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Improving Management

Through New Technologies

|
i by the Technology Task Force

| This special issue of Facilittes Manager shares its theme with APPA's 73rd Annual
Meeting*. which i being held July 1316 in Boston. Massachusetts. The three

| interlocking essays discuss the many applications of technology to facilities man

| agement. These are followed by nine institutional reports on specific ways in which

| computers and other high technology tools have been incorporated into the daily
activities of the physical plant. All can be modified to suit any facilities operation
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by V. Randall Turpdn . 4
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' by Mohammad H. Qayournl i oot B
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by John A Heinz . ’ i ; - : 12

The Beports
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by Jerry W, Segers 16
Scheduled Preventive Maintenance of Equipment

by Melanie |, Barrier & Mark D. Langlord 17
Automaring Lock and Key Functions

by Charles F. Harrington 18
High Tech Protection of Gas Pipelines

by Fred A Giles \ 20
Inmovative Solutions for the Small College

by Raymond A. Jean . . ) |
Housekeeping Management Improvement Program

by Richard 5 Sanchez T ; 22
Preventive Maintenanoe: Vehicle and Equipment

by Brad Fahr . . ey ; ; -
Financial Control for Physical Plant

by Charles N. Moody : . 2
Computer-Aided Drafting in the Physical Flant Environment

by Gary L. Beynolds X7
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The Technology Task Force is an ad hoc committee of the Association of Physical
Plant Administrators of Universitics and Colleges. Randall Turpin chairs the fask
force and is director of the plant operations department at the University of Utah

in Balt Lake City, Members of the task force are Mohammad Qayourni, Ph.D
asesociate director of Boilities management ai the Ueiversity ol Cipcinnat, and

John Heinz. director of the physical plant department at the University of
Washingron in Seaitles
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The Application
to Facilities
Management

by V. Randall Turpin

constrction equipment dealer in
the Salt Lake Clty area wses the fiol-
lowing slogan in his advertising
Youa can't do today's work with yesterday's
equipment i you expect to be in basiness
LOEROTTEW
W in facilithes management could pama
phrase thar slogan when conssdering the
use of techmalogy im our phiysical plant
crperations: 1f we try 1o manage our crgant-
caticnms todsy using yesterday's technology,
we very likely will not be the sdministratons
in the funire
At the University of Dish we have been
firm believers in wsing computer technology
i help i manage sur department. 5o
many people are now using the computer o

| ass=t them in completing their assigned
| tasks that [ dant believe we could soccess
| fully manage our department without this

wital tool.

All of us have been Esced with the di
lemma of shrinking maintenance budgets
this forces us to ook continually for ways

| to stretch our available dollars. I you are
| still facing the problem of increasing mainie

nance responsibdlities and decreaséng o

| static maintenance |:-||.|:|ge|:s bt hawe niot
| comsidered full use of the COMTpUDbET 45 an
| admindstrative tool it may be time to take a

long. hard look

My department has a standing anmual
major objective 1o Hnd ways to be more
efticient, and the use of computer technology
has. in fact, allowed us to operate "smanter”
and therefore more efficiently, Wi recently
reviewed our current ueage level and realized
that if the “wicked COMpUtes fairy” was 1o
swoop down on our campus and remove
the units used to administer our department.
we woaild not be able to deliver support
gervices to the campus, Thess services
range [rom memos from the direcvor's oifice
amd wtilivy interraplion notiées. bo the
anriaal budges request and paychecks for all
of our employees. among many other appli
caticms.

Mini Computers

To meet our departmental needs. we are
using a Miceo Dwta mink computer with mioe
strategically placed terminalks and ten per-
somal computers (eeven [BM XTs rwo Lead-
ing Edge. and one AT&T!. The mini com
puter is the workhorse unit for the depan
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ment and is operated by our stafl suppon
groug. the Central Serveces Divigion which
handles basic secounting. work plirnming,
paymall and personnel fkinctions. This
division produces the managesment reparms
that keep us moving shead

The reports produced inchide weekly and
maathly badget expendinure updates. all
carefully reconcibed o official central ad-
ministtation acounting totals. All praject
accounting costs are updated weekly and
available to the appropriate mansgers. The
proect accounting tnclsdes all plansed and
unplanmed matatenamoe work orders and
billable work. including invaices for com-
pleted jobs. In addition. the computer
system i used to produce personnel reparts,
the bimonthly payroll. acuvity logs for each
operating unit. and daly work arders far all
shops. inchding preventive maintenance
work and phoned-in trouble calls. Central
Services geserstes utility internuption
natioes o appropriste parties via the com-
puter. and they weekly update the capital
renewal and replacement. capital improse
meents. and code compliance data bases.
Monthly atility ussge and billings also
reveive the attention of this group sod ther
TFUSTY CORPILETE.

These sctivities are virtuslly worthless o
they don't help your department work with
more intelligence, and this s exactly where
we feel we have found the key to making
technology work for us. The people em
poved inowr staff support unit have the
ability to visualize and understand the real
meerln dmn'm.lu:gﬂn:nt group T'I'prg,rhiwq
taken these administrative needs and found
ways o meet them through available com-

r r.:r_'lml.ngf wWith I:h:-eq'l.w
E:m:lllrg our raw data and giving us the
desired information in retumn, we anz able
tomake meaninghal and timely management
decisions on a wide varety of matters

Crur mini commpater serves as our founda-
tion and thus carmies the heavy boad of ad-
ministrative demmands. This backbome sys-
tem affords us the lnxury of having all af
our basic operating data in one integrated
data base that can be a.l:-l:ulﬂﬂ:}' rernobs
terminals. This is 3 great advantage for us.
amd pince everyone is working from the same
wet of facts, our u:l.l.n.'l.u,emﬂ'll.dn'.l:l.untt.m
be made at the appropriate level in the vari-
s divisions with accuracy. Mis-
understandings are reduced

An f:mplfnfthl.ll:emﬁ!m:nﬂdbewh!n
thee project data base is accessed by the work
planner to coordinate scheduling, the inds-
vidisal shop supervisor to review his or ber
ﬂ]l:p‘s Progress, or the division manager bo
FrEvlew lheprrﬁ:lmuenfma] Ehupl
Everyone can view the zame material

I addition, our mini computes has been
made to serve other divisions In the depart-
ment. Several years ago our custodial divi-
slon developed a sophesticated standand
cleaning program based on the actual chean-
ing requirements for each individual space

within every building on campus. The
stardards program incressed the effecrive-
ness of our dlesning prograrm greatly. buit
manipulating the secessary data was a
tough clercal assignment. By having the
minl computer handle this program data, gt
is now possible to quickly sccess the data
and make intelligent decisions regarding
this extremely visible operation

Al of the records for key Bsuing and
building locks are handied by the Micmo
Data compuster. As lock changes are made
or keys are issued to campus Goudty, staff,
and students, the records are entered tm-
mediately using a terminal located in the
key shop. Again. this data base can be
accessed and viewed by others in the de
partment and :aa'talp:rpmlde the univeer-

The annual budget

request is now
completed on a
personal computer
and sent to the

vice president's office
on a floppy disk.

We no longer deal
with hard copies and
hours of overtime.

sity's Public Rafety Depanment with accu-
rate information when imvestigations are in
progiess

Vehicle opesating cost data &5 fed into the
emind comipuiter datly and vesults in mothly
gasoline and oil billings for campus depart-
meents. The manager of our oenviral mobor
paol can also run a varsety of repos o
analyze the operation of the fleet. From this
analysts he can determine vehicle replace-
ment schedules. wehicles that should be

Daily work order orreation i abor
and material fed into the mini allows us o
acourately track the costs associated with

all of the major pieces of operating squip-
meent in our butldings and whlity systems.

Management personne] on all levels can
acceds the data co evaluate the performance

al & specific compoanent and determine its
ecomamical replscement schedule. This data
alsn allows us to make extremely accurate
recommendations regarding the future
nonuse of equipment or components that
have not performed economically or relfably

an campus.

Parsonal

The functions handled by the mini com-
paiker are essential oo our basic operation,
and It is neceagary 1o have these baseline
functions centralized for the reasons dis-
cussed above, But we also recognize that
many functions in the depastment are
unigue fo a ghven operating wnit and would
mot be efficient for a mini 1o handle This
where the exiting technology of the personal
compister (PC)emters the scene. The personal
comgputer complements our basic system
extremely well

Specialieed data that does nol need 1o be
shared by others in the department can be
entered nto a personal computer and man-
igialated by an tndividual for a vasiety of
effective results. Based on recommendations
from the university's data processing de-
partment and our own initial usage we
determined that three readily available
personal computer programs wouald enable
o people o handle all of their forecasted
feeds DataEase (dats base management!,
Symphony (spreadshests] and Multibase
{woard processingh. Many other programs
with equally reasomable costs are available.
but these have worked well for us.

With the “canned” sobtware eaded in
thelr PCs, our people can enter the data im-
portant 1o them and their assigned respon-
sibilsties. The data can be accessed to quickly
develop planning pricettics. produce budget

[CQUest feports, oF cxamine a varety of
“what-if” simuations. Becauase of the decsion

to use the thoee basic sofrware packages
unlicrmly throughowt the deparmment. we
also have the ability to transber data to other
ll'l::sﬂ-tﬂdthpﬂ'l'rﬂ-!ﬂtﬂ personnel if de-
sired.

Wemenmmqma_al] of our ll'h:!p super:
wisars to jump in and get their feet wet
Some are still wading. but others are be
T:nf] swimmers. In any case,
a thedr ﬂ:iﬂmmm‘t
our owverall objective of becoming increas
ingly efficiens.

it I5 a unique experience to watch a doubt:
ing supervisor remove 3 file from the trusted
fide cabinet and begin to enter the data in
the PC. Then to see the same supervisos ac
cess the data in a PC to quickly and acca-
rately analyze the information to produce a
recommendation s exciting. The final touch
is for the supervisor to push a button or two
h:prn:lnn:ﬂwnﬂttmrepm‘tmmmmu-
dlation in tioee to hand it to his or ber man-

ager for a critical planning meeting. The old
trusty file cabinet never perfarmed ke this
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Externally mandated programs have
caused ;lprpbq nl]ﬁ]t: for all ph'g,lrll:a] FI.II:IE
directors. Bequirements have been substan-
ital for dealing with PCHs. ashestos. dght-to
know ordinances, and, on our campus, back-
flow prevention devices for our campus
cwmed and operated water system. The PCs
ame hefping us deal with the special record
keeping required by these programs. Once
data 15 entered in the PC. we can easily gen
CLANE FepOrts oF surmmaries in the desined
foamat 1o meet the needs of the ot -
eide agencies.

Fumds for major roof repairs throughour
the state of Uiah ae sdoviniatered from a
central state office. Roofing personnel have
entered their ool inspection data inte a PC.
allovwding us poquickly update our reafing
duts base whenever 3 change in status of-
curs. Mow priorities on replacement needs
cait be easily changed and & pew lbiting pre-
paned on & momEnt's potice.

Currently our grounds crew (5 using a PC
to pecaed data on teee replacerments, spraying
programs, fertiliser programs. and eqgualp-
ment cogts, and to contral their astomati:
epeinkling clocks from a central location
Thiey use their unigue dats base regulady 1o
develop recommendations for improving
odar ,g,rm.mﬂ: programs and o l::q:! muanage-
ment aware of ongoing activities.

Several of our operating units are using
the PC 1o assist them with the administra-
tion of our employes perfformance evaluation
system with cutstanding results

Cme of our most crucial tasks—the anpual
tadget request—is now completed on a per-
sonal computer and sent o the vioe prest
dent's office on a floppy disk. We no longer
deal with hard coples and hours of overtime
needed fo type and retype budget requests
o meet uneeasonable tme deadlines. Our
previous year's bodget Is now sent 1o us on
a floppy disk. We prepare our request hased
on guidelines from the budget office. All
calculations are done using the PC and our
final recommendation (s submimed on the
floppy disk. This i a huge improvement
awed procedures wsed b past yesrs

Although the saricch in the director’s
office from TypewTiter (o word processar
was 3 painful one becauss of equipment
malfunction, we are now certain H'I-I‘t Il:li-

the answer 10 our -:nm'stu
ments. The fesrures avalable Hm:u.g'h I:he
ment allow us to puat

word processing equ

ouf letter prrEﬂ'l. F‘nrq-ulnn:] work every
time with unnecessary clerical effort. This
allows my administrative assistant to atiline
her management skills to solve department
problems. She now has time to waork on
critical special projects and assist me in

solving the many people problems thar
artse each day

Conclusion

Il these few examples of the use of mini
and personal computers sound foo good o
be trse the fact is they are good and they
are truel And our people are just beginning
to understand the potential of how wsefud
these toals can be to them.

We in Escilittes maragement are ex:
tremely fartunate ta be in the sitartion
where technalogy is clearly serving ws We
have expenenced situations in the past
where the technology was controlling us. as
in the tail wagging the dog. We've all heard
thie horres stories of comiputer (nstallations
that have actually created more problems
than they've solved. It can happen: we
know because we cxpenienced some nega-
tiwe results when we ficst took the fump
from manual to computer methods

The secret is to insist that the technology
work for you Don't become & slave to it
with the wenderiul array of available
hardware and :nﬁwmal.m.‘nn‘ruﬂl.-;ntﬂ.
there is no excuse left for us. The cormect
use af today's can ensure that
we will be the physical plint administrators
of romorno. [ ]
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| awailable federal funds for universites amd

Total Systems

by Mohammad H. Qayoumi

he 19808 have created new challenges

aiwd izsues for physical plant sdmin-

istrators. These challenges are in the
background of enrcllment drop for mest of
the country's nstitutions, sharp declines in

colleges, maintenance and operation of ever
increastngly compley facilities. shorter
equipment life cycles, large backlogs af
deferred maintenance, and an avalanche of
government regulations. In other words,
the job of 2 physical plant admintstrator has
fundamentally changed from what it was
thirty years ago. & slzalbde pusber of in
gtitgticms are trying to solve pew problems
with old solotions and, as expected. ane not
wery successful in obtatsing astisfactory pe-
sults.

At the tum af the centary the @ilmoed
industry was at s peak expansion period
Every month routes were apened and new
services added. Why has this industry
declined to.a mere fraction of s previous
pu:-al; gize! The answer 15 mnpk The ratlroad
imdustry thowght it was in the ratlocad
basiness rather than transportation service.
Az personal vehicles became prevalent and
alr transportation mare econommical, the
railroad industry's bk of progress caused
it decline,

The same analogy tam be draw foc
physical plant departments. It would be
myopic on our part to believe that today's
physical plant departments exist mezely to
fix the keaky pipe and clean the waste
baskets. A better answer is that physical
plﬂnt drp;rtmrnl:: are keere to serve 4 peed
to provide a safe and comfortable environ-
ment ina cost-effectve manner for the
students, Bsculty, and the rest of the college
ar university comrmunity. In other words,
WE are a service entity.

The underlying message bs thae as the
needs of the mstitutions change, more
innovative schutions &re pecessary. lnstu- I
tions of higher leaming e basically e
intensive crganizations. and this is especially
true i the academic environment. A profes-
sor can only attend to so many stsdents
At ani [HHe. ADY MesEUne (0 InCrease
productivity by reducing faculty numbsers
woitkd result in & compreomise (o educa.
tioisal guality.

With many universities facing stricter
Hnancial comstraings a stesdily incneasing
burden is put an the nen-scademic aneas to
increase productivity and become less labar
intensive. Any significant prodscrivicy
increase can only be achieved through the
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use of new available technologies. Therefore,
atilizing modemn technologies for the above
challenges are a necessity for the effective
physical plant department wishing to ne-
main 50, The following shows how new
technologies can be applied In physical

plant envircnments fo Impeove opemtional
efficiencies,

Office Automation

As more and more departments realtee
the benefits of sutomation and as hardware
costs drop, automastion will become mone
effectively utilized within an arganization.
Office sutomation refers o the use of elec-
tronic means to Store, process. retrieve.
communicate. and present indormation
rather than being Hmited to present affice
technology. Its use will enhance the people
gkills necessary 1o complete these tasks.
Cffice sutomation does not necessarily
mean the creation of a “paperiess” office. It
means that paper technology plays 2 sup-
porting role rather than the primary one.

As funds are bevoming mare and more
scarce. colleges and unbrersities are trying
to minimize cross subssdization of different
cost centers. We are slowly moving from
ahnrphumumgpn:ﬂnum direct
costing. For any medium: to Lage:sized
department, the costs of a progect can be
tracked accurately with an astomated cost
aicounting system.

At most institutions, w‘hcnlnﬂ-h:l.l.u'_r,l
comes on kine the department's operational
badget is increased based on the average
campus-wide cost per square foot for utilities
and maintenance, But because moderm
baulbdings ane more enengy intensive, requine
moee maintenance, and have move mechan:
ical and electrical equipenent o artend ro,
the: figures will be higher than the average
cost per aquare foot.

Schooks that have used this allocstions
techinalgue have Jost ground on their funding
levels needed to masntsin the faclity. A
good comgnaterized cost acccunting system
can give the cost per square foot data on
faciliny types—i e dlassrooms va. teaching
labs wa. research labs vs. offices—and all
the related rescurces needed to maintain a
new [acility. With this method a physical
plant administrator will be able to substan-
thate the need to secure the DECCSEATY Te
gaurces for these new Eacilities

An affice automation system provides
useful dats processing capabilities that were
almost impossible and :qstp'nhih{mveh'a
physical plant director to accomplish with a
maanual systém. This means that a tnt&
quanticative analysis and cperations re-
now be at the El.ua;nt‘n-:f!]rmmq:n.

For instance. applying a queueing mode]
te determine an optimum size of 2 mainte-
nance crew hawed on the rate of calls re-
cetved, the rate they are serviced, average
reREponse time pet wark order, and average
tmnphmiﬂu are now possible with the

oy

£o er. The mamager can also use net
work Fow models to determine the bess
roate for delivery of maintenance staff or
material 1o the job sites. or PERT/CPM foa

determining the critical path of muliiphase |
| that 15 most comforable. and then make &
- working subsyatem lor future use 'With a

projects.

Electromic provessing can belp us develap
simulation models and perform stochastic |
analysiz on the data For instance. you
ciild first devermine how sensitive utility
casts e to westher. fuel coste labor casts,
oocupancy. maintained remperatuce, and
equipment efficiency. Then determine the
coditrollable actoes from aon-controllable
ofes. Make a plan how to manage the

Artificial intelligence

concerns itself with
making computers
function like
intelligent human
beings.

controdlable factors and how to acount the
non-controllable Baciors. This way the
budgets given to administration on utilities
will nat be a fixed figure but a namber of
scenanos. The benefit is that the fiscal
officer will get a hettes picture of physical
plant problems. and the budget vou receive
will be hased on assumptions thar both
aldes hawe undesstood and made a prion
agreements om.

