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here's a saying in some physical
I take: the messages but the men Women Break into Facilities Management
go out to do the work.
But what if one of the “girls” happens
to run the show, handling multi-million
dallar budgets. coordinating ambitious construction projects. and supervising the nearly all-male operations crews?

by Terry Maher

Shelley Merrill fowa Sates
assigtant direchor of physical plant,
reviews adger figures with fohn
Harrod, sssociate director
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FACILITIES MANAGER

From California to Mew York. women
are moving into positions of authority
in facilities management once reserved
solely for men. And they are making a
success of it despite the fact that most
have no formal technical background
and are considered oddities in the vir
tually all-male world of electriclans.
plumbers, carpenters, and construction
workers with whom they often must
cleal

They are still addities within the As-
saciation of Physical Plant Admindstra-
tors of Universities and Colleges, too,
where women represent less than two
percent of the memberhsip. Yet, they
are m;.'r.'lng a name for themselves be-
cause of their effective managerial styles
and their ability to handle the com
phexities of everything from bailer repair
o major new construction

Why are there o few women? In a
field replete with architects and en-
gineers, the answer is simple. “There
Just aren't that many women majoring
in englneering or architecture.” says
Carol L. Wooten, disector of physical
planning at Brown University. “This
really is a man's area, but it's

changing.”

“[Facilities management]
is really a man's area, but
it's changing.”

—(Carol Wooten,
Brown University

i s b L _
The other traditional entry route has
been through the ranks of the crafts-
mien, et this has been virtually clossd
to women. “How many women carpen
ters or electricians do you know?” asks
Diane 5. Kerby. Berea College’s directos
of physical plant. "Mone. | have none
g0 [ can't promote any. Waomen will start
making strides when we have women
carpenters and electricians with experi-
ence and education. Untll then, they
must come up through the clerical
side "

Cirrol Wooten, director of pliysical
‘:lf.'l.nnlng. coufers with criw meemler
dlirtig # renovation project at Ao

Kerbwy should know. After graduating
from Berea College ten years ago with a
degree in child development. she be-
carme 3 work-order clerk in the physical
plant department while job-hunting. °1
just kept going back to physical plant.”
ahe remembers, “because [ really en-
joved the jobs " She eventually rose to
student supervisor, housckeeping
supervisor, administrative assistant. as-
sociate director, and finally. in 1984, to
director. *I have grown up here. and
people can see what [ can do.” shee says.

Juliz G. Baker-Moffett also "grew up”
with her jobs over a sixteen-year period.
She started her climb at the University
of MissouriColumbda in 1969 as an as
sistant to the campus business officer,
who had responsibility at the tme for
physical plant. She became assistant
director for support services in 1982,
when physical plant became a separate
department.

Despite the fact that she has not yet
completed a college degree. her expen
ence has won for her a position that
manages everything from custodians to
fire protection to finances and payroll
She supervises approximately 200 em:

plovees—many with engineering or
business degrees—and a budget of §3

meillion

"The biggest challenge is coordinating
and communicating with people.” says
Baker-Moffett, “so administrative cx-

pertise is as lmportant as, or maybe even |

more important than. a technical back
ground. As for my own departments. |
maust say I'd be at a loss without the
managers | have, | was terribly selective
in choosing them because of ther tech-
nical expertise. But | was put in this
position because of my admindstrative
abilities.”

Other women also have risen through
the business-office ranks, such as Amy
I. Blue, Stanford University's director
of facilities and project management
"When I was hired in 1980 as divector
of project management, | was the first
director who wasn't an architect. and
that was a conscious decision by the
university,” she says. “They wanted o
focus on management. because no
archivect they had met could control
budgets and schedules. They'd get
beautiful bulldings that didnt work.
They needed 1o know the money would
go into building systems. not only into
the aesthetics.”

Terry Maber & 2 freelince writer based in
Washimgton, D.C
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Blue's background suited her ideally
for the position. She first came to Stan-
ford in 1972 and worked in the provost's
office. explaining the facilities needs of
the academic faculty to those who actu-
ally would butld the space. “That was
my introdwction to the echnical side”
she explains. T learned about blueprints
and foor plans. enough to know if
something was wrong.”

In 1978 she moved to Ohio State
University to manage the business op-
erations of eleven student affairs de
partments, which inchsded budgeting
for Eacilities needs. In 1980 she returned
to Stanford as director of project man-
agement representative. and in 1984
she became director of facilities and ser
vices. "Physical plant. housckeeping.
food service, and facilities and progect
management all report to me” she says

What about the director of physical
plant position itself? "The director of
physical plant should be an engineer,”
says Blue. "1 am not the director of
physical plant, nor do [ think 1 should
be. When | came the director was not
an engineer. and he quickly departed.
and [ got an engineer. But 1 would defi
nitely say that on the project manzge
ment side, management is more fmpor
tant. | probably spend more than 60
percent of my time on personal mberac
tions. and maybe 40 percent on other
matters.”

Agrees Shelley E. Merrill, lowa State
University's assistant director of phys:
ical plant, “The average physical plant
manager in a large institution doesn’t
gpend a lot of time on technical marters
It's a lot of public relations work.
and handling personnel and budget
probdems.”

Mo one would contend that technical
expertise s not important, however
Brown's Wooten. an architect. sees her
expertise as a pecessity for the job, "You
really need a background in both tech-
pical and management areas. There are
g0 many with a rechnical background
who cannot manage. but you must
know mose than just management—
you must understand the technical

“The biggest challenge is coordinating
the thoughts and wishes of the group
wanting a building or renovation and
translate that to the architect, and
eventually to the contractor, to make
sure you hawe the quality.”

Contractor '||::-]'.|n Horton, vice |.l|:l.='x|-
dent of a firm that has dealt with
Wooten for six years, agrees. "You do
need that technical background because

this is a technical field. That's one of
the advantages she has. Mo one will go
on the job and pull the wool over her
eyes, and if you don't know the details,
voul coulbd be made a fool. Ho one will
do that to Carol”

But Evelyn A. Miller, director of fa-
cilities at Montgomery College. strongly

| disagrees, Like many of her women col-

leagues. Miller rose through the clerical
ranks. She started as secretary to the
director in 1999 and progressively tock
on responsibility for writing facilities

Evelyn Miller, director
of facilivies. shown with
members of Mont

FOMETY's growmds crew

Stanford’s Amry Blee,
director of cilities
annd progect mEndge
menl. shartly after
comduching 4 shenm
el nspection
with Ralpdh
Fuchanin, director
of aperations
musinienince sod
eitiliries (lafi) 2nd
Breck Breckenridge,
supervisos of the
sream shop

| specifications for architects, planning

the capital budget. and coordinating
capital projects for the college's three
campuses. [n 1982 she became director
of factlicies for the three campuses.
“You can ask encugh questions and
find out if you're being led to.” says
biller. " And when we hire architects
we make them lable if they make a
mistake. if they cause a building to be
butlt wrong. After all. the president of
the college doesn't have the technical
expertise in everything that goes on
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around here, and netther does the
asaistant vice president. But particolarly
in larger units. there's no reason why
the technical expertise can't be shifted
dowmn one level”

That's been the experience of Sister
Marie Helene Werdel, director of plant
operations and maintenance at Mount
Marty College. She had taught grade
school for thirteen years for her
Benedictine order before she was ap
pointed to her job twenty-nine years
ago. During her long tenure she has
OVETSEen 3 major construction program
that has incheded a new comvent, stu-
dent union, dormitory, and a high
achaoal, which has now been converted
into a Hbrary.

How did she do ie? “We had a good
architect,” she explaing, “and he fol-
lowed the job closely. And there were
some guys working on the buildings
who were very good about calling my
attention to things they thought were
wrong. It does keep you on your toes
though. You make a few mistakes. but
you learn by them.”

The buibdings. she adds, have had no
]'.!Tﬂ'h]t'm.t and =4l are in g,l::n:! |:|.1|1-:l|
o,
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Diane Kerby, divecror of phyaical plant
checks the salder repatr of Rerea'’s

dowmaspouts

Should the bulldings develop any
problems. however, Montgomery Col-
lege's Miller has the solution—she's
opted to keep an engineering firm on
retainer rather than hire a mechandcal
engineer for her staff. “A mechandcal
engineer doesn't know enough about
electrical or structural engineering: he
can only guess.” she explains. "But you
don't need a structural. mechanical, and
civil engineer on the staff. S0, we have
an engineering firm on retainer who
knows what they're talking about with-
out guessing. We go to them like we'd
go to a lawnyer,”

Bart hire oné as a manager? Tve had
a couple of arguments with some older
directors who say engineers make better
managers.” she says. "I don't know any
engineers who could manage their way
out of a bucket. Maybe somme could,
but most can't. They just don't seem to
be people-oriented.”

Sherry Honeyoutt, director of physi-
cal plant at Drury Caollege, knows all too
well the problems of an unmotivated
staff suffering from poor management.
She had just gotten her degree in art
from Drury when she started work as
custodial supervisor in 1979, At the time

S e e ————

| "The repair and maintenance crew
felt I'd never make it.”

—Sherry Honeyoutt
Drury College

she, as well as all the custodial employ-
ees. worked for an outside firm on con
tract to the college

*Things hadn't gone well at all.” she
remembers. “They had poor communt-
cations with the college and the work
they had done was not good. s0 matnte-
nance was a mess when [ started.”

Employee relations were so bad, in
fact. that her fifteen-month tenure ag
custodial supervizsar was the longest on
record, "Not only that,” she laughs,
“when | had been director here for
rwelve months, a kot of the employees
began to tease me because the last few
directors had not been here longer than
a pear.”

Compounding the morale problems
was the fact that she was female. “When
[ started as a custodial supervisor, there
was a kot of resentment on the staff be
cause | was twenty-five years old,
younger than most of my custodians,
who were mostly between 50 and re-
tirement age. They were really mad.
They didn't like someone that young
coming in, and the fact that 1 was femnale

| really upset them. The repair and main-

tenance crew felt I'd never make it
“1 think time has proven them wrong.
[ look at it now. and [ don't think it has

| anything to do with being male or

female—it's important to have the em-
ployee’s respect. [ believe 1 have thar
it's obwvious | have their respect. [ now
have one of the best maintenance crews.
and I'd put them up against anyone. It
just takes time:; miust be consistent,
firm, fair. flexible, and Hsten to their
ideas and ways. There are times when
maybe they have a better idea than you
do. And if you're not really commitred
and dedicated to your employees, if you
don't have good employees and a good
crew, then you Just don't have a
department.”

Mot that she hasn't picked up the
pecessary technical background
Honeyoutt has taken courses in bl
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technical background.”

print TI.'.I-:!Inj:L and ninety-six hours af
electricity. But her main tasks imolve
planning and budget: her assistant plant
director supervises maintenance and
repair. "1 could go out and get a degres
in engineering, Izt Tl =il 'n-[-,' on my
aEsigrant’'s iudh‘ml.'u[ = ke adds, "He's
sixty years old, and he's got all that
experience”

That kind of mutually respectful re-
lationship may be one of the keys o

Tulia Baker-Moffete. nght. assistant direcior
for support services af the Dmbeersity of
MftssonColumika, looks at new custodial
eguipment with stalf mearbers JIm
Snodgrass, Lymn Wiggins, aod BT Sresnel
from left

I it
TR Camu ey

e e T

“It would be virtually impossible for a man or a
woman to come into this field now without a

—Sister Marie Werdel,
Mount Marty College

| these women's success Says Miller, "My

employees know [ swon't play games,
that [ want a full day's work from them
that I stick up for them when they're
right, and will come dowmn on them in
[l:h'.lli' if Ih.-e'j."n.- WO Bait 1 wom't
embarrasgs them. And :Flht-'].- nead some
thing. I'l gt the tools and supplies they
need. Chifte frankly, I'm the first to do
that for them.”

That means a kot 1o the employees,
gavs Cron Carpenter, general foreman
and rwenty-one-year veteran of Berea
College's physical plant department. “If
we'ne BUL am idea, or |'|'I-|"|'!|'I:|'|f we want o

Sister Maske Werdel has been direcor of
plint eperations: and matmenaace 3t Mot
ety for nearly thirty yedrs

do something differently than over the
years, [l talk to Diane Kerby, She lis
tens. If she disagrees. she won't offend
us or degrade us. ['ve worked with lots
of directors. and 1t didn't work like that
with the majority of them. We're doing
more and better work now than we've
ever done. and we take pride in our
work. It's a good and pleasant atmos
phere because she's not someons who
will hit you over the head with a ham-
mer. If you do a good job,. you'll be
recognized, and if you do a bad job,
you'll be recognized, She's the best di-
rector we've had in the last séven ar
elght years”

The future for women in the Held of
facilitics management. however, may
depend less on their current success as
on factors outside thelr contral, such as
increased r_‘rn:ph.isl.-. on an engineering
or architecture background. And a col-
lege degres now is an unquestioned
prerequisite, a problem for some women
and men alike.

