Tl e sl
o e Ao iden

iof ol Flat
MACERRTTNE
Ui dad Joiker

ciiities
nager

Volume 3 Number 2 Summer 1987

Capital Needs
in Higher Education
Also in this issue

* The Cogeneration Alternative
* Designing Computer Rooms




4

iil"

NEW TRANSFORMER,LOOK WHO DIDN'T.

The government has found a cheaper way
to rid nself of PCB contamination.
Us. Qur guaranteed clean-up service

costs 30-80% less than replacing a
transformer.
What's more, your risk is reduced imme-

diately. In the very first visit, we'll remove at
least 'EH% of the PCBs.

Compare that with the anxiety of waiting
10 months or longer for a new transformer
to be put on line.

Ceogrprghl 08T LIWGON Tranikimis Garevs -

No wonder many major utilities, as well
as hundreds of hospitals, universities, indus-
trial corporations and commercial buildings
have also enlisted our help.

To get your transformer reclassified to
non-PCB status, call us at 1-800-544-0030.
Or write to us at Unison, 1338 Hundred
Oaks Drive, Charlotte, NC 28217.

With everybody and their
uncle saving money, LNISON

e

shouldn't you?
ubaidesry of Linion

Carhide Conpomation
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So Many People.
So Many Keys.

Keep Control With Medeco.

Security is a problem at any size school. Tohelp 1o change a lock instanthy And Medeco makes
you keep control, Medeco offers a key control plan replacement cylinders to fit most existing hardware,
that’s a standard in the industry. s0 youl can bring any lock, in any building, up to a
Whether you want convenient high security standard - at about a third
duplication or the ultimate in pro- d of the cost of replacing the entire lock
tection, Medeco lets you select We manufacture a full line of
exactly the right amount of con- UL-listed high security locks
tral for each application. And for school applications. Write or
now all Medeco locks are available call today for more information.

'-.n'.--.’ni}

.. 2

in new BIAXIAL versions for Medeco High Security
even more key combinations and Locks,
inproved masterkeyving. PO. Box 3075,

Key contrel isn't the only Medeco advantage. adlemn, Virginia

Medeco high security locks are virtually impossible 24153, (703)  HIGH SECURITY LOCKS

to pick or force open. Removable cores allow you 380-3000 A HILLENBRAND INDUSTRY
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he: fiscal future of most colleges and
universities will be even tightes than
today. Publec universities are alneady
seeing the eftecr—deferml of salary in-
creases, no operating budget increases. and
minimal capital fonds. Private Institutions
&re more dep:mfem upen tuitkon and fees
and will have it easier tham their pulnlic
counterparts; however, they will have to
be cognizant of the pessible negative offects
af continued taithon increases in exoess
of inflation. At what point will price af-
tect demansd

In a2 mustshell momey will be tighter. and
you know the Hrst ones they um o when
things get tight! Most impomantly, what
will this mean to those of us invalved with
managing and operating Eacilities!

it will mean greater accountabalicy. We
will have to justify requests and expendi-
tures even more than today. Competition
bor resousces on campuses will be keener
than ever. We must contines 10 find berer
ways of presenting our case of we will face
an even grexter orists than in the méd-
1971

It willl mean greater pressune on operating
resources, human mescaroes. equipment
ani operating dollars. It (s usaally easler to
tell a Eacilities manages bo cut expenses
rather than a masic depamment chalr with
tenuned faculty—not only easier, but fre-
quently the only course short of dissslution
of the entire program or department. We
will be asked to accomplish the same (usge-
ally defined as mone) with lesa

It willl i mome pregsure on deferring
capital renewal or replacement. [t is easer
to postpone replacement of a heating system
rather than cut the English departsiernt
budgetr. at least wodl ot fadls in Februsry (o
i you're in the South. a cooling system that
fxils in Julyl.

As colleges and undversities, we have 3
financial accounting system that currently
does not reflect troe coste. As nonprofie
entities we ignare depraciation as thers is
oo tax advantage. But in doing =0, we ignome
the fact that depreciation is not just a tax
issue, it's 2 real cost. Things wear out, and
we should be providing for fonding fture
renewal and replacement of equipment amnd
farileies.

The cxpansionist period of the 19605 ks
about to catch up with us. Many of our
“new” Eacilitees and systems are Cwenty
wears old, about the wseful bbe of most
EVEICTES even with good preventive mainte
namce, glven the energy and technical ad
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Perspective

| Rayburn V. Lavigne

The Facilities
Manager of
the 1990s

vances of the st rwenty years. This, com-
bined with tighter resounces ahead. maloes
our task even mone diffioul

Many of us are not prepared for this two-
edged sword. [t a brtle e my friend whe
just bought two new cirs becaise he pe-
ceived an inheritance. He's golng to have a
major surprise in fve years when he has wo
buy two more at the then curment rabes
That Is what's coming up for many of my
collegues—too much coming dise at the
same time that budgets are already under
pressure. Difficult chodces bie abead for all
of us

Wihat type of physical plane professions]
willl be needed i the pext decade? What
skillz and sriributes will he or she nesd?
The successful Bcilities manager will be
o e fs

# A flexible. non-stressed individual
wiho prst bend. but ot break. under the
pressare (o do more with less

® A computer literate manager. Whether
we lilke it or not. compuater applications are
here to stay and, believe me, they will pay
dividends Cosmputers can belp us as re-
sorces grow thin 1f you haven't yet learned,
then learn. 1 you have, then leam mone
The applications and payodl are encrmous

& A manager who can understand
badgeting and sccountimg principles and
can discuss'present them 1o others

& A manager who is a generalist. Indi-
vidizals wh have only ome area of cxpertise
will ot be effective. The “handyman™ of
the tuture refers to managers, not trades:
people

® A code, regulatory, and legislative
expert. Whether we like it or not, more and

more of our jobs relate to externally applied,

Raylrn Lavigne i asststant vice president & the
rivveraly of Wermmond, oo, Termont
Thesr cosatimeriis & raken Gom his keymoee
address given at APPA s Angusr |05 institufe
far Faciifties Management

amd enforced, males and regulations

® 4 Lbor relations expert and negotiaton
Umion or not, relations with our employees
will becoame even more important, especially
if budgets get tighter

® An expert on environmental issues,
guch as ssbestos. chemicals. and hazardogs
wagte. Thiz will become the major m=ue of
the next decade.

® An expert in energy conservation
Dion't let the current situation food you. |
den't know of one expert today who isn't
forecasting higher energy prices. In any
event. | can assure you that prices will be
increasing just at the waong time. in the
lare- 1080 and earky- 1090 As other re-
sources become strained due to enrcllment
pressune, our energy costs will go up at the
eame time—a double whammy

® A risk management and insurance
professionsl. As liHgation continoes to
escalate, the pressae for safer facilities and
widkinyg conditions will be intense

® A lobbyist. both within the istitution
and without You won't be able to sit back
and feel that your sctions will speak for
themsetves: you will have to oot your own
horn, Mo cne else will do i for you. becauss
thiey weill be vowo busy with their own homs

# Above all, as a leader you must kave
sell confidence, fnvegricy. and loyalty. You
must find selutions Invalving what we refer
1o up morth as Yankes Ingenuity. Yeu'd
better recognie the snake oil salessman
from the miracle potion vendor, becauss
there will be plenry of the former and few
il amy, of the aner There will be easy
decigions o make but diffioalt o carry ot
Remembier. a leader leads by example. not
by title of position.

