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Infinite source
In the engineeringscience,the fundamental
textbookshave traditionally used the tech
nique of reducingseeminglycomplexprob
lems to a manageablelevel by removing all
contributing parameterspossible. Then,
within the simplified scope,the solutions to
the initial complexproblemcould commence
one elementarystep at a time. Examplesof
some such simplifications are free body dia
grams,the black box concept,definitions of
boundaries,andtheconceptof infinitesource-
infinite sink.

Unfortunately,in somedisciplinesof engi
neering,the purposeof the simplificationhas
beenlost, and the problemneverreturnedto
the initial integratedconcept. It might be
mentionedherethat thesamecriticism applies
to many disciplinesof the social sciences.In
the field of elementarythermodynamics,the
concept of infinite source-infinite sink has
been employedfor ‘decadesas a very useful
tool. However, as the engineeringstudents
enteredthe communityof designersof energy
conversionsystems,the only areasin which
the finite natureof any problem were rein
troducedwasthat of economicsor immediate
availability.

The proposition is then presentedthat the
lackof recognitionof thesesourcesandsinks
as being finite by natural laws has been a
significant contributionto two major socio
technologicalproblems of recentyears: en
vironmentaldegradationandenergyexcesses.

Sun is only infinite source

It is interesting to note the overwhelming
attention given by the scientific community
and the public sectorto the perpetuationof
the infinite sourceconceptin looking to the
sun for the long-range solutions to energy

problems.For, in reality, the sun is the only
infinite sourceof energyavailableto mankind.
The reasoningis, then, that if we simply
develop the technology of converting the
thermal solar energyinto whateverform we
desireshaft,electrical,heat,or heatremoval,
we can proceedwith businessas usual. The
factis that theflux densityof the solarnergy
is so low that thecapitalburdenof collecting,
storing,convertingtheform, andtransmitting
theenergyobtainedfrom our infinite sourceis
sogreatthatbusinessasusual is notpossibleif
this is the sole sourceavailable.

Much attention,primarily in government-
supportedresearchanddevelopment,hasbeen
directedto suchschemesas the solar furnace
capableof generatingfluids at a temperature
level compatible with the state of the art
methodsfor producingshaftpower,oceano
graphic thermal level power plants, satellite
converters,and collection by photosynthesis
to grow gigantic forests for ultimate con
version to methanol.If one carefully scruti
nizes the capital and labor, for both invest
mentandmaintenance,requiredto providean
energyunit equivalent to a single gallon of
gasoline,or energy to "power" a home with
the amount of electricity American homes
consumetoday, it is seenimmediately that,
whenthis becomesour only refuge, it will not
be"businessas usual."

Finite source must be found

The purposeof addressingthis issueis not to
discouragethe ever-importantconsideration
of lookingto theinfinite sourceas aneventual
meansof providing some of our energy re
quirements,if notall; butratherto emphasize
that the more immediatetask to beaddressed
is the"finite source."

As the engineering,architectural,business,
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andacademiccommunitiesmoveaggressively
in thedirectionof thefinite source,our society
will revel in change.The challenge to the
architectto producean estheticallyattractive
building that is functionally successfuland
utilizesthesunandenvironmentin suchaway
as to minimize energy’ required for indoor
comfort; the challenge to the engineer to
provide the product requirementsfor such a
building or for a vehiclewith a systemthat is
bothcapitaleffectiveandhasminimal process
losses;the challenge to the entrepreneurto
developand marketproductsfor a growing
energy-consciouspublic; thechallengeto edu
catorsto leadtheway in this newsociotechno
logical era,probably thegreatestchallengein
thefield of educationsincehigherlevel educa
tion wasmadeavailableto all who desiredit;
and the reward to homeownerswho can
maintaina standardof living not hookedon
consumptionof increasingamountsof energy;
all will resultfrom the hopeful recognitionof
the "finite source."

The point is not too subtle: this "finite

source"conceptis simply anotherapproachto
the almostworn-outtopic of energyconser
vation.The needfor thealternateapproachis
mandatedby thelack of successof less funda
mentalavenuestakenheretofore.

In theensuingyears,theaccomplishmentof
the goals of the finite source concept will
necessarilycausemeaningfulshifts in current
economicand businessinstitutions.Thereis
little doubt that the revenuegrowth rate of
energy suppliers will suffer, perhaps even
assumea downwardtrend. This will require
skilled managementon the part of these
institutions,managementwhich must turn to
developmentof infinite sourceenergywhereit
is mosteconomicallyadaptable,effectiveutili
zation of the finite source, and other such
diversifications.Logically, aninfinite reliance
on a finite sourceis inevitably short-lived.

In summary,if the finite sourcethrust is
successful,anincreasingdependenceuponthe
infinite source will become ever more prac
tical. If only thereweresucha patentsolution
to the infinite sink problem!


