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57 ABSTRACT

A method and related system for determining energy savings
that result from improvements made to a structure includes
auditing the structure before the improvements are made to
create a mockup of a section of the unimproved structure. The
structure is then fully improved, and the mockup is disposed
near aregion of the improved structure that is to be monitored.
The mockup may be thermally isolated from the improved
region. An energy-related value, such as temperature, is then
measured from the mockup and from the improved region of
the structure. The mockup provides a baseline value, while
the improved region provides a post-improvement value. Uti-
lizing these measured values, the energy savings resulting
from the improvement made to the structure can be deter-
mined.

24 Claims, 10 Drawing Sheets
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METHOD AND SYSTEM FOR MEASURING
ENERGY SAVINGS RESULTANT FROM
IMPROVEMENTS MADE TO A STRUCTURE

FIELD OF THE INVENTION

The present invention relates generally to energy-savings
measurements and methods related thereto. More specifi-
cally, a method is disclosed for accurately determining the
savings associated with reduced heat gain through an
improved structure, and using such determinations to predict
energy cost savings resultant from the improvement.

BACKGROUND OF THE INVENTION

As energy costs continue to rise, coupled with a growing
environmental awareness amongst the average consumer, an
increasing interest in energy-saving methods has become
apparent. To meet this interest, numerous energy services
companies (ESCOs) offer potential clients plans for reducing
energy-related costs in the home, office, factory, etc. For
purposes of the following, an ESCO may also include a con-
tractor or any other organization or individual that agrees to
improve a structure. Many of these plans involve structural
improvements being made to the building, and the costs of
these improvements can be quite high. To provide an incen-
tive for such capital improvements, ESCOs may agree to pay
for the actual improvements in exchange for a portion of the
resultant energy savings over a number of years.

Energy savings may be simply counted as: savings=(en-
ergy costs without the improvements)—(energy costs with the
improvements). The first term of this energy-savings equation
may be truly measured before the improvements are made to
the structure, but thereafter becomes a hypothetical or simu-
lated value. The second term may be hypothesized before the
improvements are made, but thereafter becomes a real value
that can be measured. The simple problem is, the two terms
cannot both be measured as non-hypothetical values at the
same time.

Because an accurate determination of the energy savings is
essential to both the ESCO and the customer of the ESCO, a
great deal of time and thought has gone into calculating the
two terms in the savings equation. By way of example, U.S.
Pat. No. 6,968,295 to Carr discloses a method and related
system for auditing energy-usage at a facility, such as a gro-
cery store. A plethora of data points concerning energy usage
of the facility are identified, monitored and fed into a predic-
tive algorithm running on a computer. The predictive algo-
rithm is tuned until it outputs a computed energy-usage value
that matches, within tolerable error, the measured energy-
usage value of the facility. Thereafter, hypothetical changes to
the facility may be fed into the model, which then outputs the
expected energy savings from such changes. A drawback of
the *295 patent, however, is that the value for the predicted
energy-savings is only as good as the underlying predictive
algorithm, and there is thus an inherent uncertainty as to
whether actual energy savings will match the predicted value
for those savings.

U.S. Pat. No. 5,717,609 to Packa et al. recognized this
problem, and disclosed another method and related system to
remedy it. The 609 patent discloses retrofitting a building,
but leaving a small portion of the structure in its original state
to provide the so-called baseline measurements, which are the
measurements that provide the first term in the savings equa-
tion. Under the *609 patent, putative baseline measurements
made with the small, unimproved portions of the structure
could be had at the same time and under the same environ-
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mental conditions as their post-improvement counterparts.
The *609 patent would thus appear to solve the dilemma of the
energy-savings equation, allowing real (i.e., non-hypotheti-
cal), simultaneous measurements of both pre- and post-im-
provement parameters. However, it is believed that these
small, unimproved portions do not, in fact, behave as they
would if the entire structure were unimproved. Being sur-
rounded by, and thermally interacting with, the improved
portions of the structure, the unimproved portions do not
mimic results that would be had from a fully unimproved
structure. Hence, despite the appearance of accuracy, the
baseline measurements obtained in the *609 patent are, in
fact, incorrect. Additionally, customers generally do not like
having one or more sections of their buildings being unim-
proved, but would rather that structure be improved in its
entirety.

SUMMARY OF THE INVENTION

To alleviate the above-indicated problems, the present
invention provides a method and related system for determin-
ing energy savings resulting from improvements made to a
structure.

In one aspect, a method for computing energy cost savings
resultant from an improvement being made to a structure is
disclosed. The method comprises measuring a post-improve-
ment energy value from an improved region of the structure,
measuring a baseline energy value from a mockup of an
unimproved region of the structure, and then utilizing the
post-improvement energy value and the baseline energy value
to compute an energy savings value. In various embodiments,
the measured energy values are temperature values used to
determine heat gain into or out of the structure. In one
embodiment, the improved region is an external surface of the
structure, and the mockup has an external surface that is
substantially equivalent to an external surface of the structure
before improvement. In a specific embodiment, the mockup is
disposed over the improved external surface of the structure,
being thermally isolated from this improved region and near
where the post-improvement energy value is measured. The
baseline and post-improvement energy values may be mea-
sured at approximately the same time to provide maximum
environmental consistency between the measurements.

In another aspect, a system is disclosed for measuring and
computing energy cost savings that result from an improve-
ment being madeto a building. The system includes a mockup
of an unimproved region of the structure, a first sensor for
measuring a baseline energy value from the mockup, and a
second sensor for measuring a post-improvement energy
value from an improved region of the structure. In various
embodiments, the sensors record temperature values for an
external surface of the improved structure, and a correspond-
ing region on the mockup, so that the first sensor obtains a
baseline temperature value, and the second sensor obtains a
post-improvement temperature value. In certain embodi-
ments, the mockup is disposed over the improved external
surface of the structure, and further includes a thermal isola-
tor disposed between the mockup and the improved external
surface of the structure. In a specific embodiment, the
mockup is disposed near the second sensor. The external
surface of the mockup may be substantially identical in com-
position or color to the corresponding external surface of the
structure before the structure was improved. In some embodi-
ments, the system further includes a recording device for
recording at least a value associated with the first sensor and
the second sensor.
