You probably think that [ jus described a
future college of university president
Wiong. | have describsed the attributes and
skills peeded to provide the peofessional
management of cur Bacilivies in the coming
YEES

Howewer. | have pot described an indi-
vidual. The physical plant professional will
be an important and vital pam of 3 team,
the university or colbege team. One player
does not a team malke; it takes an enbine
team effort to win. You will be a critical part
af the team necessary to take higher educa-
tion Into the teenty-first cenmry

How dio you improve yourself to become
a ey player? Be open to keas, be flexible
and above all, continuie to leam and gather
knoorledge. The Institute for Facilitses
Management s a classic example

Thase of you who attend the Institute
are attempting to kearm and to become sven
better professionals. Eeep it up and encour
age your colleagues and peers to attend.
Crur effarts will eventuslly pay off.

To those who take the time and effort o
become better professionals, my messagpe is
gmple Continue o leam and gatn the
knowladge and expestise to belp us all
through the pext decade L]




exceedinghy well.

As Palmer says, “We've never had a2 Kenall unil fall We like their
durahbility, relzability and low maintenance, When you put them up, you
know they're going to las. i saves us the cost of sending someoane oul

Denals Palme 1o reprair o replace them. Our Kenall units have paid for themselbves many
University of Wisconsin: times over."”
e ha a For more information or a free condensed catalog call or write to Kenall
Ky pni il

GLUARAMNTEE:

Eenall high abuse lumimaises are designed and buill 1o lake esaeplional physical
punishmenl. When rmballed i-l_lll:lll“ﬂ‘ I oiar Instrisclions, Kemnall will repair or
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puarc hase, Therealtier, Kenall will replice sy ieliddclor/ e Biraiki i|||li.||,;|hr|ilu
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Come see us in Booth #101 at APPA’s Annual Meeting in New Orleans!
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by Dr. Harvey H. Kalser

Capital Needs in Higher Education

everal aigns lustyate the dramati- ing budgets. The number of nstitutions | nance, relatvely wnsoticed uatll a

cally imcreasing demands for routinely anmouncing campatgns in the decade ago, has now begun 1o prampl

funding higher education physical hundreds of millions of dollars falls action. Individual campuses have sur
plant needs. More and more Institutions anymaore (o lse the eyebrows of veyed neads and scquired funds
are announcing major capital carmpaigns fumdratsing colleagues. The challenge through either internal soaerces ar gifts
with significant components for plant has become one of who can be the and grants to reduce deferred mainte
in addition to endowmenis and unre more audaciouws in reaching the twenty- | nance. The number of enlightened
siricted gifts vo augrment annual aperat tirst century with the largest campaign state legislatures that have either e

— . ¢ poal sponded 1o well-presented cases of

:le':';:;sﬁ;ul:E::-.cll:rijf::'i:nrrrf-:.:.:mln . I addition to campus-based inita- meeds oo l.zt':lrl.illl_lt.'l.l B[ |Ii:-! data 1o
Planming ar Spracuse Undversiry, Syracuse, New tives, capétal needs for funding from justify special budget appropriation is
Tork. Hiz hooks includs Facilicks Audis Wesk the state houses are entering the scene, also heartening. But much more funding
boak: A 5elf Evalusticn Provess for Higher The deterioration of higher education’s | 15 required to redwce accumulated plant
Eddacarion and BManagieg Facllivies hare Effic- f'h vaical f'l'"'“' has awakened elected deterioration funding requirements
rIn'l:,' Thiz amick waz J:I'..|||lri-|lI fron & paesenia g s . »
Elhy gesery ar d fiwremn r..-r-c::l'l'l.'lel' ivvivacing Hpﬂlhﬂﬂ"ltllﬂ'h Lo "I-"" E:t'r1|-\.':ll:lh "'"E'""h' HA []:"'I Ill"l:"l r'l"'l""[!' Feirs |€'L|l.'r.|.|

alternatives sponsoeed by the Matioeal Certer for tions on campuses in both the public investment in university research plan
PlZﬂ'Sl':-cIlllih_lr (roreTHAnTE Avad Firsire I|_|-||| [!TW'IIII SRCTOTS Deferral of madnte hag daclined in raal terms t"'ﬁ' g5 PETOETAE,
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;ll:l;n::!iﬁg to Erich Rlach, director of the
Matiomal Science Foundatbon (NSFL A
TCRD |:||].1_.I of geientific ingtrumentation
nesds of research universities. prepared
by the Association of American Univer-
sities far M5F, highlighted the dire
conditions af Campnes facilities. Com-
|1.'|riﬁ|||:|.‘\:- al unlversity instrumentation
labaratories to commercial aboratories
revealed that the median age of univer-
Sity equipmient in 1950 was ranice that
al the commercial laboratories in the
computer and physical sciences. En
gineering reported that 24 percent was
ohsolete and only 16 percent was
"gtate-of-the-am ™ The decline in federal
fumding and lack of increased nstio-
thonal support led to W5Fs conclusion
thar many research Eacilivies were in
need of renovation or replacement
Decay in physical plant and obsoles-
cence in resaarch facilithes and equip-
meent are also drawing the attention of
the White House and Congress. In
1985 Representative Don Fuqua (then
Chairman of the House Committes on
Biemice and Tl*q]':nn]nw:- imtrechaced
the Unbrersity Bessarch Facilities Re
vitalization Act of 1885 (H.E. 2E73)
The bill proposed a $10 billion expen-
diture ower ten years on a 50050 federal
and nonfedesal matching basis. Al-
though unsuccessul, similar bills before
Congress have developed more promis-
ing prospects of passage. Limited to
repatr, renovation. and replacement of
laboratories and ather research facili
ties. H.E 1905 proposes 3250 million

FACTLITTES MANALER

for the next ten years. The potential
comtribution to meeting part of higher
education's needs will offset overall
capital requirements. These ane the
first major legislative proposals to ad-
dress capital meeds in many years. A
similar response came when the White
Houwss Science Council on the Health of
1.5 Colleges and Universities Report. A
Renewed Partnership (1985), called for
increased federal suppart to the higher
education scientific enterprise, The
Council concluded independently of
the Fuqua indtiative the same level of
510 billion required in expendltures fod
research facilities and equipement ovet
the next ten years. along with en-
couraging greater industrial cooperaticn
in university research activities.
Through intensive lobbying with

state legislatures, pubdic and private
institutions have galned access to
piblic funding under the rubric of
ecofamic development. The theory at
work 1s that investing in the strengths
of academic programs, particularly in
scbenoe and techoology. can foster
synergy through academic, industry,
and government cooperation. Recently
announced long-term. no-interest loans
to Columbia, Cornell, and Syracuse
universities of approximately $100
million for science and rechnology
centers are examples of state support
furthering economic development and
veeling campise capital needs

A corollary of assessing renewal and
replacement needs 1s the portrayal of
the big picture: a comprehensive over-
view of campus plant needs folding




together deferred maintenance with
programmatic requirements and en
hancement of faculty and student
FUPPMT SErVICes, Thus, we have the
emergence of strategic facilities plan
ning 1'3.1:15 acacemic Eri..:l'l.nl:rq.'I and
student life factlity requiremnents into
phans to eliminate plant deterioration
The comprehensive approach now
being undertaken by many campuses is
producing capital campaigns and more
vigorous lobbwing for public policy o
provide funding for campus capital
needs,
Physical Plant Expenditures
and Assets

The annual expenditures bor operar
ing. maintaining, and adding to plant

FACILITTES MANAGER
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1
| summarizes the levels of resources
dedicated by higher education to its
plant assets, How much is expended
on operations and maintenance has a
direct effect on the conditions of cam-
s :|'.|.|.|'||I|q.-'5 the armounts '\.'ant an
plant addivions represent capitalized
investments to replace obsolete Facili
ties, meet new program requirenents,
and enhance the quality of campus life,
An analysis of the past decisions al-
lo ALNE cyrerenl anid [lf..]:l!n[ funds offers
some ingights into future capital needs.
Current fund education and gemeral
expenditures for operation and mainte
nance of plant include all expenditures
for services and maintenance related to
grounds and facilities. The National