Another area of concern to physical plant
departments t& the lack of as-baitlt and up
to-date drawings and specifications on
carmpus facilitees and equipment. As the
cost of PC-based computer alded design
(CAD) packages decreases, it is becoming

feasible that campes deswings and specifi- |

cations be placed onto an electronic storage
medium. This will simplify updatings of the
drawinngs which. in most metances are
never totslly complete

Alsa it willl be easy to make abridged
drawings [nom the engineering drawings
that are simipler foo maivienance staff o
use. Sisch simplified drawings—_e.. showing
main electric distonnects. main watey
supply valee. o the position of smoke
detectors and pull stations—ueould be of
immeiste help when respording toan
CHCTEEmY

Automating specifications of buildings
will have stmilar benefits. Maintenance
SUPETVISOS No lufwr!uw to contend with

thick volumes of specifications that are

dusted off perhaps cvery other year. If the
specifications are electronically stored. then
EVETY MAiREnAR0E Sipervisor can go over
them once. determine the important sec
tions for his or her woek. sont it the way

setup like this design engineesing frms
ey be reduibred b give the institution all

. drawings and specifications mot only oo
| paper but an 4 magnetic disk medsim

x5 wel]

Central Envitonmental Contrals

With enhancenwents in microprocessa
techinclogy i the late 1970<, direct digizal
controls (DDC) came to froithon. DDC re-
plar.ﬂ:l prieunaiiic controls with electronics
where the proportional controlless can be
replaced with propartional, integral, and
differeniial controllers o be able to monitoe
the heating and cooling detnands of baild
ings more closely

Since DO systems practically have zemo
drift when comparing them to prieamatic
sysbems, emvironmerntal rqﬂmF carm be
maintained more clossly, which means
better comifort kevels at equal or lower
energy costs. Aleo, DD transformed the
central controds to a distributed system.
which greatly increased system reliability,
I the central unit goes down, the effect on
enclivicinal bullddings 5 minimal

Citifity plants have the highest energy
concentration on any campus. Therefore.
any percentage of energy saving there
wionikd have significant positve impac on
the overall utilities budget. The process
contrefler manuiactusers. such as Fisher.
Baibey, and Faimment. offer direct digital
contnols for combeastion optimization as
well &5 operational optimizacion for k-
bodler operations. Similar comment i true
about chillers and central chilling syatemns.

1t ks of prime importance to have adequate
commuamicarion links between enengy
management systems (EMS! and these
units 30 thar both systems share information

| and establich global cptimizaticn. Withous

it an EMS can only suboptimise and resalt
in kost epportunities for farther reductions
of energy cous.

This brings s 10 another imporian
comcept. In the eardy 1970s a central en-
vironrmentsl control encompassed energy
riisgement systems. security systems, fire
alarm gystems. etc. Exch of these uses had a
costipletely deparate system with po com-
patibility among them. Mow centrs en-
vircnmental control systems mist be looked
at i the context of a “smart or “intelligens
biallding. This means that each of these
ByBLeMmS are b and distribbed

But perhaps all of the above usilities use
the same broad band cable system. possibly
fiber optics. and some degres of commund.
cation will exist between the systems—
mlnfmrmmmmauqﬂnrm
hardware interface [or all utilities. Moreover,
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the above cable might be used lor woice,
data, facsimile, and graphics communica
tions n addision o the utilities lonctions.
In other words, the physical plant depart
ment of the 1980s | getting Into operation
and malntenance of l::'lq'lhu:-ne FYSIemE
data communication, and video systems
ower and abowe what had to be maintained
in the past This means that the central
cnvironmint consrals becomes part of a
much more comprehensive system

Artificial Intelligence

It was bess than ewenty years ago that
the movee 200 A Space Odfyssey and Hal
the Computer were considered science
fiction and a futurist misconception. In the
Last five years the interest and developments
im this area have increased at an exponential
rate. Before dercussing application of artifi-
clal intelligence (Al for physical plamst
environments, it is important to define i
clearly. Artificial intelligence as a discipline
comcerns itself with making compusters
function bike intelligent human beings.

In other words, computers should be able
to leam, resson. abape, correct itself

and commumicate in buman or “natural
Lnguage

There are fouar aréas m which Al is
mimicking human reasoning: natural
l.:ngu.a,g:s. wispon and :.'pee:h recogmation
mobatics. and expert systems. The develop-
ment af expent systems to teach machines
o to solve a p:rl'hL-:rn Ina :tm!!y defined
given field i of spedial interest. The trads-
tional computer programming Linguages
deal with a set ol ondered instructions using
binary logic. With an expert system. with
the help of “fumy logic.” system designers
cai accumilate the necesary knuw|e1:|,g,: mn
a particudar feld, reduce it mto a series of
rules of thumb or heuristics, then synthesize
this information for computer use

Exjpert systems are considerad o be
bty than himan experts because they
ci e xamine more mbss simultansossly and
they never fonget sy af the nules. This is
why expert systems have succeeded where
buimais fagfled The capability to comubder
mind boggling amounts of data far exceeds
any normal human expert. In addison to
producing excellent results. expert systoms
leawe a teall of reasoning and can explain
why cerain albernatives were accepted or
rejected. Simply put. unlike a traditional
computer program that only follows rgidly
defined step-by-step series of commands.
an expert system can be programemed 1o refl
the computer what to do without speciiying
hoey &0 dos Bt

There are 3 mumber of ways that CXPETT
systems can help the operation of a phoysical
plant depariment. A few examples follow:

. Developing emergency procedures for
loms of a utibity, electrical or fire emeTgency.
Stince the expert system is developed over
time under “normal conditions.” the feld
persomne] will mor have to make rash

FACTLITIES MANAGER

decisions in the heat of the moment that
might be regretted laber on. With personnel
turnover, less thme and resources will be
nesded to traln new employees

2. One of the problems with temperature
contral systems is responsding efficently
under kad changes. | know of at Jeast one
temperatine control mamifacturer who is
working fowand developing self-tuning
temperature control loaps with the use of
artificial imtelligence

3. Another area where expert sysiems
would greatly help reduce eqguipment
doarmtiene ts -.'I.Hr'l.nplng heuristics dor
troabde shooting and routine maintenance
of more rr:-mptlra'lrd erjuipment

All routine tasks not automated with
comventbonal offsce compuaterization will be
automated with the further developments
of amificial intellipence, It Is essential thar
physical plant departments apply and
utilize these capabdlities

Effects of Hew Technology

The use of new technalogy has mot been
without its problems. If new technalogy s
used with old work flow and processes,
“technological tension” ks created. Uintil
such tensions are resolved “technophobia®
will remain and the full potential of the
rew technodogies will not be realized. Stated
ﬂl![-:'n:nl:hr _ph].':-r_.:l phm TANEEers must
realize the need to change the ald ways and
approach new technologies with mnovation
in a creative environment. Thes may reguine
an organizational structure different from
the hierarchial bureacracies many of us
are acoustomed to. This could inclode a de-
centralized authority, polycentric networks
replacing monocentric ones. and job classy
fications with more Aud boundartes: In
order to utilize new nnovations efficient
by, the organizationa] structure should
promote creativity as the lifeblood of
new technology

Instead of looking at campus buildings as
brick and mortar with ebectrical and

| mechanical systems. we should look at
| them as a complex of varicus utility systems

that happen to be housed within a shell of
brick and mortar. The ase of new tech
nologies is offering an exciting future for
phiysical plant administrators. Mow more
than ever, human gisalities such as original
ity intuition, and creativity will be necessary
to besd ouar depantments to the twenty-first
CEmury

Physbcal plant departments have success-
fullly met past challenges and will continue
ter o 80, a8 long &8 we are comscious of sar
fundamental goals in relation to mesting
the meeds of higher education. In conclussion
it maghit be appropelate o guote T 5 Elist
from his "Lisde Gelding™ poem in Four
(Puarfers:

We ghall not cease from exploration

And the end af all owr exploring

Will be to arrive whene started

And koow the place for the fst thme. 0

= P =




_ Old building control systems-
If the wrong controller goes down, the system goes down.
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, New Excel Plus—
if any controller goes down, everything else keeps on working.

Virtually nothimg can mberrupe the new Excel Plus
building control system. For example, if the communications
lime 1 accidentally cut, the remainimg segments reestablsh
coenrminication and comtrol. Or if one controller goes off
linee, 2 failsafe feature keeps the communication gomg., And
to top it all off, there 15 nl-linlnut'r a need for a central
processor to mastermmind the system,

The backbone of this new system & our DeltalMNet
Preer Metwork. It allows controllers to semd information
directly to each ather, with or withowt a central processor,
And if interfaces with the DeltaMNet Enterprise Management
System o prowide even greater control,

Excel Plus is a totally new kind of controller enginesersd

Together, we can Find the answers.,

{3 Bk acvantagre of the breakthroegh technology of the
DiettaMet Peer Network, Its faster, easier toinstall, and can
be reprogrammed quickly:

sor thest installations where =
a central processor is desirable,
wie huve 21 neew, mome powerful
Micro Central —a desk top
PC-based system that provides
a windiw to the network.
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call your nearby Homeywell
Commercial Thvision
branch office
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[J Maintenance
and Operations

by John A, Heinz

by the high vechnology environment

[peerluspa explosion 15 a better wordh i
it becoming an mtegral part of all indsstries
today. In 2 sense, we are awed by the po-
tentis] and overwhelmed by the prospects
Hot a day passes without a profiferation of
mizil and verndor inducements 1w proceed
headlong inbe the abvwss of the prosmised
lamd

The time is upon us to proceed with
catrion—hut not so cantiously that we do
fot [_m}u:m-d at all. We do not hawe to jurmp
into the deep end of the pool. There 5.8
shallow end that can be comfortable for all
instituticns, large and small, that will meet
a large portion of cur needs

As an example, for & sumber of years the
physical plant department 5t the Dntversity
of Washington has had two PDF 1034 mind |
compusters and, more recently. sdded pwo
FOP | 1/dd mind compurters. While these
compneters have served us well the end
users have been totally dependent upon a
small group of programmers working
diligently to develop the required
programming, Mesdless to sy, the pro-
grammiers have been unable to mest the
needs of a large number of people who have
SO Unique needs in their a.'p-e-:l.l'u: armasof |
endeavor. [n [anuary 1085 we obtained two
dozen Zenith PCs {we now have forty- two)
and things really ook off in a big way

[t is not enough, however, o simply
. - throw PCs at the troops and let thens sink

ar swim o their own Concurrent with the
PC acquisition we provided all end vsers
with three generic software tools: hultblate
bor word procesaing, Lotus 1-2-3 for speead-
shest work, and dBsss 111 for data manage-
ment. It i extremely impartant for 8l in
the department to be using common appdi-
tations soltware for the convenlence of
tratiing and the translerabilicy amd sharing
of achievements with others

W hired a tralner 10 do o things:

1} provide uniform docrinstion training
in the aee of the PCs and the three generic
software tools to all users (in small growps
of ten or sa). follewed by 21 tutorng at the
work staticn for those who had ﬁpqe;lfh;
applcations they wished to implement
fairly quickly. This assured virually im
mediate, eftective wuse of the new equipment
and beomght the intimidated users ap to
speed in redatively short order

I have no deabt about the overall benefics
I_ af the broadened base of computer power

I: iz safe 1o say that wee are all inundated

thiz has achieved for us. 'We have 3 number
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of b'rlgh! puq:ﬂz who dre -ﬁr\d-nphtg encel-
lent specisl-use applications programs fo
meet thelr umique needs. But, a5 always
these is a price to pay for this expanded
capabilicy. The one of primary concern o
the “professionals”! ks the loss of control—
particularly in the area of program operating
efficlency and documentation

iy inizial reaction was that an inefil-
clently cperating. non-docamented program
is better than none at all (which beretedfore
wiis par only alternativel, but | do have o
apree philesophically with thetr concerms
Hewever, | am not willing o let those
concerng siifle imegination and creativiny
As an alternative | am suggesting that the
professionals are going 1o have o revise
their appecuch o prosiding asststance 1o us
lesser beings and work with us & facilicators
in improving operating efficency and
devaleping documentation A Spgeopeise
This is particulasly true where a kocal
development can be expanded b serae a
broader need than origimally perceived

Flanning and Scheduling—
Maintenance and Alterations

Underlying everything that we should be
doing 15 the fundamental objective of
making the most effective use of our ne-
sources. both funding and persanpel. Cine
urnibeella common to all of that is planning
and scheduling.

We are under continual pressure. a8 we
shonild be, to improve the scheduling of our
personnel resources. This i the most
ifficult part of owr jobs—integrating
preventive manienance Progrim requine-
mints, repair requiremments, trouble calls,
alterstions profects. sssistande with special
events, =i, into a cobesive, orderly work
program. A mujor share of the work s
predictable but there is 3 large valume that

is not. It is a tough problem that defes
simple salutions.

Thus. If we are to Improve the overall
operational effectivenicss of our depart-
ments, we have got to become proficient at
planaing the work and scheduling our
pemsonnel. Whereas onoe we could rely
upon the first-line supervisors o do this
the complexity of marters has increased 50
much that teday that is an unmeasonable
expectation—particularly when multiple
shops of specific crafts all must participate.

Further, in order 1o become proficient az
plariitreg and wcheduling we must Hrst
become proficient at developing work
standards and estimating, As an example,
Lust year our deparment did $6 million
worth of altetations projects. averaging
about §15.000 to §30.000 each. At the end
of the year we foumd that. in the aggregate,
owerall estimating was off by only twa per-
cent. Howewer, on any given project we
milght be off by as much as 50 percent. [t (s
lelt.i]]}' |,|:|'|.|;|ﬁ.|.1'b1q to p:hnﬁ.l.ﬁ:'pﬂmnl re-
gources If you cannot estimate the labwor
units any closer than 50 percent. Therelore,

1 the foundation requirement s to develop a

reliable estimating program. To do sowe
hired a professional construction estimatos
from private indistry loa a vempatany
project assignment) to develop a com-
prehensive estimating progeam for all of
the work perfornmed by the phiysheal plamt
department.

We knew that we wanted this 1o be 5 FC-
based estimating program that would be
available to appropriate staff. Further, we
krsew that we wanted it to be comvensent to
use yet retain central control of the estimat-
ing data base, but not be unduly burdened
by an admindstrative |1.Irr.l|:|:'|11,r. Orur sodution
i focused on a floppy disk system and a
data base managed by a designee in the
destgn division of the organization.

Bar coding should
save us about
$250,000 per year
in recording,
documentation,
and billing work.

The first effom of the professional es.
timarcr was 1o seeh ot industry softwane
that most closely meets our requirements,
Alter congiderable review we have decided
o ise the TOPS IV program developed by
DuataTrak This program provides many
features for adjustement and automated
gromping that make e easy to do all levels
aof estimating Stmilarly. the PM (preventive
maintenance) data base has been augmented
with task time units derived. in Lirge part,
from the EPS program developed by the
115, Havy several years ago, Dne to our
large size, the PM data base st reside in
ane ol the PDP miinl computers, bt the
ay-to-day management and application of
the data is performed using the PCs in the
actaal planming and scheduling activity.

It is impossible 1o have one designes as
the "total” expert for the wide-ranging
estimating reeds of an organization com-
prising several work centers. Consequently,
we have overlived the classical admimistea-
tive cogandzational structure with several
functional reams (commonly referred o as
a mtris cnganizationl, ane of which is the
estimating team o work dosely with the
eatimator lead to coninually refine and
updare the estimating dasa base. When

appropeiate. new “officlal” estimating floppy

digks ane distributed to the users to assune
the integrity and consistency of the over-
all esttmating program.

This then leads to addressing workforce
scheduling, Car discovery hias been thar soft-
ware avatlable from industry & totally in-
capable of accommodating the complexity
of the scheduling requirements for so many
varied tasks. Thus. we have conclisdiad that
we will have to develop our own program,
which will be no small task. In the mean-
time, we are planning o use ope sofiware
program for PCs that will provide soene mod-
est guklance in the scheduling of profects
and staff and also provide experience that
will b valuable in further defining cor spe-
cific requirements. This is not our preferred
course of action. bat trving 1o live within
the copstraints of a program that won't do
the job is even less desirable

Planning and Scheduling—
Capital Construction Projects

Scheduling capital construction projects
15 not lmited to the construction phase. Of
averall greater importance (8 scheduling
from Inception through the end of the war-
ranty period. A large institutlan 18 encusm-
bered by many steps in the prooess. any oone
of which can significantly disnspt the overall
schedule if not properly managed.

Brscfly, these steps inchude: project pro-
gramiming, hmdh'g reqmst.n:n.n:m]t;rt seder-
tract award, owner's reviews, Regents' ap-
provals, etc. And it 12 20 eagy 1o overlook an
important step il comprehensive schedules
are not developed ealy on. A promising soft-
ware program 8 Timebine from Break-
thiough Software. Wheress this software
produces good. comprehensive schedules,
the shortcoming we have experienced is
that it ks mot possible to superimpose actual
progress Eedicators a5 an overlay two the origl-
nal schedule, This swould help as to better
cvaluate where slippage routinely occurs so
that future schedules could be developed
taking sllppage Into scount.

Deferred Maintenance/Capital Benewal
I the ared of capital budget request prep-
aration, probably the most important and
often difficult reguirement for physical plans
directors s the development of the capital
vernenl requirements & it relates o
deferred mudntenance. renovation, and
modernization. This can be s linle a5 an
tmventory of meeds. We have carred it
further and developed a dBase (1 program
Lcalled the PRAM lke—FPreservation Remo-
vamion and Modermzation list) thar also in-
cludes priority bevels lurgency Indicatoes!) in
five evaluation categonies that allow sorting
in paider of cverall total pricvity (ungency)
In addition, the program provides for out:
uting by generic categorical groupings, or
I-'iI]::l.l:r:.';, etc. Thiz has been E:qud.l.ng'lj
aseful in developing capital budget requests
and demanstrating to the administration
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that considerabls rJ'lnnghI! has gone into re-
quest content.

In additton to. and complementary to.
the PRAY list is the growing fmventory of
building statistics. e, roof inventory, carpet
imweniory, building envelope (brick. con
crete, glass. etc.) and inventory, We have
used dBase 11 and Lotws 1-2:3 to capture
square footages, installation dates, cleaning
and tuckpointing dates, and other Informa-
tiom useful in determiming how long It has
beery simce the Lust major replacement oo
malntenance effort. This 18 coupled with a
pet-square-foctage estimating program o
glwe consistent order-of-magnitude costs o
imclsde in the budges requests. All of this
improves our credibdlicy with the adminis-
teatiom and increases our chanoes for sucoess

in the budget requeest process.

