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The Energy Maze: How Compuiers Can

Help You Choose ttie Right Retrofit Options

by James P. Waltz, PE.

8 energy cosis continue to
Ari s, thie task of finding a way
fo cut utiiity bills whilc still
maintaining & comfortable envi-
ronment has taken on a new tone
of seriousness. With annusl en-
ergy price increases reaching
nearly 50 percent in many regions
of the country, building owners are
stepping up their commitment to
reduce energy costs.

A few years ago, during the
“first round” of the energy crisis,
owner commitment resulied in
substantial energy use reductions.
Savings of 15 {o 20 and ev:n 30
percent were not uUNCOMMoN .5 &
resuft of impiementing operational
procedure changes and other
simple energy conservation
options (ECO’s). But during the
current “round,” insiructing the
buildit,} engineer iv “tighten up”
isn't cuting it—the optivns that
remain fall info the major retrofit
category. Many of thesw expensive
retrofit ECO’s have attractive
paybacks, but they involve alter-
ing basic dsign, require rigorous
engineering, and risk sul. tL.ntial
loss of capital if selecied wrongly.

At first glance, it would appear
that the building owner has it
made—after ali, there seem to be
hundreds of companies, ranging
from equipment suppiicrs, con-
tractors, temperature control
manufacturers, and consultants
who say they have the answer to
your problem.

in fact, some building owners
are be Lieged with representatives
from varcus companies, each
uxiollng the virtue of their prod-
uct, My promising amazing

Left: There are various computer time-
Shafilg vt which e com
puterized bunwing Sime g 1 Drograms.

energy and cost savings.

Wit so many attractive op-
tions, what is it that keeps build-
ing av.ners from taking advantage
of ail of these energy savings
alternatives? The answer, of
course, is comimon sense.

One building engineer we
spoke with recently pointed out
inat if he took advantage of the
proposals he'd receivedin the last
yual alone (and if they ali worked
as their advocates said they
would), his 26-story building wouid
not only stop using electricity
entirely. but have it to sell back to
Uie POWer Company.

The problem with all of these
progasols the engineer had re-
Culved is that they were based on
highly favorable assumptions and
only took into account the energy
savings obtainable if just their
prog.sal was implemented. Eval-
uating energy ECO’s indepen-
dently in this manner almost
always leads to optimistic savings
projections, with the error increas-
ing gecinetrically with the number
of ECO’s already implemented.

For instance, in a hypothetical
building (and independent of
other ECO¥'s) converiing a terminal
reheat system to a variable air
volume system migint have a
simple payback of three years;
duciw. .tk modifications o in-
crease the use of outdoor air for
cooling may huvi- a simple pay-
back of two years, and controlling
the heating and cooling of un-
occupied spaces might pay for
itseli in two years. Since all of
these ECO's have a payback of 3
yeiu s or less, it might seem like
good sense to impiement all three
of them as soon as possible.

But what if one ECC cancels
gut the energy savings of the

James P Wallz, a
pioneer in the field of
energy management,
has developed an
integrated approach
to huilding energy
analysis. As a con-
sultant to building
owners, including the
Department of Energy,
Mr. Waliz has set new
standards for energy
efficiency in new and
existing buildings.
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others? Or, suppose implementing
one ECO makes installation of
another ECO much more costly?
How do the economies of these
ECO'’s alter with changes in occu-
pancy patterns (daytime janitori-
al?) and weather cycles; and most
importantly, how are the econo-
mies changed if all three ECO’s
are evaluated together, and in
various combinations (e.g., 1
t+2,2+3,1+31+2+3)7
These are the kinds of questions
that can be answered through
computerized building simulation.

What's computerized
building simulation?

Computerized building simulation
is simply the use of a mathematical
model to calculate a building's
energy use on an hour by-hour
basis for a typical weather year.
Since there are so many factors to
consider, and so many calcula-
tions to make, the model must be
run on a computer. Included in the
mode! are descriptions of the
building’s architecture, orientation
with respent to sun and other build-
ings, HVAC schedules and type of
equipment, thermal zones, occu-
pancy schedules, weather data
and relevant economic data. The
end product of a computer simula-
tion is a summary of heating and
cooling requirements, energy
consumption (by type of fuel},
total costs and an economic anal-
ysis of each ECO or combination
of ECO’s.

Costs and benefits.

To conduct a computerized
building simulation for a typical
250,000 square foot high-rise
office building would cost around
$12,000, or about five cents a
square foot. Assuming a typical
annual energy cost to operate the
building of between $2 and $3 per
square foot, the study costs equal
just two to three percent of annuai
enargy costs.