Association of College and University
Business Officers (MACUBO) defines
this as costs for physical plant adminis-
tration. building maintenance. custodial
services. utilities, landscape and
grounds maintenance. and major repairs
and renovations. The last category
often creates confusion by including
work more appropriately dlassified as
that for capitalized renewal and re
placement. A difficulty arises from
incongistent sccounting practices in
differentiating between current and
plant fund expenditures for deferned
maintenanos

I reiewing Pl.:nl -::l]:leul:mn.-: dn-:!
maintenance expenditures for the past
decade, one might expect increased
proportions of total expenditures to
campensate for several Bactors: increas
ing enrollments causing additional
wear and tear on facilities hlghr._-r
:H|u:r|.-ﬂ levals af mainfeEnance fnr
more technologically sophisticated
buildings: drastically increased utility

§ costs: and inflationary effects on

malntenance costs for personnel, mate-
rials, and services exceeding rises in
the Consumer Price [ndex. The ac
cumulation of plant impeovement costs
for the older campus bulldings—as
wiell as the large amount of plant added
to meet increasing entollments mare
than fiveen years ago and now reaching
an age of increasing malntenandce
costs—coontributes o demands fioa
additional plant operations and malnte-
nanoe

Despite these demands. the portion
of operations and maintenance funding
has rematned almost near-level from
fiscal year 1975 to 1984 (see Table 1)
Fluctuations have been less than one
percent. ranging from ten to eleven
percent of total education and general
expenditures for operations and mainte-
nance. The tentative conclusion is that
unless additional funding is made
under categories of renewals and re
placement or plant additions. the
unfunded needs of deferrad mainte
nance will continue to grow,

By examining book value of plant
additions for buildings and equipment
we Can obtain an indication of levels of
plant fund expenditures tor renewals
and replacements and mew constmc-
tion. In the period from 1970 to 1983,
book value for buildings more than
doubled. Converting the annual addi
tions to 1983-84 constant dollars using
the Bosckh Construction [ndex presents
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Table 1
a more accurate picture of trends 1n
annual plant additions. From 57.8 Plant ﬂ#*“‘gﬂi and Halntenance
billicn in 1970-71. plant additions 1975-1904
declined to $3.7 billion in 198384, a
Total Flant
decrease of 57 percent (see Table 2! In Fiscal Educat'l & Gen Oper & Malnt
constant dollars per student, expendi- Tear Expenditures Expenditures
tures for new construction dropped (ooo s} 1000 e} L EiG
from a peak of 3577 in 1967 o $120
el s | DR DIEE GmE P
" [} ] P r - .-
i fﬁmumﬁrlghﬂ s “;3 1877 33,151,681 1,436,705 10.4%
e AP IR SRR TN ELL. 1578 36, 256,604 3,785,043 10,44
b‘}' 4 more EE.'I.FUEH.I.E-'FHJE[“GI'I I:t'l.ﬂ: to 19%7H 39,833,118 I,‘IT‘,!’-T] 10.5%8%
miammodenns | B8 gus  dmem am
ever, the drastic decline in plant addi- 453 !-I:Hl:'!!-i 3 818 281 10,94
tions for building, combined with near- 1983 60,785,087 5,391,556 10,5154
lewel operations and maintenance 1984 65,860,992 ;729,828 10.3%
expenditures, sugpgests an Increase in
izftrr::g ﬁlnuﬂc: and a pent-up Table 2
ma UpPEradings. renovatkons. frends in Additions to Plant Valus-Buildings
and new construction. Demands for Fiscal Years 1870-198% [000"s)
adding Bacilities for specific needs. such
Boeckh Annual Constant
as in research or improving outdated Acwdemic Building Constr, Index  Incresse Dellar
housing built in the 19505 and 1960s, YEEE Valus 1983-84 = 100 Bldg, Value Increass
will place heavy resource burdens on
SIHTIE CAMpIses
1965-70  $31,865,178
Book value increases from 1970 to 1970-71 35,043,580 36,58 §3,177.411 58,686,187
1983 also show a steady increase for 1571-72 i, m.:u :::: ;.:::.::; 7,803,836
replace 1972=73 40, il ¥ 6711, 6,363,107
ﬁ?"'?m’m;:ﬂ";)“ﬂm 4 gﬁﬁum 1673-74 43,701,481 44,93 2,983.010 6,418,178
ng from — “- 1974=75 46,453,642 80.15% 2,752,151 5,488,259
In constant dollars. additions for equip- 1975-76 49,048,234 54.01 7,895,582 5,361,453
pewscleiiwois | SRR REE 0 Ek Edg b
As & result of foc federal aid for 1978-7%  57,%63,00% £7.1% 2,374,402 3,535,890
higher education equipment purchases. 1975-80 60,847,087 72,73 3,284,002 4,515, 76%
it oomenobel, | LMD Ghm R nan thees
"“"d:”'“ﬁt“ﬂ“m:’b""jiuw“h 1962-83 71,518,718 5443 1,724,841 3,944,607
trends in all prices up sharply. future 19B3-84 75,220,765 100.00 3,701,047 3,701,047
equipment purchases will buy kess than A
- I‘J:I'l.‘paEt. And the continued P Eource: Ratiomal Center for Education Statistics
of more costly equipment compounds
the probl
i Trends in Rdditi n“h: wal i
Tk Fi =
Determining Capital Heeds ri.:.?“-:.::. 1:?;.;;;:- el amices
Mow o the heart of the issue how
much is needed to meet the capital R B "fq‘_: 1m:: I::::::- tﬁ;:::t
;q;lm;ﬂmtgur hgjl:ﬁi:]-‘qdlltiﬂﬂn'ﬁw Year Value 1983-84 = 100 Bldg. Valus Incresse
I’ SIH‘": B answer
an elusive quest. The frustrating re-
1969=-70  §7,151,648
sponse 5 that in the national aggregate 1970-71 7,893,100 73.27 § 731,451  §1,690,434
there is no reliable measure. By asses- 1971-12 B, 734, B6E 44,10 B4l 4BE 1,908, 30%
sing historic data and anecdotal infor- ::;:':: 1:-::;-:?: ::-ﬁ :;:-:H ; .:;:?:g
mation. some general estimates of the 1874-75 11,518,536 58 53 1'“5:“? !:.“:m!
funding required 1o correct existing 1975-78 12,653,847 £1.18 1,035,500 1,849,518
campus conditions can be prepared. i:;;-:: H;:H-::: :::: ::;?::E : L950,95%7
- . 961, 3 051, +526, 074
Hmm'thtam"mni‘:‘fwm 1978-78 16,250,737 74,41 1,209,606 1,731,083
matic rE‘qUt!tEm'E‘ﬂ noements to the 19TH=-00 17, 04%. 118 B0, 51 1,596,383 1,585 264
quality of campus life nationally remain 1980-81 19,390,057 B7.60 1,540,578 1,758, 158
s pece mowar  wm Lenm nenal
, - S 5B, 04 97,75 7,764, T4% 2,316,824
Ideally. the summary of individual 1963-84 76,308,607 100,00 2,735,560 2,725 560
campus resource necds for buildings, o L
grounds. utilites. and squipment would
Bourcies Katl 1 Center f Ed ti Et i a
provide aggregates for system, state, or Tatlatien Missscas Tok Schooks wnd Colletss, B Faue
national comparisons. Assembled Halstead, U,5, Departnent ﬁ_ﬁﬁﬁ'ﬁ?ﬁj.
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through uniformly administered instru-
ments for data collection. campus-based
surveys of needs would provide clear
conclusions for policy gusdance. Unfor-
tunately, the lack of universally pre-
parad and collected surveys of needs
prevents the compilations necessary

for presenting a convincing public

policy picture

The information gap existing at the
campus kevel also prevents reliable
inter-campus comparisons of need
Many campuses continue to make
capital budget decistons in the tradi:
tional manner: high priority program-
matic requirements struggle o the
surface along with the most pressing
renewal or deferred maintenance
priorities. Missing is any systematic
auckin of Bacility conditions ar evaluation
process for determining long range
priorities for functional replacements
o future program needs.