Bar Coding

Bar coding 15 another important applica
tion of technology. for record keeping acou
racy and minimizing time wasted manually
recording and transcribing data, We origl:
nally bar coded our 000+ inventory of
portable bire extingalshers and bar coded
their Installation locations. By use of a part:
ahle har code reader we can quickly visit
cach extinguisher and read both bhar codes
in shoet order. The bar codie reader 18 then
dumped directly 1o a computer data base,
We then hawe & record and wesification thay
o a given date. a speciilc pereon visited the
spedfic fire extinguisher stations, and thar
a specific fire extinguisher was in each
starion,

A similar method is used when replacing
fire extinguishers when they maist be sent
out for thetr required hydrostatic pressure
tests and when they were retumed o
stock-—essentially the entire e history of
a fire extinguisher without ever having to
munually write amything down on paper,
The time saved ad the virmually 100 percent
recond development accuracy pays for the
bar coded investment 15 no e at all

This process 1s expanding. We have about
300 skilbed trades personnel involved in
preventive malntenance, repatr. and altera-
tions profect work, All personne] have photo
15 name badges that include thelr unique
bar code identification. All repair parts have
been provided with bar code 10, We ane now
getting to the point where all work orders
will include a bar code number. I will not
hlmhﬂgﬂtﬂaﬂtﬂm:uﬂ materizls will
be b coded against the bar coded work
mumber and dumped direcily to the com
puters at the end of each day. This will be
another major 2aving in time and enecgy
and increase in accuracy. All things consid-
ered, this should save us about $250.000
per yean in reconding, decumentation. amd
illing work

Bobotics
Mow for a shift in a somewhat different
direction. Cme of our major work ancas these

dlays 88 the installation of computer cables
in the many miles of cable taye much of
which g hidden abowe suspended ceilings
in cormidars. Ta do so often requlnes exten-
stve pemoval of cedling tile. which can be
the greater part of the cost for the cable in-
stallation. Last year we bought a radio con-
trolled tank from Badio Shack for abour §20
ta pull the wire in the cable trays. We only
have to remove a few ceiling tiles 3t key lo-
cathons in order o maneuver the tank, which
is pul]jnl.i.mngrrhne.m tank can
climb over existing cables m the tray and
pass under conflicts that wsually create prob-
lemns ln'p:nphup om ladders Lnn:pewtlh

A samewhat similar concept we have been
wclri:mgmlsrnhnum“l Roor bafer [ bul
Radio Shack's Hero robot and “marmied” it to
a standard 1.000-rpm buffer. The buffer was
the kind with two free- wheeling gaide
wheels that we had to retrofit with a drtve
syatem for locomction. That was fairly sm-
ply done by our shop people once we
out 2 good way to do it. We now have a floor
buffer that can buff floors all by tself once
it has been started. With its sonar-like sens-
ing dewices it will track cormidar walls and
incrementally reset the distance to the walls
until it has traversed 100-foot segments of
the corridor. It is obvious that the unit works
well as is,

Horwewer 1t i also obwvious that i@ can be
greatly smplified & we had the time 1o de-
worbe bo making the refinements. Unioru-
ruxtely, that i not eur primary misslon 20 0
is difficult 1o do that next step. Honetheless,
the equation iz simple. [T cost abeut $2.000
te purchase the robot and modify the iffer,
If wee could do ferty of them we would spend
abaut $50,000 and could save about
£500.000 per year in ancual Bher coste Even
in itz present condition, this year we plan
to put the robot fivto productive wie on s
trial busis to develop a better under
of the potential and possible problems,

Comclhesion
Today everyone is preccoupled with Joak-
ing at the "bottom line.” The line for

this presentation is simply that there are 2
kot of relatively stmple, casily developed ap-
plications for PCs and uﬂm-rﬂitlwamllhk
in this high tech era, Imagination amd adap-
tation are twao key words that come 1o

in this regard. Cur people need to be inspired
by us to experiment and explore and not be
ureluly inhibited by the possibility of failure
In my experdence there are many monre sac-
cesses than fadlures—mnone of which would
have occurred without mnﬂq_rurﬂ:ﬂﬂ-
taking.

We are in 8 business where there i3 a
rather comservative fxed expectation and
an attinede of “that's the way we've always
done it " Thess molds hawe to be broken if

we ane going to produce the best possthle
results for cur mstmtions. Let's loosen up
amd get on with it L]




sys*tem (sis'tom)
n. 1. parts forming a whole.

2. an orderly way of getting
things done.

A1 Dunham-Bush, we belisve in steam and we balieve in systems, Steam is modemn,
sale, quiel, clean and economical. Systems offer a planned approach to the economical
satizfaction of your comiort heating needs. At Dunham-Bush, we can supply you with
a single repair part or & complete controlied system

Whether you'd like 1o learn more about how a thermostatic disc working properly can
increase your system's afficiency or find out more about the economic control of the
Dunham-Bush Vari-Vac System, write today for your free ENMERGY SAVING GUIDE
for Steam Heating Systems

DUNHAM-BUSH, INC.

B Eant Maim Stresk, Marehslitown, iows SO7T58, LS 6,
Telmphons [S15) TS2-a9@01
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Communicating by
Electronic Mail

by jerry W. Segers

Directon of Tebscommunications and Merworking
Goorgia Institute of Technology

Atlanta, Georgia

eogia tnstitute of Technalogy began experimenting with

electromic mail in the 1970=. At that time. the user seTvices

department in the central campus computing facility operated
A'H#Dni‘ﬂp&qﬂmpﬂmlymﬂ:nthhm These students
worked, attended class. and ted m all other student activities:
mmunmbﬂwunﬁ:ﬂndeutundlhﬂwmﬂﬂuh
at best. One of thess students suggested implementing a messaging
ir.sbrm mﬂurmln['lm mn'qmbrr. ﬁmphimﬂfmlhhm
mast of the stadents had access to terminals at home or in the dorm
oo and all had access at work. The construction of an appropriate
program was undertaken and the experiment was undenwvay,
Several years later one of the professors in the School of Information
and Sckence (IC8) learned of the program and requested
that it be made available to all computer users. The center
wiaff modified the program for wider use, and the first electronic
miadl system was implemented. This system was cnade. slow, and
generally unsatisfactory by today's standards, but some of the profes:
sors in 105 began requining all their students to pick up and tarm n
assignments by electronic maal, Thus, the experiment was growing
and the majority of participants were pleased with the peoductivity
improvements.
In the early 10805 the experiment was extended to upper manage-
ment From the earlier trials it was clear 3 mone
was needed, 5o the Al ln-One system was il:ql.!rrdTE;run:
Digital Equipment Co. VAX compaters on campus. This
experiment was intended for the president, his staff, and the progect
leaders of major research profects and was funded by the research
hlnﬁdﬁrﬂqﬂTﬂthﬂr“nﬂpﬂﬂmﬂmmﬂ:dﬂi;md
axperiments.
1! Tobe effective most members of a peer group must be subscribers
ta the mail system. Consider the frastration of the initial elecronic
mud] uger  mo one ever tries to commuonicabe with them using elecironic

TEMEETES,

2} Methods of dealing with non-subscribers must be provided
Consider the frustration of a user who receives commespondence elec-
tronically but must respond electrondcally to some and to others by
paper mail

31 Simple, menu driven interfaces are required. The people
'I:huu]r:tem have much more useful I:.lhr“h; accomplish than mr‘
a series of "magic incantations” to make the system function.

4 Access must be universal ad require minimal effort o start and
stop comenunicytion. The usic] procedure—dial the modem. wain for
thie tomse. place the receiver in the cradle. wast for the connect message,
rype several lnes of magh. etc —simply do not work for managers.
presidents, of seCretaries.

Creorgia Tech has solved those problems. Dniversal access is provided
by the Gecagia Tech Merwook (GTHet). This 3, 200-connection com:
munlcation nerwork condises of a brosdband backbone that enters
mast of the baibdings on campus. [n sreas of relatively low e, work
stations are conmected directly vo the broadband calde plant. In areas
of high use, a haseband cable is installed throughout the baibdimg and
bridged to the broadband cabde plant. Work stations are then connected
to the baseband cable. This provides direct access to the electronse
mall system from most offioes on campus. In addition. each employes
= encouraged 1o acquire a work station for ome use. and 120 disl-up
[:urunplwrded Em'unenfmﬂ:l':mnpﬂ.

the

Access to the mainhame has been increased by switching From
the All-In-Cne system on a single VAX computer to the PROFS system
an three separste B3 mainframes lnked cogether with R505 connec-
tions. This switch relieved the overloaded VAX so it could be returmed
to it origina] distes sid placed the laad on the moee powerfil [BM
mainframes.

The work station chosen by acclimation at Geongia Tech was the
[A34-PC or commpatible. This permitted us to chioose 3 commerncial
soltware package with sufficient capabilities to permdt configurations
that reguire no moee than four batton presses o establish connection
1o the mail server and stin the mail saftware. This process prosded
the requined easy starbup capability.

Kon-subscribers were accommodated by providing an electronic
mail box that was copied to a printer and malled through regular
campus mail at least once per day. This operation cluse] moa-auh-
scribers to get the news at least three days later than thedr peers: thus.
peer pressure soon motivabed them to increise thels participation

While all these things helped the growth ol electronic mail on
campus. the most important growth stimolis was participation in the
system by Georgia Tech's president. He recognized early in the exper-
ments that he was less of his tme and none of his seonetasies’
time sending meeting notices and agendas electronically rather than
the usual paper memoranda method. Consequently, he began using
the electronic mall exchusively for certain communscations with his
stalf and the vice peesidents. When indtial misghvings had subsided.
uﬂi.rh:gmm?ﬂddmnmrdmt‘r!mmhﬂ In rapid socces:
sian the deans, directors, department heads and faculty were included
im the list of sarisfied wsers. Meanwhile, the older student system was
upgraded with a new ugser interface. and usage of this system by both
faculty amd students has grown unabated

After several years of participation in various electronic mail cxperi:
mints and operation, Geodgla Tech has improved communlcations ar
all bevels of the organization. Work kead increapes ane now being
oeerved with Hrcle of no increase in the size of the work force. Top
management is betrer infomeed. and commisndcations with othes
oqgaizaions has improved through central commections 1o BITMET
anpd USEMET, which provide the Gaculity seith the ability 1o commuinl-
cate with their colleagues worldwide,

it ts diffscals to determine the et influsnce electronic mail has
had on Georgla Tech, bat we agree than the improvesmsents have been
suthiciently great to continue the expansion of the system o Irh:ill.rd-t
all faculty, staff. and students of the nstitute.




SUMMER 1986

Scheduled Preventive Maintenance
of Equipment

by Melanie | Basrier. Management Intem

and Mark O Langford Director of Factlitses Management
Unlwersity of Mizsourl System

Calumbia, Missoun

FACILITTES MANAGER ir

todday's tight financial market is to maximize options whils

minimiring costs. Measures taken to meet this challenge by
the University of Missour Facilittes Management group have lead to
development of physical plant management software and enhanced
oftice aufomation

Preventive matntenance s one of the snhanced antomation projects
our affice i currently designing. Deferred operating and capital im
provemenss projects were automated at the Dnivessity of issoun in

1981, and implementation and use of this program continwes 1o be
quite successful Presently. we are [oousing on installing a new miatnte
nance program drven by scheduoled equipment repair cycles

Development of the new preventive maintenance approval was
propelled by the desire to regulate two elements: 1] routine inspection
of squipment. and 2 nventory levels of replacement parts. By putting
all equipment and its FEspeitive rrplnrrmmr parts on an automated
schedule, reports can be generated at the beginning of each week
inddicating which machines need to be examined and. mone specidically
which parts need closer inspection

Maintenance personnesl making their datly rounds can foous on
equipment fagged for inspection. Condition of the components can
e commented on in the field using the report issued at the beginming
ot the week

The Phllc‘.ﬁ'flhlr behind the project sugpests that ph'.:sn::ll plants
shiould ke proactive ratheer than strictly reactive to Influences attectang
thelr environment. By being proactive, phystcal plants are able to
intercept and reduce machine down time. In addition, preventive
maintenance i an excellens device for monitoring stock levelds [f
purchasing agents know what parts they nesd to order in advance
they can maintain inventory at a bewel that minimizes the ocoumence
af stock outs and overstockesd items.

The preventive maintenance program is 2 small part of a Large
equipment data base developed at the University of Missour in 1583
The squipment data base is catagorized into fve groups:

1} Electrical distribution

2} HVAC equipment

31 Alr handbing equipment

d} Elevators

51 Other equipment

q frequent challenge for physical plant planmers and directors

This information is maimtained on a mainframe and is pesodically
doarnloaded to leed the preventive maintenance program. which
resides on a bocal area network. Data elements carmied in the equipment
ikata base are mded according 1o campus within the system. buidding
type of equipment. equipment name. medel number, room numbes
ete. The data base encompasses all categories of equipmment owned by
the university and is essential for operation of the preventive mainte
nanNCce Program.

The equipment data base is referenced by the preventive mainte
pance program as a look-up file. The preventive maintenance program
submits a program to the mainframe. which reads only those peces o
equipment the physical plant department is responsibde for maintain
ing. The miormation 15 then downloaded into 2 Hle on the local area
network, whach carries the eguipment’s mainfenance cycle

The maintenance cycle is made ap of theee fields: the date the part
was last replacedd, the oumber of days in the part's nsehul life, and the
mext scheduled date for replacement/inspection. Each piece of equip
ment can have trom one to one hundred scheduled peplacement parts
Each campus physical plant department is responsible for identifying
equipment parts that need inspection and for assigning the part's
appropriate usefil life

After select information from the mainfeame is |t'|¢rp_-|,1 with the
preventive maintenances ovcles on the local asea netwaik. & ot i8
generated. This repost conststs of equipment parts due for inspection
replacement. Afver field personnel complete their examination and
make comments, the preventive madntenance e B apdated asing ke
e Fepor

This update does tao things: 1) It triggers a mechanism with the
physical plant accounting system, which generates a request for pams
from purchasing, and 20 1t resets the part's life oycle counter

This is ondy a briet explanation of a complex mechanism. Ocher
discussions of easily-computerized standards and procedures for
preventive maintenance can be found in Facifties Management: 4
Muraieal for Plirt Adeiimietranion and an the tuice-yearly [astitute for
Facilithes Management, both offered by APRA |
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by Dr. Charles F, Harrington
Associate Provost

O Dndversicy

Arhens, Ohio

uilding security and key hobder census were becoming areas of

incressed managesment concern 31 Ohio Uidversity 0 fecent

years. The previous manual index card recond system was
unable to lacilitate the type of managemsent data needed for policy
Pormimlaticn and evalustion. Thus, we tested the waters ol stomation
in Uhe area of locks and keys. We determined that the impact of success
or faglure could be Emited to this single, small area of plant operations
and we would not need massive commitments of personnel o
FESOLMES.

Lok repair and installation and the preparation of keys s handbed
by the lock shop persommel. The see of keys and the retum ol keys
for departing employees is handled by cherical stalff in a different
butlding. Hence two separate but interdependent systems wers
needed. However, the planned conversion ta a single vendar system
and the need o rotate lock coves in residence halls at the end of each
uﬂn&}u&ﬂd&:tfhﬁh&:mﬂqﬂmhﬁnﬂw
furst,

The bock shop supervisor played a mador role in the design of the
hrﬂ;uurql :Fh:m.'.ﬁu-:miﬂﬂl ol the data base r:nul'dh'rmlln—
chsded fifteen data elements. six of which were former ly maintained
an index cards Bew information that could be used to e additional
keys Ffor specific lacks and an identification code to be used 1o identily
the bock recond for specific keys were added.

While the contents of the data records were judged to be important,
the mujor abjectives of the system design were eage of wee by stalf
with little computer training, responsiveness to the needs perceived
by kq'ﬂ'lnppﬂmnd.. and ease of program modification 2s future
clircumstances might dictate. To sccommodate the Latber chjectives, all
program functions including data entry, updating, indexing, record
uulﬂﬂus,.mﬂrq:m‘tg:m:umtmmm:nm be but tnte-
grated program modules, each sccessed by a single stroke from a
main Sysiem men SCreem.

A major strength of the finished system has been the ability to
lccate amy fock recond in less than two ssconds from a data hase
congisting of neardy 70,000 records. Lock records may be located and
viewed by lock code. core mark, building and room location, or by
open lock szanus for lock cores maintained in inventory.

In addition to wiewing lock records on the monitor. the wser can
prodsice 1ip to five standard reports mecluding lstings by room for

each campus building. summary listings of locks m sequence by key
cole, core mark. or lock imventory status.

Twa matjor changes woere made 1o the lock system after the initial
design and maallation. The daca entry of building names often resulted
in misspellings or inconstaent narme sbfrevistions, shich made lack
record retrieval and repon sequencing difficule & baitlding code file
sub-system was developed 1o permit the key shop staff wo enter &
four-character bullding code number used by the system to retreve 4
andfarm building titke for insertion into the primary lock dara base

The lock system i3 presently matntained on an 18M-XT with a
standard ten megabyte fixed disk. Dusing the intlal phase of im-
plementation several dial disk [BM-PC systems weee used by student
:m'p]uy-nu o emter data An sdditional

program mochale was added 1w
the primary system to append lock data prepared on diskertes ar
several locations Since shop personnel frequenthy re-key entine

baiiblimgs at ane time. it i possible fo take a portable processor to the
worll gite for data collection that can later be appended to the master
data base

The companbon key system was designed to mterface wizh the bk
application programs and o share the common bailding name oode

Automating Lock and Key Functions

file. When information is retrieved {or specific key holders if the lock
data base is present. data from the corresponding leck recard is also
displayed alomg with mformation contained in the key system data
bases. However, it is not essential that both systems be used concir-
rently or on the same computer system,

In addition to using the building code file to retneve butlding name
data, the key system consists of two primary data hases that can be
accessed concurrently. Since an individual employee may be issued
many keys the personnel information bor is matnsained in
a separate employee data base file with a single recond for cach eme
ployes. This avolds d of employes data in each key assign-
ment record. The recond contains employes number, name,
office lncaison, Irlq'rhn'rhrm.l.m]rr. and d.:-p::'hmntl] affiliiion.

