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Building energy modeling, performance:
predictive versus comparative analysis

o, you have an energy
model and you are
wondering how the
building or technology
evaluated in the model
will perform under actual
conditions. Turns, out, that
is a very good question! The
correlation between energy
model and actual performance
depends on the type of energy
analysis used – there is more
than one type!
As was recently highlighted
at the March 2011 Building
Energy Modeling Summit
convened by the Rocky
Mountain Institute, we, the
energy consulting community,
need to do a much better
job of explaining the types of
energy analysis so our clients
can get the right type to answer
a given question. Sometimes
a “comparative” energy
analysis is needed; sometimes
a “predictive” energy analysis
is required. The inputs, steps,
outputs, and what the results
can tell you are different for
both. A quick way to tell the
difference is that the result for
a comparative energy analysis
is a single number (such as the
percent reduction of energy
cost or the number of energy
units saved) and a predictive

energy analysis is a range of
energy use and cost (with error
tolerance and sensitivity to key
inputs).
If your question is: “How
many LEED EAc1 Optimize
Energy Performance points
will my new courthouse project
be eligible for?” a comparative
energy analysis is used. LEED
points are based on a single
number, the percentage of
energy cost savings between
the building as designed
and a base case building
that performs at the codecompliant minimum. This
comparative energy analysis
gives a relative indication of the
design decisions as compared
with the code-compliant base
case. Operating parameters
such as occupancy, schedules,
temperature set points, and
“how many courtrooms in a
courthouse are in session at 9
a.m. on Wednesday?” are kept
the same in the design and
base case. While the energy
modeler will attempt to match
these parameters to how the
building is expected to operate,
at best these parameters
projected and no one really
knows the actual patterns.
Similarly, in an occupied
building, a comparative energy

Linda Morrison, PE,
BEMP, LEED-AP
Building Performance Engineering
Team Leader, Ambient Energy
analysis would give a relative
indication of one potential
energy saving retrofit compared
with another with the same
operating assumptions to
indicate which alternative is
the better investment. This is
very helpful information to
use as the basis of investment
decisions from early concept
through the end of design and
throughout the operation of

the building.
But as you may expect, the
design case from a comparative
energy analysis for LEED is a
lousy predictor of the actual
energy use or energy cost in
absolute terms. The energy
performance of even a welldesigned building is very
sensitive to the operating
parameters. In one study, wide
variation was found between
the design case energy model
done for LEED EAc1 Optimize
Energy Performance and the
actual energy results with
30 percent of the buildings
performing significantly better
and 25 percent significantly
worse (New Buildings Institute,
2008).
You may want to ask a
different questions which
are not relative to another
alternative, such as: “What
should I budget for utility
costs?” or “Will the Energy
Use Index for the courthouse
be low enough to qualify
for an Energy Star rating?”
or “Will the building be
net zero?” Really, you CAN
ask these questions! And a
predictive energy analysis can
help to answer them. The
play book must change in
the predictive energy model

to account for the variation
in actual operation and tests
the sensitivity to different
independent and dependent
variables. In the courthouse
example, the answer to
the question “how many
courtrooms are in session
at 9 a.m. on Wednesday?”
is bounded by high and
low values. Because energy
modelers tend to be engineers,
the results to the predictive
energy analysis will be a range
with caveats and explanations,
but this is the only way to make
useful prediction.
Maybe because the energy
modeling industry is mostly
engineers, we have done a poor
job of spreading the word that
there are different types of
energy questions and different
energy models. Now that you
know the difference between
comparative and predictive
energy analysis, you can get
answers that are meaningful
and valuable. And some of the
very best questions cannot be
answered with the same analysis
that establishes LEED points.