A promising source of capital needs
inforrmation results from demands af
governing boards and state legislators.
Unlike a traditional compilation of line
item requests for renovations or plant

additions presented in annual or bien-
nial budgets. campuses are now engag-
ing In detailed surveys of plant condi-
tions and justifications of Facilives
before Introductng lundraising cam-
palgns or presentations of requests to
governing boands or legislarors. The
results of these mandates have proved

gratifying with thoroughness of prepa-

ration producing new streams of fund-
ing for deferred maintenance and new
facilities. Sometimes only funding
needs on a partial basis, the initial
responses have proven encouraging

A coherent picture of campus capital
needs (5 aided by defining main
categories of need. Major repairs are
costs associated with deteriorated
conditions due to deferred mainte.
nance. such as roof replacements,
imterior building finishes, or mechanical,
plumbing. or electrical system replace-
ments. Upgrading and renovations are
costs associated with modification for
functional madequackes ar obsolence
due 1o changing space needs for pro-
gram u=e of a facility. New construction
includes plant additions for expansion,

new programmatic requirements, o
enhancement of quality of campus life,

The category of plant additions has
the tendency 1o become a “wizh list.”
Such requests are the hardest to sort
out as abgolutely necessary capital
needs. Unless strong personal presenta:
tions are made 1o move them from the
suspect category of frills and amenities
into essential requirements, plant
addition requests remain suspect. The
handicap of guiding national policy on
higher sducation capital needs through
the lack of comprehensive data in
existing conditions and anticipated
nteds prevents a chear set of conclusions
of resource requirements, This frustra-
ticws can be overcome partially by
reviewing available data and anecdotal
information on existing conditions.
Relationships between plant replace
ment values and estimated costs for
correcting existing conditions provide
ranges of need for overall capital re-
quirements.

The last natiognal survey of the con-
dition of all higher education facilities
was prepared by the National Center
for Education Statistics (now namied
the Center for Education Statistics) in
fall 1974, It was then reported that
approximately 20 percent of campus
Facilities was in an unsatisfactory
condition. Recent statewide and campus
surveys of facility conditions show that
ratio to be consistent. The following
examples support that conclusion: a
selection of available information and
the projected renewal and replacement
estimates are enlightening

North Caroling. A 1982 facilities
and inventory study of public and
private institutions with 72 million
gross square feet reported 17,4 percent
of space in an unsatisfactory condition.
The estimated cost of restoring space
to a satisfactory condition was $301.6
million

University of Califormia System. A
detailed survey in 1983 of &0 million
gross square feet had a capital mainte-
nance backlog of approximately §2
billion at $33.60 per square fool.

Texas A 1082 gurvey of twenty-
e insdtutions of the College and
University System Coordinating Board,
excluding the University of Texas and
Texas A&M, evaluated conditions of
educational and general facilities ten
years and older. Total costs of renewals
and replacements for 21.3 million gross




I SINACER [OS7

square teet of space was estimated at
£301 million

Indiana. A 1983 survey of the
Indiana Commission for Higher Eduwca-
thomi's seventy-eight campuses totaling
33,6 million gross square feet reported
24 percent of the space in unsatisfactory
condition. Total replacement value was
£3.34 billion

University of Marpland.  1n 1985 a
report was presented to the Maryland
Board of Regents for the eight campuses
of the University of Maryland. Critical
capital needs were defined for a five
vear period totaling $555.5 million:
£224.1 million to correct deteriorated
facility conditions and $331.4 million
| fior mew Eacilities. The 1986 allocation
for deferved maintenance was $2.5
million with an estimated annual
renewal need of $22.5 million per year

Mew Yok, A 1982 survey of 106
million gross square teet of space re
ported 20 peroent of the space inun
sarisfactory condition

Similar surveys in Kansas, lowa, and
Arkansas reported approximately 10 to
L5 percent of replacement valwes re
quired renewal or replacment. Two
| private institutions provide supportive

—

data on the magnimude of costs for
renewal and replacement. Columbda
University prepared a detailed survey
al conditions in 1984 for 7.11 million
gross squane feet of space. The esti
mated capltal maintenande backlog was
5247 million at $34 per gross square
foot. Syracuse University conducted an
intensive campaign to ellminate defer

red maintenance beginning i 1972 for
7.1 million gross square feet that eve
|1'.|:|..1!|1_,I cast over 5170 million, Escalat
mg those costs 1o 1 S84 wroadlid pl-:'-c!ul. e
a total similar to Columbia Unlversity’s
projections

There are two approaches to deter
mining the majos repairs and upgrading
and renovation components of capital

needs. The most thorough approach is
the campus-based audit of existing
conditions of bulldings. grounds
utilities, and aguiprmieTil. An alternate
methad is to use life-opcle analyses in
lieu of actual amounts comprising the
backlog of deferred malntenance. By
factoring the age and replacement cost
of building components. a renewal and
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replacement allowance can be budgeted
to offset facility aging each year. Empir-
ical studies have produced ranges of 1.5
to 3 percent of plant replacement value

as appropriate levels of annual funding

for renewal and replacement.

Added to anmual funding are costs 1o
correct existing deferred maintenance,
The 20 percent level of "unsatistactory
conditions” is 4 reasonable assumption
hased on the historical data and selected
examples. Dsing this assumption. the
1983-34 total building replacement
value of 5181 billion {see Table 4!

¥
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would require $36.3 billion to cormect
deferred maintenance, Adding equip-
ment replacement value brings the
total over $200 billion and a deferred
240 billion to $50 billion.

At a modest inflation rate of 3 pes-
cent, an annual commitment of between
$4 billion and $5 billion 15 required
nationally to eliminare deferred mainte-
mance, In addition, a minimuam of 1.5
percent of total replacement value of
buildings and equipment requires
almmast $3 billion a year for Bacility re
newal

hoale

For a campus with 3300 million in
replacement value for buildings and
equipment. this translates into $60
million for deferred maintenance and
$4.5 million a year for facility renewal
Again, omitted are the projections of
capital additions stll fermenting in the
campus community, New academic
programs or cutstanding space needs
innovative research activities, and
faculty and student support facilities
will wend their way into the capital
budget process by the subtleties of
campus politics and other pressures.

