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SUMMARY

The methods used to estimate end use in commercial buildin~s

differ in measurement purpose, accuracy~ and cost~ In this
summary. we define the issues in the comparison, and bullet the
conclusions from examination of data. Actual data will be
presented at the conference~ The source file contains detailed
engineering information from 5.000 commercial buildin~ enerRY
audits. with co~respondi monthly electric demand and
consumption in all cases. In a fraction of these facilities
(approximately 50). hourly meteri~g data was also available&
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Tools of Measurement

The historical methods of individual buildin~ end-use measure­
ment include:

o Metering: This provides individual building end use loads
or consumption~ .

o Engineering Models: These are data-intensive end use
models that are designed based on engineering theory~

o Statistical Modelso These models$ ~enerally less data
intensive than engineering models, are based on empirical
analysis of actual end use or of the results of en~ineerin~
models.

New Hybrid Models

Two new approaches to end-use estimation combine results of
of the above methods with customer bil1in~ datae

o "Conditional Demand Analysis" produces population esti­
mates on end use by regression of a data set 3 typically
composed of a statistical model and correspondin~ measured
billing data t of the form:

llin~ Data = Statistical Model + Error

result of t re~ression is an adjusted statistical
that nimizes error~
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allocation ocess produces modified end use estimates
such that t error is zero@
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In the evaluation of end use consumption t the overriding issue
is t comparison of accuracy VSe COSt0 Precision assessment
is therefore critical$ and the methods employed for analysis of

use options yielded precision assessments in each case6
methods varied: metered data was assumed to be precise;

ineering models were measured against metered data;
statistical models were measured against en~ineerin~ models and
metered data. as well as with regression statistics& Detailed
methodology 11 be presented at the conference.

costs of data collection were estimated by
s on experience with implementation@
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Sunuuary Findings

The most important conclusions to date are summariz below:

o Annual-system level estimation of end use consumption can
most cost-effectively be accomplished with an end use
survey employing statistical models of each end use.
conditional demand using annual billing data. and
allocation~ Individual end use estimates in each customer
file fall within 15-20\ with 90% confidence (dependi on
end use) and are without biase Collect a proper sample
of 2S to 40 surveys per bui'lding type 11 yield I s at
the sectoral level with 10' precision or tter$

o Annual end use estimation in individual ildin~s r uires
an engineering model and allocation to annual bills to meet
10\ precision@ It is important to recognize the impor
of allocation: engineering models by themselves do
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