Employees may be issued an unbimited nomber of keys, so informa
unnE::nmq to each key issued s madntained in a key assignment
data base record. Each record containg an employes number to link
key reconds with corresponsding employee records, the ey code. core
mark, the pumber of copies of the key tesued. and a twenty-free char:
acter comement field. When the lock system s maingained on the
sarni comiputer, the core mark and key code provide the links to the
correspanding knck reconds

Im most institurhons personme] nformation for a key assignment
syatem & matntadned as part of a Bager instinetional personnel system.
While the key system has the factlities for maintaining personnel
informarcion, they are ssed primarily for adding endormation foe non-
undversity personnel such as vending machine opetators and others
who have been issued heys to campus facilities

Al Chio University virtually all of the personnel information used
by the key system data bases is dowmloaded form the central insting:
tional perssanel system o the start of each Bseal year when new
personnel contracts are issued. The key holder employes data base
can be quickly and conveniently created in this way; thereafter, only
updates occasioned by office changes are needed . During the develop-
ment of the key system. we installed 2 new telephone system and at
the end of each academic quarter revised personne] data. including
new telephone numbers. These were downlosded with no disruption
tor the key assignment operation.

In addition to the usual Beolities needed to add pew information or
update extsting records for both the employes and key assignment
data bases, the key system master meno provides for viewing the data
rumd:halmi:trp[nuy:. Fmt:l:.ilmplr,aﬂh:jm L:mndfnralpﬂ.tﬁed
employes may be displayed and the user may “page” through the list
using single key stroke menu options. Simikarly, all employees issued
keys with selected key codes or core murks may be retrieved pstng
mem opticms.

A reporl meny permits the nger to select from six printed reports,
imchuding key holders by key code ar core mark. key assignment by
employes in sequence by employee mmmber, employes name on by
employes name within employes status. Finally. a listing of employess
and key assipgnmsents by department can be produced amnd deseritnated
T wse by department chairpeysons.

While the development af sur bock and key systems are not wnique
from systems in use clsewhere, (hey have served several umsgue
puarpoees an this institotion. They have served as a wehicle for ingeo-
ducing stand-alose mbcroprocesacns bivto the physical plant opetation
and the systems were designed and controdled solely by plant staff
These modest applications have also stimulated interest in other areas
of computerization by plant personnel. Mow spresdsheet and word
processing applications abound. L]
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High Tech Protection of Gas Pipelines

by Fred A Giles

Mirector of Physical Besouroes
Mrathern Armona [niversity
|-'L'|g_::r.:H_ Arizona

e = o WS e R -

AU and has bed 1o the development and operation of ome of
Arizona's most up-to-date and modern gas distrilution systems

KAU has more individual gas relaved spplisnces. Lok fixreres. and
avverall footage of gas distribution pipe in the groand than amy other
atate enrity in Arlzona

Thee entire |n-ground distribution pipe was replaced in fall 1982
More than eighty individual academic buildings aml residence halls
were equipped with Fisher type 5201 and 5202 gas regulators. which
typically have industrial and commescial applcatbons. The regulstors
allow for easy startups and fhatdowns when making adjustments on
the gas distribution system

It 15 extremely important for undversithes and colleges to meet 2y
respansibilities under the sringent federal codes, because opetatons
who do not comply may be subject to civil penalties. A proper operation
and maintenance plan must be established and malntained not only
fnr;nmp]lamr with federal law, but also as protection amd defense
against any civil sait that might be filed for damages cansed ]1:,.-.1.
campus gas distribution system. The NAL gas department works
d..:llg,' on incoming work crders concerning appliance adjastments and
repairs and 2lsa en planned preventive maintenance schedules

In imftiating work anders on appliances, regulators, valves, and in
ground pipe lines. it B necessary to have the proper toals and equip-
meend 1o complete cach tsk o detecting gas leaks we use the mode]
“ai Flame Pack manufactured by Southemn Crosa Corparation. The
made] “400" Flame Pack 5 a total hydrocarbon detector that urilizes
flame wnization as the detection method, The model 4000 &5 designed
1o b hand-carried a2 a single unit. thus eliminating shoulder straps,

E filcient heating is & primary concern &t the mountain campus of

hamesses, interconnecting tubes, cords, and =0 focth. It is lghtweight
and sexall in size. Mowing pasts. controls. and adjustieents are minimal
o ensue darability

The sensitivity of the medel “300° 1= excellent. being -'..:pdlrl.l!' al
detecting Jess than 172 of one part per million of methane in the air
In additkon to a meter indicating Flame Pack mdln,g,. ahq;h yirusme
alarmn ks activated ar a preset point. The mode] "4007 utilizes disposable
batteries and the “standand™ G040 fuel moxtume (80% H, — Ny with 5
ppm max). Some of its other unigue features inclode weight (four
pounds!, reaction time (two seoonds), fuel capacity (300 cc at 1LE0O
pail. and the LED and audibbe alarm. When uniit, the exhaust gas of
the moxdel “400° Flame Pack &5 3 mixture of hydrogen and air and 15
therefore combustible. Always exercise caiion

We also utilize a plece of equipment manufactured by the Goldak
Company called the PR-44 “Ferret” recetver. This recelver senses and
detects the radio sgnal emdtted by several types of metal pipe and
enables an operator 10 koate the pipe from which the signal is being
radiated The model PR-44 “Ferret” receiver consists extemally of a
control box equipped with a pistal-grip handle, an extension arm, and
a swivel mounted detection red. The sensing element of the “Femmer”
recetver is the directional sntenna located in s detection rod

The comtrol panel of the Ferret” receiver has a “gain” control. a
“tone” control. a phone jack, and a battery test batton. The "gain™
contral regulates the amount nl'.m'q1|.1|':|-r.a'!|:u:| to the receieed u'tg,:u.ﬂ
The gain should always be adjusted high enough for a desr response,
bt nok 50 high as to saturate the nstrument with ngr.n]. The “tone"
control regulates the audible pitch of the tone response. This should
always be adpsted 1o a clear tone that gives clear and sharp response

The p:hn_':n[' jack serves both as a connection part and as an automatic
switch. When nothing & plugged Into the phone jack, the tone-responss
ie heeard from the loudspeaker mounted in the contral box. In addition
1o the audible toe. 2 visual indication of response-strength can always
be spen on the pane] meter. When the battery-test batton |s depressed
the panel meter I8 disconpected from the response crostt and oon
nected instead to the barvery. It then indicaves the state of the battery

MAU aleo urilizes a small compact hand-held gas “sniffer.” This
pemrsEible combustible gas detector indicates Increasing concentra
an of potentlally hazardous atvmethane mixiune. 1t is approwed and
suitable for use o clags 1 hazasdous locations. Cwerall length is sixteen
inchies and very convenient

The enitire gas loe piping syatem must have cathodic peotection in
scoordance with the critesis set forth in both the Code of Federal
Regulations, Title 49, Part 192 Subpart | “Requirements for Corrosion
Cotitrol.” and the National Assactation of Corrosion Engineers Standard
RP-01-69, Cathodic protection systems should be surveyed on an
annual hasls by gualified corrosion personpel who are under the
supervision of an HACE accredited corresion spectalist

Thee purpose of the cathedic protection system report IS to determine
thie effectiveness of our system on the natural gas distribution pipeline.
During the report 2 short detection survey is condocted. This allows
for additional infoomation to be chtained and. If possible, time to
repair any shorted comditions bourd. We also test and evaluate sub
grade cathodic protection system {zone] isclation flanges. These in-
sulating kits are required to divide the systems into zones so that f a
riser imsulator becomes shorted. enly a portion af the cathedic pratec-
thon system is affected.

The natural gas piping system at MAU is pressntly divided into
fifreen elecrrically isalated, cathodically protected subsystems At-
tached directly ro esch of these subsyatems, and baried four po six
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feet undenground. are 75-pound magnesiam sacrificial anodes. There
are two electrodes (med for testing purposes! extending from each
ancede and mnning to thie surface of the ;rnlmcl :hmuih. protective
tubing. University personne] take pipe to soll potential measurements
moathly at selected locations throughost the system. Testing 1s per-
formed by attaching a electrical potential meter to the test leads, or
electrodes. and obtaining a 0.C. millivolt reading. These measuremenis
will determine if the cathodic protection system ks shosted or operating
properly. All nanaral gas cathodsc protection subsystems are electrically
isolated rom above-ground foreign metallic structurnes

it is impoartant that all @ones are within the accepted critera for
corrosicn comtral as set forth by HACE. The accepted oritera for
subgrade steel stnsctures is a potential of — 850 MV o mose negative

by Raymaond A, Jean

Director of Facilities
Ling-Benton Commumnity Callege

generated by all operations within colbeges and universitics

hawe the Rexibility of diversified information that only compu
repization can peovide. This fact does not exchade the many respons)
| bidities assigned o physical plant departments. especially ar small
colleges. The problem b recognising that resources peed 1o be assigned
to the physical plant department 3 well a8 10 other depanments—data
processing. admissions and registration. science and technologies—for
the development of a computerized management information system

E spsectations of cur present society demund that infsrmation

with reference to a copper-copper sulfate half cell. Another thing o
loak for is the high resistanoe of the soil. Therefore, the oode require:
ments ane greater than tn areas of less resistanoe

HAL has implemented a gas applianoe preventive matiienance
program. The procedurnes contained therein were developed on the
assumption that the irdividual responsitle lor is implementation will
have a good busic knowledge and qualifications of gas line leak detec-
tion amd repate. This mcludes cepaie and replacement of gas appliances
such as ranges, furnaces. aid ot warer heaters.

The implementation of the modern natural gas dissribution system.
commplete with stave-al-the-art detection and menitoring instruments,
hias allovwed HAL 1o bear millions of gross square feet in buildings n a
safe. efficient. and effeoive mnmner [

Innovative Solutions for the Small College

In our tightening economy. waiting for recognition or dollass o
muterialize will only bring dissppeintenent. Innovation seems 1o be
the only solution. 1 would 1i%e to ghare the approach our staff used o
become “state-of-the-an” in our operation. Prtlence b the key word
when coampulerang the pl:'l:.r:ll\'.'dl phmda arnall D:th-l‘

We acquired 2 microprocessor from the data processing department
thar for thedr sophisticated needs. was “ohecbete.” The price was right:
an o casional belping hand for a service they might need. The micro-
processor would accommodate us as it had a thirty megabyte hard
disk 2 new foppy disk drive, encugh ports for the terminals we
required, and a “canned” Word5Star program for word processing.
Little by little, we boaght che peripheral equipment we needed—ter
minals, primters. modems—ta put our programs online

We immedistely entered into word processing and were elated that
we too could put cut commespondence thar locked professtonal. You
can imagine oir dissppointment, however, when we found ot that
programming time waould not be available to the physical plant de
partment Too ey otler areas on campas had prority

Chverhearing our conversation one day. a workstudy shudens in our
office suggested that her [end. who was taking a compater program
ming course. might e alde to help us, We contacted the business
division director and 1old her of our dilemma. She advised that the
individual was quite competent: thus, we had our birst programmers,.

Par nearly three years now we have had at least one second-year
student prograsemer working for us each term. elther as a work study
or cooperative work experience student. Our office coondinator has
now taken ¢cligses in progeamming and monitors the students’ work
so that we matntain continuity and standardization of cur programs.
Crur coondinator now writes programs as well

Through these efforts we have developed two on-line programs
that any deparcement on campus can view at will. The job-order program
shows the starus of thelr work request. and the moter pool reservation
PrOREAY allows them to view vehicles available o any given dia:!.'

This effort immediasely relieved the flak we received for not com-
msnicating well

I aselelition to a canned PIOEAML We use for ERPENSE BOMINTING, we
hawe developed numerous short programs we call “helpers” We have
a program that keeps a recoed of all typewriters and thelr repairs for
the entire campus, a change-back program for all postal costs. a parking
ticket program, accident and sericus incidence program, a vehicle
registration program, driver's dearanoe program, and a time-keeper pro-

gramm
L1
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By using our time-keeper program we have introduced computeriza:
tien 10 all perscnnel in the physscal plant and public safery depart-
mients. We use our compirter prograr as a me clock. and perseanel
im thes departments clock in amd out en computer terminaks. Each
week. tHme sheets are printed owt and checked for entry ermors. This
has saved at least four hours per week spent deciphering time cards
sl caleubsting hours worked. More than that, however, it has made
possible our pride of the programs we ase

We are now working on an ambitious preventive maintenance
pragram and are approaching the entire scheme a phase at 2 tme The

procediare is as follows

Fhurse | [dendily every plode ol equipsent on cismpus thal 1he ptvaical
plant Bae o maintain and enger this nlormation. Alsa klenily whether esch

ety s wekly manthly, quistetly, semi-armnisl o anmaal Faistenane
| Further identily the extent of masnienance the equipmment needs for each
| el

Phase I Assgr each maineenance person with an area of sesponsibiling
| The jut lHr.Il:ll.‘In.-rull'\ am entire woek s work 17 alss fotaes che AEFIFEITCs
| eack weel 50 matsieRanoe |I‘1H.l'llll'|Jrl"' nol boaed wich BepeLIDive RELgn
HETIE

Fhase (It Arange the program so it will accoumnt for all cost eelabed o
mainrenance, labor, materials med. replicement parts et

Phase I Wrile ieto the program a fencrion that recognizes assigrenents
et campletied amd lags (hode uniomplened asssgrments 1o see If they will be
ke kil up e Fedloniing week

Fhase 1 Enbance Phase [V o recognize work that kas been [lagged but not
et acomplished the second time and assigns that Lk o & defesecd mainte
nance file

by Richard 5. Sanchez

Director, Physical Plant Operations
Uindversity of CaliforniaBerzeley
Berkeley, Calilomia

Fhase VI Produoces reports o maintenance sooomplished. cost of mainee
nance. mainterance deferred for purposes of comtrol. budgening. and plannéng

Phusee WIT 1eedface the preventive paiemenance progeam with the rime
lrepes program so that when the maintesunce person diocks (s on Monday
marnirg the b foear digis of his oo her social seoary namber criggers the
matniFrlace program io pried cut the worker's assignmes for the week

Ve are finding the “surveillance” of the program i abeady proving
i be effective. The maintenance personnel hawe wholehearpedly
.Ji.:l:lf-ph:'d the pHOCESS and are now more conscientious toward theis
dutees. Work not completed &5 discussed at the maintenance pas
tcipatory committes meeting cach week [this work is reassigned 10 2
different person dise o fotation by the program), and plans are farmu-
lated to avodd this assignment being deberred again, Cur people have
cleosen 1o work In teams of two. Since we have instigated this program,
deferved maintenance of equipment is almost nonexistent. The pre-
veniive maintenance program, for the most part. reflects the input of
the matntenance personnel Therefore, they lock upon it as theis
program and show no resentment toward the process.

The ]_h1'|.'|;|ﬂ 15 great. The morale of the maintenance du].tdl:l:nh:l:lli has
never been higher, The equipment mans smoothly amd |.111.‘.:,' O i A
great while is it necessary fo respond to.a breakdown. This allows the
crew 1o plan thelr work instead of being harried by continually "putting
ot fipes.”

Incidentally. the campos has recognized that we are 3 highly com
puterized deparmment. [n the next budget year—when equipment
;1u-|{!1-!=€-l:':=~ are all bai nil for the entire urnpus—lh-:' ph].'mdl ].:L]ll‘. has
been carmarked for a pew replacement of its microprocesior. W hawe
o a long way u

Housekeeping Management Improvement Program

commion question asked in the housekeeping prolession—
A— How many people do we need " —motivated me to analyze
and measure the lange housekeeping fonction at U0 Berkeley

This actiwity includes one hundred buildings ccoupying 7.5 miltion
sjare beet of Hloor space. Faced with the inevitabde paaspect of di
minishing resounces—Iincluding stabe funding. staffing. matenals. and
machinery—I| decided to diect my attention o improving the methods
by which Imm_nr'l-:m:-plﬂg_ rasks were pq:rlnrumi

The pesult 15 the Housekeeping Management Improvemsent Program
(HMIFY, shich is designed to plan. schedule. and contraol the house.
kevping actiwities of our lagge and diverse university. This computerized
sobttware model allows for a comparative analysis of houwsekeeping
workload standards and assignments by each foor relative 1o staft st
dent population in cimpus baildings

The key element in this program is its ability to analyee a compara
tive breakdown between traditional housekeeping workload measares
itime standards) versus 3 designed meshodology that combines busld
ing popelationworkioad measures which, in tum. determine the
appropriate designation of stating and cleaning frequencies for a large
housekeeping funciion with limdted resources

With this computer model we can explore the wesghting of popula
tion density and dleanable square footage and devise specibic factors
for determining work schedules and service levels o accommodate
the vartety and complexity of 2 campus setting. The HMIP computer
mode] urilizes the following des

11 Cleamable square footage by type of apace (offices, classrooms,
regtrooms. labosatories!, space unit dmes (tkme sandards per ceaning
taskl and frequeency of task performances (daily, weekly, etc b and
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FIGURE 1
| BROSEEEEPTRE MANAGEMENT [MPFEOVEMENT FROGHAM [(HMLF)
I EVANS HALL
1 UKIVERSITY OF CALIFOHNIA, HEREELEY
g
+ FLOORE HEm/ EOOQ TOTAL GROUND FIEET SECDND THIRD
f E.F.
i S O 18 157, 000,00 B3 13300 A, ll%.00 14, 150,00 16, TR, 00
& LOBHIES&ECORE. 28 53,8832, 00 5.%22.00 2. 070,60 i,113.00 4,001 ,00
9 TOLLETS (1] B bR, 0 Hid, Do 562 .00 490, 00 N6 2, 00
10 STAIRS/ELEVATORS 70 13,8714, 00 1, 008, 00 L. |0k, 00 {,290.00 1.3582.00
11 oTHERS 15 18, 452,00 2,006,00 16, 550,00 .97 80 $3%.00
12 TOT . H-A.&.F, EEA, 100, 10, 106,060 2, kA, 00 H, 020,00 & BES, Q0
1} TOT.COET.S.F. AeT,4TH 0D 2%, 750,00 T8, B0%.00 22,170, 00 18,940, 00
i #7 FRED. .60 o, &0 G40 0,80
15 #8 FEEQ. .00 L. 00 0,40 0.40
i& #% FREQ. T I .00 0.BD i, 060
L7 F10Q FEEQ. .40 I, 40 .30 0,40
I8 ¥11 FREQ. 0.0 0,20 0,30 0.0
i% #T MINUTES /DAY 1,886, 4% 54,57 1 0h. 40 L5848 21%.90
10 #B MIMUTES /DAY TOR.20 L%, 02 57,98 4B, 11 &kl
21 9 HWINUTES /Day 7l &T Lk &0 h7. b4 47 .04 BT.44
22 P10 MINUTES /DAY 1 T .08 H.A81 f.l8 1i.08
I3 Fl1] MINUTES BAY LGS, #6 A8 90,09 5. 78 .17
ZL TOTAL MIN. /DAY g UL N 1) 321,28 121, 48 164,717 165, 18
25 F.T.E.—PlE-2k E.Eb (. T 0,82 0. 68 o_%4
ih
i7
28 W.STHD.HRE, 11,664 .00 27,179 .00 0, oo B, DD 4,095, 00
2% AVE/HE. 190,42 B, 48 i, 0 0.on i02.38
30 ETAFF I.3&6,00 r.a4q I, R i ] 191 .00
11 TOTAL POP. 2.097,82 BELL LN 0, 04 115. 00 291,38
11 WHAT 1IF? }50-55E 10,%7 .k} .52 0,71 kw2
21 Actual staff‘student population cocupying each floar for each Lizse # 24— Total snimstes /ey of lmes # 15-# 11
campus butlding, Lirse #25—Full Time | [FTE! ian %0 miceates avail-
A building with 200,000 cleanable square feet that has bittle student wm an§-hosar cay {880 FTEs tn the case of Evans
or stafl usage would requine very few custodians. As the hourly e
amd daily increase to 213762 for instance [ in Evans ol '”“ E“'m""m' e average hours in building (Weekdy Stodent
Hall: see line #31 In Figure 1), the cussodial workload inoreases.
Lirse @ 30—Inclicating the numbser of stall—professors. instructors. clerical!
These analyses will attempt to determine the proper proportions P — 5 Phevcars s Bt

Lirses # 28— #32 provide options for such proportions.

