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ECO Equations

B01 1.  Door Leakage Area (in2) = Door Area x Door Leakage Factor

2.  Specific Infiltration (CFM/in2) = [ (Stack Coefficient x ΔT) + (Wind Coefficient x [Wind Speed]2 )]1/2

3.  ΔT = Heating Setpoint Temp - Bin Temp

4.  Air Infiltration (CFM) = Specific Infiltration x Door Leakage Area

5.  Heat Loss Rate (Btu/hr) = 1.08 x Air Infiltration x ΔT

6.  Heating Load (mmBtu) = Heat Loss Rate x Bin Hours / 1,000,000

7.  Energy Savings = Baseline - Proposed

Note: This ECO was completed using the RETscreen program.

B02 Note: This ECO was completed using the RETscreen program.

Inputs are R-values reported in the appendices as well as the insulation square footage.

B03 Note: This ECO was completed using the eQuest program.

Two building models were created and compared using pre- and post-install window upgrade data.

B04 Note: This ECO was completed using the eQuest program.

Two building models were created and compared using pre- and post-install door upgrade data.

E01 1.  Baseline Demand (kW) = (Existing Fixture Wattage) x (Qty) X (12 Months) / (1,000)

2.  Baseline Usage (kWh)  = (Baseline Demand) x (Fixture Hours)

3.  Proposed Demand (kW) = (Proposed Fixture Wattage) x (Qty) X (12 Months) / (1,000)

4.  Proposed Usage (kWh)  = (Proposed Demand) x (Fixture Hours)

5.  Annual Energy Savings = (Baseline Energy Usage) - (Proposed Energy Usage)

6.  Annual Cost Savings = (Energy Savings) x (Energy Cost)

E02 1.  Baseline Demand (kW) = (Existing Fixture Wattage) x (Qty) X (12 Months) / (1,000)

2.  Baseline Usage (kWh)  = (Baseline Demand) x (Fixture Hours)

3.  Proposed Demand (kW) = (Proposed Fixture Wattage) x (Qty) X (12 Months) / (1,000)

4.  Proposed Usage (kWh)  = (Proposed Demand) x (Fixture Hours)

5.  Annual Energy Savings = (Baseline Energy Usage) - (Proposed Energy Usage)

6.  Annual Cost Savings = (Energy Savings) x (Energy Cost)

E03 1.  Baseline Usage (kWh)  = (Existing Fixture Wattage) x (Qty) x (Existing Hours) / (1,000)

2.  Proposed Usage (kWh)  = (Existing Fixture Wattage) x (Qty) x [(Existing Hours) - (Hours Reduced)] / (1,000)

3.  Annual Energy Savings = (Baseline Energy Usage) - (Proposed Energy Usage)

4.  Annual Cost Savings = (Energy Savings) x (Energy Cost)

E04 1.  Existing/Proposed Motor Demand (kW) = (Motor HP) x (Load Factor) x (0.746 kW/HP)/ Motor Efficiency

2.  Existing/Proposed Motor Consumption (kWh) = (Motor Demand) x (Diversity Factor) x (Annual Hours)

3.  kW Savings = [(Baseline kW) - ( Proposed kW)] x (12 Months)

4.  kWh Savings = (Baseline kWh) - ( Proposed kWh)

5.  Energy Cost Savings = Energy Savings (kW or kWh) x (Energy Unit Cost)

E05 1.  Baseline Demand (kW) = (Existing Fixture Wattage) x (Qty) X (12 Months) / (1,000)

2.  Baseline Usage (kWh)  = (Baseline Demand) x (Fixture Hours)

3.  Proposed Demand (kW) = (Proposed Fixture Wattage) x (Qty) X (12 Months) / (1,000)

4.  Proposed Usage (kWh)  = (Proposed Demand) x (Fixture Hours)

5.  Annual Energy Savings = (Baseline Energy Usage) - (Proposed Energy Usage)

6.  Annual Cost Savings = (Energy Savings) x (Energy Cost)

E06 1.  Baseline Demand (kW) = (Existing Fixture Wattage) x (Qty) X (12 Months) / (1,000)

2.  Baseline Usage (kWh)  = (Baseline Demand) x (Fixture Hours)

3.  Proposed Demand (kW) = (Proposed Fixture Wattage) x (Qty) X (12 Months) / (1,000)

4.  Proposed Usage (kWh)  = (Proposed Demand) x (Fixture Hours)

5.  Annual Energy Savings = (Baseline Energy Usage) - (Proposed Energy Usage)

6.  Annual Cost Savings = (Energy Savings) x (Energy Cost)

M01 Savings (MBtu) = (Boiler Input Rating) x ((1/Tested Efficiency)-(1/Desired Efficiency)) x (Hours per Year)

Savings ($) = (MBtu Savings) x (Energy Cost)

M02 Savings (MBtu) = (Boiler Input Rating) x ((1/Existing Burner Efficiency)-(1/New Efficiency)) x (Hours per Year)

Savings ($) = (MBtu Savings) x (Energy Cost)

APPENDIX C - EQUATIONS USED IN CALCULATIONS - NEWTOK



From the Energy Management Handbook, Turner, 4th Edition Table 13.8 p361

Savings from installing occupancy sensors are as follows:

Offices (Private) 25-50%

Offices (Open Spaces) 20-25%

Rest Rooms 30-75%

Corridors 30-40%

Storage Areas 45-65%

Meeting Rooms 45-65%

Conference Rooms 45-65%

Warehouses 50-75%

FOR E04

Load factor assumed to be 80% except in some cases. Vacuum pumps assumed 100% load factor.

Diversity factor assumed to be 95%.

Building Characteristics
Space 
Heat Cool Ventilation

Education 32.8          4.8            1.6

Food sales 27.5          13.4          4.4

Food service 30.9          19.5          5.3

Health care 55.2          9.9            7.2

Lodging 22.7          8.1            1.7

Mercantile and service 30.6          5.8            2.5

Office 24.3          9.1            5.2

Public assembly 53.6          6.3            3.5

Public order and safety 27.8          6.1            2.3

Religious worship 23.7          1.9            0.9

Storage/Warehouse 15.7          0.9            0.3

Vacant 11.9          0.6            0.3

Energy End-Use (1,000 Btu/ft2-yr)

FOR E03 - Hours Reduced

Tables 2A and 2B - 1995 Commercial Building Energy Consumption

2003 ASHRAE Applications Handbook, Chapter 35
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APPENDIX D – POST INSTALLATION PHOTOS – NEWTOK 

 

 

 

Completed Window Upgrade Completed Street Lighting Upgrade 

 
Completed Street Lighting Upgrade - Night 

 