How much of the $3.7 billion spent
on campas plant addidons in 1983-84

repales, upgrading, renovations, of new
| construction s unclear. However, the

reports of deterioration, aging facilities,
[ and obsolete equipment suggest tha
unmet capital needs are masch higher
than the amount spent that year

An important principle for campus
decision makers and higher education
]'.lu'|:||: l|.'|.'|'|.:|.'|-u:'r:-: to remember i that a
one-time elimination of current renewal
and replacement priorities does not
solve the problem. As campus facilities
comtinee to deteriorate and become
obsalete, an annual allocation for re-
newal and replacement is necessary to
prevent further accumulation of defer-
red maintenance, Establishing an
appropriate level of annsal funding in
the beginning of a facility program may
have to include “catch-up” costs. As
needs are reduced to manageable pro-
portions. the operating budget can
accommodate pricrities as they are
identified. The end result is a program
that maintains campus facilities in
good repair so they are functionally
adequate for instruction. research
campus life, and commumnity service. ™

( reported by the NCES was for major
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A FOUR-PART SERIES
ON ELECTRICAL ISSUES

PART 3

The Cogeneration Alternative:

coording to the Public Delity
Regulatory Policies Act (PURPAJ
qualifying cogeneration facility

is one which produsces less than 30
megawatts of power where no more
than 50 percent of the investment is
made by the public utility, If the fcility
is using wind, solar, water, lomass,
WRARle, OfF ather renewable i."'l:l.l!‘l:E'-:'!.'
wrirrce®, no other criterion hag 1o ba
met. One of the following criteria must
also be met if the facility is using coal
gas, or oil:

# The thermal useful enegy of 2
topping cycle must be 5 percent or
greater of the total energy output

# The total system efficiency mast
b at least 45 percent; however. if the
useful thermal Energy output is greater
than 15 percent, then the total :ﬂ"in:'il_-nr_}'
must be at least 4225 percent

[t is impartant to keep in mind that
PURPA defines efficiency as

power outpur + (useful hear2)
fuel input (lower heating value)

which has no scientific significance,
For a bottoming cycle the efficiency of
thee i |||.'|:lu[ 1y vigehual [T -:1|.:|rp-l||1
must be 45 pescent,

The finalized Federal Energy Regula:
tory Commission (FERC) regulation
resulted In a sharp increase in the
nurnbes of qualifying Bacilities. Fos

Bahammad Javouns) & assisrand crecaibne o
jpresident ar San fose Stave Doy, Sam Jose
Cafifowria. Fite articks on high voltage cables
appeared (n the Spring 1987 issue. The author
wisires fo acknowlsdge tihe assintance of Aksen
felerguardt for typing cthis anticke

Feasibility and Factors

instance, in the first three years the
1|u..|]if=_|.'|nf. sLatus |I.I!I|i:\‘.“d annLLlﬂ}' from
450 MW to 3800 MW, and by 1085 it
was more than ten times the 1980
total. By conservative estimate, the
anticipated market size will be 25.000
MW by 1995

Basic Design Schemes and
Technologies

Idcally, the thermal and electrical
needs of a cogeneration system should
always match, but in reality they do
nok often fallow the same demand
patterns. [f this were the case, there
would not be any need to buy or sell
power ta the utility. Therefore, it be-
comes important o design the system
to match one of the two

In the case of thermal match, steam
is generated at substantially higher
pressure and temperatune than required.
by the process. The steam may pass
through a combination of a back pres-
sure turbine and extraction turbise
The electricity generated could be
higher or lower than the facility needs,
and occastonally it might be the same.
This requires a simultaneous buy/sell
agreement with the utility

Om the other hand, f the electrical
needs are to be matched, it might be

economical to maximize generation at

by Mohammad H. Qayoumi. Fh.D.

ont lewel. Here the necessary agresment
with the utility might be for purchase,
sale. or a buy'sell agreement depending
on the size of the copeneration unit and
the electric demand varation of the fa
cility.

There are basically three different
technologles used to power the cogen-
eration prime mover: steam turbine,
fas furbine, and reciprocating engines.
Steamn turbines have high overall effi-
clency and rellability and can utilize a
wide range of fuel One of the best uses
bor the steam merbine 18 to burm solid
fuel such ag solid waste, coal, tree hark,
and wood chips. Fluidized bed bodlers
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olfer greater fuel Aexibility especially in
burning high sulphur ¢oals and other
solid fuels and waste with sufficient
sulphur dioxide (80,) and nitrogen
oxides (N0, } control without any addi-
tional flee gas cleanup system. Bubbling
bed technology is a relatively older
technology that can achieve efficiencies
between 70 and 90 percent. Circulating
fluidized bed (CFB) boilers have only
been commercially available since 1985
and can achieve efficiencies of 87 per-
cent with fly ash reinjection. There are
about half a dozen CFB boilers operating
in the United States and more than a
dozen in construction, including proj-
ects at the University of MissouriCol
umbia. the University of lowa. and
lowa State University. The appropriate
range of the steam turbine is between a
fewr 100 EW and more tham 100 MW
somee of the steam turbine dizadvan-
tages are lower electricity to steam
ratio. higher unit cost.
long installation

time, longer startup time. and larger
space requirement
Gas turbine cogeneration systems

have a number of attractive advantages,
namely high power-to-heat ratho, low

| capital operating and maintenance

| costs, shorter construction tme, lower
required square footage. and high over-
all thermal efficiency. The main dizad-
vantage is the limited fuel range and
relatively shorter service life. That s why

| Large gas turbine cogeneratbon systems

s e e I A, SR IS T

are nat economically attractive in areas
where the electrical urilicy generation is
coal based. Gas ks more expensive than
solid fuels for the same quantity of
thermal energy.

The reciprocating cogeneration
system has the highest electricity-to-
steam ratlo. This is due to the ther-
modynamic difference between recip-
rocating cycle, where almost two-thirds
of the waste heat is rejected in the
form of low temperature energy. and
gas turbine, where waste heat s in the
form of high temperature exhaust gas
The other advantages over the gas
turbine are higher part load efficiency
and lower sensitivity to ambient air
temperature. The disadvantages of
reciprocating cycle, however. are higher
capital and maintenance costs and
possible environmental problems
Reciprocating systems are most suitable
for small commercial applications up to
a few hundred kilowatts

Based on the order of generating
clectricity and thermal energy, cogener
ation is divided into topping and bat-
toming cycles. With a topping cycle
electric power is generated first at
higher temperatures. and the rejected
heat is used to produce thermal energy
In a bottoming cycle process heat is
produced first, and the rejected heat is
used to generate electricity, Bottoming
cyches have low efficiency and fewner
applications than topping cycles. They
are usually used in cases where waste
har is free, but even in those cases
they might be competing with waste
hear recowery systems such as feed
water heaters or process heat exchan-
gers. In some Instances a cogencration
system can have both a topping and a
bottoming cycle.

Cheng Cycle

The economic factors for running a
copeneTation system vary drastically
when a more complicated electric rate
structure with demand charges, standby
charges, energy changes. and time of




day electric load is optimized with
thermal koad. One way of overcoming
this drawhack of the traditbonal cogen-
eration system is to use the Cheng
Cycle, which has the ability 1o produce
virtually infinite comblnatons of elec-
tricity and steam output. A Cheng
Cycle consists of a gas turbine with a
muatched waste heat recovery steam
generator |HRSG) Steam s generated
at any temperature and various pres-
sirres. When the steam required by the
process exceeds the amount produced
by recovering gas turbine exhaust gas
energy, more fuel can be burned in the
duct work between the gas turbine and
HESG. Such a process has a high thermal
efficiency for converting supplementary
hsel Eired for thermal energy.