The HMIP data listed in Figore 1 hl:nlhm'dfnnﬂhddlmsm
campus. For the purposes of lustratkon we are incuding data for only
four of the ten Aocrs in Evans Hall (ground throogh thard!, The totals
teflect the entine building. however

The are briel descriptions of the work measurement dacs
Bsted o lines #7-#32

Lime #T—Assignable Speare Footage clissmsens, alfices far each oo
Time standand) 28min' 1000 5F.

M!ﬁl—mdhwfﬂm-ﬁmﬂ&mmww

Line # i 2—Total of koes #5—#1 |, Hos- Assignable Squant Footage/time
stanidard, lablisscerridos [Faemn/ 1000 £ F,, 1eslets | 1 20mind 1000
& F.. staies 20min 1000 5.F., cchers {1 Sman 1000 5.F |,

Lines # 1 4- 18— Assamed [requencies af service for lines #7-# 11 100
oquaks anoe dasly, 60 equals cheee times por weok, 40 equals
twiie pe weeks 20 equals onoe per werk

Lene # 15-23—Total minutes'day for dearing asvas in lines #7-#11 for
praTpemes of productive tme. A custedinl day i egual 1o
mm‘hrhwdmmﬂnppfh:!ﬂmmmmtdm clean-

time. breaks. e, ressalt is a hall-time employee per aver,
:I;wui It il e mdlh:hmmmﬂhrmrlﬁlﬁb«
g percentapes of total wme svadlable for cach cmegery of space

are i follows

Assignable Space 515
Labbies & Corridises 234
Restrooen D
Stairs a0
Mielaneous 5
Tenal 10

“Four actual experience will differ rom the above by degrees svill 1o be
determined: for example. it will vany by buildimg arel by Beor

Lisw # 31— Lirwe @ 30 plus lioe # 30, rotal popralation

Lise # 37— What ([T A miasthesistical Ector using 150 and
55000 epaare (et paramcters equais & total ol 1057 FTEs requird
i the lunlidmg. Mene: These calculatoms are hased an normal wark:
weenek dhurirg the houry of &0 m - 500 pum. Extra boums of opesa-
tian. Le . night clisses events. weeliend sctrvities. and absen-
teetsm hosim. will subsequently be factored in mathemmatically
based on the monitoring of stalf assignments by Hooseheeping
Management.

There are several ofecnives that can be resolved by the use of this
data. narmey:

I Accurate assessment in determining a balanced worklead for all
housekeeping assignments.

2! Providing a Framewoik for acoountability and the setting of
performance’ productivity standards.

3} Capabilicy of adpusting these assignments as budgetary resouirces
charge, ie. lesser or lasger funding

4! The abdlity 1o adjust werkboads iL o when. the ussge of a building
changes; for example. changes in ocoapancy by students and staff.
and perlodic reductions in staff due 1o absentesism

51 Comtrol ever the rational medification of woek schedules and
frequencies of task perlormances caused by budgetany. academic, or
seasonal [actiors.

6} Establishes a solid framework of technical data gpon which all
futere budgetary allocations and operational standards necessary for
housekerping functions can be wsed. - e
The compaterized HMIF program can be readily duplicated
buildings that are programmed with similar data as mentionsd above.
It can peovide housekeeping managers with a viable methodology for
determining staffing agsignments within the prescribed parameters l:f
thesir budgetary allocations and housekeeping activities




The College Educated

Energy Managers

They'll score high on every test you can give them ¥

Designed to meset the special needs of educational
faciities, TORK Digital Controls for heating,
cooling and lighting assure maximum comfort with
minimal energy wse and provide a fast payback.

Features include: NM2400
Erargy Monitoring and

EASY TO SCHEDULE: TORK units feature Controt full sensor
self- prompting step-by-ctep instructions mndrfr:mg;. rnu:luellr,
digplayed in ordinary everyday English. up to 24 channels.

SENSOR MODIFICATION: Timed schadules
subyect to modification by remote sensors for
tamperature, humidity, ighting, etc.

ADAPTABLE TO MEET CHANGING
NEEDS

Full 365-Day scheduling. Holidays and vacations
can be set up to a year in advance.

Two kinds of overridec Timed by user [for up to
255 minutes)] for such uses as special
meetings, classes, gym practice and other
after-hour activities. Plus safety override switch
for each circuit for long term shutdown or ON
when required,

—— ——_ COMPLETE AND hMAIL THIS COUPON TODAY
TORE. 1 GROVE 5T, MT. VERNDMN, MY 10550 [914) 6B4-3542

L/ I'd like & no-obligation no-strings opportunity to test a TORK Energy
Manager in the privacy of my office. Please have your representative
phone to arrange for an appointment.,

L1 Pmonot ready to make the test, but | would like further information

by rmal,
MAME TITLE
| FACRLITY _ TEL | |
| ADDHEESS EMT

ciTy STATE P

T SERIES

d65 Day Time Control
where sensor miodifi
cation is not required,
in 4, B, and B channels,

TEST A TORK
ENERGY MAMNAGER
AND

SEE FOR YOURSELF
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Preventive Maintenance:
Vehicle and Equipment

by Brad Fahr
Manager. Plant Fiscal Affairs
Central Michigan Untversity
Mount Pleasant. Michigan

pproximately two years ago the Central Michigan Univeraity
physical plant department entered the computer age. We
using Tandy equiprmeent for word processing and have
evolved mto miulti-user systems nm on Xenix. a derivative of the
Unix operating system.

Az ime has progressed we have bulll aur cvwn application programs
from canned saftware packages. These spplications have allowed us
to ahsarh some of the changeover thar facilities experience from time
to time, As we became mare sophisticated in the creation of our
programs, we decided to design 2 preventive maintenance system for
Fh‘:,lﬂ-l;ﬂ Fﬂautm-h.k:le:nam;ﬂlntwn

Th:pmmnwmmqﬂmfnfﬂdumﬁﬁ:m
main data hases (vehicles. vehicle jobs. vehicle parts. and vehicle
m]ﬂmmmm&hhulethmlﬂﬂ[rhu:dau
bases wark n combination fo generate the information necessary to
produce a job order for maintenance on a vehicle. To begin the process
|ummﬂd1yp¢1mmmudpfuﬂrwmmtb:m
Since it is meny-hased the main preventive malntenance menuw appears,
listing the following options: updating preventive maintenance, adpust
countdown, update parts, update job description, reparts of job de-
scriptions and wehicle parts, wehides. and output

The wehicles data base is a complete list of all vehicles and major
equipment owned by the physical plant department. Data base infar.
enation inclsdes: 1) the year and make of the squipment. 21 the type
al equspment. 3} loense plate or tag numbet, dl:htumhkiﬁm
visor's name, 5) account namber, 6] wehide replacement costs.
edded o vehicle (D number. This information can be retrieved in
individual reports and semed as needed by management of operations
personnel As the key data base in our preventive madntenance system,
it & kept up-to-dave with all additions and'or deletions to the feet on
an as-they-ooour transaction baste As this 18 the first step in our
gystem. It B necessary 1o be cumment. The system will ask you whether
ar mot i is an existing vehicle or whether you need o update the data
base i order to continue with the program.

The next part of the program is used for scheduling malntenance
for wehicles. By listing the lcense number (o equipment 100 i will ket
rebated imformation from the vehicle data base, including mode]
number, model 10 and account mumber. Kext enter the descripive
code identifying the type of maintenance job desired. and if nesded.
the member of equi t bowirs (o be dsed before maintenanoe soulkd
m:hmmmhmﬂ-mhndhm the
equipment 1s used in 3 working day. This allows us Dexibility when a
piece of equipment s used fewer than eight boars 3 day

This screen also contains a section thae asks whether 1o reser the
coamrdaan clock When the number of hoers k=l between muinte-
pance times clapses. the system astomatically resets the clock for the
next round of madntenance. The dock is lsted on the soreen and
gives the hours remaining until maintenance is required. We can then
generate a report that lists the uproming matmenance schedule.

Char vehicle jobs data base is vsed when maimenance is doe for 2

piece of equipment. All of the sptions or jobs ane first listed

v number and can be referred o from the scheduling side of car

This is 2 Aexible system: at any time we can add new jobs 1o
the data base andior withdraw jobs i they become obsolete or iF the
equipment is deleted from our igventory, Bach job has an identifier

with a corresponding description.

The wehicle parts data base keeps a record by vehicle amdior equip:
ment oumber. Here we have a list of parts and their identificrs. This
data bage also includes the model 1D oumber, the name, and the
acoount number to which a part should be charged. if you need to go
somewhere cutside of the physical plant to get parts that are pot
available in campus inventory, you would have the information meoes-
sary to do s

The vehicle cost data base does exactly as its name indicates. [t
keeps track of the maintenance costs of all our vehicles and equipment
in order to analyre what each péece costs us on a ywear-to-year basis. By
having this information available we can make management declsions
on the replacement of a particular plece of equipment or 3 vehicle.

These data bases work together fo present s a job order when the
internal clock expires, The system automatically generates its own job
order, which lists the item to be maintained and other relative infor-
mation. In the case of a vehicle, it would give the license plate numbser
and the job that is 10 be performed on the particular vehide.

For . for an ol change, we get the vehicle numbser, the
number of quarts of ol and the ol filter number. We also get the
same tnformatson for Fuel filters and other required parts. This job
order would be printed in the morming when the operators armve and
Is given to maimtenance people for execution. Upon completion the
job oeders ane returned to our operations people and the job onder
data base. From here the computer automatically transfers the infor-
mation imbe our wehicke costs data base, thereby keeping the data base
up-to-diabe

Im cacier b0 keep abreast of all of the job arders that are pemsding 1o
thi near futuee, you can a report that includes a vehicle listing
with the number of hours and days left until preventive maintenance
is to ke implemented. This allows us to schedile cur maintenance
peophe and 1o take on other duties as woaild be required o Gcilitate
their tme

Exch of the data bases effectively work together to provide ap a
preventive madntenance system for vehicles and equipoment in onder
oo make management decdisions for the fsture. This cument system is
being expanded to encompass all of our buildings and equipment on
campus, The primary data base has been ket intact with additional
fiedds added in order vo facilitate the magnitude of the information
available em the bufldings and equipment. Preventive malntenance
will allow O 10 enbance the useful life of afl machinery, equipment.
and vehicles on s campus and provide a oo savings for the futee. @
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Financial Control
for Physical Plant

by Chatles H. Moody

Dizector of Physical Flant
Dniversicy of MevadaLas Vegas
Las Vegae. Mevada

hink for 3 minute about your department's work program
buadget. and fimancial control. What does the university com
munity s==] The academic community s==s it as tunding to
suppart their effort, and the business office wants to make sure
we stay within our bodget. Heither really knows the specifics of
our work. Chances sre your financia] stabements are reprints from
your controller's affice and don't relate 21 all to your work program or
projects. They probably provide a bodget Agare and detail your
expenditures and encumbrances o date. We don't think thar's
giood ensugh
AE a state-supporied university, UNLY'S nxdget is on a one-year
cycle with no state appropriated funds carried over. Cur sccounts are
organized abang MACUBD standards and essentially consise af 2 lump
sum operating dollar amount for each account: sdministration, wtilitees
anid thelr matvtenance. Ln.lﬂl.!ln,g Tl | improvdement. b ol al,
and gronnds. Our other accounts ane sell supporting and have different
budgets. Chwr main management problems were with state-funded ac-
coaImts
When computers first came on the scene, buasiness offices were
extremely progressive, They took a:il.-;-lnl;.a,g:_' af the COMpPUIEr's errar-
fres data processing capabilities and Installed thedr cwn account
syatems. [t is difficalt for them to change their special custom-wriiten
ACConinbing pogram. and I:|'||.':.-' otten canmat give you what you need &n
physical plant, Until new yom had the maseries and no one onderstood
your dilemnmza

FACTLITTES MANAGER

How pou lusise soere friends the lirtle compoter on everyone’s desk,
a hard disk for data storage. a printer. a data base software package
and a spreadshest sofrware package. That is all you need to make
your own budget and control reports the way you want, when you
waant! Answer questions aboit purchase orders, project costs. huodget
projections o year end P program costs. cash flow. and much maore
You cin have the snswers pow. not on the teath of the month

Here s what we did at UNLY. First we sepacated our budget into
sub-budgets to more sccurstely reflect our cogandzation and operation
The utilities account was broken down inte Punchased Urilities. Malnce-
mamce, Oiperations, Yeardy Contracts, and Projecte. The contracts and
projects accounts are (temized by specific identification numbsr and
description. and an anmual budget fgure s established—there 5
space for both an actual figure and the balance. The purchased arilities.
operations and mzintenance acoounts were done the snme Wiy
except the budget is by the month. The butlding repair and improwe-
ment account 15 st up in a stmilar fashion

The administration. custodial. and grounds acoounts dom't lend
themsetves to monthly budgeting, Purchases are grouped by an 1D
aumber reflecting fermilizer. chemicals, et the operating budgets are
sraaller and easter to audic

These budgees are all set up on speeadsheet software; we use Super:
Cale 111 with [BM-XT computers. We stam the year with the budget
aiwdd actual numbers the game, and the torals and balances are calcalated
from them, The accounts that are not bodgeted monthly only post the
year-to dlate *Actaal f'gur\f when an encumbrance is made

When the "Aoual’ expenditure in Operations is posted. our entire
budget is automatically recaloulaed and we Instamtly keow our balance
Incidently. the summary report generated i3 i the same [ormat used
bo suhiendl ouir Budget to the state egielatune. We mmisediately have
justifications should the wndversity wish to divert some of our funds
to another activity. It will show f I've saved money in one area 1o
allewr a roal repatr in anather, for instance

Baut we need an ‘Actual figare to enter on the spresdshest. The data
base saftware will let you set up a financial record/reporting system
that will sutperform the business office ran becanss yeu can make it
do anything you want. Amd if you don's like it you can change & mow,
not i twa months Cur department’s Onandal rans are made using
the dBase [l + daza base software program

Char data base record has sevenseen felds of informatian, inclsding
Accomnt Humber, Project Humber, Requisition Number. Description
et The reconds can be sorted for any particular entry i any of the
felds We can get all the records for Project #5073, or the recands for
Project #503 only for the month of [une. If our superintendent walks
into the work control cemter and asks where the motor i he ondened
last month. we can enter his name, motor requested, and month. All
the requisitions he entered for motars that moath edll I.'P:'Fllrﬂ.l.'d ol
Il there i a PO, number, he also has the supplier: i not. the purchasing
department has not yet ardered in

IF s erter the seomant oumbse project pismbeer. dind month, all the
records meeting those criteria are socurrnbsted. sorted. and totaled for
entry on the spreadshest

Youir o budget Tinancial sysvem ig within your capabilities. and
v kmagination 18 your only Bmigatson in giving you Bnancal, badget
wirk progTam and project contral far beyond what others can ginee
yinr. Remember that physical plant operations must always live by the
Galden Rule: “Them that has the gobd. mdest” L]
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Ammes, lowa

processing s to writing. A CAD system allows the user 1o

create lines and obdects. to move them around, and to changs
or modify them as necessary. This is done with the same ease thar
word processing allows in the manipulation of words and sentences.
The same reasons that make word processing 2 viable and cost effective
toal aze the same reasons that make CAD a useful and valuable aid m
managing facilitics. The ehectronic media enhances the facilities man-
ager's ability to maintain consistent, accurate, and integrated informa-
tion that is compact, flexible, and eastly commusnicated.

CAD has been used by lange industrial and design firms fora number
of years. More recently the development of powerful desk-top systems
has brought the capability of CAD to much smaller firms. In most
instances an increase in productivity s the main reason cited for CAD
implementation. However. (o the physical plant environment produc:
tiwity. althowgh Impomans. becomes a secondary reason for imgphe-
menting CAD as the facilities manages tries to respond quickly, acou-
rately. and fexibly to the universitys peeds. Quite often this respoinse
imvalves a change to the physical plant which i tumm requires analysis
and changes to the physkcal plant information base CAD can be a
powerful wol in this analysis and change process.

The CAD systems avallable today have a variety of feamures with
prices that vary from a low of $10,000 1o a high of several hundred
thowsand dollars. Howewes, many of the features of the high priced
Fystems are not nevessary or even desirable in a facilicies management
environment Exotc 3-0 systems with solids modeling. links o
mathematical analysis software, or sophisticared high production in-
put technkques age not features that cas be used effectively. Recent
advances in computer technology. especially in the smaller systems,
have allowed the development of CAD systems in the §10.000 to
$50.000 range with leatures that can provide all af the powsr necessary
for effective use i facilities managemens.

Physical plant functions vary from institution (o institmtion. As a
mindmum a facilitses manager is wsually responsible for the mainge
nance af the buildings and grounds, meluding mechanical alectrical,
and custodial services. Some facilities managers are also responsible
for the architectural engineering, capital planning, and space otilization
needs af the institution. In shot. the facilities manager is responsible
for the institation's infrastructure and is expected to obtain and msin-

tain information about that infrastructure and be ready 1o adape it
quickly and flexibly to the institution’s needs,

The engineering function is one anea that can benefir fram CAD,
For example, if the foor plans of the Institation's buildings are on
CAD they can be used as the basts for designing renovations for new
reaching or research needs. The basse floor plan can be provided o all
members of the design team 5o that they can get immediately 1o the
design task without cophous copying of the layowt. Floor plans can be
provided in any scale and section: if a large plan 15 inconveniently
spread across several sheets, the CAD system can “gloe” them together
and “oat put” the appropriace section for use.