Joann Gentry, for Instance. has no
college tralning but has become man
ager of bullding services at the Unfver-
sity of Michigan's Dearborn campus be-
cause of her on-the-job experience. She
started work in 1974 as a night custo-
dl,.an_ k!‘;l_-.',-ﬂl'l .15.-::5!:n|::: the ma nager 5]
1082, and became manager herself in
1983, Along the way she has picked up




some technical and management know-
how from AFPA'S Ingtitute for Factlitbes
Management, but no college courses

She niow faces the prospect of efther
going back o school w get a degree oo
having no prospects for advancement.
*If | don't do something abowt it now, 1
will be in the same place in twenty
years, and | don't want to be”

Should she decide to get a business
degree, however, she still might be shut
out of some jobs because she'd lack a
techmdcal degree. Accosding to Hamey
H. Kalser, vice president for facilities
adminlstration at Syracuse Unlversity,
today's modern bulldings, with their
complex comstruction techniques and
systems. require faclities managers who

can understand the technical aspects of
those systems

Mark D. Langford. director of facili-
ties management at the University of
Missouri, adds. “Being in physical plant
in 3 management position is a technical
job. Most departments do design in
house, for instance, You need technical
people becavse you need to know what
is happening in the Geld every day.”

Even Mount Marty's Werdel agrees.
"I think it would be virtually impossible
for a man or a women to come into this
field now without a technical bhack-
ground because of all the technology
involved.” she says

But as lowa State’s Mermll puts it "4
woman engineer coming out of school
can command much higher salaries than
shell get in physical plant, so she'll go

But Sexism Still Remains

1v's not all & bed of razes for women in Baclinies

r. One woman, who e

quested anormmymdty, keft the eld becanse of what she called “sabtle sexiem, impossible o
prove. impesaible to correct. For instance. If there were problenss in my depanment. the
foreman woukd be calbed in even iF | were involved in the profect and he wasn®. Anytime
I wonibd mention this, | would get the ‘you're an emotional little gl rowtine”

Fowen successtul women directors, lke Diane

. have run into some problems. “The

reaction they [the orew] have tome, of conrse, is differens than to my assistant, who 15 2
man" she saye “They see women as not mechanically mclined. and it's almost ltke | have

h:memgwﬂILnﬂrmqlemﬂ:Fﬂ. T]'lq.r'rledtennl:rpr.lnd that 1 Ennwﬂ‘dna_rﬂ‘pf

think 1 shoaldnt know. It's mot autormatically

like it weould be for 2 man.”

Ewelyn Miller, ke many others, has had o re-edocate her staff about the way they

address wormen in the office. *I wouald hear a 1ot of the men talk about ‘the

girls ™ she

says, T will let them know 1 don't Hee {e and don't sant to be treated Hke that, its our job
1 let ehem know we want to be treated a5 equals ™

Hut men had beteer beware—theose ‘girds’ might jiast becoms their beas. "1 sometimes
get whistles and catcalls on job sites,” admits Amy Blue, “We've told the contractors that
thedr workers should be working. not looking at the female students and staff passing by,

It's soat of fun now seeing the transformation after I've walked by*

=T.M.
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Dirury's Sherry Honeyconit
rose from custodial SHpeT
menr fr director aff
physical plant within six
pears

with the bucks and stay there.” That
leaves a pool of women heavy in busi
ness and management expertise. but
lacking Eaiser or Langford's desired
technical background

AFPPA President William W. Whit-
man, howewer, disputes the need for a
stromg technical background. “A lot of
big-school jobs now are asking for an
MBA type. so while the field is still
dominated by engineers. that will
change. You can always hire the techni-
cal expertse. After all, at a large institu
tiom what you're dealing with ts 575
employees and $25 million budgets.
Heck. | don't do anything technical any-
maore.”

But whether their background is
technical or manageral. these women
have successfully completed ambitions
building projects. managed mult-
million-dollar budgets. and won the re-
spect of their mostly male employees
and their colleagues

Their success. in fact. may have less
to do with thelr backgrounds than with
their sheer tenacity in holding a job in
a traditionally male bastion. "1 have to
do a better job than my male colleagues.
or Il b in trouble—not with my boss,
be's very supportive, but with the facul-
ty and peer groups.” says Miller, "If ]
make 3 mistake, it's because I'm a ‘dizzy
blond,’ not because I'm just a human
being. 1f a man makes a mistake, it's
fust a mistake”

Adds Drury's Honeyoutt. "When |
got this job, the president and business
manager called me in and sadd, "We're
ot sure you can do this job, but we'll
bet you try It [t upset me that they said
that, but maybe that's why [ stuck with
it—to prove them wrong.” [ ]




FLEXIBILITY.

Spence offers the most complete line of interchangeable
pilots and main valves to give you 8 custom-desigmed
control system. At no extra cost,

With Spence, you can select from over 70 different
pilots and 5 main valves to meet your exact control
reguirements, One size pilot fits all sizes ot main valves
By simply switching interchangeable pilots, ang main
valve can handle different contrel functions, Multipla
control functions can be achieved by wsing twa or maore
pilots on a single main valve

Select from standard side or optional integral mountings
and a wide choice of ratings and contral ranges, Spence
main valves are offered in iron, bronze or stesl construc-
tion in 3/8" through 12" sizes,

Pneumatis Tenpergtums

Spence Pesimatc Temperalin
amid Pressure Aegulator
[EAT Series)

Presaire Pilots DiMevental Pditi Fump Gowemaor Bach Freswure aelf t";""""“ :_I'""-“"'-"" Pasumatic Pilois
g N Sereml Frasy [P Serien] PFilpts [0 S=neg) ang Feeggae Hag | Seriesl
= Pilats (T124, T134 Su e

Find out more about the total flexibility and cost efficiency of our
modular control systems. Write Spence.

Electronically
i g frpllesd
s Spence En%meermg Company, Inc.

PEI Box 230, 150 Coldenham Road, Walden, New York 12586

Tel, (914) T78-5566, Telex: 926-476




It WINTER 085

Energy Cost 5avings Through
Planned Maintenance and CAMM

by Christopher A. Elicsmet

program of planned maintenance
E ! can regult in substantial cost
vings, particularly in the area
af eneTgy,

This is the major conclusion resulting
from a survey conducted by Johnson
Controls in cooperation with the As
soctation of Fhysical Plant Administra-
tors of Universities and Colleges [APPA)
and its members

This article examines these survey
results in detall and discusses how
energy savings such as those indicated
in the survey can be achieved. In addi-
on. we '.l.rlﬂ |:_|:||1.:v.1|:|.r|: Ways tn which a
compater-aided maintenance manage-
mient (CAMBY system can be used to
enhance these savings o energy and
other areas.

Christopler Kiesnaer i product manager for
Tahrsan Comrends. Toc, Mia‘waukee, Wisconsin
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Survey Background

The purpose of the survey was to de-
termine the perception of planned
maintenance among APPA members in
terms of usage, effect on expenditures.
and areas where savings are most ap-
parent. The survey was implemented
by an independent market research
firm. which sent questionnaires to 1,300
AFPPA member institutions in early
1985, To encourage maximum particl
pation among potential respondents,
the questionnaires were restricted to
ore page and drslgnc\d to requine
prll‘h.:rll',.' Lhﬂﬁ:-nfl-.lnﬂwr.s. A TesponSe
of 260 replies, or 20 percent. was
antcipated

Survey Results

A response of 330 usable returns (25.4
percent) was achbeved. ensuring that
the sample was representative of AFPA
membership. Following is a list of
survey questions and analyses of
the replics

Question 1: Do you own, operate, or
manage any batidings? This gquestion
was a qualifier. A positive response was
required for a respondent to be included
im the survey

Cuestion 2 What types of baildings?
As expected. large numbers of schools,
colleges, and universities were indi-
cated. Surprisingly large numbers
of other types of buildings were also
indicated

Question 3 Total square footage of
buildings?  There was a broad range of
Facility sizes, with the average facility
I'hL-I:nS_ LIRS timder 2 million ] It

Cuestion 4 Sire of mainfensnce
stafft  On the average, survey respon
dents employed 105.6 full-time mainte
nance personnel and 15.3 part-time
employees who accounted for a total of
19,666 work-hours per month. This
total is credible if it is considered that
full-time personnel normally would ac.
count for 168 hours per employes or
17,741 full-time work-houwrs (1056 =
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168) per month. leaving 125.8 hours
per employee or 1.925 work-hours (15.3
¥ 125.8) of part-time work per month.
These Larter work-hours could also con-
sist of overtime rather than part-time

wiork.

Chrestion 5 Sire of malnfenance
budger?  The average budger was $2.3
million per year. Comparing this to the
average building size results in an aver-
age expenditure of $1.20 per sq ft for
building maintenance. This is compara-
ble 1o the 1984 BOMA nce Ex-
change Report figure of $1.15 per sq. fu

Question 6: Over or under budger?
More than two-thisds (67.7 percent) of
respondents indicated that they were
over budget while only 22.3 percent
were under budget.

Cuestion 7: Type of maintenancs
activity?  Respondents were asked 1o
indicate which of the following forms
of maintenance activity took place in
thetr facilities (more than ane form af
activity could be selected). The follow-
ing breakdown resulted:

48 Fh—Repairs only a5 needed,

63.1%—Flanned maintenance—

in-house manual.
31.1%—Flanned maintenance—
in-house computer-aided.

28 4%—Contracted to outside firm.

It iz significant to note that kess than
one-third of the respondents indicated
that they operated 2 CAMM system.

Cheestion & Have you seen gavings
attributable to plinped maintenance!
More than three-quarters (76.1 percent]
indicated “yes” to this question. Thelr
average savings observed was 9.8 per-
cent of budget. Based on the average
annual budget figure of $2.3 million,
this indicates savings of abowt §225.000

il s,

Cost Savings by Category
The next step was o determine spe-
cific cost savings in each of the following

ten categories:
NRG—Energy savings,
WHR—Work-hour reductions,
OVR==Cvertime reductions
REP—Repair rate reductions.
EVC—Service call reductions
Phl—Planmed maintenance cost
rechactions
INV—Reduced maintenance material
inventory.
ADM-—Reduction in administrative
roests
DWH—EReduced equipment dewntime.
LIF—Increased equipment lifetime.

Figure 1 shows the distribution of
planned maintenance savings as per-
celved by respondents. Clearly. the

single most significant cost reduction
was attributed to energy savings, which
accounted for 37 percent of total sav-
ings. Personmel-related savings, inchad-
ing work-hour, overtime, and adminds-
trative costs. represented another 19
percent. Equipment-oriented savings as
a result of increased equipment lifetime
and reductions in service calls, repair
rates, and equipment downtime con-
tributed 32 percent. Remaining savings
were attributed to reductions in mate-
rial inventory and planned maintenance
COSTS,

Figure 2 shows the distribution of
planned maintenance savings in terms
of the percentage of respondents who
achiewed each type of savings. Enempgy
once again [eads, with other categories
following in the same basic arder of
importance as in Figure 1.

FIGURE 1
DISTRIBUTION OF PM SAVINGS
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Survey Conclusions

Various conclusions can be reached
as a result of the responses:

® A majority of the respondents
uses some form of planned maintenance
with manual systems being used by
close to two-thirds and CAMM systems
being used by less than one-third.

® More than three-quamers of re-
spondents percetve significant savings
resulting from the use of planned
rAlntEnAnce.

# These savings average about 10
percent of facility maintenance

budgets.

® Energy savings are far and away
the most important of all savings re-
sulting from planned maintenance ac
Hvities.

# Equipment-related savings run a
respectable second and, combined with
energy savings, comprise the bulk of all
Eavings.

These survey results provide useful
insights into the application of planned
maintenance. In particular, the finding
that planned maintenance can serve as
a powerful energy management tool is
of great interest. although most should
not find this surprising. In any event.

FIGURE 2
DISTRIBUTION OF PM SAVINGS

% ACHIEWVING SAVINGS

the prospect of achieving energy savings
through planned maintenance bears
further investigation.

How Planned Maintenance Creates
Energy Savings

The survey results strongly indicate
that substantial energy savings can be
realized by applying some form of

ned maintenance in a facility. This

is well known to major suppliers of
energy management systemns (EMS)
who frequently contract to make repairs
o HVAC equipment before bringing a
new system on-line. Furthermore, in
every instance where an EMS supplier
guarantess eNETEY savings. some type
of maintenance package 15 included as
part of the contract.

The point is obvious. Ho energy
management system. regardless of its
sophistication, can produce maximum
energy savings if HVAC equipment is
not properly maintained. Following are
examples of problems that can result in
increased costs if maintenance is not
adequately performed. Mote that these
problems are oftentimes diffioult to de-
tect and provide no warning of im-
pending failure, Consequently, the only
way to eliminate them is through a pro-
gram of planned maintenance based on
thee use of an effective malntenance
mandgement syslem.

Filters and Coils  Dirty filters and
coils in air handling units impede air
flow in variable air volume systems, re-
sulting in energy loss as fans work
harder to deliver the required volume
of air. Consider the following example
in which disty filters in an air handling
wnlt cause an increase in total stavic
pressure (TSP) of 0.5%, resulting in a pen-
alty or need for 10 additional horse-
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power (HF) to achieve the same air
Flow:

® 00,000 CFM (@ 5.0° TSP = 05 HP

® 90,000 CFM i@ 5.5" TSP = 105 HP

® 10 HP Penalty

® 10HP = 746 KEWHP = 8750
HRSYR = 63,350 KWH/YR

Assuming operation 24 hours a day
seven days a3 week, this results in an
energy loss of 63,350 KWHYR. Based
om a cost of 2.2 centaXWH, one of the
lowrest KWH rates available, this resulis
in an additional expenditure of $1.440
per year in one air handling unit. This
figure, multiplied by the number of air
handling units in a facility, dlustrates
that this cne problem can cause 2 major
economic loss

Steam traps are another critical factor
in heating coils. A rule of thumb used
is that 20 to 30 percent of all steam
traps in a facility may be defective if
not properly maintained, Faulty traps
are such 2 problem from the standpoint
of wasted steam that they prompted a

majar study by the Minnesota Depart-
ment of Energy and Economic Develop:
ment. This study demonstrated a worst-
case payback of 2.7 years to repair all
defective steam traps in state-owned
buildings. Consider the following
example of wasted steam in a de-
fective steam trap:

® A defective steam trap with 0.25-
ini. orifice and 10-PSI inlet pressure can
pass 44.6 LBS of steam per hour,

#® Based on a standard cost of $10¢
1000 LBS of steam, this results in a
lo== of:

—44.6 LBSHR = 24 HRS
® 30 DAYSMO = 32112
LESMOD

—32.112 LBSMWO = $10/1.000
LBS = $321.12/M0

This s a significant amount of energy
to lose on a monthly basis, but it 1=

only a small part of the story. In the
Minnesota study, for example, 31 per-
cent of all traps were found to be defec-
tive, resulting in a total monthly cost of
more than $29.000 in one fcility.