The operating regime of the Cheng
Cycle is shown in Figure 1. Hormally
the system will operate along Line 1, 2
or 3 or within RBeglon A. Line 1-2 desig:
nates electric and thermal owtput for
rated turbines inket temperature and
varying level of steam injection. At
Point 2, no steam is injected so the
electric and thermal cutput is equal to
the gas turbine. At Foint 1, all thermal
energy produced from waste heat is
injected back to the turbine and a
generating efficiency of 30 percent ks
achieved: while at Point 2. the generat
ing efficiency is 27 percent with a
cogeneration efficiency of B percent
In Reglon A the addition of supplemen-
tal heat in HRSG allows any combina-
tion of thermal and electrical owtput
Region B represents lower turbdne
firing temperatures; while in Region C,
the electrical outpur is reduced by
turbine derating and no steam injec
Hon

There are three hasic modes of
operation for a Cheng Cycle, Under
marmal mode the system works along
Line 1-2-3 where thermal demand is
met and the electric cutput floars
During time intervals where the eleciric
rate is highest, the system operates
along Line 1-4 to maximize electrical
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output. The steam load might or might
not be met. On the other hand. when
the utility buy back rate is low or the
utility interconnection is down. the
system will match the thermal and
electric need of the facility. The operat-
ing point in this case can be anywhere
in Begions A, B, or C

Another advantage of a Cheng Cycle
is the low level of MO, emission, Con-
ventional gas turbines have B0, emis-
sion rates of thirty to forty parts per
million (PPM} while Cheng Cycle can
achieve an average emission rate of
below 25 PPM. Cheng Cycle has been
developed by Dr. Dah Yu Cheng of
International Power Technology (IPT).
There have been a number of Cheng
Cycle systems installed in the past
three years, including San Jose State
Dniversity and Sunkist Growers,

Electrical Considerations

Prior to PURPA. electric utilities
controfled the electric power distribu
tion grid entirely, and under normal
circumstances would not allow any
Ccustomer i e ina disirt-rx-t-d Srm.-r.ﬂln:m
site to the power grid, This had resulted
in a safe and reliable operation of the

ebectric power systems and provided a
high quality of service. Therefore,
PURPA started a new chapter in the
way the utilites have 1o deal with
ﬂlmmlgﬂ:mrﬁtlﬁn sires that not nn!}'
produce small quantities of power
relative to what utilities generate, but
also are operated by organizations that
are not in the business of producing
electricity

The concern of utilities in allowing
intercomnections of the cogeneration is
to make certain that these systems will
not jeopardize the safety of utility
persannel and the quality of service
During normal conditions the utilicy
wants to know if the power produced
by the cogeneration site will be entirely
used by the customer or how much of
the power will be sold 1o the atllity
Moweover, it wants to make sure that
the harmonic voltage and frequency
tolerances of the dispersed generation
site meet the grid tolerances. During
emergency conditions, the utlity wants
to make sure that network faults are
detected by the cogeneration device
and are isolated from the grid, and
then how service will be restored.
MMoreover. it wants to know that safety

W e .
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Figure 27 Schematic of Cheng Cycle
chronized 60 Hz before it is connected
to the network. Induction generators

are used for small units of up to a few

Inpction
megawatts. Larger units are invariably
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of utility personnel is not put in
jeopardy by these units

The utility electric distribution
netwaork i radial which means that to
isolate an area requires opening and
lacking a main cirowit breaker. With
cogeneration, the power network |5 no
longer radial but a loop distribution
Therefore, it ig cructal for the wtility 1o
record the location of all ¢ I:Jﬂl:'l'll.'rd.l 1T
undes and have access to a3 manual kead
break disconnect at all imes. The

Interconnaclion requirements of a

e

Schematic of @ Clrclating Flitdized Bed Boiler

cogeneration system depend on imter
connection voltage, transformer config
uration, protection scheme, and on-site
baad and Benerytbon Capacily.

There are two types of electric gener-
ators, synchronous and tnduction. A
synchronous generator 1S one type
commonly known for AC systerns. 1t
produces electricity at 60 Hz and can be
connected to the grid by a synchronizing
gear. The induction generator produces
power at variable frequencies. and an

imverter conwerts the POWET 0D 5V

=i

— Hept Recovery Stesm Generator _—

synchronous generators. Each of the
two requires a different protection
scheme

Electrical Protection for
Cogeneration

In a wtlity distribution network the
OVErOUITent equipment is .tr:l'..lnﬂlﬂ:! ina
series of overlapping sones to clear a
fault on a prearranged sequence of
primary devices and backups. This is
achieved with coordination of time-cur
rent characteristics of fuses, clrculi
breaker reclosers. sectionalizers. and
relays from a substation. In a faulted
condition the available current drops as
ome moves from the substation to the
customer site because of Increase in
systems impedance. Therefore, coordi-
nation is relatively simple. With cogen-
eration interconnection, 3 b-directional
power flow on the distribution system
can continue to energlae a part of the
network separated from the ity
system reference source. Moreover, a
cogenoration site can contribute adds-
tiomal overcurrent during faults that
may cause the protection services o
operate prematurely

This high current level from the
cogeneration site s over and above the
available fault current from the wrility
This will shorten the average melting
timee of the line fuses. On a 15 kv system
a small synchromous cogeneration unit
of a few megawatts can reduce the fuse
melting time by better than 30 percent
For an induction generator the reduc
tion in melting time is about one-third
of the synchromous generator,

Another problem is with utilities'
auto-rechosures, The faults that occur
with an overhead transmizsion svstem
are amuihf momentary f.ll.l!t.l: .mn:[ are
sell-clearing. The aute-reclosure closes
the circuit a few oycles after the croult
was interrupted. [n this way the cus




| somer downtime for such momentary and is no [:1r|E'.':| in synchironism with monics that cause problems with
faults will be minimal With cogenera it. Utility personnel might assume that compuitérs and other sensitive elec-
| tion In the system, although the utility | by opening the Hnebreaker the circuir tromic equipment
breaker has interrupted the crcuit, the i5 de-energized. The generator voltage
faule is fed by this unit and does mot | and frequency varations might cause Minimum Protection Requirements
get a chance to clear, Therefare, when -:i.l'.rl.l,:.:t-' to the load, which can be Il there is an Internal electrical faudt
P]w it 15 -:_|||.=:H! h1.,' Ihr: auto r|_~|:'||1 :c1.=:|'u.-' 1F the |:I|]|.I1.' breaker is closed itk the ¢ Offeneration unit the avallable
| sure, the faalt has not cleared and this | without synchronizing the copeneration fault from the utility grid will cause
means longer downtime for customers. | unit. serfous damage can also be incur major damage. Therefore, the electrical
| The presence of cogeneration changes | redd to the generatar and breaker. protection needs of a cogeneration
the available fault and the system The harmonics generation from system should not be taken lightly
coordination for in-house systems as cogeneration sources must also be The required protection depends on
well as the utility grid studied. Since for econemic reasons the unit size. generator type. in-house load
Utilities are also concerned with the magnetic core of in-house generators is and interconnection voltage. For small
problem of islanding. Islanding means not made of the high quality materials units where power Is totally used in
that the cogeneration site is operating from which the utility grade units are house, overcurrent, over'under voltage
independently of the reference voltage made, the core non-linearities of co and current directional relays are re
arsd fTE'|||||.-11|.',' of the utilisy poaer i-_:_rl-:! generation units will p|._1.r||,||:_q' har q|_|'_||:u;_'| ”_-:_'\l:'\-'l.I..'I:I will also g0 to the
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utilicy grid. then over‘under frequency
amd negative sequence relays will be
needed In addition 1o the Hrst two
relays. For larger units the follow-
img additional protection relays

are recommended:

Differential protection

Loss and excitation

Owerspesd

Motaring protection

Sratog and rotor El:-::llt'-:ﬂl.:-:r.u
Cwerheating

L B O BN A ]

F‘:"f ||:|.':!L'I|.!Ii'||'| unats HIJrE:E" I.'I'-'\!"EL'I.'H:'L"G’
and internal shorts protection are
recommended. Keep in mind that the
protection levels suggested in the
eartier paragraphs are a mere guideline
Local utility requirements and the site
conditions must be taken into account
To restate, pre-cogencration facilities
were only receivers of power: now they
are a partner in the power grid with
the utility. It is the responsibility of
both sides to ensure that the reliabdliny
and safety standards of the network
are not compromdsed by the presence
of cogeneration systems.