Standard details can be developed by members of the engineering
and design department for many situations and used repeatedly on
various designs. The detatl can be stred as peeded to (it on a drawing
and will be consistently accurate. H a change is requined to a detail,
the cenrral dara hage can be modified to ensure that the detail will be
corredt fior Future use by everyone, This also applies to the floor plans
ﬂmthmumm‘n;ﬂ:tdarﬁﬂuﬂﬂd:uhlls upda.l!:dh:!
reflect the new layout.

1§ pot all facilities management functions are under the furisdiction
of the facilittes manager then the consstent and exsily transported

C-:-mpumaﬂ:d drafting (CAD) &s to drawing what word

Computer Aided Drafting in the Physical Plant Environment

CAD data base becomes espectally useful in assuring that shared
information is acourate and up-to-date. For example. if the engineering
department maintains an architecture‘engineering manual, then
standard details developed for drwings can be cagly adapted for use
im thie madnvual by propes scaling and layouat, Changes to any detall can
bee quickly provided to all manual users. If space wtillzation planning s
separated from facilities managing. then the bullding plant data base
matntained by the facilities manager can be the basis for this planning
amd ensure that conststent information will be used by bath depart-
menLs

The ability ro quickly edit and represent pictorial information ina
tisibeer of ways is an imporcant attsibute of CAD. In the past. the
mrummiber of alternatives d in secking a solution to a problem
was frequently limited because of a lack of tme or money. As a resub
inefficient soluthons wers sometimes acoepred. CAD overcomes these
limiratbons and enhances the fxcilithes manager's ability o respomd
quickly and fexibly with efficient solutions.

For exarmple. once 4 camgus map is on the CAD dystem sections
can be enlarged and various landscape bypouts developed and examined
fior landscape planning. Trees and shrobs can be added, moved, o
deleted in an instant: entire landscapes can be created. snalyzed. and
discanded or kept. Site planning for new baildings, athlenc facilities,
on parking lots can be developed with many altematives easily prepared
and reviewed The carmpus map can be scaled for use in beochores. o
a coveer sheet for project locations. or as the basts for utiliey distribution
mLps.

Interior design and space utilization studies frequently requine the
development of many alternatives. CAD can be especially useful for
these studies. Standard fumiture symbols can be developed as part of
the permanent data base and, as in landscape planning. the furnishings
can be added, moved. or defeted in the development of various alter-
natives. Signage can be developed using various fonts and layoats and
presented to the ocoapant for review, Graphic displays are easily
developed, either for commundcating information in a signage program
mhﬂuwmnfm&rﬁmmh]repnnwuﬂlmﬁm.
or personnel reports.

E.ﬂ.ﬂtmhenmﬂﬂruﬂam:]jw:ndmmtmlmthr
abilsty to calculate square footages. Thus, “net assignable squa
can be calcolated for all buildings and wdaﬂnguhhuquanhnm
can be eastly accomplished as renovations take place. Space assign-
ments by department or college can be tabulated and updated as
space assignments change. Camipus area analysis an be used for
building siting studies or maintenanoe ssignment planning.

In the Lt five years CAD systems have mamared greatly. both from
a hardware and software standpoint M'ra};rnl!rmamlﬁnlm
manager of today searches for new ideas and methods. he or she
should consider a CAD system as one available ool to improwe the
methods of gathering, storing, and analyzing information that s
needed in a decision-making process. CAD can greasly enhance the
facilities manager's responss to the needs of 2 fzst-paced changing en:
vironment

Imtegration of CAD into the physical plant environment is not
necessanly sasy. Thought has to be given 1o personnel and space
requirements, applications. data organtzation and masntenance,
hasdware and software maintenance. and systems managesmens.
Dzeful ourpat from the CAD system is oot immediare. 3 conssderable
airmber of workhours are redquibed before (he most basic features can
be imaplemented. However, the rewands include a well crganissd,
maintatnable and Hexible data bage that will allow the Facilicies man-
ager to respond to the users’ needs quickly with effective solutions. B
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Writing to Win

oesn T neary all business correspan-
dence fulfill a dual pumpose: to
inform and subtly encourage a tad-
kored response from the resder? Consider
VoRIE (W OpeTespondence: sune, you want it
o b indormative. maybe even enlightening
Generally. H it's a financial report such as
| Iusdget forecasts oF cost recaps. that alome is
pufficient. Afier all, reports are just bloe-
prints for ﬂlﬁpi.:.ymg numbers znd lirgle
o
However, in busiiess correspondence
accuracy alone 't enough—ryour words
Ll .||='.'~'|H.'r.x||.1dl.' Does the COTTIEEPOTY
dence you gererate subtly or dizectly maoiti
wbe? Does it persuasively present yous
paoint of view? In other worda, are vou
really getting your mescage aoroes!
The key, a3 Ermest Hemingway said. is in
getting the waords dght " I the old days
bafare computers touched everyone’s Hves
if you wanted the right word you picked
through 4 theasurmsa. That ks now a tire
some wadte of time thanks o lightening
fast random access memory (RAM) ressdens
I softivare.
This lgswes colamn boks at three kow
cost pro@ilem sobvers o include inyour
|  ebectronic arsenal. 'Tl'iql are masy 1o learm
easy 1o lve with, and yes. even friendly

‘Word Finder: The Instant Assistant

Waord Finder is a charter member in this
new breed of high speed software, It's an
cleotronlc thesauns contalning 220000 +
synomyms based om 15,000 key words
\according to the vendor—| didn't count
theml

Word Finder measurably accelerates
Hrding aned substituting words that pre
cisely achieve the implisd and obwicus
impact you intend

It's fast because the program’'s commansd
portion is memory resident Thar stmiply
means the commands, [ike a Rithiul genie
who only answers when you call, dwells in
the ether as it patiently waits to seree. n
this case the ether (5 the high end of you
computer’s andom access memory. Here's
the thres-step process 0 summon its magic

#® Load the command Eile

® Inzert the synooym disk in another ot
your compater’s disk drives

® Load your word processor

Wow star writing your letter or memmso
Wheneyer youU want 1o rcpl.‘.rr: wowd
mawe the cuersar to the intruder and hit
vour control kevs Whithin seconds a window
full of alternates [lash on the screen. I'm
willing to bet somewhere in that disk’s
quarter million synonyms is your substitute
Miovee the cusor o your choice from the
list. preis Beturn. and the arwanted ward
in your text is replaced. The window suto-
matically disappears and your eriginal
dacument is back on the screen. Simgple

Data Base
Update

Howard Millman

Oucastonally the program cannot locate
the exact word you're looking for 5o you're
offered thirty words nearest in spelling

Thits peek and substiate process takes
between two and six seconds depending on
whether you have a feppy or hard disk
syatem. Esther way. it is light years abead of
thumbing through a printed thesaisrus,
bocating vour word. and ryping in the re-
p*i.l{mru'l

Wosd Finder & compatible with ninetesn
popular word processors. Fortunately, i
youlr word processor isn't among them it
alsa offers a generic mode: This catch-all
Qption is for the adveniueesome who want
thae PIOREAETY § sdvaANTARES e .,e:h £ X
ment | did and it weorks fine with my text
cnuncher. Textra

As 3 further tmesaver Word Fiader
serves 35 A fast spell checker too Just call
up the synonym list o verlfy @ word's
spelling. The instruction mamniaal i thank:
hally brief. S0 much so. the essentials are
summarized on a double sided refesence
card

Without delving farther into the details
of this streamiined tmesaver. subixe 10 say
it's simple, helpful, and mexpensive. What

miore coukd you ask?

FACLIITES MANAGER

TP

EightWriter: The Syntax Sentry

Eeach back across time and remember
what prepositional phrases. subordinate
clauses. and subject -verh agreement are
Bestdes being the building blocks of sen
tences they e also the srutt adolescent
alghtmanes aye made from

Wiell. no one grades vour PApErs Anymore
at least not in the sense of retuming a red
masked copy. Mayhe that's because you ane
usually concermed with accurately transmis
ting information. If so, then you are passing
up an oppartunity o persmde and motivate
Too time consuming. you say? Mot any
mare

With Ward Finder you found the right |
words. Our second computernized genie is
Bight'Writer, an aptly named style and
proafreader program that analyees doco
ments stored on your wond processor disk
Here's the help you need 1o tie your words
together tightly for maximuom mpact

Why, you may ask, does any executive
need a style checker! Simply hecane our
comespondence is usaally unbearably un
derstated, rife with nom-commettal phrases
and cliches like the [ollowing
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# Tt is my helied *lof course IS your
belief, that's why youre saying it right)

# “The undersigned” ([ we!

& “1n addition o the foregoing” (alse)

® Reference 1s made” (reganding

Unfortumately, the potential pitfalls don'
stop there. The list, seemingly endless, also
Inchades incorrect punctuation, passiee
voice, redumdant phrasing, offensive {sexist]
terms. and 50 on. Many seminar leaders
makes a combortahle biving by teaching
peophe to write effectively by avoiding these
| errcas

Restated, they are showbng executives

[ how to commumnicate. The implication is
that to manage effectively you must com-
municate effectively. Any doubés? Bead the
h-plp wanted ads (for research ondy, ol
ooiarsel; gee for yoursel! the emphasis on
the ahility to comamunicate

Like 'Word Finder, Right'Witer is simple
to e Load it, supply the document's name
to e analyzed, then let the disks spin
When the analysis is completed the
supgested corrections are superimpased on
& Copy of the document. Incidentally. Right
Writer doesnT alter your orginal docament,
beat instead creates a marked-up duplicate

tary system, but why bother!

coples.

All af the suggested revisions constinste
improvements and youll likely mebude
them in your original. Some. for reasons of
your own you'll ignore. Perhaps, at times
you wish to be less forceful in your delivery
preberring the subtler approach. That's fine
because the final decision 15 always yours

In addition to the embedded syntax and
style analysis. RightWriter's summation
employs four other criteria: a readabilicy
imdex (based on education bevell, a strengeh
index Limpact of deliveryl a jargon index
and a listing of uncommeon words. These
features are detailed in the manual

The instructions are clear and concise
consisting of past three pages. The rest of

Eeeping It Legal
In the contiuing saga of whether to copy protect software emerges the novel appmach
used in Wond Finder. When first booting the program you are requested to answer questions
aboat ywour ECITJ:FI.II.‘EI\-H-'II'H:' }wrprl[ Thereafter, anyone usng the program sees a2 Hle
SCTeeT presenting that information ([including your name and address). I§ you ever give
away copies everyone will know their source—you, Sure, there are ways arcund this elemen

Loak. the vendor 15 offering a quality product at a fair price. They're counting on yous
horesty not to pirate the program. 50 do yous part. sapport the grewing industry trend
away from irritating and tiresome copy protection by tactfully refus

FACTLITIES MANAGEE )

ing requests for illegal
—H M.

this manual is devobed to detatling dhe
program'’s operation. Read r|1|{u_|g-|:'| 1t il
you'ne cwrions. The hackground s interesting
but not mandatory.

Right'Writer is the kind of program to
spawm a Hlood of "1oneed-it-too” requests
Just ask Doug Sluson. a microcomputes
specialist ab Kirkseood College n Cedar
Rapids. lowa. He orginally purchased one
copy of RightWriter to Hll a departmental
request. After the program proved its sorth
he quickly received six more requests. Kot
that Dowg minds because in less than ffteen
milriutes he had his users up and ranning
om thelr own. And. adds Diong. “Tve not
heard a pegative commens.

erginka e AeEr e

ASBESTOS

ABATEMENT ENGINEERING

[] On-site air monitoring

For more information call

_Hall-Kimbpell _covromenaseeus

[] Complete asbestos assessment studies
[ Laboratory analysis—PLM /DS and PCM
[1 A/E design & management

[7 Industrial hygiene supervision
[7 Operations & maintenance programs
[ Education & training Services

1-800-445-0682

Headquarters: 4840 W. 15th » Lawrence, KS 66044
Offices in: Kansas City = New York * Honalulu
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With programs like Word Finder and
RightWriter you will ondoubtedly enhance
your command of the written word. But
bepand even that, all your commumicaticns
skills will benefie, Your words. spoken or
written, will be potent, polished, and
persnasve

Extra Textra

What use would these worthwhile writing
aids be wnthout a word processort Bone. 5o

U recommend the one | use—Textra, a

bargain priced ($28.95!) trim and tdy text
cruncher. If vou've never heard of It no
wonder, [t's P:Ih'lshl'.". and sold by a rela
tively small vet talented group called Ann
Arbor Software in Ann Arhar, Michigan
[Dozens of serviceable word processors line
the shelves of software dealers. These
programs range, like most everything efse
Eromy sorrowtnd to superb. Textra s neaner
the latber

Textra contains all the nght ingredients
required to churn out and manipulate text
The latest revision, 3. 1A, includes some of
the more exotic options too. In many e

FACTLITIES MANAGER

Waond Finder RightWriter Textra
Writing Consultants Diecissonware, Inc Ann Arbor Sofware
0 East Main Sineet 2033 Woad Steeet 407 Morth Main
Eat Rexhester. MY 14445 Sarasota, FL 33577 Ann Arbor. MEAB104
T18377-0130 313W52-921 313 704-00ER
$70.05 $05.00 $20.93

All three run on LB M. and compatibles

spects Textra's a match for the moch costlier
well-known programs

Textra's signiticant simplicity bies in 1ts
easy-to-learn and easy-to-live-with menu
bormat. Additionally, its concise and com
pact manual 15 backed by a complete context
sensitive Help menu. As if these alone
weren't enough. Textra goes the extra yvard
by oftering a “lilm on disk™ tutorial sort of
an animated textbook that tums Bs own
Mapes

As an added bonues Textra is compatible

rith Word Findder as well as Bight Wrner

lewen i their publishers say atheraise)

%o, 1f wou're in the market for a best by
in word processors. ook at Texmra And by
calling on 195 -:.u;w-rh self pacing t utoral worg

e irsarts
Ihey're proce
irryproessiidies &
mr foroe o]

WoRAT Enelshineg ;
Witn Medeco, your iInstihlion of higher leaming wont
laf just arycne o

or your staff will be tapping out polished
correspondence in hours, not days

Coming im Fall

Cur neext colemn will examine project
management software. Sometimes called
management ndormation systems, thess
programs promilse to speed the arganizing
and tracking of a project’s schedules and
TS

If wou have any questions about compater
applications for the physical plant, write o
Howard bMillman, Sendor Facilities Manages
Codumbia University/ Palisades, Boute 3
West. Falisades. NY 10064 Soery. the author
cannot answer inedividual inguiries |

depdrtmean

four levels of bey oo
degree Ol secur
By combining busr

alevatie rrad

fiom in our pabenies

iy
1

By, <l

lire ool g securihy
CIET WOCKE, FwWich [oCks, pa

dnadiocs Incks
i 1 vhirciems io make

rIRwhaEe i Aacker

ecurity Locks, Ing

o

PO Box 1075, Salem Virgersa 24153 (703) 3B7-0481




N matter whare i 15, &0 restoralion work or prodechion of new
Miracofe Mull-purpose Profective coating wil add years fo he
e and beatdy of amy concrale msfatatian

Miracote” Has Passed the Test. ..

i the xhoraiory, Miracole has demonsiraled SUpennr resisiance
I Alrasadn, COrfosnT and movsfife, | S proven o be an aflecive
defense agams! salt alfack, And, AMiracole holds il maor
governmenl el amirovals

g, e real test st an the iab. &8s o e pb. And, hal's
wherg Miracole really slands ol .. a combinabon of 15 ease of
applcalion and oufstanding perlormance quatibies. I you'll
cortact us, we W send you case stomes of Miracofe it achion
You N guickly see thal our bes! salesmen are our salisfed
cusiomers._ . and, apphcalors

o pet more oelails an what Miracole can do for pou, incliding
samples, conlac! Miraco, Inc., RO, Box 27 Wexford, PA 15090
Or cal, 412-835-5355.

MIRACOTE"

mbar ASCE s ASTY  Oeahed coafrscion el VATLIVAES &0 e
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| Cogeneration Mews
The Umversity of San Déepo copeneration

facility has exceeded coiginal enengy and
linancial projections. The Ltest indicarbons
ane thar it will save the school sbaw

5400, 000 in the pext ten years. Currently
the 5 AD00-stuclent, 170h-acne canspus Com-
sames six million kilowatts al slectricity 2
pear plus 363,000 therms of natural gas per
year, bor an annoal energy bill of £1 million

A new cogeneration Bacility is now operas
ing at San Francisco State [ubversity, The
plant is expected to save the university
$270,000 the ferst year by supplying ome
fourth of the cammpuas slectricty needs. The
system burms natural gas to generate beat
and electricity for the three residence halls
Excess electricity will be used by the rest of

Diana L. Tringali

the campus. The savings is expectad 1o
keep housting costs at 5F State among the
bowest in the Calitomis system

Higher Education-lndustry
Relationships

Creating an environment to advance
technology requires cooperation [rom many
areas, The Cleveland Advanced Manufsctur
ing Program (CAMP has teamed up with
higher education in pursait ot bringing kigh
tech to manufacturing. The twao an=as of

FACTLITTES AMTANAGER

ym Floor

“"More and more people choose
Covermaster. Here's why..”

gy,

A Covermaster gym floor cover 18 a proven product.
It provides the protection you need against damage
and stains. It's made 1o last and has a 2 year war-
ranty o back it up. Very competitive prices (oo, .8
Mo wonder more facility managers go with
Covarmaster. How about wou?

