSD on fans 3% 75% 15 4,665.3| S/bldg 1,846.2 0.27 0.11
Air-Cooled Chiller - Chilled Water Reset 25% 75% 10 814.4 S/sqft - 0.00 -
Air-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg - 0.00 -
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 25% 37% 15 1,407.1 S/sqft 18,188.9 1.93 0.05
Air-Cooled Chiller - Maintenance 44% 90% 18 9,281.0 $/bldg 253,447.9 >10 0.03
Water-Cooled Chiller - Condenser Water Temperature Reset 60% 75% 4 0.0 S/sqft 4.4 >10 0.00
Water-Cooled Chiller - Economizer 64% 81% 10 81.4 S/sqft 15,579.1 8.23 0.01
Water-Cooled Chiller - VSD on Fans 3% 75% 15 1.2| $/bldg 15.0 223 0.05
Water-Cooled Chiller - Chilled Water Reset 25% 75% 10 814.4 S/sqft 371,117.4 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg - 0.00 -
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 25% 37% 15 1,407.1 $/sqft 18,188.9 1.93 0.05
Water-Cooled Chiller - Maintenance 44% 90% 18 9,281.0 $/bldg 253,447.9 >10 0.03
RTU - Evaporative Precooler 0% 3% 20 3.0 $/sqft 11 0.04 0.09
RTU - Maintenance 44% 90% 18 9,281.0 $/bldg 253,447.9 >10 0.03
Gas Boiler - High Efficiency Hot Water Circulation 1% 34% 10 0.4 S/sqft 1.4 0.19 0.10
Gas Boiler - Hot Water Reset 60% 75% 992.7 S/sqft 1,285,100.0 >10 0.00
Gas Boiler - Maintenance 0% 90% 2,039.9| $/bldg 1,015,500.0 6.97 0.00
Gas Furnace - Maintenance 0% 90% 52915 $/bldg 816,000.0 213 0.01
Space Heating - Heat Recovery Ventilator 73% 81% 15 0.0 S/sqft 11.3 >10 0.00
Heat Pump - Maintenance 33% 95% 18 8,653.1 $/bldg 1,022,510.1 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 5.6 4.60 0.02
Ventilation - Variable Speed Control 0% 81% 15 0.0 S/sqft 3.2 >10 0.01
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Energy Savings

Levelized Cost

Measure Sati?::ion Applicability L;ere:z)e Incremental Cost Unit (kBtu/ B((;S:;I)o of Energy
sq ft) ($/kBtu)
Ventilation - CO2 Controlled 6% 8% 15 0.2 S/sqft 7.1 2.47 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 0.0 S/sqft 3.4 1.83 0.01
Water Heater - Faucet Aerators 56% 20% 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 56% 5% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 19 0.26 0.09
Water Heater - Desuperheater 0% 10% 5 0.0 $/sqft 7.5 4.51 0.01
Water Heater - Solar System 0% 25% 20 0.1 $/sqft 28.2 >10 0.00
Water Heater - Install Timer 49% 49% 15 0.3 S/sqft 3.2 1.22 0.05
Water Heater - Pipe Insulation 49% 49% 12 2,596.9| $/bldg 59,686.7 1.68 0.03
Water Heater - Tank Blanket/Insulation 0% 0% 10 0.0 S/sqft 1.9 4.74 0.01
Water Heater - Pre-Rinse Spray Valve 56% 5% 5 100.0 S/sqft 14,822.0 7.58 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 10.3 1.23 0.05
Interior Lighting - Daylighting Controls 15% 15% 8 0.1 S/sqft 4.2 1.92 0.02
Interior Lighting - LED Exit Lighting 86% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 56% 56% 0.1 S/sqft 14 1.01 0.04
Interior Lighting - Task Lighting 11% 75% 0.2 S/sqft 15 0.15 0.11
Interior Lighting - Timeclocks and Timers 56% 56% 0.2 S/sqft 0.7 0.18 0.11
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 S/sqft 2.6 0.26 0.09
Interior Fluorescent - Delamp and Install Reflectors 56% 61% 11 0.5 $/sqft 1.2 0.19 0.11
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 $/sqft 0.1 0.02 0.17
Exterior Lighting - Daylighting Controls 6% 38% 0.0 S/sqft 0.3 0.46 0.05
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.3 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 0% 12 250.0 S/sqft 8,953.8 1.98 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 4.45 0.01
Refrigerator - Decommissioning 50% 0% 0.1 S/sqft 5.9 1.75 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 0.0 0.02 0.11
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 0.2 0.05 0.14
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft 0.3 0.00 0.15
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 2.03 0.04
Refrigerator - Floating Head Pressure 38% 45% 16 0.4 $/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 $/sqft 4,809.3 0.31 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 $/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Levelized Cost