PURPA Impacts

Darring the past seven years cogener
ation has jurmped from 4 percent fo 7
percent of the nation's electric supply
the Department of Energy predicis it
will approach 15 percent by the year
2000. Cogeneration has been an outlet
tor dodging electric rate Increases; bt
in the meantime. electric utilithes in
many parts of the country have suc-
cessfully formulated barriers for cogen
eration by adopting tariffs that penalize
cogeneration sysiems.

For instance, special deals are offered
tor keep from dropping off the system,
ot a dental of standby power is
threatensed if the project 1s owned and
operated by third parties. The standby
power became an especially important
issue after the nuling that denied Alcon
Inc. (Puerto Ricol standby power be-
cause FERC found Alcon to be neither
the owner nor the operator. In some

| instances, [or long term contract re-

guiremments utilites have established
requiremnents they themselves do not
have to meet.

.I’I.:l'::l" I'lf"r rll:n:ﬂ:l||.'l'l1 :I'lull .Ilﬂ.'| Eul': l."l.l
cogeneration sites is the lack of deardy
clefined rtft}u].ﬁlum: n-g..1r|.||n|:': \I'I'H'I:']I.rll.':
of power, Wheeling is the selling of
*.'Iﬂ.'l'.: TICITY EOra o J'.I'l-ﬂl:.ﬂ.'n". CAEStomiEr
using the utility’s power grid or power
nebwork

Although Florida, Indiana. and
Texas have required utilities to provide
w'l'ufl'iu-g service o cogenerators, it is
gtill am area of concern. PURPA alss has
not specifically addressed sale of power
by cogenerates o nonuatility entities
Public Utility Commissions (PUCH has
encouraged the development of stan
dard contracts that leave litthe or no

room to negotiate for avoided cost
methodologies and rates. Konetheless
California. Connecticut. Florida. and
Virginia have done so. and a few other
states are in the process. In California
cogeneration projects have faced bwo
other hurdles—one is a milestone
procedure where certain goals must be
met within spedfic time frames to
preserve the right t3 sell the power
contracted to the utility, California has
also p..m:peﬂ standards to limit MO, 1o
42 PPM. which might cause problems
for some gas turbines.

During the past five years two other
external factors helped the cogeneration
marketplace. These were the potential
tax benefits offered by investment tax
credit {ITC! and depreciation deductions
under the accelerated cost recovery
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system (ACRS): this encouraged many
third party financing of projects, But
the tax changes of 1986 eliminated ITC
and reduced ACES benefits by im
mediate tax write-offs. This will sharply
reduce cogeneration ventures which
had been justified by large tax benefits.
Does this mean that cogeneration
projects will nn]nngrr [ r-:n:.!nnrr'lk..:lhl,r
feagiblet The answer is no. [T means
that projects that were originally jus-
tifisd with lange tax benefits and/or
large quantities of power sodd to the
utilities will cease to be attractive. bost
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cogeneration projects will now be built
sobely to meet in-house power require
menls Thera will therafors b a s]'l..:rp
decline in the number of cogeneration
projects with 30 MW or more: in con
trast there will be a sharp increase in
the small package cogeneration market
According to a study by Frost and
Sullivan, thers is a five to seven billion
dollar market for small et Ehﬂ_:\d
cogeneration units under 5 BW be-
tween now and the year 2000. Interna
thonal business information companies
predict that the cogeneration capacity
in the United States will increase from
17,750 MW to 40,000 bW, and about
7000 MW will be from Gcilities below
5 kW

The potential market for small pack-
aged systems will be shopping centers.
apantment complexes, hotels/matels,
supermarkets, laundries, and so forth.
The comt range of these systems ks
between $1300 to $2000 per kilowatt
Thermex, Corporation. one manufac-
turer of small package cogeneration,
has marketed a system rated at 5-8 EW
electrical with 55,000 BETU hr of usable
heat, ThiEunit E25x25x5 in
glze. wetghs about 680 pounds. mng oa
nateral gas and costs $10.000 to
$12000 The company hopes that this
scaled-down maodel becomes as populas
in new homes as alr conditioning.

Conclusion

The cogeneration market has moved
beyond the original intentions of
PURPA. The Industrial Fuel Dse Act of
1878 barred utilities from building mvew
gas- and oil-fired generating plants

ity and a reduction in cost of natural
gas. which encouraged more cogenera-
tion and small production systems. As
the cast of coal- and nuclear- based
electricity grew, larger industrial cus-
torners keft the system. which further
added to the utilities’ reliance to in-
crease rather than decrease their de-

This resulted in an ncrease of availabil-

pendence on natural gas. This problem
will be more obvious when gas supplies
drop and prices dse. which does not
appear to have been the original intent
of PURPA and FUA

Cogeneration has also been responsi-
Ble for the structural changes that
electrical utilities are golng through
Uiilities have had to examine the
deregulation of electric utility transmis-
slon systems, diversity into nonregu-
lated subsidizries, and becoms a mose
campetitive player in the energy mar-
ket

There has also been some new legis-
lation passed at the state level. For
instance, copenerators n Califormia can
sell power to adjacent sites. In Conmect:
jicut utilities ane required to offer
thirty-year contracts and provide wheel-
ing to other in-state or out-of-state
wtiliches.

Therefore, It can be concluded that
cogeneration hag comme 2 [-:'Elr!i,E'- way from
where it began. It i3 here to stay and =
poing w be a viable option for many
institutions.
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by A.5. "Migs” Damiani, CPE |

Design Considerations
for Computer Rooms

he facilities manager is often

delegated responsibility for fa

cilities planning. design, con
struction. and maintenance, Whenever
these responsibilities are split and the
facility manager is not directly tovolved
with planning. design. and constrsction
“designing for maintainability” is sel
dom a major design criteria. No ITI|1II1|I.'

A5 Damiard is presidens of Com-Siie [ndema

i o, Befraville, Mavylane & version of nds
articke peeviously appeared in AIPE Facilities
Management. Openiions & Englnermng

nance program devised could overcome
thi “built-in" costs that are normally
associated with deficient design,

Few facilities are designed with
u;ue-r.lrlng and mualnlenance codls st
ourt &% a major deslgn criterian, Doing
g0, however, will pay for itsell many
times during the useful e of a building
and usually the initial capital invest
el % midnimal ﬂru‘rqllng and mainte
OANCE CORS Can e-.]:'hl.!,-' add up o more
than 700 percent of the building's origi
nal cost

= o
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Armed weith these facts. one would
think that companies and institutions
would insist that emphasis be placed
on D&M costs. but !hm_,- aften are not
As Facility managers we should con-
|I.|'II.IJ|!:|.' stress o our top manigemeant
and administration the imporance of
designing for maintainability

Cne of the most expensive pieces of
real estate in ATy |!H|i|.-:!|n]5_ and ane that
Ay :-:Fh:-;l.ﬂ attenton. iz the data
center, [t is possible to invest as much
a5 $3.000 per square foot in hardware
and softerare in a data center, and the
M costs are staggering, In relation
ship to that investment, the cost of 2
well-designed data center that supports
the hardware/'software only represents
three to five percent of the investment
Deciding mot to cut cormers on data
center design is the secret of a successful
data center—aone that will be running
at all times and would be designed 1o
maximize elfickency, productivity, and
expandabilicy with mintmal Ok
Costs

Few architectural’'engineering firms
are capable of destgning data centers
propetly. The design of a data center is
sophisticated and requires a high degree
of specialization. It is imperative that
designers of data centers know
hardware and be familiar with software
applications {after all, that is the critical
asset being protected). understand local
area networking and telecommunica-
tions, and be especially strong in
mechanical’electrical engineering de
sign, In e |ag ting an AE firm. it s rec
ommended that past experience be
listed at the top of your selection
criteria. Visting AE offices and jobs
'.|!||.*g,l hawe dome shioaild be 2 nale r.1l;|'||_'r
than a guideline

Blost A'E Firms require considerable
information from their clients regarding
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their data center requirements. Nat
unlike a computer. the AE's output
(construction documents) is only as
good a8 the input they receive from the
client. At the mintmum, the dlient ts
responsible for furnishing information
regarding space programming,
hardware and hardware characteristics
(BTU, EWsl, operational needs. and
cabling configurations

[t has been my experience that most
chients are unable to identify fully their
seope of services. It is also not uncom-
mon for clients to experience change
orders amounting to 25 percent of the
tnitial construction cost due 1o design
deficiencies: much of this could be
avoided with proper design.