Cooling Systems  The major com-
ponents of cooling systems. including
comnpressors, condensors, and cooling
towers. are all candidates for energy
losses and fatlures due to neglected
maintenance. Perhaps the most cata-
strophic failures occur to compressors.
Most of these [ailures can be averted
through routine maintenance.

Ome of the most insidious methods
of destroving a chiller is through re-
frigerant contamination. Condensor
tubes, which are either comroded by
POOE OF NoN-eXistent water freatment
of worn through by poorly-fitted sup-
port sheets, allow water to mix with
freon, forming acids that literally eat
the chiller from the inside owt. Eddy
current testing performed every several
years can detect such failures and elim-
inate tens of thousands of dollars of
capital equipment costs and countless
losses incurred by chiller downtime.,

Even procedures as simple as period-
ically resting the oil pressure switch
can prevent catastrophic mechanical
fatlures due to insufficient lubrication.
In areas wherne freere damage Is a con-
cern, It I8 necessary to check flow
switches, low refrigerant cut-off
switches, and low-suction pressure cut-
off switches for proper settings and
operation. Easy-to-perform mainge-
nance practices such as these can result
i considerable cost savings.

Condensor tube fouling is one of the
more common problems causing energy
losses in a chiller, Small particulate
matter fills tube fins. decreasing heat

transfer. Consider this example:

® A 300-ton centrifugal chiller
normally operates under a full load
of 244 EW.

® A 012in. scale increases KW
requirements by 11% to 274 EW, result-
ing in a 30-EW penalty, This results in
waste of: — 30 KW/HR » .6 Load
Factor = 2100 HRESYR = 37800
EWHYR

A dirty cooling tower can also cause
significant energy losses. Consider this
example in which a dirty tower in-
creases leaving condensor water (LCW)
temperature by 2.5 degrees:

& Full Load = 244 EW (@300 TONS
95.0° LCW = 813 EW/TON normal

& Full Load = 244 EW (@ 283 TONS i@
07.5" LCW = B62 EW/TOM dirty

® 300 TOMS = .49 EWTON Loss
= 14.7 KW Penalty

® 14,7 KW/HR = 6 Load Factor
2100 HRSYR = 18522 KWHTR

Heating Systems  One of the major
methods of saving fuel and energy in
bailers is through the use of routine
combustion analysis. In theory, the
combustion of oll, gas. or coal requires
a certain fuel'oxygen ratio for complete
burning and maximum efficiency. The
quantity of air that ensures complete
combustion must therefore be op-
timurm, IF oo little air is used. fuel is
not burned. Bot, since air is actually a
mixture of roughly 20 percent oxygen
to &0 percent non-combustible gases, it
15 alao fem b @0l bo e oo munch
alr. Thiz i= because the rate af heat
transfer (o the boller is decreased az
non-combustible gases take part of the
heat to the stack where it is lost to the
atmosphere. [n addition, there are
many other areas in which proper
maintenance can improve heating sys-
tem efficiency while decreasing energy

consumption.




SOURCE for STEAM HEATING NEEDS

The most complete line in the industry of quality heating equipment.

We've learned a lot in our eighty-two years in the steam heating industry. We've
learned about products, good products that endure. We've learned about sys
tems and how proper application can make all the difference in efficiency. We
pioneerad enargy management for steam and offer an exclusive system of con-
trols that promise up to 40% off your energy budgel. We don’t offer just one
line, we offer the most complete line in the industry to answer all your retrofit
and new construction needs.

Write for your free “ENERGY SAVING GUIDE"” for Steam Heating Systems and
we'll share with you all that eighty-lwo years in the industry has taught us

The Steam THeating Cxpents .
DUNHAM-BUSH, INC.

H11 Eant Main Stroat, Marshalltown, lows SO01758, 0.5 4.
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Lighting Lighting can typically
account for 30 to 50 percent of the
energy cost of a facility, As in traditional
eneTgy management, there are funda
mental maintenance procedures that
are necessary to ensure that lighting
control systems utilize energy effi-
clently.

According to the Mlluminating En-

gineering Society of Morth America’s
1984 IES Lighting Handbook, loss of

light due to the accumulation of dirt on
fixtures is one of the most significant
factors comtributing to lamp ineffi-
clency. When fixtures are not properly
cleamed. light output can be reduced by
a5 much as 40 percent. In additkon,
room surface dist reduces reflected

light and can actually reduce light levels
by 17 percent.

Finally, lamps themselves suffer
furnen depreciation. A typical Auore-
scent tube does mot maintain a constant
output before burnout. After a certain
point in a lamp's 1tfe it becomes more
economical to replace the lamp rather
than wait for burnout.

Furthermore, besides abvious energy
savings, researchers are beginning to
determine the detrimental effects of
improper Ughting on productivity.
These losses could prove 1o be even
more significant than energy-related
losses,

There are many other examples that
eoubd be cited to indicate the importance
of effective maintenance management
Following is a discussion of mainte
nance management with emphasis on
the contribution that CAMM can make
in achieving the best possible results in
terms of eneérgy and other cost savings.

Maintenance Management

Maintenance management can be
enhanced throgh the use of computers
as a tool. However. care should be
taken not to approach computers on
the basis of their glitter appeal alone,
The operative word is tool. Computers
do not replace managers or perform
maintenance, But they do make it pos-
sible to better manage a facility's
maintenance réquirements 48 an in-
tegral part of a CAMM system.

A CAMM system must have the
“puts” 1o handie the rgorous task
of “true” maintenance management,
Properly selected and applied CANMM
gystems can greatly mmprove the (mage
of malntenance in general. By arganizing
maintenance activitbes, streamilning
operations, and providing numerous

insights into a facility. a CAMM system
brings ultimate credibility to the

maintenance discipline by documenting
and filing all pertinent maintenance
information. This information can then
be recalled to provide detalled reports
on equipment conditions and reasons
for malntenance decisions.

Selection of a CAMM system requires
a dearly defined maintenance philoso-
phy and goals. However. these are the
zame philosophy and goals that shoubd
form the basis of any maintenance
management system, regardiess of
whether it is operated manually or
with a computes.
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Philosophy and Goals

A com planning philoso-
phy is required if CAMM is to achleve
the goals of oved malntenance
operations and reduced costs. This is
becanse maintenance management, by
definition, deals with continuing
changes in equipment conditions. [t
also constantly interacts with people.
Ag a result, malntenance management
is a dynamic d.tnd}:ullm that requires
careful planning if maximum effective-
ness 15 o be achbeved

There is lirtle difference between
maintenance management and other
forms of management. All use the
fundamental iterative management
process, which consists of four steps.
For maintenance management these
steps are: 1) Inventorying Eacility equip-
ment and resources: 2) determining
what i3 to be done from the srndpaint
of maintenance practices and proce-
dures; 3| keeping histories of all ac-
tivities and occurrences and analyiing
results: and 4) making changes to con-
tinually improve maintenance opera-
ticms, based on the analyses.

Computers are an effective tool
for implementing any iterative manage-
ment process. CAMM can be imple-
eoented in several ways One involves
running CAMM on a stand-alone
microcomputer in the maintenance
department, Another invalves inte-
grating it with a building automation
system (BAS) Finally, it can be operated
on a system in the data processing de-
partment.

Most maintenance managers want
proprietary, “hands-on” control of
CAMM and do not want to rely on
personnel and systems outside the
maintenance department for its opera-
tion, This eliminates the use of 4 system
in the data processing department as
an alternative.

Integration with a BAS is a more
wiable possibility. But a BAS involves
realtime processing, while maintenance
muanagement is a batch-oriented opera-
tlon. As a result, this roach requines
paying a premium for -cost, real-
time BAS storage that Is not necessary.
The most economical, as well as effec-
tive approach. is to run CAMM on a
proprietary microcomputer installed in
the maintenance department but still
interfaced with the BAS,

CAMM consists of four distinct
components: 1) generation of planned
maintenance work arders: 2) generation
of repadr work orders; 3) an equipment

data base: and 4) a maintenance history
data base. Each of these compoments
contributes to the iterative management
process and to providing sophisticated
CAMM feabures.

How CAMM Works

The equipment and maintenance
history data bases contribute 1o steps 1
and 2 of the iterative process by making
it possible to compile critical informa-
tion about equipment and procedures.
Based on this information. the data
bases are used to create an initial
maintenance scheduls

Hormally, the data bages are stouc-
tured to permit a phased installation.
This means that users need 1o enter
only a small portion of the data base
initially. Then, as the need for more

ticated data arises. additbonal
on 15 added,

This eliminates the “computer shock™
that is sometimes experienced when a
CAMM system totally replaces 2 manual
systern. Phased installation provides
users with an opportunity to become
comfortable with the system in small,
easily digested portions. Installing a
system in phases, in effect, results in
maximum comprehensiveness, fexibil-
ity, and effectiveness,

Dnce data bases are installed. CAMM
is used to issue planned maintenance
and repair work orders. Flanmed mainte-
nance work orders are issued ona
calendar basis while repair orders are
created on an "as requested” basis.
Using a BAS interface, planned mainte-
nance work orders can be based on
actual equipment mmtimes rather than
the calendar, while repair work orders
can be generated in response to off-
narmal conditions rather than obvious
breakdowns

Alrhough work order generation
s the heart of any CAMM system,
it is not the soul. CAMM provides
a capability for not only scheduling
work but also analyring. managing, and
optimizing it It is this capability that

distinguishes CAMM from simple
maintenance

This leads to step 3 of the iterative
process, The maintenance history data
base contributes to this step by provid-
ing the raw data necessary to perform
analyses. For this reason it {5 important
that the maintenance history be
as comprehensive and complete as
possible

Standard s uced as part of
this step ﬁh ﬁmmﬂ

the use of a custom report writer,
which makes it possibde to obtain data
In situations where standard reports do
not offer the required information in
the desired format. This in-depth
reporting capability is essential to the
success of the iterative process.

Equally important is the ability to
specify unique sort criterla for each
report, regardiess of whether it is
standard or customized. This permits
the production of clear, concise reports
that can be used with maximum effec-
tiveness in the crucial fourth step of
the iterative process during which
changes are made based on analyses.

For example, a [ailure analysis listing
all failures over a six-month period is
difficult to use if the information acty-
ally needed consists of the number and
frequency of fan falures in a particular
building. The capabitity to automatically
sort this information out is therefore of
critical importance if a CAMM system
is to maximize the ability to effectively
manage and optimize maintenance

operations.

Conclusion
Madntenance management systems
are growing in importance today as a

way of improving operations while
reducing costs. This s supported by

the average cost reduction of $225 000
as a result of planned maintenance
reported in the survey of APPA member
institutions. Similar reductions, of
course, cannot be achieved in every
case but they do indicate the magnituds
of savings possible.