Energy Savings

Measure Base. Applicability s Incremental Cost Unit (kBtu/ BC Ratio of Energy
Saturation (Years) sq ft) (2013) ($/KBtu)
Vending Machine - Controller 2% 10% 180.0 S/sqft 18,382.6 1.86 0.01
Grocery - Display Case - LED Lighting 0% 0% 378.0 S/sqft 22,291.7 1.92 0.02
Grocery - Display Case Motion Sensors 0% 0% 2.0 S/sqft 0.3 0.01 0.18
Grocery - ECMs for Display Cases 0% 0% 15 50.0 S/sqft 4,570.0 8.65 0.01
Grocery - Open Display Case - Night Covers 0% 0% 8 0.1 S/sqft 0.0 0.03 0.16
Cooking - Exhaust Hoods with Sensor Control 1% 8% 15 1,494.0 $/bldg 51,124.9 3.58 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 42% 56% 5,383.0 $/bldg 54,396.4 0.18 0.07
Pool Pump - Timer 34% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg 0.0 0.00 0.11
Non-HVAC Motors - Variable Speed Control 11% 38% 10 199.3 $/bldg 3,749.5 1.60 0.04
Energy Management System 44% 90% 15 31,405.5 $/bldg 2,113,354.0 6.81 0.01
Thermostat - Clock/Programmable 50% 50% 11 928.1 $/bldg 245,367.8 >10 0.00
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 7.06 0.05
HVAC - Occupancy Sensors 56% 56% 8 0.1 S/sqft 0.9 0.73 0.08
Commissioning - HVAC 75% 75% 25 0.4 S/sqft 4.1 1.85 0.04
Commissioning - Lighting 60% 75% 5 0.0 S/sqft 6.3 3.07 0.01
Retrocommissioning - HVAC 0% 0% 25 0.8 $/sqft 4.1 0.93 0.06
Retrocommissioning - Lighting 0% 0% 5 0.1 $/sqft 6.3 1.53 0.01
Advanced New Construction Designs 5% 75% 25 2.0 $/sqft 11.0 3.56 0.06
Custom Measures 10% 45% 15 1.5 S/sqft 11.4 2.03 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 0.2 1.34 0.03
Electronics - Smart Power Strip 42% 56% 0.0 S/sqft 0.0 4.34 0.01
Electronics - Monitor Power Management 10% 95% 0.0 S/sqft 0.6 >10 0.00
Insulation - Foundation 2% 13% 20 0.3 S/sqft 1.4 1.96 0.07
Water Heating - Booster Water Heater 49% 49% 20 0.0 S/sqft 1.4 >10 0.01
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.0 S/sqft 1.2 >10 0.00
Boiler 02 Trim Controls 64% 81% 15 0.0 S/sqft 0.7 4.26 0.02
Boiler Parallel Positioning Control 64% 81% 15 0.2 S/sqft 0.7 0.29 0.09
Boiler blowdown heat exchanger (steam) 64% 81% 20 1.0 $/sqft 1.9 0.31 0.08
Repair malfunctioning steam traps 0% 90% 6 77.0 $/sqft 13,880.0 5.57 0.01
Insulate steam lines/condensate tank 49% 49% 12 1,302.0 $/bldg 0.7 0.00 0.13
Destratification Fans (HVLS) 0% 33% 12 0.3 S/sqft 5.1 1.16 0.04
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Measure

Base
Saturation

Applicability

Life time

(Years)

Incremental Cost

Unit

Energy Savings

(kBtu/
sq ft)

BC Ratio
(2013)

Levelized Cost
of Energy
($/kBtu)

Exhaust Hood Makeup Air 1% 8% 10 0.2 S/sqft 5.7 2.03 0.02
Optimizing Kitchen Ventilation 0% 0% 1 1.0 S/sqft - 0.00 -
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Table C-63 Energy Efficiency Non-Equipment Data-Electric School, Existing Vintage

Measure

Base
Saturation

Applicability

Life time

(Years)

Incremental Cost

Energy Savings
(kBtu/
sq ft)