Call us Toll Free and we'll rush voua
sample, a Brochure and our impressive
Customer List,

i USA CALL TOLL FREE

='1-800-387-5808

In Canada call 4 16-745-1811

COVERMASTER

Covermasiar Inc., [0 Wesimare Di
Unit §11-0 Rexdale, Oniario, MaV 503

=

conceniration are physical facilsties and
|'-n'|pI|- The state has designated six Ad
vanoed Technology Application Centers
thremghout Ohin. Companies participate in
CAMP-sponsored research, send personnel
for tralning. and engage in developmental
projects af these centers. in addition o de
shpndng mew facilities 1o house these projects

Vehicle Malntenance

lowra State Dniversity has two suggestions
for savings on fleet maintenance. The hirs
s o check the oil viscosity grade. General
Miotors recenthy announced that they have
changed their standard to 109 30 from
1AW -0 maotor all. The reason for change is
that fesver depasits baidd op on pistons and
rings. which can cause stuck rings. increased
oll consumption. and falled cazalytic corves
tegs. This change has also resulted In m
proved [uel economy up o one peroent. At
lorwra State, this would have saved £1,500
o last years Fuel bl

Thee secomd anea is tire manageement
Pressure above or below a mamufacturners
recommendation can result in 0.1 w5
percent loss in Fuel economy per psl variance
It abso canses acoelerated wear. At lowa
Srabe, bhased on 250 vehickes, 1000 tires.
lossed on incorrectly inflated tires would be
31505750 yearly

Lighting Prajects

|_;,.;|mrm regmabits are a |'r:rn|i.:| target tor
eNeTEy BaVIng sEraTegies Pacidic Gas and
Ebecrric (Californial and [ersey Central
Poawer and Light (New Jersey) offensd thetr
customers bonuses to replace standand
Miorescent L:|:1'.|'-:; and kallasts with energy
s1ving equipment Many urilities and
municipalities are switching their street
lighas from Encandescent and mercury to
the mone energy efficient high pressure
gadium (HPS) lighting. which i easy and
relatively Inexpensive to replace. [mmediate
dollar savings and long term advantages of
increased lbe expectancy are benefis

Dehier methods of lighting energy comses
watlon Include disconnecting unnecessary
fixtures. installing time clocks and other
control devices. astablishing compoterised
bighting control systems, and sing new
technology. Some new developments in the
field mclude improvements i high mtensity
dischamge lamps (HID. Mot only has s
outside potential been improved but it alss
has many indoar applications a5 well These
systerns offer the same or better light owtpuat
for less wattage consumption
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Baoiler Technology

The University of MissouriColumbia has
recently installed a circulsting atmospheric
fluidized bed stesm boiler. The new bodles
will work in tandem with four existing
boilers and four turbines. making the power
p{ant mu-u[tb{ ‘E‘WH.I'I.I"R'.I'I'HT sysiems
that can generate all of its owmn electricity.
The praject l;vepn in Sqrt:mh:r 10&5 and
should be in full operation by fall 1987,
Projections show an expected energy savings
of $10 million to §15 mallion over the next
ten vears. of $1.3 million anmeally

A new microprooessor-based distibated
contnol system in conjuncison with the
bodler and turbnes will produce all of the
curcent electricity peeds in addition 1o 40 1o
50 percent of the steam needed 1o hear and
wool the system. The gyatem was installed
1o meet progected future needs as well,

This system s part of a 340 milllon
project to bmprove the campus atility distn-
Tation systems. Payhack &5 expecied o the
next few years. and will be reinvested in

other upgrsding profecis.

Roofing Applications

The Sprinkool direct evaporative roof
spray system can provide cooling for fecili-
ties that are not atr conditioned and can
reduce interior temperatures by a5 misch as
ten degrees. The system wses a rooftop
rrfn'nrl:-ulnqu:ﬂplpemd IFEI'I'!,IhE.!IjI
designed to emit very small amounts of
water in the form of fine mist. The mist s
contenlled h?unmnﬂuthn:! tETmper-
ture amd climatic changes. In retrafit appli-
cations it can help improve the efficiency of
existing alr condstioness and in new build-
ings it can reduce the air conditsoning
temmage required. It 1s curmentdy being used
ar United Technologies, General Electric.
Firestone. Colgate Palmolive, and Shering

Plough facilities

Energy Projects

Ball Stare University invested m new
raliator valves to eliminate an environmen-
tal conteod problem. All residence halls are
comnected to 3 central steam plans that
supplies individual cabinet heaters and
finmex mabe radiators with hand controlled
valves. The system is twenty to thirty years
old. Students complained of too much heat
and valwes were hard to reach and difficult
to adjust. Windows were left open o ol
Foams, Cansing excessive heat loss

To soilve the problem Ball State installed
nonelectric thermostatic radistor control

valves. Each valve contains & volstile ligusd
filling that respomds 1o temperatuure varia-
tions by expansion and contraction. The
new walves have lldp.-r.l b0 préyent fluctiat-
ing temperatures, make heating more affi-
clent, and reduce fuel costs.

Energy Strategles

A large shared energy saving project has
been undestaken in the Hew England area
by a subsidiary of Hew England Elecinic
Systemns. NEES Energy, Inc. Zome of the
company’s current projects include the fol.
lowing

The most ambitious project to date has
basery at the University of Rhode [sland
MEES has incurred investment costs of §5
million. and has guaranieed the university 2
ot encepy savings of moee than $2.6 million
disring the life of the ten-year contrac

Endicott College In Beverly. bas-
sachusetts is realizing a A0 percent savings
after entering Into @ confract with HEES,

A carrent project involves twenty-five
school uildings In Providence, Rhode

[slind The Providence School Department
is spending 52 million 2 year in energy
costs with $1.5 million [or heating oil alone.
HEES mvested $%.4 million to install 2
centralized EMS, twelve new boilers and
hat water heaters, replace steam traps and
non-eleciric walves RIJI:I"IB‘I.E_. amid ot her
Tepairs and maintenance. Ower the fowrtesn:
year contract MEES will receive 10 percent
of energy dollar savings, which are estimated
at 2 peroent anmelly of approximatel
$404 0000 the first year,

Typically a potential energy sharing
client has a motal energy bill in excess of
$100.000 annually and the facility must
meet certain energy inethicoency critera
MEES owns and Insures the equipment
through the life of the contract. although a
budlding owner can biy the equipment at
any time At the cod of the contract i may
be renegotiated. remewed. the bullding
owmer may purchase the equipment, o5
HEES will remove the equipment at ks own

Py,

Economical Shallow Trench
Heat Distribution Systems
Planning a heat distribution sysfem on

& modest budget? Consider a TRENWA

shallow trench system. For complele
accessibility simply remove the covers.

TRENWA, INC.

1419 Alexandria Pika, FL. Thamas, Ky 41075, Telephone (B06) T81-0831
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The High Technology of Sunlight

A Gaide to the Phoiovaltaic Revalution, by Pasl
0. Mayoock B Edwand H. Stimswals. Ersmas
Fennsylvaniz Eodale Press, 1985 374 pp. 39095,
goftoower

In mearly the cemtury and a half since the
photeeolizic effect was observed, the tech-
nology has grown from a labormatory curosity
to 2 mature science. Baged on the absorption
of sunlight by solar cells and its comversion
to electricity, light delves the process and
produces the enegy that it trapslated into
electrical enengy. As the photons iparsches
al light) strike an atom in the semiconductor
material, they iatecact with the elections
thar surround the nackeus. During this
intersction the photen i absorbed. The
aclded enengy from Uhis process excites o
drives off one of the stoms” outer shell
electrons. An electron freed in this mannes
farms an electric earrent, This interaction
between light and electrons 15 the heare of
the photovalisic procesa.

Maycock and Stirewalt carry the develop-
ment of the process from Becquerels dis-
covery in 1830 to the present. The greatesi
thrust in fts development was the wide nse
of walar cells m satelbites in the lage 16508,
The authaors go into extensive detall snd
explain the photovolizic phenomenon a3
well as production of semicondixtors fom
silicon.

The authors point out that silkcon is the
most commonly used material for making
|'.ﬂ1.|:||'nv|:||r.all: carverters because of the
arrangement of four elections in its outmost
shell of the atom. The production process
for making salar cells is rather complex
contributing to the overall high cost of
installation of photoechtaic projects. The
cost per pr.lk weatt for one megawadt or
greater installations was 510 in 1984, $6.10
In 1986, anxd ]1||:|_|n|:r|e|:| o b= %310 per pu.:h
watt (o 1900, a1l v 1084 dollars. Further
st Corpanisons inclicate residential elec
tmicity costs with a photovodtaic system to
bex 0. 18=50.25 per KWH af peak Interest
rates and $006<30.08 per KWH at low
interest rates, the latter 2 more easily di
pested price range. While the sunlight is
free and overall photowvaltaic systems costs
are high thetr current cost trend is doen
warid The authors conchude that by 1990
phiotovoltaic systems will be able to generate
|:|=1'.lr|r.||::|r tht = competitive with comven-
tianally fueled power in most parts of the
Dnited States. A good sign for potential
e,

This process has a definite future in
toddays high-tech environment. The system
conguses no fuel. the pl:ml!m-nﬂl.alr. cells are
siealed. ma by-products are created, no
pollutants are ievolved i its generative
process, and the basic materisl of most
sethiconductons, slicon. (s readily available
It product of ebectricity s dean. there are
A0 IFANSPOFLATIon o pUmping requirements,

The
Boolcshelf

it is silent and extracedinarily versatile,
and b3 eastly converted inbo heat. light. of
miotion.

The systems &re not only versatie but
durable as well able o withstand the harsh
physical rigors of space—high vaooum,
radiation. grear temperatue differentials—
as well as the harsh earth environment of
dampness. dirt. chemical smiog, wind, hail
ice. and snow, Experience indicates the
EPEleTEs Can survive in space about twenty
vears and at least ten years in an earth
environment without sigis of fundamental
failure

The most important partion of the book
is the chapter on applications of photoyoltaic
eneTgy systems. Large photowaltalc power
systems of 60-EW to &-MW could power
communities, universty faclites. pumping
stations. and grid systems. There are no
technical problems associsted with multi-
megawatt central photoveltaic substations

-
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Hnnng_ the Lrge, successhal central |1|.=|.'|I::
In operation, one could relate many wmilar
instances where photoecdtaic applications
may be appropriate in the university/'oollege
environment. Keep in mind that any power
excess to mstitations] needs can be “sald
back"” to the uslity company. Several apphi
cations quickly come to mind: student
heusing and union buildings, power fox
remote research facilities, Irrigation systemes,
radio stztions, clagsroom facilities. office
bulbdings. studio facibities, individual cam
pus residences, shop areas, farmvbarn areas
covered parking facilities. plus many other
campus Eacilities requiring electrical service.

Mayeock and Stirewalt hive put together
an interesting text that contains many

facets associated with the photovelaic
industry in tharough appendices. 1t is easy
reading and a pood brush-up on your phiys-
ice Ome point | do oot agres with is the
tiele it i pot quite a “revolstion” yet
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A Guide of the Photowaltaic Bevolution ks
availabde form the Rodale Press. 33 East
Minor Soneet. Emraaus. PA 15089 215007-
5171

—T. Dan MecCrary
Director of Physical Plant Ciperations
Virginia Commomwealth Undversity

Richmond, Virginia

The Philosophy of Technology

Tha Hew Liberal Learning: Technalogy and
the Liberal Artstry Bobert P Lisenshy, Allis O
Pimiater. & SEucon [, Sy W.iilullill.'rl 0.C
Council of |nclependent Collepen. 10885, b8 pp
£10. saftcover

TAKE TEM! During a braef break one can
read this provoking set of monographs on
Libeeral learning. which stresses the need for
technological lerscy in coder to understand
the woakd we live i as it 5. and the pre-
dictable future. Essays by Lisensky and
Pinister present the ViEWELNAS af distin:
guished scholars io a suodinet. logical sum-
mary of the isswe of, and need for. technol-
ogy in the liberal arts curriculiom

FACTLITIES MANAGER
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Thie acithors s se led'mulug}' L |
social process that employs scientifically
and empirically-based tools, techniques
knowledge, resources, and systems o affect
the human enwironment and 185 organiza
tion.” They daw together the best r|1.|nh:|:1g
om the subject from many sowurces and
provide a comprehensive bibliogeaphy
They alse sureeyed small Hberal arts rnlln:g;q—s
to assess programs that emphasized tech:
nodogy

Traditicnally. liberal arts collspes attempt
o “prepare students for meeting the prnb-
lemes and concens of thele wosld™ through
historical, seciological. econcmic, and ethical
perspectives. That 15 no longer sufficient in
the lght of the impact of technaology on ous
lives and thinking Technology has extended
ot capabilities far beyond our mental and
phiysical imitstions. Technology calls fos
intervention (o meet 4 meed o correct a
probberm. [t s actici-oriented. Technology
is irvalved with organ rraneplams, gemetic
engimeerng. nuclear power. atommic waste 1f
students are 1o deal with soclal 1ssues
intelligently and knowledgeably. they mssy
understand technalogy a8 3 social process.
Technology will soon be icluded as an arm
of liberal arts. along with the natural and
social sciences and the humanities

comdtrusd next page

ESSENTIAL INFORMATION
FORrR A BETTER
PHYSICAL PLANT.

Facilities Managereni:
A Manual for Plant Administration

For the first Eme ever all the facts aof the
physical plant prodession are compiled in
are sy -1o-use referencoe book. Faclities
Management includes comprehensive
fechmical and management information
nod found m any other single wolume. b
gives you the sdge vou need (o sucoess
fully mamage vour plant's operations
156 M 0-910159-02-5, 8l pages, Hardover,

i wf, Pully sndewed and iNustraied

70 per cppy (550 o members of AFFAL

HA

el it ol Fsical Flesl dslminnirstmn o
L'miwrrmifer amd L olngres
1448 T kr St
Alrussdns Virgins 2270415

(T —

CARPENTER

SINGLE SOURCE WARRANTY

CARPENTER INSULATION

AND COATINGS CO.

4443 BRONZE WAY
DALLAS, TEXAS 75236
(214) 330-0357

WARRANTED INSULATIVE ROOFING

AND RE-ROOFING SYSTEMS

POLYURETHANE FOAMED-IN-PLACE INSULATION
WITH ELASTOMERIC COATING SYSTEMS

NATIONAL AVAILABILITY

POLYURETHANE SPRAY FOAM SYSTEMS

ELASTOMERIC, FLUID APPLIED ROOFING SYSTEMS
INSULATIVE ROOFING AND RE-ROOFING SYSTEMS
APPLICATION: EXPERTISE, EQUIPMENT AND TRAINING

1-800-527-5598
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conninued from previows page

bdore than 700 liberal ans colleges were
asked o identify courses of technolegy in
thedr carrbcula. Based on responses From
195 it s apparent that technalogy i nos
part of the curriculum in these schools bus
does not stand alone a5 a separate cowrse
Farther, the Inclusion was penerated by
individual faculty members who recognized
& meved rather than by comsclous direction of
thie instiutions.

The monographs present a clear cutline
of the requirement and need to teach tech
ialoagy it the lberal arts—mot from a tech:
aical poink of viese, but from a seclal point
of view—and provide a convincing anga:
pnienil that & trwe libecal edecation i today's
world must incude techmology.

This book is recommended to facility
managers and their szaffs as a means of
keeping abeeast with changes in academia
the function they support

The Mew Liberal Learsiing is avallable
from the Coumcll of independent Colleges,
Omne Dupont Clacle. Sidte 320, Washington.
D 20036

—Jerry Boyea
Facilities Managemens Consultamt
Hendersomville, Morth Camalina

Cogeneration Technology

The Cogencration Bourcebaak, o by F
William Fayme Atlancs The Fasmnain Prega Inc
1085, 200 g $30, handcoseer

Flanning Cogenetation Symema. by Dilip &
Lirnaiar, Atlasita The Fairmosn) Preas. [no 1035
b pp hardecaner

Cogeneration has been defined as the
sequential production of usehol thermal
energy andd shaft power from a single energy
source. A “conventional” system woukd
include a high pressure steam baller to
serve § steam turbine-dreiven electric gener-
ator. After producing electricity. the steam
exhaust from the mrbine, svill at a relatively
high presaure. can be used to sattsly con-
ventional space beating domestic lot water
heating. or proceds Sbeam requiremenis
Conventional cogensration syetems wene
prevalent in this conntry in the fest quarter
of this century. when industrial plants wers
fareed to produce both their own electricity
and steam lor heating or process work.
Gradually, however, these systems became
ohsalete as |:=L:|m=|.].' dmp:lﬁtnuty
became available from wtilities. By 1970
cogeneration systems produced a neghigible
amount of electnicity in the United States

In Eur;-pr_ where energy costs were .:l'waj':

relatively high. cogeneration systems con-

timued fo pmdu.u.': significant amounts of
oF,

In 1978 the Manonal Energy Act dedined
far the First fime a comprebensive national
eneqgy F-':{ﬂ"y fpr the United Stabes Part of
the Public Utility Regulatory Policy Act
(PLRPAY provided Incentives bor cogenera
tion. since this concept was perceived a5 a
significamt potential energy conpervation
technique for which rechnology was already
knowen and proved. The incentives mvolved
tax eredits fon industetal and peivate institu-
tional cogeneraton. Since these credits ase
generally unavailable 1o public secor in
stitations “third-party” sunership/opera-
tion armangements for plants were developed
for public institutions. PURPA also requized
wtilities to purchase power from
cogenerabors nnder certain conditions, a
situation that was not universally hailed or
honored by utilities. In addition. “non-con
ventional” cogeneration devices. such as
nataral gas turbine generators. or natural
gas o diesel engine-driven generaion, wen
developed and promoted

How these ane commencially available

packaged cogeneration sysicms, of (ompo-
nents to erect lings systems. which can be

Infroducin

Ultra-high speed gloss —

g
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applied to any size institution, provided the
DECERSNY BLOROIEC COMToNS are present,
The potential savings in Foel costs could be
sigrificant for colbeges and universities. and
cach institwiion should mvestigate this

method. Since cogeneration planits are

capital-intensive paojects. it is important o

estimate projected loel and operating costs
as accurately a3 poasible so that a bfe-cyele
analysis of the proposed system refllects
reasonable predictions om which decisions
iy b based

Bath Planniog Copeneration Sypefems and
The Cogenerntion Ssurcebook provide
valuable perspectives on the sconambe and
techmical problems associated with cogener-
ation. Plemiving provides the reader with
pral.hr..:] information Comcerning fn:slhllll:}'
assmessment, analytical metheds for technical
and economic [easibility evalwation, com-
pul:zl:l.ud Eyslem Lle:ltgru. and conventional
and non-conventional cogeneration tech-
nologies. Esch of the fourteen chapters 1s
wrilten b:.l a different author and covers 2
gpecific topic. The chapter an syatem appli-
cation considerations, by | M. Eovacik. is
ats excellent overiew of the various fuels
and processes available for cogeneration
Systemis.

Sovrcehook is similar to Flanaing in that
its nineteen chapters are written by scparate
awthors covering different topics. However,

areas of cogenention, including prepackaged
and small-scale systems, and Emerging
technologies sach as solar systems. foel cefl
systems. and other renewable energy sys
tems. The chapter cn industry prospecs. by
E. M, Clark and D. E Crinier. gives exoellent
hackground data and design parameters for
sysems applying gas wurbines and waste
hizart boilers.

These twa books complemens exch
other—Planning is directed 10 presem
technology, while Sovrcelbook i futine
oriented. Both books are written more for
the industrial than imstitutsonal chentele. In
spite of thiz the information presemted {8
clearly applicable 1o colleges and universities
af all sizes. Both books will be invalisable 1o
all institutions interested in explosing
cogeneration systems

The Cogeneration Sourcebook and Plan-
ning Cogeneration Systers are both avail-
abde fromm The Fatrmont Press. Inc, PO Box
14227, Atlanta GA W0324

—John M. Casey, P.E.

