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Subject:
Adding Electric Space Heating Savings to the DEER Annual Energy Savings for Attic and Wall Insulation Measures
Background

The Residential Energy Efficiency (EE) Rebate Program offers incentives for adding attic and wall insulation to older homes that have electric heating.  The DEER, version 1.0 frozen dataset as of May 2005, only has insulation measures that were calculated assuming a central natural gas fired furnace space heating system.  Thus, the measure’s electric savings only accounts for the summer space cooling savings potential.  This document describes how the estimated natural gas energy savings in the DEER records for this measure were converted to electric savings for inclusion in the program.
Methodology

The DEER residential building simulation models assume that space heating is accomplish through central natural gas furnaces.  The ideal solution would be to add an additional DEER model that assumes electric space heating.  Until that option becomes available, the following conversion of the DEER natural gas savings will be used:
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The program targets older homes and hence uses the DEER attic and wall insulation measures for the pre-1978 vintage (DEER measure RunIDs that contain the code RSFm__75R in them).  The DEER pre-1978 residential building model assumes a furnace efficiency of 70%.  The DEER simulation modeling accounts for duct losses in the air distribution systems as well as equipment part load performance.  In addition, electric space heating systems may be either some form of resistance heating or heat pump systems.
To partially offset some of the uncertainties in the conversion of the space heating savings, and to simplify the estimate, the electric heating system will be assumed to be a central heat pump with a relatively low 2.2 heating COP.  A low heating COP offsets some of part load efficiencies and other uncertainties.  Also, assuming a central heat pump in lieu of a mix of different electric resistance and heat pumps allows the modeled duct losses in the estimate to remain the same.  Thus, the above formula is reduced to:
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Table 1 summarizes the results.

	Table 1. Attic and Wall Insulation Savings for All Electric Homes (pre-1978 Building Vintage)

	DEER RunID
	Electric Space Cooling Savings (kWh/1,000sqft)
	Nat. Gas Space Heating Savings (kBTU/1,000sqft)
	Space Heating Converted to Electric (kWh/1,000sqft)
	Total Electric Savings (kWh/1,000sqft)

	RSFm0675RC038
	412.9
	7,306.2
	681.1
	1,094.0

	RSFm0875RC038
	563.9
	6,744.5
	628.8
	1,192.6

	RSFm0975RC038
	678.0
	8,652.2
	806.6
	1,484.6

	RSFm1075RC038
	824.9
	9,779.6
	911.7
	1,736.6

	RSFm1375RC038
	836.4
	10,663.2
	994.1
	1,830.5

	RSFm1475RC038
	993.6
	14,476.9
	1,349.6
	2,343.2

	RSFm1575RC038
	1,122.6
	7,641.4
	712.4
	1,835.0

	RSFm1675RC048
	379.5
	16,362.9
	1,525.5
	1,905.0

	RSFm0675RW413
	73.2
	17,341.3
	1,616.7
	1,689.9

	RSFm0875RW413
	347.2
	16,457.7
	1,534.3
	1,881.5

	RSFm0975RW413
	442.5
	15,327.8
	1,429.0
	1,871.4

	RSFm1075RW413
	658.5
	16,308.3
	1,520.4
	2,178.9

	RSFm1375RW415
	640.3
	16,987.9
	1,583.7
	2,224.0

	RSFm1475RW413
	469.8
	16,897.2
	1,575.3
	2,045.1

	RSFm1575RW413
	1,034.8
	8,501.9
	792.6
	1,827.4

	RSFm1675RW413
	279.9
	37,019.2
	3,451.2
	3,731.0
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