BC Ratio
(2013)

Levelized Cost of
Energy ($/kBtu)

Insulation - Ceiling 7% 13% 20 84,147.3 $/bldg 761,541.5 0.93 0.05
Insulation - Ducting 27% 50% 20 0.8 S/sqft 1.3 0.61 0.08
Insulation - Radiant Barrier 2% 13% 20 21,500.9 |  $/bldg 289,637.8 1.37 0.04
Insulation - Wall Cavity 7% 13% 20 19,567.9 $/bldg 318,121.5 1.42 0.04
HVAC - Duct Repair and Sealing 5% 25% 18 123.6 $/bldg 75,034.9 >10 0.00
Doors - High Efficiency 0% 0% 10 0.2 S/sqft 2.5 1.55 0.04
Windows - High Efficiency 73% 75% 20 11,849.0 $/bldg 526,064.9 7.71 0.02
Roof - High Reflectivity 50% 75% 15 3,299.9 $/bldg 119,276.3 5.97 0.02
Air-Cooled Chiller - Condenser Air Temperature Reset 30% 75% 10 814.4 $/sqft 403,118.9 >10 0.00
Air-Cooled Chiller - Economizer 4% 49% 10 813.6 S/sqft 20,889.9 1.01 0.03
Air-Cooled Chiller - VSD on fans 15% 66% 15 4,663.7 $/bldg 2,894.7 0.15 0.11
Air-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft - 0.00 -
Air-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg - 0.00 -
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 15% 41% 15 1,407.1 S/sqft 44,150.2 3.37 0.02
Air-Cooled Chiller - Maintenance 73% 90% 18 9,281.0 $/bldg 260,342.9 >10 0.03
Water-Cooled Chiller - Condenser Water Temperature Reset 30% 75% 4 0.0 S/sqft 4.0 >10 0.00
Water-Cooled Chiller - Economizer 4% 49% 10 81.4 S/sqft 20,889.9 8.74 0.00
Water-Cooled Chiller - VSD on Fans 15% 66% 15 1.2| $/bldg 9.0 1.38 0.06
Water-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 403,118.9 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg - 0.00 -
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 15% 41% 15 1,407.1 $/sqft 44,150.2 2.85 0.02
Water-Cooled Chiller - Maintenance 73% 90% 18 9,281.0 $/bldg 260,342.9 9.99 0.03
RTU - Evaporative Precooler 0% 8% 20 3.0 $/sqft 1.0 0.03 0.09
RTU - Maintenance 73% 90% 18 9,281.0 $/bldg 260,342.9 >10 0.03
Gas Boiler - High Efficiency Hot Water Circulation 0% 34% 10 0.4 S/sqft 0.8 0.01 0.12
Gas Boiler - Hot Water Reset 30% 75% 3 992.7 S/sqft 1,758,300.0 1.99 0.00
Gas Boiler - Maintenance 35% 90% 2,039.9| $/bldg 1,181,200.0 0.65 0.00
Gas Furnace - Maintenance 35% 90% 3 5289.5| $/bldg 749,700.0 0.16 0.01
Space Heating - Heat Recovery Ventilator 44% 49% 15 0.0 S/sqft 6.7 >10 0.00
Heat Pump - Maintenance 0% 95% 18 8,650.1 $/bldg 1,048,699.4 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 2.2 1.33 0.04
Ventilation - Variable Speed Control 0% 81% 15 0.0 S/sqft 1.3 4.06 0.02
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Measure

Base
Saturation

Applicability

Life time

(Years)

Incremental Cost

Unit

Energy Savings
(kBtu/
sq ft)

BC Ratio
(2013)

Levelized Cost of
Energy ($/kBtu)