CAMM can play a major rode in
energy conservation and should be an
Integral part of any future or existing
energy management or butlding auto-
mLAtion Systeny 1n contrast 1o maints-
nance scheduling, true CAMM systems
provide a creative environment in
which the iterative management
process can occur. By emphasizing
maintenance history, CAMM systems
provide useful information in the form
of clear. concise reports. The value of
these reports is further increased by
the ability to sort specific information
according to user-defined critera. For
all of these reasons, the use of CAMBM
will be increasing significantly In com-
ing pears, ]
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Establishing Values With Pride

hat do you do IF you hawe just

taken your area of responsi-

bdlity through a major re

| organization and now want to reformuo-

late and harnemes home values that will
strengthen and unify the department?
This ks the problem | faced at Harvard
Untwverstty recently, and the solution
we developed should be interesting to
any executive faced with the need to
rednforce and communicate basic core
values

! —_—

Rober Saitonstal! i assoctate vice president B
operations at Farvard University. Cambnidge
Mizssrchuzeris

The author. jeft. feads Harvard Umiversity's recent management development

[ was pleased with the early resaults
from our significant recrganization bt
felt challenged to improve morale and
commanications even more, [ wanted
toy know my new team better and el
they'd benefit from knowing mee better
[ suspected they needed to know one
another better as well. [ sought 3 way
to focus our individual and group effors
but was reluctant to intertere in deci-
sloms. | wondered how to translane o
carly successes into permanent change
Would my efforts to accomplish this be
realized? Yes. | was impatient. but [ also
saw an opportunity whose time seemed
right. and maybe the timing would
never be as good again

progrim

FACILITIES MANAGER

by Bobert Saltonstall, Ir,

Tha Reotganization

The Facilities Maintenance Depart
ment at Harvard had just completed
two years of constant change prompted
tl'g,' vl L fenas o Ll!I'IE"'Llll:Il‘i from the
faculty about lack of service. poor qual
ity, high cost, low sensitivity, and in
adequate accounting. The department Is
regponsible for maintenance and oper-
ation of about 300 bulldings compesing
mearly 17 mibllioa gojuare feat and relatad
grournds on four ditferent campuses all
located in the same urban environment.
The annual budget approaches $60 mil-
liom, all of which s billed service-by
service to the various faculties

Daring the recrganization some 100
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of 400 trades-related employess
Lseventy-five wage, twenty manage-
ment, and five clericall lefi the univer-
sity or the depariment. and many others
were now In relatively new pobs of at
least adapting to pew slituations and
attitudes. Significant to the reorgandza-
tion was 3 move away from centralized
deciston making by the department’s
executives to decentralized responsibil-
ity and authority

Instead of serving all of Harvard from
three geographic centers tightly con:

"Il_l_'rl-ll‘

AT ]

tralled by one executive, the campus
was divided into ten six-to-eight-person
teams with working supervision and
looser control by one of six executives
The small groups were charged to devel
op a much higher respect for and co-
operation with the faculties and depart-
ments in thelr geographic area. They
were urged to develop operating proce-
dures appropriate to the local situation.
and miost flqurl et r.ﬂ]bl.ll:'i wirre
shandoned

The structure of these changes is

Figure 1
Organization Chart Before

| "='

50 e
i

H IJ"'..HrM_.I.:llI qq!:l:ll_ﬂ.‘u 34 hilg i itk

_'ﬁ.-.{;ﬁ i
o

s

| associate vice president.

ghown before and after in the attached
organization charts (Figure 1) A quick
glance will indicate three executive posi-
tions were eliminated. But more impor-
tant, the charts illustrate that the area
managers before the change reported

to two executives before reaching the
assoctate vice president. wheneas afrer
the change they reported directly to the

Conversely, staff and various central
services lost thelr prominent position
before the reorganization and became
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cemtralized under one associate director
after the changes. This structural change
was important to reinforcing the new
philasophy that the department existed
primarily to serve the maintenance
needs of the faculties. The internal staff
needed to learn (o support the depart-
ment’s maintenance services specific-
ally. not to dictate these services.

| had instigated these changes, having
come to the unlversity a year earlier in
the newly created post of associate vice
president for operations, and executed

FACTLITTES MANAGER =)

most of them in close cooperation with
Harvard's director of administration and
emplovee relations and a faculty com-
mittee of facilities’ deans. The reorgani-
zation itself, coupled with the philoso-
phy behind it, roquired new thinking
for all management personnel. The early

| stages of this were successful. and we

were pleased with our efforts and the
department’s response to the new situ-
atiom, but we also sensed the change
should not stop yet. After devoting six
menths to an in-house. casually exe-

it

cuted development program called
PROUD, Facilities Maintenance dug
deeper and successfully al:l.]F-tl:d Zenger-
Miller's Towsard Excellence’ manage-
ment development program to accom-
plish continuing and deeper attitudinal
change, Why Harvard selected the pro-
gram, how Facilities Maintenance
adapted it to our situation, and the

! Toward Excellenor, copyright 1953 by Thoenas
|. Peters and Zenges-Bdlller. Inc, Palls Al
California 04301
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successes we've noted may interest
readers.

Why Toward Excellence?

Toward Excellence is a nicely pack-
aged, well-structured management
development program featuring Tom
Peters, coauthor of the best-selling book
In Search of Excellence. It develops five
subjects using fifteen "mundane” man
agement characteristics of successiul
companies (see Figure 21, Each receives
two to four pages of text. a ten to fiftesn
minute video piece with Peters. a four-
question evaluation of your own or
ganization, six to twelve probing ques
tions for discussion. and a methodology
for encouraging quick action. Anyone
whe knows the book will quickly
recogndze the basic content. However.
the particular program Harvard selected
i% less important than the fact that the
maaterial and the spirit and tone of its
presentation matched nicely with Har-
vard s needs.

For example, coming out of reorgan-
zation in a complex institution. Factlities
Maintenance wanted to simplify proce-
dures and encourage action o satisfy
faculty needs. The program material
forced constant discussion of both
throughout. We needed to improve

Figure 2
Peter's Mundane Characteristics

The mundane characteristics used in the
program listed in the order Harvard used
them are:

L. Pestering Individual Commitment
al Delegating astonomy
i) Sharing information
¢) Emphasiring training
di Eecognizing commitment

2. Getting Back in Touch
al Mansging by wandering around
b Simplifying systems
) Chunking
3. Existing for the Custosme:
al Inpovating with customerns
b} Providing real and perceived service
ci Providing real and perceived quality

4. Taking Innovative Action
4] Emtouraging experimentation
bl Sponsoring champions
ol Allowing skunkworks

5, Inztiling Daigue Valises
a) Clarifying the core valus

bi Uslng mundane tools

Zenger-Miller, publisher of Towand
Excellence, recommends they be treated
intheorder 4. 2, % 1, 5

morake and encourage participation
from all organization levels, and the pro-
gram urged involvement of all partici-
pants both during the sessions and
afterwards on the job. The department
was eager to foous its individual and
group efforts without much hierarchical
decision making. and Tosard Excel-
lence consistently asked participants
for decisions regardless of their place in
the organization,

But most of all. Harvard's Facilities
Maintenance Department necded to
talk about itself in its new environment.
to identify its strengths and weak-
nesses, and to understand its dients,

sult even these negatives became assets
once we had determined to move for-
ward with real commitment to this de
velopment effort. Without this commit-
ment executives should not anticipate
suooess in developing or strengthening
critical values

Adaptation Was Important
Harvard's Facilities Maintenance De-

partment had identified its needs and
found a way to address them. but we
also "cut and fit” some to personalize
our approach, Particular aspects of this
ackded significantly to our success,

Zenger-Miller's program iz designed

“Quite quickly clients.. ..
noticed action and change,

and detected new

levels of leadership.”

The structure and content of the pro-
gram made it easy to encourage exactly
this. Because the program could be led
by management. it was flexible enough
to allow development of the per-
sonalities and desires of the leaders and
the group alike, yet it forced enough
continuity to accomplish its overall pus-
pose. Certainly its consistency with Har-
vard's identified need was wonderfully
helpful. Others using management de-
velopment programs should seek simil-
lar consistency with their neesds espe-
clally when treating the kinds of issues
Harvard faced.

Of course, not everything seemed
right about Toward Excellerce. How:
ever, our concern about the basiness
orientation of the material, thae it had
never been used in a universicy before,
the time required 1o complete it, and
the purchase cost of the program forced
us to muake a real commitment o think
through the issues carefully and develop
a sound strategy for wiing Toward Ex-
cellence. Our FROUD program had been
oo casy to execute and never developed
any commitment or followup. As a re-

for 2 manager's use with those reporting
directly to the m . Harvard used
it with itz entire Facilities Maintenanoe
Department management group of sixty
divided into three random groups, and
we encouraged everyone (o participane
with equal status. Although the groups
different characteristics and

followed different schedules, effectively
everyone in management received the
same material in the same way at the
same time. | was nterested that jundor
managers pressed hard on issues im-
portant to them and were successful in
drawing new artention to these (ssues.
[ was also pleased that several times
junior managers summarized disous-
sions better than their superiors. This
added considerable chout internally be-
cause of the wolume of activity and the
equality of the program

It alse added impact externally, Quite
quickly clients knew what was going
on, noticed action and change, and de-
tected new levels of leadership, none of
which characterized the old crganiza:
tion, By including everyone we seemed
toeliminate the risk associated with
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passing information from kevel to bevel
in an organization. We also gained the
involvement of the whole organization
I recommend inclading the entire man-
agement team for training of this sorc

[ led the sessions alternately with
the university's director of administra-
thon and employee relations so that each
group had each of us for at least rwo
full days. Although | made most of the
critical decisions during the reorganiza-
thom and contine to do so. implemen-
tation frequently invalved the director
of administration and employes rela-
tions

Meither of us had had group leader-
ship experience, and this created an en-
vironment in which evervone had equal
access to the top to discuss how to man-
age better. It enabled all the managers
to know their executives much better
and vice versa. Both now feel more se-
ciire with ane another and both under-
stand each other's perspectives better,
which was especially beneficial after
rearganization. Having done it, I would
say that having the boss lead sucha pro-
gram greatly enhances the probability
of success.

Facilittes Maintenance arranged the

sesshon to be an overndght away

from Harvard Then we scheduled one
full day per month for each of the fol-
lowing four sessions and ended by en-
tertaining participants and spouses at a
m:-e-pumfa;r:d dinner attended by the
president of Harvard. The overnight
off-site was specifically intended as a
reward, a way to warm up slowly, and
a pace getter for the program, and it
accomplished all three

All-day mestings on-site, but away
from everyone's office. permitted 100
percent artention to the subject matter.
time o be thorough, and also time to
deviate if called for. And the reception
and dinner was destgned not only to
recognize the participants who
graduated to excellence, bur also to rec-
ognize the spouses who play such an
important role behind-the-scenes dur-
ing reorganizarions and redevelopment
Others should develop their own logis
tics” suitable to their own situation. but
these worked especially well for ours

Eelatively frequently we leaders
adapted Zenger-Miller's discussion ma
terial closer to Harvard's environment

*This coenbination of scheduling permitied Har
wasd oo complete the prograsn for §500/persom.
abenst half of which was program costs and half
wat meals, accommnodations. etc

We Injected articles. storbes, and exam-
ples that emphasized Harvard's sur-
roundings. and we allowed the discus
sion to deviate such that each group
could explore subjects especially impor-
tant to it. This helped to make the ma-
verial mare useful and fun, but it also
allowed the managers to probe their
leaders and vice versa, There were dis.
cussions on the acceptability of and
communication about future manage
ment changes, misunderstandings re-
lated o new labar classifications, and
the merits of external contracting. to
name a few topic areas. Interestingly,
these tended not to be conclusive

cur success, and [ would recommend
this degree of openness to others.
Finally. the leaders tried hard to urge
action subsequent to each session. This
is called "next steps” in the Toward Ex-
cellence material and the program has
a pood method for committing every
participant to some early action. Ar the
end of each session each
committed himself or herself to a spe-
cific. small action that he or she would
accomplish in the next two weeks. A
third shift foreman planned to invite
the camipus newspaper to follow him
ion the job one evening, a purchasing

agent wanted to speed payment to a

Harvard's maintenance managers
now understand that they

are ‘management,’ and they actively
participate in the ‘system.”

Clearly bath the structure and the
flextbility of the material enhanced
discussion. which helped to clarify
many ssues while also improving
understanding and respect among all
participants,

Om various occasions the program
iaders revealed their own (ailings or
insecurities related to specific subjects,
particular material. or existing or de-
veloping procedure or policy. This
seemed to help everyone feel more a
part of the organization’s destiny and
encouraged discussion on how the
leader could da better another time. An
& Was a crit of by the ag-
amm p.-emm”m mizhandled
a custorner complaint. This led toa
group agreement on how every indi-
vidual regardless of status should react
upon receipt of a complaint, Impor:
tantly. these situations revealed differ:
ent thought processes, Le.. that no one
in management is perfect, that everyone
has conflices. that we all try. and we all
have a decent rationale for our actions.
These discussions were fmportant to

supplier. an accountant agreed (o ex
plain a new report to several managers,
and a supervisor committed to try once
maore to show his superior why a certain
decision was wrong.

The leaders kept their goals specific,
timely, and manageable. 1 recall well
the applause after each person in the
first group of twenty announced their
coaramiteents 1o be executed in the next
two weeks. No one present could miss
the potential imepact of thess actions.
Heedless to say, this helped 1o imvolve
everyone and focused attention on ac-
tion, not just ralk. | consider all these
actions Important [ success in estab-
bishing critical valwes. Talk is nat
enough.

There is no question that Harvard (s
pleased it offered Toward Excellence to
the management of its Facilities Mainte
nance Department. But part of oor suc-
cess was our adaptations: offering the
Program o everyons at once, urging
the department’s executives to be lead-
ers in gpite of their lack of facilivating
expertise. scheduling the logistics care-
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fully, letting the program examine the
groups’ [sswes, revealing the leaders'
ghortcomings, and prompring specific
actions at the conclusion of each ses
sion. Anyone who purchases a manage
ment development program should be
sure to adapt it to their needs and pur

pase.

There Were Difficulties

In accomplishing this management
development Harvard's Facilities
hlaintenance I'_.lep-n:rl:rn:n! encoun lered
only three real difficulties. Maost signifi-
cant was Hme, which rsell had thres
elements The fest was the extra time
required to think through every decision
a littke more carefully in the context of
Toward Excellence, Everyone found
themselves asking, “Have | commsni-
cated this well, am [ executing it effec-
tively in the eyes of my employees and
my clients?™ and 20 on. This of course
was good and proved the program was
working, but it added time o every do-
cision. Secomnd, those who were helping
the leaders to key the matertal effec-
tively and to follow up on all the actions
spent a lot of extra fime in meetings.
Some high level managers were kind
enough to go to all sessions. and thar
helped because it assured lower level
managers that It was okay to spring into
action. And third. the leaders and par-
ticipants devoted at least five days to
the sessions themselves and maybe at
least that time again psyching up for
them, Certainly time was an issue, but
gince the executive leaders made the
biggest time commdtment. everyone
found it possible to add their own.

