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Energy transportation
A fundamentalstudy of the phenomenaof
energy transportationis an essentialingredi
ent to any comprehensivedevelopmentof
future energy policies, the optimization of
energy-relatedparametersin endusesystems,
or sourcesto serve these systems. Energy
transportationhasbeenutilized for centuries,
but previous developmentshave been the
result of an immediatelyavailablesupply to
satisfy an immediatelyavailabledemand.In
many cases,the transportphenomenahave
beenconfusedwith the terminaluse require
ment or the sourceform. Thischaptersimply
presentsan overview of the conceptof energy
transportationas food for thought.

Thefirst categoryto beconsideredis thatof
transporting the energy from its source
through various stagesof processingor con
version and then to the consumeror user.
Only the current state of the art will be
discussedinitially. This categoryincludes:

* Bulk or batch transportationof raw
materials,suchas coal ore anduranium ore;
crude petroleumliquids or gases;processed
solid fossil fuels; refined nuclearfuel; various
gradesof liquid petroleumproducts;gaseous
fuelsliquefiedfor transportationeffectiveness
or efficiency; gaseousfuels in gaseousphase;
dry wastesfor processingas fuel; and fuel
processedfrom dry wastes.

* Electromagneticwave transportationof
solarenergy to the earth’s environment.

* Steady-stateconduit flow pipeline of
crudepetroleumproductsto pointsof refine
ment or use.

* Pipelineflow of refinedpetroleumprod
uctsto eitherdistribution stationsfor transfer
to othertransportsystemsor into distribution
piping systemsand processednaturalgas to
distribution systemstorageand piping sys
tems.

* Distribution piping system transport
from storage or primary pipelines to user
entitiesand distribution of variousforms of
manufacturedgas to userentities.

* Transportationof electric energy from
generatingstationseitherdirectly to useren
tities or to use entitiesvia networktransport
systems.

* Two-phasetransportfluid systems,such
as steamsystems,that conveyhigh-levelther
mal energyfrom a centralconversionplant to
userentitiesor refrigerantsystemsthatconvey
low-level thermalenergyfrom a userentity to
a refrigerationplant.

* Single-phasetransport fluid systems,
suchas high-temperaturewater or otherther
mal fluid, that convey high-level thermal
energy to a user entity or low-temperature
chilled water or other thermal fluid that
conveyslow-level energyfrom the userentity
to a refrigerationplant.

User entity
The processneedsor thermal environmental
deviceswithin the userentity building or
plant canuseavarietyof energyforms.Also,
the transport systemsavailable to the site
generallyprovidea choiceof theforms avail
able to satisfy the userneeds.Usually, all the
variousprocessneedswithin anentity arenot
bestsatisfiedby the sameform of energy,and
thesameavailableform is not necessarilybest
suited to all thevarious processneeds.Thus,
basedon the relevant parameters,a system
designeror analystmust determinethe form
best suited to the needs of each individual
process,the forms of energy available for
purchasethat could best servethe needs,the
proper conversionsystemsto employ, and
the methodsof transportor distribution that
is mosteffectivebetweenthepoint of entrance
to conversion and, subsequently,from the

51



52 II / CONCEPTS OF ENERGY

pointof conversionto theproduct.Thesesub
systemparameters,althoughintimatelyinter
related,shouldbeconsideredon the basisof
individual merit.

The transport systemsavailablewithin a
building include:

* Single-phasehigh-leveldistribution,such
as hot water or thermalfluid.

* Two-phasehigh-level distribution, such
as steam.

* Single-phaselow-gradehigh-level trans
port systems,suchascondenserwatersystems
or energytransfersystemsfor heatpumps.

* Two-phaselow-grade high-level trans
port systems,such as refrigerantcondenser
circuits-hotgas and liquid.

* Single-phaselow-level distribution sys
tems, suchas chilled water or thermalfluid.

* Two-phaselow-leveldistribution,suchas
refrigerantsuctionvapor.

* Electric energydistributionvia electrical
conductors.

This chapterdoesnot include a complete
discussionon the relativefeaturesof eachof
thesealternatives.However, the systemsde
signer should thoroughlyinvestigatethe ad
vantagesand disadvantagesof eachof these
distribution forms. Basic considerations
shouldinclude:parametersof investmentcost
of both the distribution systemand the inter
face at the processor terminal and at the

source,flexibility for changesin sourceform,
distribution system efficiency or energy ef
fectiveness,maintenancerequirementsand
costs, and adaptability to future system
growth or modification.

Although the energy transportationsys
tems to the userentity are not of immediate
concernto the systemsdesigner,they are of
paramountimportanceto societyandits busi
ness institutions in the future. The ramifica
tions of energy transportationmust be con
sideredin depthby corporatedecisionmakers
in bothenergyindustriesandthe userfacility
industriesand by policymakersat all levels.
Energy is a resource;most forms are both
depletingandhighlylocalizedin nature.Thus,
the transport concept is the key to future
viability of bothlocal andnationaleconomies.

Perhapsit is the recognitionby many that
the universal distribution of solar energy
directly to the userentity negatesthe needto
addressthis complex problem and is thus
responsiblefor the appeal of solar energy.
Others have recognizedthe limitations of
solar availability due to limited flux density
and, consequently,have turned to the con
ceptual developmentof such transportsys
tems as laser beams and extremely high
densityelectromagneticradiation to address
our transportationneedsof the future. Until
such times as these are developed to the
demonstrationstage,however,our needsmust
be satisfiedby optimumutilization of current
technologyin conversionand transport.