Ventilation - CO2 Controlled 1% 11% 15 0.2 S/sqft 7.1 1.81 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 0.0 S/sqft 2.1 0.54 0.02
Water Heater - Faucet Aerators 31% 20% 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 31% 5% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 1.2 0.08 0.11
Water Heater - Desuperheater 0% 10% 5 0.0 $/sqft 4.7 1.34 0.01
Water Heater - Solar System 0% 25% 20 0.1 $/sqft 17.8 >10 0.00
Water Heater - Install Timer 15% 20% 15 0.3 S/sqft 2.0 0.38 0.06
Water Heater - Pipe Insulation 15% 20% 12 2,596.9 $/bldg 52,997.6 1.10 0.04
Water Heater - Tank Blanket/Insulation 0% 0% 10 0.0 S/sqft 1.2 1.42 0.02
Water Heater - Pre-Rinse Spray Valve 31% 5% 5 100.0 S/sqft 14,822.0 6.49 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 6.0 0.06 0.06
Interior Lighting - Daylighting Controls 12% 13% 8 0.1 S/sqft 3.6 1.08 0.03
Interior Lighting - LED Exit Lighting 50% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 15% 56% 8 0.1 S/sqft 1.2 0.57 0.04
Interior Lighting - Task Lighting 4% 75% 0.2 S/sqft 1.2 0.06 0.12
Interior Lighting - Timeclocks and Timers 4% 56% 0.2 S/sqft 0.6 0.10 0.12
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 S/sqft 1.4 0.10 0.12
Interior Fluorescent - Delamp and Install Reflectors 19% 56% 11 0.5 $/sqft 1.0 0.10 0.11
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 $/sqft 0.1 0.01 0.17
Exterior Lighting - Daylighting Controls 6% 38% 0.0 S/sqft 0.2 0.27 0.06
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.3 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 0% 12 250.0 S/sqft 8,953.8 1.43 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 3.58 0.01
Refrigerator - Decommissioning 50% 0% 0.1 S/sqft 5.9 1.31 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 0.1 0.03 0.10
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 0.2 0.04 0.14
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft 0.3 0.00 0.15
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 1.43 0.04
Refrigerator - Floating Head Pressure 38% 45% 16 0.4 $/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 $/sqft 4,809.3 0.18 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 $/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Energy Savings

Base L Life time . BC Ratio Levelized Cost of
Measure Saturation Applicability (Years) Incremental Cost Unit (::tf:)/ (2013) Energy ($/KBtu)

Vending Machine - Controller 2% 10% 180.0 S/sqft 18,382.6 1.38 0.01
Grocery - Display Case - LED Lighting 0% 0% 378.0 S/sqft 22,291.7 1.57 0.02
Grocery - Display Case Motion Sensors 0% 0% 2.0 S/sqft 0.4 0.00 0.18
Grocery - ECMs for Display Cases 0% 0% 15 50.0 S/sqft 4,570.0 6.84 0.01
Grocery - Open Display Case - Night Covers 0% 0% 8 0.1 S/sqft 0.1 0.03 0.16
Cooking - Exhaust Hoods with Sensor Control 1% 11% 15 1,494.0 $/bldg 51,1249 2.61 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 5 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 13% 56% 5,383.0 $/bldg 30,456.7 0.10 0.11
Pool Pump - Timer 0% 34% 10 100.0 $/bldg 20,513.8 9.00 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg 0.0 0.00 0.11
Non-HVAC Motors - Variable Speed Control 4% 38% 10 199.3 $/bldg 3,749.5 1.60 0.04
Energy Management System 19% 75% 15 31,405.5 S/bldg 1,396,350.3 2.62 0.02
Thermostat - Clock/Programmable 50% 50% 11 928.1 $/bldg 248,159.9 >10 0.00
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 5.70 0.05
HVAC - Occupancy Sensors 14% 56% 8 0.1 S/sqft 0.7 0.88 0.09
Commissioning - HVAC 0% 0% 25 0.4 S/sqft 3.2 1.17 0.05
Commissioning - Lighting 0% 0% 5 0.0 S/sqft 5.4 2.14 0.01
Retrocommissioning - HVAC 9% 36% 25 0.8 $/sqft 3.2 0.59 0.06
Retrocommissioning - Lighting 31% 36% 5 0.1 $/sqft 5.4 1.07 0.01
Advanced New Construction Designs 0% 0% 25 2.0 $/sqft 8.7 4.19 0.06
Custom Measures 10% 45% 15 1.5 S/sqft 114 2.25 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 0.2 1.13 0.03
Electronics - Smart Power Strip 13% 56% 0.0 S/sqft 0.0 2.25 0.01
Electronics - Monitor Power Management 10% 95% 0.0 S/sqft 0.3 >10 0.00
Insulation - Foundation 7% 13% 20 1.4 S/sqft 1.1 0.55 0.09
Water Heating - Booster Water Heater 15% 20% 20 0.0 S/sqft 1.0 8.78 0.01
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.0 S/sqft 1.3 >10 0.00
Boiler 02 Trim Controls 4% 49% 15 0.0 S/sqft 0.4 0.21 0.03
Boiler Parallel Positioning Control 4% 49% 15 0.2 S/sqft 0.4 0.01 0.10
Boiler blowdown heat exchanger (steam) 4% 49% 20 1.0 $/sqft 1.1 0.02 0.09
Repair malfunctioning steam traps 35% 90% 6 77.0 $/sqft 13,880.0 0.47 0.01
Insulate steam lines/condensate tank 15% 20% 12 1,302.0 $/bldg 0.4 0.00 0.13
Destratification Fans (HVLS) 0% 33% 12 0.3 S/sqft 2.6 0.05 0.06
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Measure