Mansger, Engineering Department
University of Georgia

Athens, Geoagia

{Ed More- Also available om the subject 1= Cogener
atonr A Campres Oprion” by Bobest Goble &
Wenidy Geahle: $17.50 (312 50VAPPA. memnbers| +
55 shippisghandling from APPA. 1885 Dule

Sourcebook places mone emphasis on newer 1 Stavet, Alexandsia WA 22314

Expanding Cur
Approach to Training

Training for Tomormow-—Dtstributed Learning
Thremgh Computer and Commmnications
Technology. by Gaeg Kearsiey. Reading. BMas
sachusects: Addison- Wesley Publishing Company,
Iec_ 1985 113 pp. hardcower

A recurring problem in physical plants s
the management of staff training and de
velopment—how fo train. retrain, and
update the skills and knowledge of your
staff in a cost-effective manmer A typical
approach is to send people to seminars
[when travel can be afforded), buy training
matertals (arhich mury or may not be resd],
Sponsor im-homse classes, or rely on one-pn-
one training (supervisor to employes. jour-
e yITan T frainee )

In Tratning for Tomormoew, Kearsley
presents an altermative 10 this traditional
approach. He suggests using the new tech:
modagies of computers and commundcations
i hielp meet our ongoing tralning needs

The purpose of the book 1s to introdusce

| the reader tothe new instructional rends

L

and computen‘communications techmologies
that are making digtributed leaming a more
viable training option 1t reviews the design,
implementation, and evaluation of disr-
beated leaming systems as well as the ad-

HR.2000

n ultra-high speed time.
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vantages. disadvantages, and costs, Kcarsley
covers videoconferencing,. videodisks. and
cormmunication metworks, but focuses
primarily on the use of computer-based m-
struction

This sype af instructon is somewhat
sizmdlar to the text-based “programened
bearmiing” comcept popular in the 19601, anly
it uses compuaters and graphic enhance
ments. The subject matter is broken into
machules, and the student develope his path
through the materia] based on what he
needs ar desires 1o leam. The computer can
track progress and provide testing. 18 affers
the advantages of being timely, highly
interactive, standardized. customizable,
edfective. I'.I':ﬁh.-rd.'lnrn:m fraining, the
success is mat contingent gpon the guakity
af the teacher

Possible applications of computer-hased
feaming in physical plants include many of
our recurring training needs. These are the

new kearning technologhes that make it
difficalr for the average physical pland 1w
use on its own the largest being high de-
veloprment costs. Daless many employess
will use the program. the (o is prahibitive
Another drawback s the level af user
sophistication requined. Onir largest training
need in terms of numbers is custodial train-
kg e v 10 make sure the training
dioesn’t requine higher cognitive shills than
the job (rself. Use of vides technalogy may
be a better approach in this caze

A more visble way for physical plants o
take advantage of these new technologies
would be for our varios professional as
snciations o pin ongoing training
needs, bear the t costs, and
maeket the product. [t would be 2 good
supplement to sponsoring seninars. Com:
puter-based instruction could easiky be
developed for code/legislation technological
updaies and basic concept instmaction (eg.,

the effectivensss of thelr materials by mov-
ing from text-based instroction to a mule-
meiia appraach. and some are doing =0
The possibletes for the future are fan to
conssder Eearsley suggests that distributed
learmning can be enhanced by providing the
stndents with incentives. such as attending
a group meeting after a certatn number of
indivichoal learning sessions have been com-
pleted.
Tn'lml.rqgﬁx?bnmnwilﬂmrt.tm.
ared easy to read. Kearsley accomplished his
basic purpose of sparking the reader’s mag-
ination rather than trying to provide a
technical operational discussion. The major
potnts of the book can be gleaned by reading
the introduction and chapter summaries, as
the author is good at telling you what he s
going to say, saying It, and then telling you
what he said. It ks a good book to skim o
you are responsible for the training programs
and strategies for large groups ufp:wl: ar

formal leamning portions of apprenti many of the AFPA Institute for Facilitics if you just weant to check out what the
programs, technology and updates I'-'hnul.-m:ut topics). Rather than sending future may bring.
professional staff, custodial methods and o a week-long schocl, a Training for Tomorrow is available from

produscts training. and the use of computer

packages and programs. Eearsley does state
that there are some training topics dealing

mvﬂcal plant could spend the same or less
money on a computer-based traiming pro-
gram or videodisk and have several stff

Addison- Wesley Publishing Company, Inc.
Reacling, MA 01867

with skilks or creativity that members benefit. The compater training

canmat be easily leamned in this format, and conehd be supplemented by a one-day meeting —Shelley E. Merrill

that in-pesson meetings could never be of teleconderence for clarfication and ex- Assistant Director, Administrative Services

completely replaced by technology. penence ewchange. lewa Stabe Dridversity
There are several drawhacks to these Organdzations such as TPC could (mpeove Ammes, lowa

fourth booklet free!

Introducing four new booklets designed

facilities. Buy three and receive the

ENERGY MANAGEMENT PUBLICATIONS

[1 Energy Management Planning

to help managers plan, develop, and Process _ $4
implement practical energy manage- [ EnerﬁthanaHEﬂmnT Planning
ment and financing programs in col- - III:*TMT: o iy $5
‘IE‘ , h 5 1:I .3r1_ -LIIIJ-E"WIF-I'H"‘- or Hlup:

ges, hospitals, and other plant Maotivation and Communication 5

[ Facilitators’ Guide Free when other 3

are purchased

Still Available . . .
. these other fine energy publications:

8 Mon-Profit Institution Energy

All ovclers st b prespaid, Add £5
Iowr shiipping and handling

® Eresgy Cos & Consumpion Ee-

Management Workbaook L #d | peort 1 9H0-B2 21 :
] |:-II“1'HI' & LUniversily El‘:-i-'lg\ ® Cogemnesration: & Campas Op- l'lr
Management Waorkbook 221 tiand £17.50 / l:l.

8 Financing Campus Energy Con [ l'_'nnlru”ln# Energy 'Ih;nugh

Azpciation of

servalion Projects . Ly h_'l.icrr:prrull'qmr Lhilizgatiom €21 Physical Plant Administralors
B Taking Advantage of lhe BMatueal 8 Campus Energy Management of Universiiies and Eﬂ"-!ﬂ!
Chas Sastplus £5 Frisjects $10.50 1446 Duke Street
m Lighting Enetgy Management for Colloges & Universitios 5 Alexandria, VA 22314-3497
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How (o Mapage Space. by B B Crvanaugh
Winchesier. Masisdhuserts B B Cavanaugh
Pallicarions, 1084 105 e Te5 - §l e

shippieg & |'_d|||'.:a.||£' &l s

How 1o Mangge Space @ 3 small privately
printed manual on the sdministration af
space (n the academic environment. Al
though Cavansugh's suggestions have
validity in almost any setting, they are
inbended pera.n]:,' for L1rgv|.- Instifutions
where the resubts of poor space administra
tion might b= hidden and the problems
mare complex and difficult than on a small
campus. The book attempts to be a
stralghttorward and pragmatic gaide in
what the author feels to be a neglected
fleld. It s principally written for those whao
must deal directly with the frustrating task
of linking the nght people with the right
space amid conflicting demands and
prioricies

Cavanaagh's smain premise i3 that an
Iostsiuitlon muas d.n.hn:rwhdg_e thas el i
admindstration, sltheugh deceptively simple,
requeires care and attention. He suggests
that only when the upper echelons of man-
agement are directly tovolved can space ad-
mingstration have the resouroess. amed authority
b be truly effective. The author thinks
space is best managed by a committes
composed of upper level admintstrators in
facilities pf'.:m'l.n.r{ and Hnanee, as well as
several of the deans. Here Cavanaugh tends
i be idealistic in thinking that such an
exalied group would take the time o gather
ta decide the sappesedly mundane question
of where people should b located

Horw to Manage Space &5 a guide to achsey
ing cleasty artbculared and formalized ad-
minkstrative procedures. n that wein it lises
six essential conditions of good space ad-
eningstration. The administrator muse 15
bring to bear g8 much information about
the change as possible. 7] consullt with all
interested parties, 3) see that the proper
autharity is implemented. 4) maintain an
updated file of space resources and stan-
dards, 5) prompely advise concerned parties
af the disposition and progress of & requesy.
and 6] establish procedures 1o ensure con-
sistent rEspONses bo SPace Tequests

All of which is excellent advice. The
practical suggestions with which the suthor
supports these steps bear close attention by
anyone secking to svoid the pacfalls of this
emotionally charged issse Certalnly, ques:
tioms of status and programmatic emphasis
inherent in space administration require
careful and deliberate jpdgment. However,
it is possible thar such a formal approach
with its long lead cimes and lengthy fooms
and procedienes. might mvite shostouts or
special deals muzside of the formal space
sdministration. Political pressuses can fosoe
adminiserators 1o ghorcincuit careful proce
dires, leading to the wery emmors those
proceduures are designed to avoid

The anthor etfectively summarizes twenty
years of hard-ecarmed practical knowledge In
this volume. [t can be read with profit by
anyome closely Invalved with the adminis-

| manon af space. Hoawr to Manage Spacoe 15

packed wath practical information. including
excellent sample forms and procedures
Bather than theorzing. this book takes the
process from beginning to end. supplying
examples. standards. and procedures as
feeded—in effect. leading the administracod
step by step through the potentially thomy
maze of space management

FACILIOTES MANAGER o

Though some things might appear sslf-
evident. Cavanaagh swccesds in presenting

an in-depth picture of the space planning
process and e reeninds us of the congtenm
e for accuracy, falmess. ard commuanlcs-
tion in every aspect of space management
Hoiw fo Marage Space 1= available From
R B Cavanaigh Publicarions, 15 Growe
Street. Winchester. MA DI890.
—John Rolle
Superintendent, Buildings & Grounds
Pacilic Schoal of Religion
Berkedey. California
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FOR FREE COLOR BROCHURE & SPECS CALL | 800 USA-SIGN
ﬂEmm Macad of Elmir, tnc 1430 Sulivan Street. Eimia, MY 14901
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Classifieds

Available Listings

Job Openings, Positions Wanted, Infos-
mation Exchange. Equipment for Sale,
Seminars and Workshops, Publicarions
Soltwrare. Products/Services, and Mis
cellanemis. Other listings svailabile
LpOR Fequest

REates

Clagsified line sdvertizements: Line ads
are get In 7-point type at the rate of §5
e Line ot fraction thersaf (5-line
minirmum chargel: includes heading,
address. and telephone number

Classifled boxed or dispilay advertise-
ments: Roxed ads are set in &-polnt
type with 10-point heads. Classified
display ads must be camera-ready.,
black-and-white, and not longes than 3
inches. The column width is 2-1/4
inches. The rate for boxed or display
ads i5 $40 per column inch, measured
to the nearest quarter-inch (2-inch
minimum charge)

Disropnts: Discounts and AgETICY Codm
missions are not allowed for any class
fied advertising.

Clostng dares: July 29 for Fall issue;
Oictober 27 for Winter issue
Address: Send all classified adwertise-
ments or requests. for further informa-
tan to— Clasgifieds
FACILITIES MAMAGER
1446 Duche Street
Alexandria, Virginia
2314-3402

Equipment for Sale

CARNIEE. TRANE, TOHE CICILLERS—furei 9% G0 S5
mmedisie avadshiley pu ower [A1 Correey, Teana: and
Tork Chiliers from § o 2000 tons. Call for price Jat
KEITEMP D BS990 T o FL 094

SEE US AT BOOTH ¥ AT THE AFPA SHOWE

In#zcellind comdition, s 155,080 poundshour water-
tube boiller, gavioll-fired. cpeanng presane 129 pel de
wign pressure 450 pai. beilt in 18 by Frie Cy, approx
muraly ¥ 000 hodry of opevation. Compues r.;.'l.:.g-ll
rast be semoved Boam insmalied kocacion. Contact: James
A Treon CENTRAL MICHEGAK ETHIVERSITY., Flant En
gineering & Flanning Physcil Paar Bulding Beom 217
Wit Fleszam. M 8850 51T TT40542

Meetings

tnsidtube for Facllitles Massgemes, Augus 1015
1568 Borlingson. Wermont 675 5575 APEA member tn
sisistions] To register or b0 meetve 3 peogiam beochise
romtact AFPA. |48 Duke Brreer. Aleaandria WA 2X304
ST, TSR |

APPA's Institute
for Facilities
Management

Including the
Featured Program—

August 10-15, 1986
Burlingion, Yermaoni

To Register
Contact:

HA

The Assoctathn of
Phvsical Mami sdmdnisiramrs
i Universities and Collepis

l-wwh Duke Streei
Lleanidria Viggnia
IL14-3402

| TR 0 bl b

Small College Administration

APPA EEGIHIHAL MEETIHGE

Eocky Mosatsln—Augues 2477 1086, Moarsss Sone
liniversgy, Bioresan, BT

Paciflc Coanf—Sepiwmber 1417, 1988, Unrenity ol
o, B, 113

Mkdwwat—Sepirmber 27-Onibes 1IR30, Geand Valley
geate College. Allendale I

Cenitral Srates—Srpiember 28 0cseber | 1884 Do
sy of Oklahoma. Movmas, OF
Soarbhearrern—vctohear 48 168 The Ciislel Charles
fon 5

Easpemr—Moermoey O-17 1080 '|"|'j|.|'lll'l,‘ll'l'l'| K

Publications

The College and Dniversity Energy Managemani
Workbook. Hamisom approach 1o mganieng. develog
figg arsl o I i ey S PEe =il g LT
jow budldisg energy use Ircluder workshests for self
cvaluation. 521 (15 APFA membersd + §5 shipping Tan
Bing Owider e PubScarera AFPA. L84S Duke Syees
Alnardne VA J33043807 Alss i‘llhm o e e
jriee The Hon.Frofil [nethution Enengy Manigemen
Wed hboak.

Modifying the Existing Campes Building for Acceanl-
billiy Comairoriion faide lines and lions. by
Sephen B Cotler 31050 {37 S0'AFFA mesmbers) + 35
sheppang bhandling. Order from Poblcatsons, APTA, 1446
Duke Streed. Alensmadria, VA& 32914 W52

[EIST FUBLISHTLN LO84-8% Comparstive Costn smd
S2affimg Reposi for College and Universliy Facilition
Inchades peemgy coxt § tonsesption datador 1084-45 $50
RS APPA memberzl + 85 shippinghamdling  Onder
from Pebleations. APFA. [44S Duke Street, Alegandria
Ua N

Videotapes

HATURAL Ga8 OPFOETUMITIEE FOR HEJHER EDD.
CATION. Entiie costents of AFPAAWCENACTEO eieu
tier hrieliog bebl Juse 23 & Wehinglon DC. sl
g preseniaEsis by CM. N ommmsione ol The
Fraleral Brergy Regulinery Comstission Doy |aooba
direefor o physical plant a1 Wesl Virginls Dosseniy. bod
repeseniagieey of gay prochaing and sicheting fima
dvailabler in 077 WHE standand b vtk e hosg gode
10 rach speakeer inchuded. $50 prr tagw ples §5 shipping
Bandbing {$7 for orderi of Pwo or seme Lepes], ceden Bem
APPA monmember instiutions mus ke prepaid Oede
By APFA. 1445 Dhoke Streei, Alezanda, VA 23904
Plare vour ordey oot The window of apportusity for
higher sclocation atinn on rararal par wvings may e
as eariy 43 Seprembert

Index of Advertisers

APPA 14, k& 40
Carpemier Insulation and Costings Co e
CMH Construction. Inc t
Cowermanter Inc ¥z
Dustham-Fash. [nc 15
Bastern Metal of Elmira. Inc W
Emeergy Conservation Engineering 4
Hall-Eimbrell Emcirommental Servces Fatl
Hetherirgion Inthestries. e 2
Hiflyard Floor Treatments -7
Homeyrwedl Il
Irmrpell Corporation oot 3
Eerall Pelasmiilae buring Compaey crvieer 4
Lalsanca Corporation Fd
LEH Chossve [
Felidecn Seciirity Lacks, [nd ;L]
Milliken & Coenpaziy sy 2
Blraco, Inc 31
Topog-E Gasleet : 10
TORE . 24

TreEnw. Inc . . . 33
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CENTRAL PLANT SOLUTION:

University of California—Berkeley

In order 1o increase efficiencies and control costs,
collefpes and oversitngs are loday evalusling a wide
range of central planl opdbons, Irom pesigrmanca
oplimizatbon and major mbrolits o cogenerabion and
minw ptant consiruchion

When the University of California—Berkeley
determined its neads wWould (ROUITE 30 0N-CAMpUSs
cogeneration facility, it knew the 1ask would not be easy
The requiremient for low noise, minimal emissions and
high aesthetic appeal ruled out a conventionad
cogenaration approach

That's why the University chose Impell Corposation
iy deshgn and bwld it new 24MW combined-cycle
eogeneration facility. Impell designed the high-output,
high-efficiency plant to fif unobtrusively in a narmow site
Immeediately behind the University’s existing steam
heating plant. The new archilactually-designed plani

misels (he University's enargy neads, and will go
virtually unnoticed durmg opaeshon

Impill Corporalion provedes complele anginsanng
sirveces for large and small cenfral planis through is
offices across the Unded States, From delsiled plant
perlormance assessmants and feasabilily evaluaisins
through permitling, enginesring, consiruction, propsct
managemsant amd project rancing. impell s 3 proven
SINgQhE SOuUrce lor central pant iImprovement

For more information on the UG Berkeley project or
Impell’s central plant solubions, call or wnie Impedl
Corporation, Power Project Deselopment, 350 Lannon
Lane, Walnut Creek, CA 94538 (415) 943-4500



GUARANTEED HIGH-ABUSE LIGHTING

Sentinall " (sent’-n-31), n. Patented
long-life light fixiure. Guaranteed io
withstand ahuse. Encrgy efficien
Injection molded one-piece paly
carbonate diffuser. Slim 2 profile

Come to see us inbooth #101
at APPA Exhibit in Boston

Tenraes

KEMALL MAMUFACTURING COMPAMNY =

Y Cl lgteIe"_S

w e e
2 v i e
P Ve
VR

Lty Duke Street
Alexandria, Virginia 22314-3402

Kenall (ken-"al), n. Original de
signer and manafacturer of guaran
teed high-abase, high-teaffic lighi
fixtures. Rough-service lighting
leader for mone than 20 years

4140 Wesl Viciona Siresl « Chicago, Winois G066 « 312465-8500 Telex 721481

Mo prafin
U.5. Post Faid
Alezandria. VA
Permit Mo 653




