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Description
[bookmark: _MailEndCompose]This measure characterizes the energy savings from the installation of a new Programmable Thermostat for reduced heating energy consumption through temperature set-back during unoccupied or reduced demand times. This measure is limited to small businesses, as they have smaller HVAC systems that are similar to residential HVAC systems and may be controlled by a simple manual adjustment thermostat. Mid to large sized businesses will typically have a building automation system or some other form of automated HVAC controls.  Therefore, it is limited to select building types, including small office, retail – strip mall, restaurants (characterized as 1, 2 or 3 meal), small manufacturing, religious facilities, and convenience stores. This measure is only appropriate for single zone heating systems. Custom calculations are required for savings for programmable thermostats installed in multi-zone systems.
This measure was developed to be applicable to the following program types:  RF, DI.  
If applied to other program types, the measure savings should be verified.
Definition of Efficient Equipment
The criteria for this measure are established by replacement of a manual-only temperature control, with one that has the capability to adjust temperature setpoints according to a schedule without manual intervention. 
Definition of Baseline Equipment
For new thermostats the baseline is a non-programmable thermostat requiring manual intervention to change temperature setpoint.
Deemed Lifetime of Efficient Equipment
The expected measure life of a programmable thermostat is assumed to be 8 years[footnoteRef:1] based upon equipment life only[footnoteRef:2]. For the purposes of claiming savings for a new programmable thermostat, this is reduced by a 50% persistence factor to give a final measure life of 4 years.  [1:  Table 1, HVAC Controls, Measure Life Report, Residential and Commercial/Industrial Lighting and HVAC Measures, GDS Associates, 2007]  [2:  Future evaluation is strongly encouraged to inform the persistence of savings to further refine measure life assumption.  As this characterization depends heavily upon a large scale but only 2-year study of the energy impacts of programmable thermostats, the longer term impacts should be assessed.] 

Deemed Measure Cost 
Actual material and labor costs should be used if the implementation method allows. If unknown the capital cost for this measure is assumed to be $181[footnoteRef:3], as summarized in the table below. [3:  Nicor Rider 30 Business EER Program Database, Paid Rebates with Programmable Thermostat Installation Costs, Program to Date as of January 11, 2013.] 

Loadshape
N/A
Coincidence Factor
N/A 
Algorithm
Calculation of Savings 
Electric Energy Savings
ΔkWh[footnoteRef:4] 	= (∆Therms * Fe * 29.3)   [4:  Relates to furnace fan savings.] 

Where:
∆Therms 	= Therm savings if Natural Gas heating system
	= See calculation in Natural Gas section below
Fe	= Furnace Fan energy consumption as a percentage of annual fuel consumption
	= 3.14%[footnoteRef:5] [5:  Fe is not one of the AHRI certified ratings provided for residential furnaces, but can be reasonably estimated from a calculation based on the certified values for fuel energy (Ef in MMBTU/yr) and Eae (kWh/yr).  An average of a 300 record sample (non-random) out of 1495 was 3.14%.  This is, appropriately, ~50% greater than the Energy Star version 3 criteria for 2% Fe. See “Programmable Thermostats Furnace Fan Analysis.xlsx” for reference.] 

29.3	= kWh per therm
Summer Coincident Peak Demand Savings
N/A 
Natural Gas Energy Savings
∆Therms  = (EFLH * Capacity * Degree of Setback * Savings Factor) / 100000
Where:
EFLH 	=  Equivalent Full Load Hours for heating are provided as a referencein section 4.4 HVAC End Use 
Capacity		= Nominal Heating Capacity Furnace Size (Btu/hr.)
		= Actual
Degree of Setback 	= The degrees in Farenheit the temperature is setback from the space temperature setpoint (°F). Baseline manual setback should be determined and only the incremental setback due to the programmable thermostat be applied. 
	= Actual
Savings Factor 	= The percent heating savings per incremental °F setback.
	= Dependent on location and building type[footnoteRef:6]: [6:  Savings factors were developed by RSG and used TMY3 weather data and ASHRAE 62.1 design standards to estimate the heating loads through 8760 hours. The model was run with no setback and setback temperatures of 1°F, 3°F, 5°F, 7°F, and 10°F. The percent savings as a function of setback temperature was found in the slope of the line using degrees of setback at the independent variables and the percent savings as the dependent variables. See workpaper entitled “New Measure_Nicor_RSG_CI_PRGTSTAT_12-11-13.doc” for further details on the methodology and assumptions used. It is strongly recommended that future evaluation efforts are conducted to assess how reasonable these estimates are in predicting actual savings from installation of these measures.] 

	Savings Factor (Percent Saved/°F)

	Building Type
	Zone 1
(Rockford)
	Zone 2
(Chicago)
	Zone 3
(Springfield)
	Zone 4
(Belleville)
	Zone 5
(Marion)

	College/University
	1.45%
	1.47%
	1.48%
	1.72%
	1.50%

	Convenience
	0.93%
	0.86%
	0.84%
	1.00%
	0.97%

	Elementary
	2.03%
	2.10%
	2.10%
	2.23%
	2.00%

	Healthcare Clinic
	1.50%
	1.56%
	1.54%
	1.70%
	1.35%

	High School
	2.13%
	2.18%
	2.20%
	2.41%
	2.14%

	Lodging - Guest Room
	1.34%
	1.31%
	1.24%
	1.20%
	1.56%

	Lodging - Common Area
	1.11%
	1.04%
	1.02%
	1.21%
	1.20%

	Manufacturing Facility - 1 Shift
	2.62%
	2.67%
	2.71%
	2.79%
	2.56%

	Manufacturing Facility - 2 Shift
	1.57%
	1.53%
	1.53%
	1.71%
	1.52%

	Manufacturing Facility - 3 Shift
	0.37%
	0.35%
	0.35%
	0.41%
	0.37%

	Office - Low Rise
	1.99%
	1.98%
	2.00%
	2.21%
	1.89%

	Office - Mid Rise
	1.99%
	1.98%
	2.00%
	2.21%
	1.89%

	Religious Facility
	2.01%
	2.03%
	2.07%
	2.34%
	2.11%

	Restaurant - 1 Meal
	1.92%
	1.93%
	2.01%
	2.28%
	2.15%

	Restaurant - 2 Meal
	1.52%
	1.45%
	1.51%
	1.88%
	1.80%

	Restaurant - 3 Meal
	0.99%
	0.96%
	0.94%
	1.14%
	1.02%

	Retail Department Store
	1.74%
	1.70%
	1.75%
	2.09%
	1.78%

	Retail Strip Mall
	1.74%
	1.70%
	1.75%
	2.09%
	1.78%

	Warehouse
	0.95%
	0.88%
	0.86%
	1.01%
	0.98%



For example, a programmable thermostat with 5°F of setback installed in Rockford on a 75,000 btu/hr furnace at a low rise office and installed by a contractor

ΔTherms	= 797 * 75,000 * 5 * 1.99% / 100,000 Btu/Therm 
= 59 Therms






Water Impact Descriptions and Calculation  
N/A
Deemed O&M Cost Adjustment Calculation
N/A
Measure Code: CI-HVC-PROG-V01-140601

