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The laundry list
As activities in theareaof energyconservation
in building systemsunfolded from 1974
through 1979,we saw a slow but nonetheless
steadytrend towarda growing technicalma
turity. Undoubtedly,the oversimplifiedtech
niques proposed by those without a true
understandingof the technicalaspectsof the
problem, the fadsused as a crutchby those
who lack thetime or theinclinationto address
the problem in specifics, and the cure-all
productsborn of massproductionmanufac
turing systems will always be present. A
growing segment of both the engineering
professionand thebuilding managementpro
fession,however,is now recognizingthe true
valueof properdirectiontowardthetechnical
aspectsof the problemand the relentlessneed
for ongoingmanagementof energyconversion
systems.

Simple lists ineffective
In the early days of the then-popularmove
ment toward"energy conservation"in build
ing systems, the so-called laundry list ap
proach prevailed. Such efforts were simple
lists from less thana pagein lengthto several
hundredpages the latter, of course,being
governmentfunded,which were intendedto
serveas checklists.The presumptionwas that
if a building owneror systemsdesignersimply
went down the list and "did" things to his
building or its energysystemthatwere on the
list, he would conserveenergy. For several
reasons,suchlists very likely consumedmore
energyin theprocessingof the papertheywere
printed on than they havesinceconservedin
building systems.

* In most cases,they did not preparethe
user for the reduction in performancethat
would result from the actions recommended.

In some cases,the reductionwould be direct;
in others,it would be the result of a detri
mental effect on anotherintegratedsystem.

* In other cases,the result of taking the
recommendedactionwould be theconsump
tion of more energy, often resulting in in
creasedoperatingcosts.For example,reduc
ing the cooling load by addingreflectivefilm
on the glass simply might increasethe heat
consumptionif thecoolingsystemusedreheat
control.

* In their simplicity, they lacked the ability
to incorporatecost effectivenessas one ele
ment of each item.

Thus, it might be concludedthat although
the laundry list approachmight have some
limited use,it is certainlynottheeffectivetool
it was once thoughtto be. We havenow had
the experienceof somefive to sevenyears of
conducting detailed, accurateenergy audits
on numerousoperatingbuildings of all ages
and use types.The majority of theseaudits
were performedby independentanalystson
commercialand institutionalbuildings. Since
they were fundedby the owners of the build
ings, the studies understandablywere per
formed on largerbuildings and on buildings
that, in theopinion of theirowners,consumed
excessiveenergy.The valueof this free enter
prise effect cannotbe faultedsinceit is these
buildings in which efforts towardenergyman
agementcan be most immediatelyeffectivein
usereduction.The otherobviousvalueof this
effort is that thesebuildings turned out to be
the institutional and commercial buildings
designedand constructedbetweenthe mid
l950s andearly 1970s. As a result,the build
ingsstudiedhademployedin their designsthe
materialsand systems techniquescurrently
employed,and theresultsof theauditsleadus
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to thoseareasin which we canmosteffectively
concentrateour conservationefforts in the
currentdesignof new buildings.

Audits provide better lists

The audits, then, give us the background
information on which we can now start to
build more useful laundry lists. Theselists,
unlike the original ones,are not cure-all type
checklists but rather what might be called
memoryjoggers for competentdesignersand
analysts.

Theaudit of a typical relativelylargeeduca
tional institution might yield thecategoriesof
usefor fuel andelectricenergyshownin Table
30-I. With this information available, the
areasin which efforts should be directed in
eitherenergy retrofit of existingbuildingsor
design of new buildings andsystemsbecome
evident.

A brief discussionof eachof theuseareasin
the exampleaudit of Table30-1 follows. The
categoriesfor fuel energyare:

* Spaceheat-60percent.This valueactu
ally breaks down into major components,
transmissionlossesandventilation, with val
uesof 25 percentand35 percent,respectively.
The immediateindicationis that reductionsin
either the amount of ventilation air or the
hours of providing it can be as energycon-

Table30-1. Energyuse percentagesfor various
categoriesbased on an energyaudit of a
"typical" building.

Use category Percent

Fuel energy-
Space heat
Control heat
Domestic hot water

60
30
tO

Total 100

Electric energy-
Supply, return, and exhaust fans
Lighting
Refrigeration compressors
Cooling/heating auxiliaries
Miscellaneous

40
25
20
10

5

Total 100

servingas addinginsulation,andat a fraction
of theinvestmentcost.