Base
Saturation

Applicability

Life time

(Years)

Incremental Cost

Unit

Energy Savings

(kBtu/

BC Ratio
(2013)

Levelized Cost of
Energy ($/kBtu)

Exhaust Hood Makeup Air

1%

11%

10

0.2

S/sqft

sq ft)

29

0.09

0.04

Optimizing Kitchen Ventilation

0%

0%

1.0

S/sqft

0.00
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Table C-64 Energy Efficiency Non-Equipment Data-Natural Gas School, Existing Vintage

Energy Savings

Levelized Cost

Measure Sati:::ion Applicability L:;Z:i::)e Incremental Cost (::::)/ B((; gf;i)o o(; /E'r:;trﬁ;/
Insulation - Ceiling 7% 13% 20 84,147.3 $/bldg 761,541.5 1.33 0.05
Insulation - Ducting 27% 50% 20 0.8 S/sqft 1.3 0.77 0.08
Insulation - Radiant Barrier 2% 13% 20 21,500.9|  $/bldg 289,637.8 1.98 0.04
Insulation - Wall Cavity 7% 13% 20 19,567.9 $/bldg 318,121.5 2.09 0.04
HVAC - Duct Repair and Sealing 5% 25% 18 123.6 $/bldg 75,034.9 >10 0.00
Doors - High Efficiency 0% 0% 10 0.2 S/sqft 2.5 1.80 0.04
Windows - High Efficiency 73% 75% 20 11,849.0 $/bldg 526,064.9 8.98 0.02
Roof - High Reflectivity 50% 75% 15 3,299.9 $/bldg 119,276.3 7.37 0.02
Air-Cooled Chiller - Condenser Air Temperature Reset 30% 75% 10 814.4 S$/sqft 403,118.9 >10 0.00
Air-Cooled Chiller - Economizer 4% 49% 10 813.6 S/sqft 20,889.9 1.10 0.03
Air-Cooled Chiller - VSD on fans 15% 66% 15 4,663.7 $/bldg 2,894.7 0.17 0.11
Air-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft - 0.00 -
Air-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg - 0.00 -
Air-Cooled Chiller - High Efficiency Cooling Tower Fans 15% 41% 15 1,407.1 S/sqft 44,150.2 3.75 0.02
Air-Cooled Chiller - Maintenance 73% 90% 18 9,281.0 $/bldg 260,342.9 >10 0.03
Water-Cooled Chiller - Condenser Water Temperature Reset 30% 75% 4 0.0 S/sqft 4.0 >10 0.00
Water-Cooled Chiller - Economizer 4% 49% 10 81.4 S/sqft 20,889.9 >10 0.00
Water-Cooled Chiller - VSD on Fans 15% 66% 15 1.2| $/bldg 9.0 1.82 0.06
Water-Cooled Chiller - Chilled Water Reset 5% 75% 10 814.4 S/sqft 403,118.9 >10 0.00
Water-Cooled Chiller - Chilled Water Variable-Flow System 30% 75% 15 27,671.0 $/bldg - 0.00 -
Water-Cooled Chiller - High Efficiency Cooling Tower Fans 15% 41% 15 1,407.1 $/sqft 44,150.2 3.75 0.02
Water-Cooled Chiller - Maintenance 73% 90% 18 9,281.0 $/bldg 260,342.9 >10 0.03
RTU - Evaporative Precooler 0% 8% 20 3.0 $/sqft 1.0 0.04 0.09
RTU - Maintenance 73% 90% 18 9,281.0 $/bldg 260,342.9 >10 0.03
Gas Boiler - High Efficiency Hot Water Circulation 0% 34% 10 0.4 S/sqft 0.8 0.09 0.12
Gas Boiler - Hot Water Reset 30% 75% 3 992.7 S/sqft 1,758,300.0 >10 0.00
Gas Boiler - Maintenance 35% 90% 3 2,039.9| $/bldg 1,181,200.0 6.74 0.00
Gas Furnace - Maintenance 35% 90% 3 5289.5| $/bldg 749,700.0 1.95 0.01
Space Heating - Heat Recovery Ventilator 44% 49% 15 0.0 S/sqft 6.7 >10 0.00
Heat Pump - Maintenance 0% 95% 18 8,650.1 $/bldg 1,048,699.4 >10 0.01
Ventilation - ECM on VAV Boxes 0% 0% 18 0.2 S/sqft 2.2 1.84 0.04
Ventilation - Variable Speed Control 0% 81% 15 0.0 S/sqft 1.3 5.58 0.02
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Energy Savings