Besides providing the essen-

Left: The computer
model provides de-
tailed analysis of exist-
ing and post-retrofit
energy consumption.
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Energy Use Profiles
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The computer
madeling process.
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Once the necessary data has
been prepared, entered inio the
computer, and tested for its valid-
ity, simuiation can begin. Each
energy-saving measure consid-
i ered is first run through the com-
puter model individually. After
ranking the measures according
to economic attractivensss, the
most economical options are
combined in different groupings
o determine the energy savings
overlap in each group and resuli-
. B ihy economic effectiveness.
Typical ocutputs from a com-
' puterized building simulation
, = YMoav e T R include: financial comparison of
L3 cot vom e energy conservation alternatives,
including payback periods and
internal rates of return on alterna-
tive investments; monthly and
annual summaries of energy con-
sutapiion; and additional data
such as HVAC system thermal
lvad puatiles which aid ininterpret-
ing and confirming the validity of
the results.
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“Alternative
comparisons
of ECO’s will
be accurate
within 5%."
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interpretation of output.

The mest important aspect of
computer simulation is interpreta-
tion. All computer output {(including
the restatement of the input data)
should be evalualed and inter-
preted to verify both proper input
and simulation. The accuracy of
the resuits hinge on this point.
Properly done, the computer
model will match actual facility
energy consumption within 10
percent. Based on such a model,
alternative camparisons of ECO's

will be accurate within 5 percent.
In addition, it is possible to create
a “fingerprint” or characteristic
prefite of energy use in a facility
to focus on sources and uses of
energy. The chart on page 6 shows
a profite that was developad for a
large office building using com-
puterized building simulation. It
demonstrates prime conservation
targets of heating, air moving
and lighting. The owners of this
building are now working to reduce
energy consumption in exactly
these areas through a combination

Effective execution of energy conservation retrofits require highly skifled professionals.

of opi ational and HVYAC system
retrofit.

Finding the right computerized
building simulation engineer.

Occasionally, the owner's build-
ing design engineers have enough
knowledge and background to
perform the simulation. Engineers
with strong experience in the field
can perform surveys and run the
building model with the use of
computer programs available
through time-sharing companies.

But, before jumping into the
study with existing staff, » thorough
assescrient of staff capahilities
must be mad-. Reali-tirally, the
minimum requirements would in-

clude: thorough knowledge of how
building systems and equipment
really work, first-nand knowledge
of the construction trades and how
they implement modifications to
existing buildings, and extensive
knowledge of and experience with
the specific computer program
proposed for the study.

Only a limited number of pro-
fessionals possess the knowledge,
skill and experience needed to
sort through the complex maze of
conservation options and identify
those options that will make the
most efficient use of the owner's
scarce financial resources. As
always, the right professional with
the right tools will provide the
owner with the answers he needs.

The Ten Best-Selling Business Books

Compiled by Henry Hoitzman

This list is based on survey resulis
(January 15, 1881t} compiled from
retail bookstores throughout the
United State: .

1. Crisis Investing, by [ugias A
Casey (Strafford Press/Harper. ..
&1 560) (1}*

Investment opportunities in the
coming "Deprassion.”

2. Nothing Down, by Robert G. Allen
(Simon & Sctister... $70.95) (2)
Buying real estate on tess than a
shoestring.

3. What Color Is Your Parachute?,
by Richard N. Bofles (Ten Speed
Press... $5 951 (3)

How to change careers and jobs.

4. Everyone's Money Book, by
Jane Bryant Quir 1 (Delacorte ...
£14.99) 0

A guide tn spending, saving, ang
investing.

5. How You Can Become Finan-
cially Independent by In. ~<ting in
Real Estate, by Albert J. Lowry
{Simon & Schuster...$10.95) (4)
How to make somathing out of very
fittle.

€. How to Prosper During the
Coming Bad Years, by Howard J.
Ruff {Warrier Books ... $2.95) (7}
Staying green while everyone eise is
in the red.

7. Murphy’s Law—-Book Two, by
Arthur Bloch (Price {Stern/Sloan.. .
$2.50) (8)

Son of the original “Murphy's Law.”

8. The Coming Currency Collapse,
by Jerome F Smith (Books in Focus
... §12.95)*"

Ancther survival book for business.

9. How to Sell Anything to Any-
body, by Joe Girard (W ner Books
... §2.25) (8)

Top car salesman tells how he sells.

10. Murphy's Law, by Arthur Bloch
{Price St~rniStoan.. $2.50) (9)
The original "Murphy's Law" strikes
back.

¥ (1} —indicates previous position
on the list.

—indicates the first appearance
on the list.

“Only a
limited
number of
professionals
can do
the job.”
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