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Infinite sink?

Chapter 19, entitled "Infinite Source" ad
dressedthe conceptsof infinite source and
infinite sink as they relate to energy eco
nomics. Following introductory discussion,
that chapterconcentratedon thesourceissue.
This chapterwill considerthereceivingendof
the energy flow path, the sink.

One interesting aspectof energy, in any
form or forms, is that it hasatendencyalways
to degradeitself to a lower"level." Theearlier
discussiondiscussedthe sun as the only true
infinite source, and even that source in its
relativeinfinity is continually transferringits
energyin astronomicalquantitiesto thespace
surroundingit. A ball at the top of a hill will
always roll down, converting some of its
potential energy to velocity, which will ulti
mately degradeto a low form of heat.

Wheneverthis direction of energy flow is
reversed-thatis, whensomeforceoutsidethe
natural order attemptsto move the energy
from a lowerto a higher"level"-a quantityof
energy is requiredthat exceedsthe increase.
The option available, then, is to sacrifice a
larger quantity of one form of energy to
provide a smaller quantity of a moredesired
form.

Anotherfundamentalconceptthatmust be
recognizedis the fourth dimensionaspectof
energy: it is as time related as life itself.
Startingwith the sun, the energy emanates
from the sunin theform of thermalradiation
in dimensionsof energy perunit time. When
ever we "consume" energy here on earth,
supposedlyfor the benefit of mankind, we
consumeit in the power dimension-energy
per unit time.

Prior to the adventof man on earth, the
energycycle achievednaturalbalances,which
ultimately resulted in storing some energy

within the earth.It waswhenman discovered
the fossil energy stored in the earth that
dependenceon a finite sourcecommenced.

Fossil energy is depleting
The time required for the formationof fossil
energyresourcesis many ordersof magnitude
in excessof the timerate of consumption,to
the extentthat the former is irrelevant. It can
thus be reasonedthat fossil energy is totally
depleting!

As energydegradesconsideredas a source
in its initial form, it can be thought of as
simply taking a useful path toward a lower
level region called a sink. And since man
generatesthe need for the flow, it can be
reasonedthat man createsthe sink. As an
example,if man createsa needfor energyin
the form of electricity, he hasdictateda need
for energy in a higher form than the stored
fossil resources.Thus, for eachunit of elec
tricity required,three to four units of fossil
energywill move from the fossil storageform
to ambient temperatureform the ambient
temperaturebeingthe ultimatesink for earth
bound processes.

Time-integrated loads are sinks
In the science of building technology,the
time-integrated loads can be thought of as
being intermediateenergysinks. Theamount
of energy available to serve these loadswas
relatively well matchedto the trueneedwhen
energywas not readilyavailableandwhenthe
monetarycostof purchasingandconvertingit
was relatively high. As the immediateavail
ability becameless of a problem, however,
and the unit cost reduced,a mismatchof the
consumptionand theneedstartedto develop.
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Fig. 26-1. Monthly consumption of electricity at
educational institution.

Indeed, in many cases the true need was
forgotten, and the problem of converting
energy in ample quantitiesto serveany need
becamethe underlying motivation. In engi
neeringtechnology,efficiency of conversion
became the goal, not efficiency in ultimate
utilization.

Figure26-1 is an exampleof thecreationof
an energysink on the campusof a relatively
large educationalinstitution in the Midwest.
This is a graphof monthly electricalenergy
consumptionin kW-hr for a calendaryear.It
is most interestingto note that the consump
tionis essentiallyindependentof thoseparam
eters that would normally be expectedto
affectit-outdoor temperature,hoursof day
light, studentpopulation,etc. On thiscampus
was createdthe ideal electrical profile from
the standpoint of the energy conversion
system!

Figure 26-2 is the fuel consumptiongraph
for the same campus for the same year.
Although there is a bit more shapeto this
curve than to that in Fig. 26-1, obviously
relatingto weather,the baseis extremelyhigh
minimummonthlyconsumptionis 57percent

of maximum and is totally independentof
campuspopulation!

Thestaffresponsiblefor the energysystems
on the campushistorically concentratedall
theirefforts on theefficiencyof theconversion
at thecampuspowerplant. The plant wasan
integratedenergy plant that producedboth
electrical and thermal energy. The electric
loads were shared with the electric utility
company in such a way that the plant effi
ciency could further be optimized. In these
efforts, the staffwas extremelysuccessful;the
plant was highly efficient.

In retrospect,however,the methodutilized
to accomplishthe high degree of efficiency
was one of building the loads to match the
availability of a given form of energy.Though
there may havebeen some validity to this
conceptin isolated instances,it was when it
became the underlying philosophy upon
which policies were basedthat reason lost
control.

Thiscasehistory is notunique.Theconcept
of "building the load" is fundamentalto our
entire current-dayeconomicsystem. Once a
pipeline company invests in running a line
acrossthe nation, it is to its overwhelming
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Fig. 26-2. Monthly consumption of fuels for same
campus as in Fig. 26-1.
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advantageto deliverall thefuel it possiblycan
through the pipe. Once an electric utility
company invests millions of dollars in a
generatingplant, its economicsurvival de
pendson maximumutilization of that plant.
If, as on thecampus,theloaddoesnotexistin
the naturalorder of things,the utility must

createa marketby building a load to support
the investmentin plant.

Thus it is that society continueswithout
policy or plan to createan infinite sink into
which we degradeour finite quantityof fossil
energyreservesat an ever-increasingratein a
highly efficient manner!