Levelized Cost

Measure Base. Applicability S Incremental Cost Unit (kBtu/ BC Ratio of Energy
Saturation (Years) sq ft) (2013) ($/KBtu)
Ventilation - CO2 Controlled 1% 11% 15 0.2 S/sqft 7.1 2.47 0.02
Water Heater - Drainwater Heat Recovery 0% 50% 5 0.0 S/sqft 2.1 1.12 0.02
Water Heater - Faucet Aerators 31% 20% 9 8.0 S/sqft 1,482.2 >10 0.01
Water Heater - Low Flow Showerheads 31% 5% 10 12.0 S/sqft 13,382.4 >10 0.00
Water Heater - High Efficiency Circulation Pump 0% 0% 10 0.4 S/sqft 1.2 0.15 0.11
Water Heater - Desuperheater 0% 10% 5 0.0 $/sqft 4.7 2.64 0.01
Water Heater - Solar System 0% 25% 20 0.1 $/sqft 17.8 >10 0.00
Water Heater - Install Timer 15% 20% 15 0.3 S/sqft 2.0 0.68 0.06
Water Heater - Pipe Insulation 15% 20% 12 2,596.9| $/bldg 52,997.6 1.46 0.04
Water Heater - Tank Blanket/Insulation 0% 0% 10 0.0 S/sqft 1.2 2.89 0.02
Water Heater - Pre-Rinse Spray Valve 31% 5% 5 100.0 S/sqft 14,822.0 7.54 0.01
Combined Boiler & Water Htg. Unit 0% 50% 15 0.8 S/sqft 6.0 0.63 0.06
Interior Lighting - Daylighting Controls 12% 13% 8 0.1 S/sqft 3.6 1.36 0.03
Interior Lighting - LED Exit Lighting 50% 86% 16 0.0 S/sqft 8.4 >10 0.00
Interior Lighting - Occupancy Sensors 15% 56% 8 0.1 S/sqft 1.2 0.71 0.04
Interior Lighting - Task Lighting 4% 75% 5 0.2 S/sqft 1.2 0.11 0.12
Interior Lighting - Timeclocks and Timers 4% 56% 0.2 S/sqft 0.6 0.12 0.12
Interior Fluorescent - Bi-Level Fixture 10% 23% 0.5 S/sqft 1.4 0.12 0.12
Interior Fluorescent - Delamp and Install Reflectors 19% 56% 11 0.5 S$/sqft 1.0 0.13 0.11
Exterior Lighting - Bi-Level Fixture 10% 30% 0.2 $/sqft 0.1 0.01 0.17
Exterior Lighting - Daylighting Controls 6% 38% 0.0 S/sqft 0.2 0.36 0.06
Exterior Lighting - Photovoltaic Installation 0% 13% 20 43,500.0 $/bldg 0.3 0.00 0.10
Refrigerator - Anti-Sweat Door Heater 0% 0% 12 250.0 S/sqft 8,953.8 1.98 0.02
Refrigerator - Auto Door Closer 0% 75% 168.8 $/bldg 18,519.4 4.45 0.01
Refrigerator - Decommissioning 50% 0% 0.1 S/sqft 5.9 1.75 0.02
Refrigerator - Demand Defrost 0% 75% 16 0.2 S/sqft 0.1 0.05 0.10
Refrigerator - Door Gasket Replacement 5% 75% 8 0.1 S/sqft 0.2 0.06 0.14
Refrigerator - Economizer 10% 38% 10 406.8 S/sqft 0.3 0.00 0.15
Refrigerator - Evaporator Fan Controls 0% 8% 16 291.0 S/sqft 5,447.6 2.03 0.04
Refrigerator - Floating Head Pressure 38% 45% 16 0.4 $/sqft - 0.00 -
Refrigerator - Strip Curtain 5% 56% 6 408.8 $/sqft 4,809.3 0.31 0.06
Refrigerator - High Efficiency Compressor 10% 38% 15 0.3 S$/sqft 0.1 0.02 0.11
Refrigerator - Variable Speed Compressor 10% 38% 15 0.3 S/sqft 0.1 0.02 0.11
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Energy Savings