The second difficulty was that the
department became increasingly

| perplexed as to how to handle all the

ideas and issues that came up during
the sessions, Rather quickly we realized
that organizing or acting on it all would
be an impossible task. With some mis-
givings we decided to specifically state
that nothing would automatically be
addressed. An issue should be raised
agaln and forced to a conclusion by
whomever felt it important. This
seemed consistent with Tosward Excel
lence, but it i3 too early to tell if it is a
satisfactory solution. Anyone starting a
similar program should prepare better
for this isswe than we did,

And thirdly. Facilities Maintenance
has nat yet resalved how to perpetuate
the successes accomplished with the
pregram. The managers want to con-
timue to meet. and we are cager to com-

ply. but we have developed no material
or specific plans at this time. We do ex-
pect to devote an additional day with
top managers to further clarify the de-
partment's coré values and expect the
dizzemination and undersanding of
those will become the hasis for addi-
tHiomal sessions with all managers. In
addivion. we certainly should reconvens
at least annually to revisit our values. |
fee] we must do more but hope the focus
and leadership will move down in the
organization, getting the discussion still
cloger to the action.

These three difficulties derive as
much from unexpected success than
failure and so are really happy dilemmas
for Harvard—challenges we look for-
ward to facing

But Look at the Successes

The overriding success of the pro-
gram was the three groups’ ability to
spell out what the critical values should
be for the department. To develop these
the leaders asked in the final sessiom:

a) What do you think cur cdients feel
the department’s critical values are?

b} What do you think our operators
and mechanics feel our values are?

c} What do you think the associate
vice president's values are?

d!) What do vou think our values are
o

2} What do you think our values
should be in the future?

The answers came back easily with
good insight and consistency as to
where the department corrently stands
and where it is headed. | was especially
pleased how easily the groups visualized
my values. Harvard will further refine
these, but the groups’ ease in identifying
them indicated awareness, understand-
ing. and agreement as to what the values
are now and should be. This was excit-
ing because I'm sure [t could not have
happened six months earlier, Like Tom
Peters, | am convinced that an organl-
zation that can readily state its critical
values will be surprisingly successful in
accomplishing them.

Alzo significant in terms of success
was the increased understanding
everyone developed about the mystesi-
ous “system” and undefined “manage-
ment” that imhibit action in every or-
ganization, Harvard's maintenance
managers now understand that they
are "management.” and they actively
participate in the “system.” If something
is wrong they are each part of that
wrong and responsible for making it
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right. Daertng the program managers
learned im all kinds of ways they had
far more influence than they ever
thought We very much hope to per-
petuate that success. Any organization
with bureauceatic tendencies wonld be
proud to have managers such s we've
developed

In addition, everyone including the
leaders came away knowing one
another better. Almost everyone added
some new suceessful actions o their
career records Some had a chance to
shipe. Hke the night shift supervizos
who best summarized one day's discus-
sion. and the second shift supervisor
who unexpectedly gave his crew
Thanksgiving turkeys as thanks for
their continulng good work. Most
everyone developed deeper undes-
standing of various controversial decl-
sloms and sensitivides. Without ques-
tion, communications did tmprove and
should continue o do so.

These | attribwte to 0ur management
development effort. Coincident with
thizs, faculty complaints abowt lack of
service. poor quality, high cost. low
sensitiviry. and inadequate accounting
have truly gone away, When a com-
plaint ocours now, the manager respon-
sible directs immediate attention to it
50 that complainis are not requiring re
solution by executives. now the facul-
thes and Facilittes Maintenance are ac-
tively discussing mutual opportunities
for continuing improvement, and there
is clearly mutual respect for one
another's point of view present in these
digcussians.

This iz an unusually successiul
example of reorganization supported
by management development. The de
partment’s performance is significantly
improved. management movale (s bet-
ter, and communications are smoother
We all know one another better, and |
am confident we'll all focus our indi
vidual and group efforts more easily by
agreeing on our basic values. And highly
important (s that we reached everyone
to some degree and that real change has
taken place.

Ia There More We Can Do?

4z the reader might have guessed,
this sucoess has whetted our depart-
ment’s appetite to go further. A staff
(mon-exempt) employees” development
program has started with the urging of
all the managers. The program was de-
signed by a committee of staff person-
nel and the schedule offers duplicate

times every month for each subject so
that no office is depleted of staff all at
once. Transportation 15 also provided
to encourage participation. The early
response to this has been outstanding.

The department ks also committed to
otfering some similar development to
wage personnel during fiscal year 1986
The purpose and implementation
scheme are not defined. but we antici-
pate it will be a dervative of the critical
values that are now in place. In fact, one
sub-department has taken part of
Toward Excellence to its total work
force and is reporting good results. If
our success continues all of Facilities
Maintenance will be bursting with ex-
cellence one year from now

Mo manager can abandon persistent
pursuit of improvement. so even these
projects will mot be the end either. The
Toward Excellence effort has con
tributed a lot in the last six months. and
I am confident Facilides Maintenance
is a much stronger organization for it

Summary

This paper has highlighted how Har-
vard University's Facilitics Maintenance
Department has particulardy
strengthened itself after a difficult reor-
ganization, Management clearly per
ceived a need and noted opportune tim-
ing. It was able to acquire a structured
development program that uniquely fit
its management philosophy. yet was
easily adaptable to take on Harvard
characteristics, And Harvard executed
it with commitment, being careful 1o
recognize needs unique to the situa
tion

Others shiould feel no special inclina
tion toward Harvard's specific im
plementation. but you may be able to
capitalize on some of the decisions made
{4n] b”ﬂﬂ Imp'rnm{ LlTIl‘lt'r!l.ﬂl'H!lﬂt: of
critical values and better management
to your physical plant departments
Dom't feel you have to reorganize to start
the process, because that's not fun. But
do think about the strength of having
your whaole uru.mLz.ann Ennv.'lnﬂ_ and
working against the same critical values.
We belleve it's worth a lot and urge
athers to develop an effort such as ours.
We stand tall with pride for having done
it ourseives| L]
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Lighting Energy Management—
With Reflectors

by Chester K. johnston
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|
he University of California/
| Berkeley's Energy Conservation
Office (ECO) has begun a massive
Ikghvting retrofit program that will save
more enefgy—and money—than any
other conservation program conducted
so far om campus, By installing speclal
reflectors in fuorescent Hght Hxwres
the ECCO expects to cuf ts anmeal elec-
tricity bills by 10 million kilowatt-hours
arxd 700,000
The ECO, a division of Cal's Depart-
enenl of Facilities Management. has
alrexdy cut campiis energy consumption
by 20 percent since 1974 by replacing
incandescent bulbs with fleorescent
tubes, removing excess Huorescent
lamps, and operating a computerized

Close-up of fixbhres in AW Lewis Hall wirh
sifver reflector. Nove the rwo bamps aod four
reflecied amp fmages

Close:up of Sprow] Hall fixtwre with sifves
reflector and parabolic lowvrne

FIGURE A
UCB RETROFIT LIGHTING EFFICIENCY IMPREOVEMENT PROGRAM

energy management control system
| that selectively shuts heating and

ventilating machinery at night and
on weekends. Installing light reflectors |
Iz a relatively new conservation strate
gy, but the ECO wanted to give it a try.

In November 1083 the ECO installed
a test system in room 306 Lewis Hall, a
typical chemistry laboratory full of
benches. sinks. chemical racks. and
fume hoods. Fifteen three-tube fuo
rescent fixtures lit the room. They had
white porcelain reflectors. no lenses,

Survey Flow Chant

and were equipped with pre-heat
ballasts

Each fixture recetved an energy
efficient, rapid-start ballast and two
energy-saver lamps. One lamp was re
moved completely. Sinoe the fixtures
electrical use (and subsequent light ot
put! would be cut in half. a silver reflec
tor installed behind the lamps would
make up the difference. This custom
designed aluminum sheet was mounted
with sheet metal screws to the existing
ballass housing.

The results were Impressive: the
lamips used 57 percent less encrgy and |
gave from 14 to 19 percent more light
After eightesn months the lamgps
seemed 1o be degrading no faster than
thetr less efficient predecessors.

UCE purchased a silver optical reflec-
tor using a 1.5 mil specular sitver film,
which is bonded toa separate alominum
substrate. As one reflector manufacturer
says, “The film is an optically clear
polyester similar to the type in use on
over two billion square feet of windows
in the United States. Elemental silver is
impregnated into the back of the poly
ester, which is DuPant Mylar, This
surface is then coated with 2 presaure-
seEnsitive adhrwh.-r which s ]:IrIJ[E\'.'lEI.i
by a pl,.a.sl:u' owerlay until the lamination
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process (onto aluminum) 15 completed.
The finished film is semi-opague.
There 48 o chance of oxldation since
the stlver = sealed from any exposure
to the alr.”

The reflectors enable the fixtures to
provide 65 to 90 percent of theér original
light ourput with one-half fewer lamps.
or 85 to 1004 percent light output
with one-third less lamps. The reflectors
are expected to kast as long as the
fixtures; their acrylic surface will keep
the silver from deteriorating, and the
wipe of a cloth will keep them clean
However, not all fixtures or building
areas are sultable for reflectors.

The question of UL Hsting or labeling
always comes up because of the poten
tial fire hazard and possible insurance
voldance, One manufacturer presently
utilizes three UL labels for its reflectors.
One concerns the fire hazards of the
plastic laminate, the second concerns
assembly procedures when reflectors
are added o fxrures in the manufac-
turing thl. and the thind concerns
field installation procedures (eg. re
quired types of mounting hardware],

Fire marshals in numerous locations
have also given their approval to
projects, Consult your local fire
|1'|.'|'r:5|.'|a|.-: .ab:.n.ﬂ: thie |.-'|Tt-1:! (ul ] Hr-t' rALLAES,
insurance premiums, and coverage
Also, the original UL Label on a fixture
ix comcerned primarily with heat pro-
duction by the ballast{s). Adding a
reflector in no way negatively affects
this (1F m:,'th:ing there i an imapree
ment, because one ballase iz discon-
nected. )

Cal was one of the first institutions
o use reflector retrofit technology and
im 1084 won a 82,500 prize from the
Mational Association of College and
Undversity Business OfficersUnited
States Steel Foundation for this innova-
tive project. The money helped ECO
engineers retrofit forty-three more
fixtures in Sproul Hall. the university's
central administration building

5o far, the ECO hag installed a todal
of 378 stlver reflectors in five buildings
and expect annual savings from 324 w0
£40 per fixture. Since the retrofit costs
from $60 to 390 per fxture, the new
system should pay for itself in less
than three years.

The ECO is also testing anodized
aluminuem reflectors in Barrows Hall
ard have installed 120 in classrooms
there.

While sibver reflectors maest be Lami-
nated, aluminum is reflectorized by

Aluminum reflector 1T cross ssction.

Table 1
Before and After Data (Also 18 Months Later}*

Raom 306 Lewis—Fizture Retrafit with Silver Laminated Reflectors

—— smination bevels Footoandles
ligiE Pomer Dgdier B Iwen
Bl Larsps Waris Fackos  Floiures Fisvares
Before: Preheat 3-FAw ra 05.5% 58 54
{with 3 lamps)
G.E #BOGT76 (40 Watts 40 e
each) {with 2 lamps!
After: Rapid Start 2-Fa0WW/E e g75% 66 4
{with 2 lamps)
G.E #85G1024 (34 Warnts)
each)
Met Change: -] 95Watts +20% +8k + 106
=3 [ =5 (+13.8%) i+ 18.5%
*EMONTHSLATER:  Before relamping: 55 fc 5lk
After relamping: 65 fc a0 i
Table 2
Sproul Hall First Floor Corridor
Locatian: Sproul Hall
Fixtures: Humber & Type: 41 X lamp fluorescent: 8 300w -incandescent
Reflectors: Sllver Laminate
Hallasts. New energy efficient core and coll type with current limiters to
reduce wattage by 50%
Lens: Hew parabolic louvers to replace old opal lens
Other: Replaced eight 300w incandescent lamps with 44w fluorescent
].n.l:I'I'LFE
Ilersmrisiation Levels:
Before: 17 fc Average
Afver: 72 fc Average
Estimated Eneqgy Reduction:
82 watts per tixture {avg)
718 Ewh'yr per fixture
54 $ryr per fixture (3.075Kwh)
8760 operating hours per year

Installed Cost:  $5,800 ($2.700 contract + $3, 100 in-house costs)
$118 per fixture®
Payback Period: 2.2 years

*For Fixtan Cosl Explanation The unit cost is much higher than other reflecoor progects due 1o the wse
of 4 o expermive parabolic Hght diffuser io replace the original apad lens. This added about 40 per
Eixrure oo the peoject cost
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anodizing, a three-stage electronic and
mechanical process. First, colls of flat
aluminum are unwound. then directed
over and ender a series ol rolls inro
tanks containing etching, cleaning, and
ringe aluliond Mtﬂu’ﬂlng 15 Oné man-
ufacturer, "The anodizing itself cocurs
when luminum (the anode! 5 made
the positive terminal of a direct current.
electrical circuit, After pre-treatment, it
ig irmmersed into an electralytic hath,
usiially of dilute sulfuric acid * Electric
current in the bath causes the alominum
| o collece axygen maolecules. and metal
lic aluminum is converted to aluminum
oxide. This aluminum oxide film
“grows” into the metal. It has millions
of nﬂc:mqﬁr powes; when these are
sealed. the aluminum is ready to be cut
and shaped into reflectors. For those
interested in researching the above
process more thorowghly, write 1o
Kingston Industries Corporation at
Sullivan International Airport, Eingston
Way, Whire Lake, Mew York 17780
TI'H*:.' s tire the Ful:l:ihed
aluminum sheets or codls

Both anodized aluminom and silver
laminate reflectars are formed on
computer operated brakes (a machine
for bending metal sheets], which offers
precizion bending and a high productian
rate, Electronic computer programming
also helps keep the reflector price
reasoniable

ECO engineers inspected the silver
reflectors in room 306 Lewis Hall on
July 1. 1985 and found bubbles Forming
on their plastic laminate. just above the
fuorescent tubes. These are allegedly
caiized by hest generated from the
tubes but did mot appear to atfect the
guality of reflected light (see Table 1)
Since installing the reflectors o
Hovember 1983, the manufaciurers
have changed the type of silver-sprayed
plastic Liminate they use. They claim
that their new plastic will not bubbdle
peel. or vellow over time, However,
except for vellowing, recent off-campus
installations do not confirm this claim.
biew reflectors will be caretully in-
spected for deficiencies and monitored
after installation: contract performance
specifications will include these obser-
varions.

