
[image: image1.wmf] 


Memorandum

December 30, 2002

To:  
Jeff Harris, Sam Raskin & Jay Hall

From:
David Baylon

Re: 
Duct delivery efficiency in EnergyStar rated and reference rated cases

As we have pointed out over the last several conversations, the current formulation of distribution efficiency by the HERS rating guidelines is not only inconsistent with the empirical work that was done in the northwest to establish distribution efficiencies under various circumstances, but it is also inconsistent to the point of absurdity with the ASHRAE standard 152 protocol and the resulting model which has been developed in large part by Ecotope and Lawrence Berkeley Labs.  The assumptions used in the prototype evaluation for the EnergyStar ratings were based on empirical results collected in the early and mid 1990’s using on-site co-heat testing.  

This data and subsequent data collected in the late 1990’s became the basis for verifying and establishing a model-based duct efficiency system.  This model, while it has been developed for the last five or six years, has not been implemented in any of the standard models.  For this purpose, we have assembled a series of model runs using the prototype generated for the analysis done in the previous rating.  This is to show the results of reasonable duct leakage assumptions on overall distribution efficiency.  It is important to realize that these numbers vary substantially depending on the site of the leakage, the ratio of leakage on the supply side to leakage on the return side.  In the Pacific Northwest, return leakage is usually a very minor percentage of the total because returns tend to be located between floors, in floor cavities, or stairwells.  Using this set of assumptions, however, roughly three-quarters of the leakage to the outside is located on the supply side and one-quarter on the return side for site built homes.  In manufactured homes there is no return so all of the leakage must be on the supply ducts.  

The attached tables show the distribution efficiencies in various conditions.  These efficiencies include duct related losses, and do not include part load or combustion efficiencies on the heating and cooling systems.  Based on the HERS Guidelines 20% leakage (total to outside) is used in the reference house as described in the prototype runs.  Five and six percent leakage are used on the homes insulated to the EnergyStar standard for the Pacific Northwest.  The six-percent leakage represents the average leakage of hand-sealed duct retrofitting that was done in the northwest under various scenarios.  Five percent represents the standard currently used for tax credits and quality control in the Oregon residential energy tax credit regulations.  The latter standard was what we anticipated would be used as the duct leakage standard for the final EnergyStar specifications, though the six percent is roughly the average leakage of homes tested under the various empirical studies done in this region.

These numbers differ somewhat from the assumptions used in the development of proposed ratings.  The overall result is a 20% improvement distribution efficiency as a result of higher duct sealing standards in site built homes and a 25% improvement in manufactured homes.  In the prototype rating calculations, about a 17% improvement was assumed.  

Table 1: Distribution Efficiency, Single Family Prototype

	Leakage
	Reference
	SGC
	E-Star

	(% of Furnace Flow)
	20%
	6%
	5%

	Portland
	73.7
	87.9
	88.7

	Seattle
	73.8
	87.9
	88.7

	Spokane
	73.3
	87.3
	88.1

	Missoula
	72.4
	86.8
	87.6

	Boise
	73.7
	87.5
	88.3


Table 2: Distribution Efficiency, Manufactured Home Prototype

	Leakage
	Reference
	SGC
	E-Star

	(% of Furnace Flow)
	20%
	6%
	5%

	Portland
	68.5
	86.4
	87.4

	Seattle
	68.7
	86.4
	87.5

	Spokane
	67.8
	85.7
	86.8

	Missoula
	66.8
	85.2
	86.4

	Boise
	68.1
	85.9
	87.0
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