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I came back to my engineering office completely exhausted. I had fielded question after question after
question about one of the least significant engineering design changes I had been involved with since I
had come to the F-15 Special Project Office at Wright-Patterson AFB.
I was a captain and just finished a presentation to a board of senior officers, requesting approval for a
change order on a bolt that fastened part of the afterburner to the new Pratt & Whitney engine for the
latest and most advanced Air Force fighter, the F-15. It was a very simple change, adding a shoulder to
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keep someone from over-tightening the bolt in the field, and I thought the meeting would be short and
the approval automatic. It was a “no brainer.” When I walked back into my office after about an hour,
completely spent, my colleagues asked how it went. I told them. Ron, who sat directly across from me,
explained what had happened.
Ron was this big, tough guy who had been the
commander of all of the Air Force ROTC cadets at the
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University of Illinois. He was smart, a natural leader and
had a great sense of humor. “It was too easy,” he said, “So
simple they actually thought they understood it; they
wanted to feel like they were making a contribution,
earning their pay by asking a lot of questions. If you had
gone in requesting an alteration in the third-degree
differential equation controlling the algorithm that
determines the integration of the fuel flow equation with the
enthalpy of the atmospheric conditions for any given
altitude, they wouldn’t have asked a single question. It would have been dead silence and you would
have been back here in five minutes, after you had finished saluting and shining all of those colonel’s
shoes.” He had a point.
Energy conservation is kind of like that. Nearly all the savings I have produced over the years have come
from changes made to complex energy systems in boiler rooms and electrical rooms, scary places
where few people go. Not from insulation or new windows or making people uncomfortable.
When I am asked where I look for energy savings, my response is that if you want to save energy, you
look at everything that uses energy. You look at everything that is connected to the electric meter, the
gas and water meters; anything that is connected to the wires or the pipes from the meters. And the
bigger the piece of equipment, the more energy it uses and the more complex it is, the more opportunity
it probably offers for savings. The windows aren’t connected to the electric meter and neither is the
insulation.
What about the lights? Of course they are connected to wires running through the building; of course,
you should look at them. Everyone can understand a light; that’s a “no brainer.” Nobody is going to ask
me about the part-load efficiency of the chillers or measuring the boiler stack temperature and
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adjusting the oxygen trim, or using outdoor air for free cooling depending on the difference between the
outdoor and indoor enthalpy.

Bill has produced savings from 20% to, in a few
projects, more than 50% from low-cost, no-cost
changes in management, operation,
maintenance and control alone in all types of

But light bulbs? Now, there is a great opportunity for savings. Let’s put in energy efficient lights. You
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replace 100-Watt incandescent bulbs with 25-Watt fluorescents and save 75 Watts for every hour they
are on. You know how many hours they are on each week and you know how much you will save. You
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compare that with the initial cost and find that you will get your investment back in 10 to 15 years. When
the local utility company and maybe the government kick in their incentive money, that period might
come down to less than five years.
Of course, most of the work I have done using actual real-time and historical data from an energy
monitoring system to simply tune up building energy systems through low-cost or no-cost changes had
a payback of weeks or months, but let’s not confuse the people who are so certain that installing
energy-efficient lighting is the best way to save energy.
I was in one of my clients’ buildings and walking down a hallway in a large high school, actually an
underground tunnel between the main building and the gymnasium maybe a quarter of a mile away,
and looking at the lights. At some point in the past the local electric utility had an incentive program that
allowed the school to replace the original incandescent bulbs with new, energy efficient, screw-in
fluorescents. The payback had looked good, particularly when the school’s contribution to buy the new
bulbs came from the capital projects fund. It made sense because that money was easier to get than
money from the operating fund, which was the one used to pay the electric bill.
As I was walking along, looking at the ceiling, it was obvious that the lighting levels under the different
fixtures varied quite a bit and the color of the light coming from the fixtures was not uniform. With all of
the same energy-efficient bulbs, the lighting in the hallway should be uniform. Something wasn’t right.
So I got a ladder and start looking at the individual bulbs. It was 20 years ago but if my memory serves
me, I found 23 different types bulbs in that hallway.
The schools sometimes ran out of money for parts midway through the year; they often had no money
to buy the expensive replacements for the energy-efficient bulbs. So when a bulb burned out, whatever
custodian was working at the time went to the supply room, took whatever bulb was on the shelf that
would fit that fixture, and replaced the burned out bulb. It didn’t matter if it was a 40-Watt spot or a 100Watt flood or a 200-Watt bulb.
When the fluorescent bulbs were installed, the old incandescents were put in the storeroom. There
was no way a school would throw away perfectly good bulbs. I wonder how that was factored into the
ROI equation when the project was sold. And, of course, I forgot to mention, when those new energy-
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