The debate continues about which of
the two metals makes a betoer reflector
Alvminum reflectors cost somewhat
less than their silver counterparts. but
aluminum is less reflective than siber,
Silver redirects 91 to 94 percent of light

striking it (depending upon its purity),

Integrating sphere used to measune Mgt owtpoet of @ Quorescemt Bohuee Bifed with
various reflectors

Table 3
General Assignment Classroom Betrofit

Location
Fixtures
Reflectors:
Ballasrs:
Lens:
fllermination Levels:

15t floor of Barrows Hall

Number & Type; 120 4-lamp fluorescent
Anodized Alominum

Hew energy elficient core and cail ballasts
Acrylic flar lens to ralse efficlency

Before: 43-45 fc

Alter: 37-42 {c
Estimared Energy Reduction:

B0 watts per fixture
320 Ewh/'yr per fixture

38,400 Kwhiyr

$24/yr average per Hxture (i@ $.075Ewh)
4000 operating howrs per yr

Ingtalled Cogt: 70 per fixture

Payback Period: 2.9 years

compared 1o aluminum's 00.6 percent.
But aluminum's reflectivity i built into
the ancdized metal and i not likely 1o
degrade. Aluminum's hard surface also
makes it moge resistant to heat gener-
ated by the fleorescent ubes, ECO
engineers are still evaluating the two
reflector bypes.

By the end of 1985 the ECO hopes to
inztall, in approximately 2,000 2 fr. =
4 fv fixrures, anodized aluminem
reflectors in Barrows Hall, an eight-story
classroom and office building. and in
roughly 4.000 1/2 fr. = 4 fr. fixtures
silver laminate reflectors in Moffict
Undergraduate Library, These retrofits
will bring an estimated anneal electrical
savings of almast $200.000. In cach
building a test area will be retrofitted
with reflectors, If the test reflectors
mest contractual performance and
workmanship standards, the contractar

will proceed with the halance of
the project

The ECO is also conducting a
campuswide light fixture survey. Teams
of student engineers recond the dimen
sioms, window locations and detadled
information about existing light fixtures
in mearly 10,000 classrooms. offices,
lounges, laboratories. and other work-
spaces. The information is being entered
into a computerized data base, which
will help the Energy Conservation
Office staff decide which of seweral
different lighting retrofit systems will
work best in cach space. The pos-
sibilities include: occupancy sensors
that will turn off lights in vacant rooms.
photocells and dimmers that take full
advantage of available daylight, re
Meceors, solid state ballasts, and
assorted lenses

The university estimates spending
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cne-quarter to one-third of its $7 million
annual electrical bill on lighting. A
campuswide retrofit would cut the
university’s light costs by 30 to 50
percent, reducing the total bill by 10
percent of $700,000 per year, Since Cal
wses 100 million kwh of electricity
annually. a 10 percent savings—10

| million kwh'yr=—is enough electricity
to power 2.600 average Berkeley homes

for a year,

Summary

Thie results of these projects at Cal
hawve shown that a reflector retrofit can
be an attractive cost-Cutting measure i
properly applied. Both aluminuem and
sibver reflectors have performed suc-
cessfully. Comprehensive illuminating
sphere test data will soon be available,
which should demonstrate the relative
performance of the two materials,
Lomgevity of the materials is still ques
tionable—several years of service will
be required to analyze the performance
of the reflectors.

Some of the problems associated
with any reflector retrofit installation
are a5 follows:

1. Light distribution to the work
arca may be concentrated or dispersed.
Users must specify their needs,

2. The fixture may réquire numer-
ous modifications to accommodate the
reflectors such as relocation of the
fluorescent lamp sockets. making the
project labor intensive,

3. Substitution of inferior grade of
reflective material rather than what
was specified,

4, Installation of the reflector closer
than 1/2 inch to the fuorescent tube
may cause electrical grounding or less
efficient lamp operation

5. Some fixtures which appear
identical may not be. thus requiring
different reflector designs.,

Profect specifications can anticipate
sisch problems and make the retrofit a
smioath and incident free experience,
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FIGURE B

Integrating Sphere

A2 = 4" fuorescent Axture [delamped from 4 to 2 lamps) was placed over the
entrance port of a six foot diameter Integrating sphere, having a white interior
surface of high diffuse reflectance. Measurements of the light level {lluminance)
within the sphere were taken alternarely for reflectors of different shapes and
materials. These measurements were proportional to the togal light output from

the fxture.

The figure illustrates flux F leaving the fixture and entering the sphere. This
flux strikes the sphere wall and is diffusely reflected throughout the sphere (shown
for a rypical reflection K). A sensor located in the sphere wall. and shielded from
direct view of the fixture. measures the fluminance {fc) of the wall. Photometric
theory shows that the illuminance E is proportional to the entering flux F. Thus
the relative light output of a fixture equipped alternately with reflectors A and B
can be determined from two measurements, E, and Eg:

Flux F leaves the fixture and enters the infegrating sphere. A typical diffuse reflection from
the sphene wall is shown at B A sensor, shielded from direct view of the fxture, measures

the resuliting ilfuminance £

Flusrescent Reflectors®

Allen Power and Energy Corp., 6515
wﬂ& Derive, Suite A Howuston, Tex
T

Harmmey Roth Co. 4150 Eensington
Ave., Philadelphia, Pa. 19124

Brayer Encrgy Management Co., 286
12th 51 San Franciseo, Calif. 04903
Broadway Maintenance Inc. 1271
McCarter Highway, Newark, N.J. 07104
Capri Lighting. 6430 E. Slauson Ave.,
Los Angeles. Cabif, 90040

Diamond Energy Controts. 2400 Main
St Irvine, Calif 92714

Energy Control Products, a division of
I Co., I8 Center, St, Paul, Minn
53144

Enetgy Design Inc. PO Box 34160,
1756 Thomas Road. Memphis, Tenn
32134

ESC Measurements Co., 1611 Borel
Place, Swiee 227, San Matea, Calif,
Q02

JLG Manufacturing Inc. 2450 West 500
South. Salt Lake City, Utah 84104

Eendrick Enérgy Company Inc., 700
Lingeo Mo, 106, Richardson. Tex.
75081

Kingston Industries Corp., Kingston
Way, White Lake, HY. 12785
Maximum Technology, 80 Industrial
Way, Brisbane. Calil S4005
Muor-Lite Inc., 10794 Sherwood St

. Fla_ 33575
Mova Energy Control Products.,
35 Thurher Elvd., Smithfield. E1 02917
Beflector Associates. 4825 5 Avalon
Hlvd.. Gardena, Calif 00248
Retrocon. 2004 Market 5t., Oakland,
Calif Q4607
Boott Co., 1019 Market 58, Oakland.
Calif. G4807
Solar Kinetics Inc. 10635 King William
Dir., Dallas. Tex. 75220
Specuflex Inc.. 680 Beach 5t Sudte 406,
San Francisco, Calid 94100

* Beprinted with pereission from Energy
Dser Mews.
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Energy Savings

Ehodes College k= using ice to fuel its
air |._nr||:[|!||lnlng EVELEm The Tennesopes
1..'.1||:-r:|.I Authority has given 2 £24.000
grant to Rhodes to study the feasibility
of using ice to cool its bulldings, The
grant also covers the desizn of an kce
peneration and stocage unlt. The system
will be used to supply 70 to B0 percent
of the peak demand and should pay for
itself in electric cost savings within five
Vearns

SUNY Buffalo in Hew York has
institited a number of energy saving
measires. Installation of a separate
computer cooling system in two build
tngs: saving $20,000 a year. Replace
ment of recessed incandescent lights
with fluorescent fixtures and photocells
to keep Indoor lights off when daylight
provided adequate Hlumination: saving
51,000 a year in one bollding. Decom
missioming unused fume hoods in
Lboratories by disconnecting them
froem the exhaust system; saving
530,000 annually. Replacing incandes
cent lights outdoors with high pressure
godium lights: saving $12.000 annually

AIR &

FOR EVERY
APPLICATION
AT DISCOUNT

PRICES.

NATIONWIDE CALL

800-FILTER-O

IN NEW YORK CALL

516-754-0392

REPRESENTTWG MAIGE FRiTER
.-"“-ﬂ- MAMUTACTURIRS
=

Diana L. Jeffery

We are plazsed 1o mtroduce 4 new
column to the resders of Facilities
Munager Management Resources will
be a reguilsr festure in the megarine,
bt its success depends on o We
need your contributions. money saving
ideas. personne] management Hps. new
pEOjects on Campus. suggestions for
improving the image of the physical
g:.m. Get some well-earned recognition

your school Call or write Diana L
Jeffery. APPA, 1486 Duke Street,
Alexandria VA J2314-3400: FO3484-
14388

Closing all vertical blinds in offices at
500 p.m. during cold weather. reducing
heat loss by 30 percent; saving $400
during heating season. Turning off
computers and printers at night and on
weekends: saving $1.400 anmueally,

Campus Appearance

Improve grounds appearance and
educate the community by establishing
an arboretum on campus. Cedar Crest
College has 1.000 students and 1.000
trees representing 140 varleties on its
S8-acre campus. [n *[ntrodwction o
Biology™ each student ts assigned a tree
to study and report on at the end of the
semester. About 25 U8, colleges and
universitics have arboreta registered |
with the American Association of
Botanical Gardens and Arboreta. The
designarion indicates that the property
is 3 place where trees ar shrubs are
grown for study and labeled and main-
talned for public enfoyment

Staff Successes

Facilities operations garage personne]
have saved the University of Kansas
$260.000 over the past two fiscal years
by reconditioning university wehicles
instead of purchasing new ones. The
reconditioning projects are done when
garage personnel are not busy with
regular maintenance work on university |
vehicles. The target is to keep a vehicle |

were Lald off during recent budget cuts
because the crews were kept busy with
these projects while saving the univer
gity substantial sums of money

The “Waorking Smarter” program at
Southern Methodist University paid off
with the receipt of first prize in the
1985 NACUBOVW.S. Steel Foundation
Cost Beduction Incentive Awards
Program for its use of hand-held com
puters to issue parking tickets, The
indtial annual savings is reported to be
£21.000, The program encompassed
other projects as well as employees
wene encouraged to seek improvements
in productivity and reductions in cost
in all arcas of facilities work

Student Pow'er

Hiring students to supplement the
professional security staff on your
campus i an casy and relatively inex
pensive way to increase human re
sources. Several students can be hired
at the cost of one professional security
guard, and more personnel means
better coverage of [actlities |,[1|r|r|g; pl:.;h
e, St ||:|cn1.'5 .'ﬂs-n L | g\n:n:! r:l|:.1mpi-r'
for thedr peers. The program requires
little training. a minimal budget. and
may even qualify as a work-study pro-
gram.

Smudent volunteers at Brigham Young
Drdveraity are taking part in "Operation
Facelilt,” a project designed o clean,
paint, and fix the exteriors of campus
buildings that could not be included in
the bwadger. More than 800 students
voluntesred, enabling the number of
[ln‘:-jt-r.'m o b imcraased from fl[lrl.' 1]
seventy-five

Free education for free labor was the
hargain struck between the University
of Califernia/Santa Barbara and the
California Conservation ’.,_I'.‘II.'FI.'E The
fifteen COT members Im:uidﬂj labow on
landscaping and other outdoor projects
that the unlversity could not afford. the
estimated value of their labor was
£31.000. In return. the university pro-
vided an Intensive reading and writing

' program for the corp members almed

at making these skills fun and attractive
The corp i= a state job training program
for young people eighteen to twenty
three years old who are not illiterate
but who rarely use their reading and
writing skills
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Exchanging the Biue Collar
for the White

From Technical Professlonal to Corpa-
rate Managen A Gulde to Career Transl-
thon, by David E. Doughermy. Mew York
Johin Wiley 8 Sons. [nc. 1984, 279 pp
$19.95, hardcower

For an engineer to succeed in the
corporate environment, he or she
should learn and understand funda-
miental principles of financtal analysis.
marketing. and management. according
to David Dougherty in From Technical
Professional to Corporate Manager, I
you are that engineer, looking to move
into a management slot, Dougherty
also suggests that you establish mean-
ingful and realistic goals for your career,
and within those guidelines look for
jobs that you will enjoy doing. This
way you will have a positive artinede
toward your pob and can attain the
maximum amount of experience. The
keys to success are perserverance, en-
thusiasm. and inmovation

Some people confuse Innovation
with invention. Therefore, do not only
concentrate on the technical aspects of
your job. but be creative and channe
that to satisfy your customers’ needs, [f
vou feel that you don't meet the conpo-
ration’s mobd, then you should leave
wasted tme leads 1o wasted careers. It
is more fun to have satisfying work
than allented labos.