* Controlheat-30percent.Controlheatis
the major sourceof excessiveenergyuse or
energywastethat lackedrecognitionin most
earlier efforts. Wheneverthere is simultane
ousheatingandcoolingwhetherit be to cope
with movingloadson a designdayor thedaily
reductionfrom the design day, thereis a use
of control heat. This also shows up in the
compressorenergyon theelectricalside of the
audit. It must be recognizedthat dehumidi
fication requires this simultaneousheating
and cooling, but the backlashapproachof
"outlawing" it shouldbe avoided. Designers,
however,shouldavoid the use of runaround
energywheneverit is used for any purpose
otherthandehumidificationif at all possible.

* Domestic hot water-JO percent. Al
though it might be thought that little can be
doneaboutthe energyusedfor domestichot
water,aninventive designermight seenumer
ous opportunities. As an example, in large
commercial office buildings, some studies
haveshownthat the thermallossesfrom stor
ageandpiping systems,timeintegrated,have
accountedforapproximately90 percentof the
energy inputs to the systems. In such cases,
point-of-useheating,although more costly on
the basisof unit energy,is found to be much
more economical on an annual basis, and
usually in investmentcost as well!

Electric energy use areas
The use categoriesfor electricenergyare:

* Supply, return, and exhaustfans-40
percent.Of all theenergyusedivisionsas they
line up from highestto lowest use, the fan
energy categorymost often comesup on top.
This is a result of threepast practices:

1 The extensiveuse of high-pressurefan
systemsduring the past20 years.

2 The lack of bothdesignerconsideration
and operatorunderstandingof the value of
shuttingdownthefansystemsduring unoccu
pied periods.

3 Thealmostuniversalconceptof constant
air flow, with temperaturedifferential reduc
tions to copewith load reductions.
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Designers,as a result of this, shouldmake
every reasonableeffort to minimizeair deliv
ery rates and air system pressuresand to
provide for unoccupiedcycle operationwith
the fans turned off.

* Lighting-25 percent. Once thought to
be the largestenergyconsumer,lighting has
been fairly well relegated to second place.
Still, it is a major areafor attention in both
retrofitandnewbuildingdesigns.Thedesigner
shouldacceptthe challengeof providing the
mostbeneficiallighting levelsfor bothgeneral
environmentand tasks with the minimum
numberof installedwatts andswitching sys
temsthatmay sacrificeafew hoursof lamp life
for the savingsof many times that monetary
value in electricity. As an example,some
designswere found to achieveperfectlyade
quatelighting levels in classroomswith ap
proximately2 wattspersqft while otherswere
found to usemore than 6 watts persq ft!

* Refrigeration compressor energy-20
percent. It is notunusualthat therefrigeration
energyis only one-halfof the fan energy.It is
still generally quite significant in absolute
value, however.One of the moreinteresting
aspectsof these systemsis the interrelation
shipsof thedifferent usecategories.As exam
ples, the control energy in the fuel summary
has an equal and opposite component in
refrigerationenergy;alargeportionoflighting
heat may conceivably impose loads on the
refrigerationcompressor;and the majority of
the fan energy will ultimately impact the
refrigerationsystemin mostsystemconfigura
tions.

Consideringthe refrigerationsystemitself,
muchcanbedoneto reducetheratio of output
refrigeration effect to input energy COP.

Someof theseconceptsare discussedin other
chapters.

* Cooling/heatingauxiliaries-i0 percent.
Althoughthis is a relativelysmall component
of the whole, it is one in which considerable
reductionscanbeachievedbothin retrofit and
newbuilding design.In thesimpleselectionof
cooling towers,productliteraturerevealscom
ponentsavailablefrom lessthan0.1 to 0.25 hp
per ton of capacity.Thelargestannualenergy
consumersare pumps, the energyconsump
tion of which is directly proportionalto hours
of use,flow rate,andhead.Thus,reducingany
of thesethreeeither at design conditions or
with load reductionscanprovebeneficial.

* Miscellaneous-5percent.Thiscategory
includessuch items as elevators,office ma
chines,vending machines,and the like. For
each and every one of these, the building
owneressentiallylosescontrolovertheenergy
consumptiononce the device is purchased.
Therefore,thebestapproachto energyreduc
tion in this categoryis the inclusionof energy
requirementstime integratedat the time of
purchase.

The aboveis a "laundry list" of the major
categories of energy consumptionin large
commercialand institutionalbuildings,based
on a "typical" audit developedfor existing
buildings.It is intendedto illustratethe major
categoriesof energyconsumption,thereasons
for thatconsumption,andtheextentto which
both designersand building management
teamshavecontrol overtheconsumption.The
underlyingcaution, which relatesto all such
laundry lists, however,is that changeshould
notbe instigatedordesignsmodified until and
unlessall of the implicationsof thatactionare
thoroughlyunderstood.