Levelized Cost

Measure Sati?::ion Applicability L;ere:rr:)e Incremental Cost Unit (kBtu/ B((;(I;;:)o of Energy
sq ft) ($/kBtu)
Vending Machine - Controller 2% 10% 5 180.0 S/sqft 18,382.6 1.86 0.01
Grocery - Display Case - LED Lighting 0% 0% 378.0 S/sqft 22,291.7 1.92 0.02
Grocery - Display Case Motion Sensors 0% 0% 2.0 S/sqft 0.4 0.01 0.18
Grocery - ECMs for Display Cases 0% 0% 15 50.0 S/sqft 4,570.0 8.65 0.01
Grocery - Open Display Case - Night Covers 0% 0% 8 0.1 S/sqft 0.1 0.03 0.16
Cooking - Exhaust Hoods with Sensor Control 1% 11% 15 1,494.0 $/bldg 51,1249 3.58 0.02
Office Equipment - ENERGY STAR Power Supplies 0% 0% 5 100.0 $/bldg - 0.00 -
Office Equipment - Plug Load Occupancy Sensors 13% 56% 5 5,383.0 $/bldg 30,456.7 0.10 0.11
Pool Pump - Timer 0% 34% 10 100.0 $/bldg 20,513.8 8.82 0.00
Pool Heater - Solar 0% 34% 15 3,500.0 $/bldg 0.0 0.00 0.11
Non-HVAC Motors - Variable Speed Control 4% 38% 10 199.3 $/bldg 3,749.5 1.60 0.04
Energy Management System 19% 75% 15 31,405.5 $/bldg 1,396,350.3 3.48 0.02
Thermostat - Clock/Programmable 50% 50% 11 928.1 $/bldg 248,159.9 >10 0.00
Lodging - Guest Room Controls 0% 0% 15 260.0 S/sqft 3,134.1 7.06 0.05
HVAC - Occupancy Sensors 14% 56% 8 0.1 S/sqft 0.7 1.05 0.09
Commissioning - HVAC 0% 0% 25 0.4 S/sqft 3.2 1.46 0.05
Commissioning - Lighting 0% 0% 5 0.0 S/sqft 5.4 2.59 0.01
Retrocommissioning - HVAC 9% 36% 25 0.8 $/sqft 3.2 0.73 0.06
Retrocommissioning - Lighting 31% 36% 5 0.1 S$/sqft 5.4 1.30 0.01
Advanced New Construction Designs 0% 0% 25 2.0 $/sqft 8.7 5.26 0.06
Custom Measures 10% 45% 15 1.5 S/sqft 11.4 2.32 0.06
Refrigerator - eCube 5% 75% 12 0.0 S/sqft 0.2 1.56 0.03
Electronics - Smart Power Strip 13% 56% 7 0.0 S/sqft 0.0 2.43 0.01
Electronics - Monitor Power Management 10% 95% 5 0.0 S/sqft 0.3 >10 0.00
Insulation - Foundation 7% 13% 20 1.4 S/sqft 1.1 0.69 0.09
Water Heating - Booster Water Heater 15% 20% 20 0.0 S/sqft 1.0 8.87 0.01
Refrigeration - High Efficiency Evaporator Fan Motors 0% 8% 15 0.0 S/sqft 1.3 >10 0.00
Boiler 02 Trim Controls 4% 49% 15 0.0 S/sqft 0.4 1.99 0.03
Boiler Parallel Positioning Control 4% 49% 15 0.2 S/sqft 0.4 0.14 0.10
Boiler blowdown heat exchanger (steam) 4% 49% 20 1.0 S$/sqft 1.1 0.14 0.09
Repair malfunctioning steam traps 35% 90% 6 77.0 $/sqft 13,880.0 4.59 0.01
Insulate steam lines/condensate tank 15% 20% 12 1,302.0 $/bldg 0.4 0.00 0.13
Destratification Fans (HVLS) 0% 33% 12 0.3 S/sqft 2.6 0.48 0.06
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