One of the problems that most bright
people face is becoming overconfident
and lazy. This keads to inadequate prep-
aration for presenting idexs to the
upper administration and can lead to
fatlure of securing the resources that
one was trying to get. Many enginesrs
get so involved with the technical as
pects of thedr projects that they assume
that others are as well-informed. They
by i d.'l.ﬂﬁ'.\:llnied when upper
management does not demonstrate the
same leve] of enthusiasm. In most of
these situations the blame lies with the
engineer because sendor administrators
are not a5 technically inclined as the
people working on the project. Besides,
It is the responsthility of the enginesrs
o commatnbeate their ideas to 3 non-
technical andience.

Citfice awtomation has probably not
proliferated to its potentisl becsuse
computer experts have been preoc-
cupled with computer jargon and
buzzwords and have failed to com-
municate effectively to upper manage-

FACILITIES MANAGER

L

ment. Engineers also have problems
writing a report using good English.
This does not mean that a technical
report must be a literary piece, but it
should be free of spelling, grammatical,
and punctuation errors. Misuse of Eng-
lish offends many people and is not
indicative of high standards

Because many sendor administrators
will not read a report more than one |
page lomg. it 15 essential to write con-
cisely without eliminating the essential
facts that you want to convey. In most
situations your report might have a fot
of supporting data; these could be added
as appendices, which should be written
in a way that can be easily followed
and related to the report. Relevant
information soch as cost, sources and
uges of funds, schedules .n!vanl!nﬁl.-:
and dissdvantages, and the financial

reasons for the project should be in
clean, specific language without using
technical jargon. Do pot take essential
data for granted

Another key to success is keeping
abreast of technical enhancement and
other developments within your com-
pany and the field. It is essential, there-
fore. to read professional journals and
attend technical seminars and confer-
ences. To be informed of other essential
news, make a habit 1o read business
publicattons such as The Wall Streer
fournal Forbes, and Business Wesk
Follow up any congressional bill, state
legislation. or local ordinances tha
could affect your company or the in-
dustry you are in.

Successiul executives have one com-
mon trait—they sell effectively. Selling
a project successtully is a science and
an art, and an effective presentation is
a must. The major ingredients of a
successful presentation are:

# Sensitivity to the needs of the audi-

EIICE
® Adequate preparation and rehearsal
& Facts that help decision makers

make the right choices
& Logic (but don't overlook emotional

Impact)
® Vizual dl.r.'pl.:].':.'
® Specificity (don't rely on generaliza-

thons)

In short, diplomacy. sensitivity, and
preparation

Moving up to a successful managerial
poaition i dependent less upon your
technical ability than your sbility to
work with people and motivate them
Supervisors must be positive and en-
thusiastic about their jobs, They shoald
be pood communicators and able to
develop a good working environment
ameng their subordinates

].'I'|.'H.LEI'l.lEl.'1‘|.I presents thiese CONCEPLS
a5 imperative fior am individual's success
in an organization. The material is
expressed clearly, which makes From
Techmical Professional to Corporate
Manuger an easy text to follow, The
author is 2 patent liwyer and nearly
half of the text relates 1o patent infor-
mation that |5 not rebevant to the facili-
ties environment. Mevertheless, there
is much valuable information to help
physical plant staffs develop a plan of
action to meet their career goals. Most
of the text is written in a manifesto
style with many “de’s” and “don'ts." 1
do recommend the book because it has
a lot of ueeful information.
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Mear the end of the book Dougherty
discusses how o look [or the type of
degired job, write a resume, and prepare
for an interview. He also recommends
that you research an organization before
interviswing to know whether it has
the kind of environment that you will
feel comiortable with. Do not fust make
a Lateral move for more money, because
it can be a shor-run motivator only
Look for advancements in your career
instead,

[esrmarely. the sathos (8 saying that
the key to success in any organization
doas ol mecessarily lie in some fancy
high-tech solutions, but instead les in
returning to some basic principles. This
reaffirms my beliel in the saying that
“common sense 18 norimal and enough
of it ig gwrﬂux.'

From Techaical Professional to Cor-
porate Manager i available for $19.95
from John Wilsy & Sons. Inc., One
Wiley Dirive, Somerser. M| 0BT

—Mohammad H. Qayoaml

Assistani Director, Facilities Management
University of Cincinnati

Cincinmatl. Ohio

Nontraditional
Work 1
Arrangements |

Alvernative Work Schedules: Selecting.
implementng. and Evaluating. by Simcha
fonen. Homewood. [linots: Dow fones
Irwim. 1984, 255 pp. $25. hardoover

Alternative Work Schedules 1= a
comprehensive and well rescarched
review of the literature on options to
the traditional Monday through Friday
8 to 5 management controlled work
style familiar to us all. The book =
readable, clear, and complete. No one
option or set of options Is presented as

Facilities S 5 R
lanuary 19-24, 1986 et N A
San Antonio, Texas O
For more L] - ] = - . ™ »
m L] L] L] W L] L] L " L]
comntact:

r'l & L] L L] [ . N - . .
.I'f % L L L] L] L] L] L L] L]
e— 1
1446 Dulte Street 5 & ® & % & 85 @
e s -

Alexandns WA 233043452 y L L L L] - L]
I 4000 e
TOAGRA - | 488 L] L L] [] -

L] L]

the cure; instead, the author urges a
firm or department to consider its
unigue properties before any change is
made. Sufficient information is given to
prepare a proposal for change. Although
the case history information is from
private industry, the kdeas and options
presented are applicable to college and
university settings. Physical plant
housckeeping. and grounds operations
have many characteristics favorable o
the implementation of flexible schedul
ing. part-time employment. and job
sharing.

The book describes in detail the
conditions that led to consideration of
alternative work schedules. Changes in
the makeup of the work force, inclusion
of people with special needs, congestion
of public transportation, lack of support

| factlities during peak periods of the

day, and the need to spread out equip-
ment use are some of the areas tha
will benefit from scheduling changes.
Some forms of alternative scheduling
can be used to reduce layoffs during
retrenchment, while others ncrease
direct expenses that must be offset
by increased productivity of the
=m -
Four main types of alternative
schedules are explained in detaik com
pressed work week, fexible working
hours, part-time rmp]l;l].-ml:ﬂl, and job
.-ii'l.arlng I:'.-::lh'rprl:'xwd work week refers
I3 any fn:hn‘lu|e a]l-::w:ng thi :ili]:l'lqud
number of weekly hours to be accom-
plished in fewer days. Employees
increase thelr number of ledsure days
by simply working more hours each
day of work. A common example of a
compressed work week 8 working ten
hours per day. four days per week, to
earn a three-day weekend

Flexible working hours refers toa
variety of possibilities that transfers
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some control over arrival and departure
times to the employee. Possible options
vary from fextbility in arrival and
departure time on 2 given day. o con
tracting to work a specified mumber of
hours during a weekly or monthly
period at the empioyes’s convendence

Part-time employment recognizes
that a large percentage of the work
fatce does not wish to work a full
forty-hour week wear round, A signifi
cant portion of the work force s being
overlooked and those talents are golng
Lo other organizations if no possibilities
for part-time work exist Included in
part-time alternatives are less than
eight howurs per day, less than bHve days
per week, and less than nine months
rlt"l: :r'En:I I.

Job sharing i a special subset of
part-time employment where more
than one individaal flls a position that
st be covered full-sime. Two or more
people work on a buddy system where
responsibility for coverage is shared
between the p:ﬂ]'ﬂ: shifting concern
for scheduling from the supervisor to
the employess, Depending on the job
constraints, the people may overlap

WE HAVE ON-CAMPUS
EXPERIENCE WITH:

& Personnel Evaluation

# Organizational Structure
& Work Order Systems

® PM. Programs

s Computerization

» Capital Budgets

Facility
Management
Services, IncC.

TR0 HORTH HIGH STREET
COLUMEBLIS, DHIC 43008- 1174

during peak periods or share commaeni-

cation an projects and activities
in progress

Selecting an appropriate alternative
scheduling plan requires a review of
the conditions and constraints in the
individual firm or department and the
begal restrictions that may apply. Sav-
ings and increased productivity are
commaon benefits of implementation
Consideration must also be given to
the supervisory and equipment wsage
changes that will occur with schedule
changes. Alternative mechanizsms for
consistent communlcation must be
developed in advance since the core
time that all employess are available
will be reduced. Support from manage-
ment and discussion at all levels in
advance of implementation iz strongly
encouraged. Pre-implementation

measurement of absenreeism, turnover

traindng time, productivity, tardiness,
and equipment down time will allow

for comparative measurement with the

A2 Program

Implementation should include as
many employees in a selected area as
possible. An explanation should be

—

clear and readily avadlable for any
employee who cannot be included in
the program. Consideration should alsc
e given to the inclusion of supervisory
personne] and exempt employess. A
pliot program of three to skx months =
recommiended by the author. Based on
the outcorme of the pilot study, wider

adoption can be congidered. In addition,

a pilot program allows for lnprove-
menis to the system, working out bugs
that may ooour. and gathering em-
ployees’ perspectives on the project

Evaluarion criveris must be r]i.-'.n.-lc\-'pﬂj
i advamce amd .!,t!‘reed Lo i:rg," LAk g
rment 18 i exgantial 1o |r|.'|p]t-mrr|1;|!1||r|
that all parties concur on the definition
of success. External and internal factors
thuat will be affected by the cha nije
it &ldo e 1.'1-c'|1||:m-1.|. Service (o users
st be congiderad ag well ax Emplfﬂ.lﬁ"
convenience. A listing of possible
measurements and criteria for evabua
tion are given in the book

Mumerous possible applications for
alternative scheduling exist in college
and university physical plant settings.
Many areas of phrysical plant work can
be more quickly accomplished at non-

HANDLING UNITS

= NESBITT PARTS

(Herman Nelson)

WE SELL . . . REPLACEMENT

* HEATING & COOLING COILS FOR UNIT VENTS
ROOFTOP UNITS, GYM & AUDITORIUM AIR

* FILTERS (We're On State Contract)

* TUBE BUNDLES (Shell & Tube)

* RADIATOR ENCLOSURES

» UNIT HEATERS (For Hard To Heat Areas)
* PARTS ALSO FOR TRANE & AAF

CALL...
HACK ENVIRONMENTAL PRODUCTS, INC.
8 MADISON AVE., VALHALLA, N.Y. 10595
[914) 946-3800 FRED, KEN & TERRY HACK
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traditional work howrs. Access to
limited equipment is increased by
staggering employee working hours. In
addition, the organization and the
employees stand to benefir from alver-
native scheduling,
oyees galn a measure of control

aﬂﬁﬂﬂue time, Personal differ-
ences can be attended to without
affecting the workplace or requiring
special treatment by the supervisor
Transportation options ane increased
In addition. employees are mare lkely
to concentrate on work when they are
at work, if they have contral over other
aspects of their lives. If no additional
cost is incurred by the organization and
the employee benefits, the organization
will benefit from the increased per
formance of that employee

Alrernative Work Schedules is avail-
able for $25 from Dow Jones-lrwin,
1818 Ridge Road, Homewood, Mlinois
G030,

—EKate Fenton

Diean. Support Services

Eenal Peninsula Community College
Soldotna, Alaska

PROFESSIOMNAL SERVICES

miatenals
- Estimates on abatement costs

ond specificafions

- Removal and/or disposal of asbestos and
osbastos contfaminoied moienals

- Reloted sail remowal
- Emcapsubation
. Reinsulation

- Replocemant of celling matenals

- Refirgprocfing
- Remodealing

! plishrmients,

- Building sumveys io locote possible asbesios

- Preparation of asbestos abatement plans

- Licensed alectical contracton

Qur componabe radifion is fo provide pesonalized
services which are closely related o our client's
naads and budgets. We are proud of owr stafl of
workers, locilifies, equipment ond record of accom-

In Brief

Enviroamental Systems Technodogy, by W,
Duviil Bevirt, PE Vienna, Viginl: Naronal
Envisoamental BEaleniing Bareau. 1984 760 pp
78 hamdooves

Environmental Systems Technology ks a
siwe texibook For those who

need amd use extensive information on
HVAC symems for background. reference,
and practical application. The material
covers the fundamentals: engineering
principles: designe sysem oomponents;
testing. adjusting. and balancing: and
intesrelationship of exch of these elements
within 2 system. [t also features an histonical
aceount of Industry developments. pictares,
tables. charts. and practical examples

Chapters include the following
Fﬂ"thl‘nﬂ'l‘ﬂ'ﬂ_’l. bulding heatflow, comdort
Eactors, alr distribution systems. hydronic

OQH CONSTRUCTION, INC.

ASBESTOS ABATEMENT AND CONTROL

HATIONWIDE ENVIRONMENTAL ENGINEERS AND GEMERAL CONTRACTORS

As o result of oureducation, raining program and
partcipation in vanous osbestos relaled seminars,
C.MH maointging highly qualifed, froined ond ex-
penenced personngl in all oreas of osbestos abate-
ment, recdy o deal with the most complhcated and
difficult situations with complete success

(904) 583.3430

For more detoiled Infommofion on how our cor-
pomafion can help you, please wile o us for our
oc hiure. All confocts will be held confidential.

C:IQH CONSTRUCTION, INC.

Comporate Headguarters
Post Oifice Box 432
Dode City, FL 342970432

Virginia: (BO4) 4084-8794
Arzona: (402) 439-2971 - Tennasses: (P0M) 795-0432

systems, HVAC systems and exquipment.
electrical systems. HVAC control systems.
refrigeration systems, combustion equip-
ment, eneIgy recovery systems. new tech-
nology, and HVAL acoustics
Environmental Systems Technalogy 4
available for $50 70%ERE members: $58 50
MCAA members, architects, engineers,
educational institations, federal and local
government agencies: and $7&others
Orcler from the National Envirconmenial
Bahr:nng Brerean, §224 Odd Courthouse
Road. Tysems Corner, Vienna, Virginia
8 18R POAT 343840

The Directory of Energy Soltware for
Microcomputers lists microsoftware pro-
grams available for energy applications.
Programs relate to electric power, load
forecasting. cogeneration, coal, salar, energy
management, encegy accounting. schedul
ing. etc. Includes four indexes that cross-
refevensce entries by subject matter. hard
wiare compatabdlity, versdor, and e Mames
and addsesses of moe than 100 energy
software vendors are provided. The direc
tory b avadlable for $68 (plus $1.97 shipping
& handling! from Government nstituces
I, 966 Hunperford Dirive, #24, Rockville,
Maryland JOASE 500/251-0250
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To the Editor:

*The Future of Campus Facilitbes
Management” [Spring Summer 1985, p.
3 edentibies pertinent issues. but the
lead staternent says it best: “The basic
problems of the campus (acilities man-
aper have changed lintle over the past
seventy-five years ™ HC. Lott related
commen concerns that every facilities
manager has. Hirng, training, supervis
ing. motivating. and managing the
human resources necded are hasic
tasks of not only [acilitbes management
bt almost any other rype of manags-
ment. To these tasks we should add
the needs of planning, programmming
ion allocation of resources). and budget
i ¥
nﬂﬂw application of these human and
fimancial resouwrces to the facilities
problems—be they in a 1900 vintage
classroom building or a 1095 biomedical
research laboratory—requires that the
manager have the requisite technical
background. In addition to the basics
noted, | would add that the more
successful faclities managers have
imagination in utilization of scarce
resources and the drive to follow
through with a set of goals. Without
imagination or creativity in the use of
[ESMUTCEs, mAany opportunities are
missed. Without the drive needed for
goal hullillment, discouragement takes
over and stagnation sets in

LF O'Nelll. RE

Administrator. Physical Facilities
Washington University

St Lowds. Missour

To the Editorn:

[ was somewhat disappointed by
"The Future of Campus Facilities Man-
agﬂncnt R hl:{;l.ls-e It .l]'.!pt'are-'_'. o e
more of a restatement of some of the
existing problems rather than a view
inte the crystal hall In my opinion
Facilities management will witness
major changes in the coming years, and
unbess we are prepared for these
changes we will be left behind The
shortage of funding mentioned by
geveral managers is a contributor to the
upcoming changes. The computer and

FACILITIES MANAGER

5

changes in bullding materials are other
contributoes,

The article missed the need for
Facilities managers to constantly look
for new ways to solve old problems.
We will nesd innovations in finances
prie efdures pracrices, and pee of mate-
rials. The most successful managers
willl e those who looked for and found
better ways to solve old problems

Cm the other hand. the article on
financing energy modification ["5State
Policy Initiatives for Financing Energy
Efficiency in Public HI:I1MI.|'I|:|;H.- Bpring
surnmer 1985, p. 24] begins to show
the Innovative thinking needed by the
future facilities managers. We need to
use this same type of thinking on
salutions to some of our pon-energy
rve‘l..u!rd '|'lr|:|h'||-1'.r|.._'\.'

Richard A. Eustis

Associate Vice Chancellor for Facilities
University of Maine

E;m.t;r.rr. Mlaine

To the Editor:

We of the Physical Plant Division of
Auburn University applaud your first
iszue of Facilities Manager. It is a much
needed addition to our article library
because of our common plight with
other colleges and universities. “The
Future of Campus Facilities Manage
ment” (5 espea gally interesting o us in
that the concerns identified in the
article are in many Cises rh.: E=Tapl
concerns contributing to 2 rearganiza
tian af our division

Owur program appears to be on a
technical par with most other univer-
sities of similar size, We are attempting
however, to implement a program that
W l'lEl]:lE‘ will np:rua-d the word about
what we do and how we do it We are
taking every opportunity to invelve our
administration. schools. and those in
the departmental offices in our program
One example of their participation will
b completing questionnatres about our
job pefformance on work orders and
the condition of their facilities

It 15 not a new approach, by any
means, but we balieve it will be effe:

tive. The data generated should help us
develop favorable media coverage to
draw attention to how we re answering
the needs af the undversity
All the technical changes in the
wirld will not be effective unless they
meet the needs of the educational
process. Efficient and effective im
plementation of programs 1o fulfill
these needs together with comprethen-
sive accounting methods will prove the
validity of our programs and provide us
the support and justification needed to
Favorably influence required funding
Don Brumbelow
Project Coondinator
Auburn University
Auburn University, Alabama

To the Editor:

1 enjoyed reading Ed Schon's "Sys
tems Analysis Approach to Wark
Control” [Fall 1985, p. 10} however,
one clarification to the appendix needs
to be considered

The memory “space” on disks, etc, is
typically expressed in terms of bytes
not bits, There are & binary bits in a
byte. Therefore. following the author's
example:

. A 12EE memory represents
128,000 bytes.

2 There are B binary bits in a byte

3. Therefore, there are 1,204,000
bits in a 128K memory

Pete van der Have

Central Services Division Manager
University al Utak

Sale Lake City, Utah

Beaders wishing to to arm-
cles in this issue send thedr
comments to Letters, FACILITIES
MAMNAGER. 1446 Duke Street
Alexandria, Virginka 22314-3492. All
letters. should be typed double-
spaced, and no longer than 500

i3 uihungpulili];:
a better chance ;
and the editor reserves the right to
edit for clarity or brevity.
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| Avallable Listings
Job Openings. Positions Wanted. Infor-
mation Exchange, Equipment for Sale.

Seminars and Workshops, Publications,

Software, ProducteServices, and Mis-
cellanecus. Other listings avatlable
UpOn request

Rates

Clagsified lioe sdverrizoments: Line ads
are set in 7-point type at the rate of §5
per line or fraction thereof (5-line
minimum charge} inchedes heading,
address, and telephone number,

Claszified boxed or display advertise
ments: Boxed ads are set in 8-point
type with 10-point heads. Classified
display ads must be camera-ready
black-and-white, and not longer than 3
inches. The column width is 2-1/4
inches. The rate for boxed or display
ads is $40 per column inch, measured
to the nearest quarter-inch (2-inch
minimum charge!

MHecounts: Discounts and agency com-
missions are not allowed for any classi-
fied advertizing,

ESSENTIAL INFORMATION
FOr A BETTER
PHYSICAL PLANT.

Facilities Management:
A Marual for Plant Admrinistration

For thie fizst timne ever, all the facts of the
physscal plant profession are compaled in
one pasy-ho-use referenoe book. Facilitis
Mensgemen! includes comprebensive
techimical and mamagement informaticn
nid fouwnd im any other single volume. It
gives you the edge vou reed bo sucoess-
tully manage your plant’s operaticons

ISBM D-91335%481.5. 864 piges. Hardoover,
67w 8. Fally Indexed and iBustnated.
570 per copy 1550 1o members of AFPA)

WA

depmaia iy o Fiyvmi nl Ples) s miesdvasoi ol
Ul prrrraster and olfngr
I Uk Sered
Alruanad e Winginis Z2014- 1451

Closing dates: January 27 for Spring
1985 issue; Aprl 28 for Summer 1985
issuE
Address: Send all classified adwertise-
ments of redquests for further nforma-
tion to— Clasgifieds
FACILITIES MANAGER
1444ty Dtk Steeet
Alexandria, Viiginia
22314-3402

Publications

l=nt probelnbunl Preceedings of the TTed Annwsl Mesi-
iy, Collemen of 22 papers preseansd ar AFFAS 1085
owvEmg Folmaonils Working Together” Topics i
clude managing for cxcelieser, seleriiig std msialing s
IS spbernios amprerersi, duti hdltng trends afed
wmry. anl plinneg @ proveniiee MEnleRaie PRGN
§20 (1% APPA members] 4 35 shijpping Oedes Tnsm
Fublications. AFPA. 448 Duke Spes. Alexandeil. VA
Ty .

The Collage s=d Unfvensty Eoegy blandgesent
Waoikbook. Hinds-on approach o organiceyg, develop
g, aml fmplementing in foengy cessgeTe jrogpam
o building rsemyy . Inclodes worksherts for ol
rrdlustion. 31 (SEVAPPA memberi]l & §5 alipping
Crdem hom Foblicstiond APPA. DES Dube Stnect
jlrzandria, VA FF114-5952

Froer new ook lets avaelable oo the snengy mansgemenr
planning process. Facilraioss Guide Pree Fregy Man
agrment Flmning Woekshop % Phnr  Supenysos
Workshop Motvahon snd Communication. 5. and The
Eoeanpy Managemenr Plaaming Provcess 35 Coder from
roblications. APPA. 1646 ke Sirer. Alezandria VA
JIE 4T

ProductsServices

Thres oaw Aial ing wideotapes avallables
Feoem ihe prpuls kstiuhons] Ceaning Techiigoes
werivws Brwilivet Floor Ciie PRI ) (grope uee of Slnn
epipment duch by opi and brosensh Sealesy Flood
Capwy Parf [ | povres exjiaprie? @sd f use b and Besilbear
Flooer Care: Sreipping and Psahisg 5185 pei tape L§160
APFA merriesi| + abipping. Sperify ¥ e %7 and order
[rain Publicannne, APFA. 1435 Dulie Sireer Alexandria
va 21914 Y2

Manage Fotibea sldeotdpes dvatibl Fun
darmertal Sl ol Minaging People and Fundssental
Shills o Comssusicatng with Peopk: 348 fommai only
705 ech (BSTFAPPA memberst price Indudes com
phete Briiniig kil For soie mlonmation. call Teress Evara
ail APFA. TOBGES Eadh
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PROBLEM: 10)-50 percent of your
lighting bill is pmgahiy wasted. Why?
Because people forget to use light
switches.

SOLUTION: LIGHT-O-MATIC™ 15 the
answer, The best way to reduce lighting
expenses is to turn off lights whenever
a room 1s unoccupied for five minutes
or more. Although people forget,
LIGHT-O-MATIC remembers. Every
time. Our practical control knows if
people are in a room or not. Lights are
turned on or off, automatically. Money
15 saved. And it's more convenient than
a wall switch.

SAVINGS: LIGHT-O-MATIC will control
lighting and other electrical devices, too.
Savings in lighting, alone, are dramatic:

Individual Offices 45% Classrooms  40%

Meeting Rooms  55%  Stock Rooms 60%

Corridors 35% Warehouses 75%
LIGHT-O-MATIC also saves more and
costs less than programmable controls
or daylight dimming controls. Ask us
to prove it.

HANDSOME APPEARAMNCE: [.IGHT-O-
MATIC was designed for use in the
most attractive offices. It 1s installed 1n
an inconspicuous place on the ceiling.

NOW. A BEAUTIFUL WAY TO
SLASH LIGHTING EXPENSE.

Other sensors look ungainly or must be
mounted in the center of the room.

QUALITY: Every LIGHT-O-MATIC
sensor must Eass a stringent series of
[%]E!l[}' tests before it is shipped.
While most manufacturers offer war-
ranties of only one year, we provide a
three-year warranty

LIGHT-O-MATIC has been used suc-
cessfully by sophisticated business,
educational and government organiza-
tions since 1978 when the first models
were purchased by Bell Telephone. If
ou would like to know how we can

elp you, mail this coupon today.
T S e S e M s e

Movitws, Ine l EH‘I‘ @}M l
]:l-e']_'t.FI'u'I 125 | - -l . ﬂ_
1657 Euclid Streat WARKL S THIE LT SWTCr OBSCLETE I
Santa Moniea, CA Wgiig
I I Please send LIGHT-O-MATIC brochure I
I L] Please arrange a 10-minute demonstradion in my l
I uffice. I
I Nanmse Tiile I
l Linranizatidan I
l Adbdress I
I Lity _Slate I
l fip Phone I
1 | amn a comaervadivm dist mholoe mierested m sslBmg yoir produocis
h-------------

Movitas, Inc. 1864, Al rights reserved




PHYSICAL PLANT DIRECTORS
& CHIEF ENGINEERS

ELIMINATE TORCH
WELDING & "DOWNTIME"

Stop oil, water or steam leaks instantly with the newest technology, COLDWELDING
REPAIR SYSTEM. Mot necessary o empty or drain systems. "RAPID" system cures in 3
minutes. Aliows repairs up to 20 P51 even while HYAL systems still leak

If you can't shul your system down, COLDWELDING lets you make an immediale repair
Hundreds of 555 can be saved with first repair

Can'l braze or weld? COLDWELDING repairs alloys including cast iron. “STANDARD™
system cures in 3-4 hours to a machmnable surface. It withstands 570 F, Maximum

compression strength s 18,200 PSI

Call 703-521-2220 for details

American Durweld Sales, 1911 Jefferson Davis Hwy.,
Arlington, VA 22202
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