Pre-planning

Prios to selecting an AVE firm. the
institution should plan its needs and
formulate, i writing. a detailed
program of réquirements (scope of
gervices) for the consultant’s reference.
Performance by the AE is directly
dependent on the owner's understand-
ing of the propect requirements. At this

stage:

® Be as detailed as possible when
writing the program requirements. The
construction cost estimate and the tme
allowed fior design are based on this pro-
gram,

® Allow suffictent time for design.
The facility, when built, will Last longer
than anyone on the design team.

& Be prepared to pay reasonable fees
that allow the perdformance of a top-
quakity job, incleding the construction
SUPPOIT Component

® Determine construction oosts with
the consultant’s help. Generally that
estimate becomes part of the contract
as a budget abjective.

® Try to reduce the program in size
and not in quality, if the estimate is
higher than the budget. Function and
life-cycle considerations such as energy
conservation and maintainability
should have top priority, Aesthetics
should be 3 secondary issue, subject o
economics. Communicate this principle
to the consultant at the outset.

#® Prepare single-line drawings
indicating the desived hardware
configuration and those areas that
must be physically separated. such as
control rooms, print rooms, vaules for
tape storage. halon closers, relecom-
miufications areas, and offices.

# Indicate areas (o be used for
support equipment. offices. conferenoe

|

Control consele @ compuier room.

rooms, storage, employes lounges, and
reception areas

® Prepare an “adjacencies matrix”
chart indicating priorities as to what
interrelationships exist among various
departments and other areas of the
building. such as the mail room and
loading docks.

Other information you should obtain
that could as=ist you and the consultant
during pre-planning includes the fol-
ll:l'ﬂdﬂﬂ:

® Find out how power is being fed
into the site and building and how
much capacity exists 15 redundant
power available? What has been the
powner fadlure history? How clean is the
power coming into the bullding?

#® Floor and roof loading,

® Zoning regulations.

® Building plans indicating ceiling
heights. corridor widths and heights,
elevators inumber, size, type. capacity
location), mechanical/electrical. door
openings. security. and fire alarm sys-
bems

A properly designed data center
should include office areas since
programmers and svatems analysts are
electronically connected to hardware
via CRTs and local area networks,
which are or should be tied into an
uninterruptible power supply (UPS]
and diesel generators. In addition, the
written scope of services should
trchide the design objectives of
providing masimum uptime of
equipment, minimizing operation and
maintenance costs, value enginesring
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studies of systems and equipment,
maximiring flexibility and expandabil-
ity. and maximizing space utilization

Design

The design process is an area that
deserves special emphasis because it is
at this stage that most problems can be
galved, Sufficient time should be al
lowed to create and review plans
adequately, to rework design, to
minimize change orders associated
with errors and omissions, and to
research design concepts 1o ensure that
they will work in the field. For the best
results in design:

® Work cosely with the A/E during
the design process. Do “on-board”
reviews as much as possible 1o save
time normally lost in design review. A
review by maintenance personnel can
be useful in assuring proper access to
equipment as well as providing ade-
quate storage. maintenance, and custo-
dial space

# On large projects. do a value
engineering review in the preliminary
5t

® Utilize the services of an outside
estimator. Accurate informarion at

various design stages helps keep pro-
jects within budget.

Duata Center Location

Location of the data center signifi-
cantly affects initial and OEM costs. To
minimize costs and to provide the best
woik flow possible. data centers should
be located on the ground or basement

Sl I AL A LT
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floor of 2 bullding. close to mail rooms
elevators. and loading docks

Generally, these areas have better
ceiling heights, more above-ceiling
plenum space, wider corridors. and
minimal Hoor loading problems. It is
important that data centers be closer to
tncoming power switchgear and adja
cent to the outside. This is desirable o
UPS rooms, diesel generators, and
placement of condenser. chilklers, and/os
cooling towers. If zoning regulations o
layout will mot permit use of the outside
ground areas for placement of cocling

| towers, it is still possible to pun piping

through vertical chases up to the rood

[ o penthouse

The perimeter of data centers abong

| outside walls should be windowless. If

security is a problem, expanded metal

can be utilized within drywall systems

Some disadvantages of ground flooi

kncations are water modsiure problems

and lengths of local area networking
(LANz) particulagly if many people
scattered throughout a high-rise facility
o ACTOs% 4 campais have to be connected
ey hardware within the data center
Moisture'water problems can be solved
by loping the concrete floor to drain
and |.||:-\.'I_'||.||:r||:'_ modgture detection de
vices ag an early warning system. This
assumes that you or the consultant
wold have tested the soll characteris
tics, taken borings, and studied warer
tables on the site

Hardware Configurathon

Prior to any good design of a data
center, computer hardwane and
peripheral equipment should be lald
out for its oprimum configuration and
'-'-'i[E'. I.'I.|||I.Ilh:':|l'l 18] rr|'.r|-.|. H.l"l'l'l'l::;l.:
ATy il EfUpEnEnL amd its enwinon
miental needs (such as B, BTUs, and
air circulation) ane critical o pood layour

THE SINGLE SOURCE SOLUTION

TO ALL YOUR FACILITIES PLANMING & COMNSTRUCTION MEEDS

-l GG SLESE B0

fon or

Cligril-ditven with compraharsive inhouse axpadise
OH-TIME, PVERYTIME!

In L-'ﬁ_.'l_nE (nl ik |'|.1:r||l.=.'.|||= I_'II'I.'II H."I'lh!‘i!
eration to best space utilization. opera
tiemal requidrements, work How, per
sonnel movement, length and acoess to
power cables and wiring, and tele
communications interface. You must
alzo decide how tapes will be stored—
wanlt. slab-to-slab room, O S[orage
Consider mipration |l|.1|||':|!'.,-: wire'cable
management, and disaster recovery in
the process

All of these considerations affect the
design of the data center support equip
ment. raised Hl\."|"| EVOLUR iTD ensung
accessflexibility of underfloor access)
air distribution. and construction
sequencing. Detailed coordination is a
must for all systems utilized in a data
center. And do not forget wo satisty
vour need for storage within the opera
tiong area—Ffor statiomiry hll:':'!::'.‘\.
forms, paper, custodial supplies. et

Corridors

Corridess and doorways should be
wide enough and high enough to permit
exsy handling of equipment and
supplies. Flooring in corridors should
I“' .'I 'I.'III'I.'I |||r|1|l|l':'.ll-‘-l'| ||.." (=} I':I'|I'|
hard, durable, maintenance free mate
rial. Partitions along cornidors should
incorporate bumperswall protection
and be covered writh durable matesials
since materials handiing equipment
casily damages walls. Recess water
fountains and fire extinguishers and be
sure to install sutficlent convenience
cutlets for cleaning services. Convenl
ence outlets within the data center
shioukd ke run back o the building
system's electrical panels

Partitioning/Ceilings/Lighting

To maintain re :_|-|r:_'-_I ervironmental
L I'-:l'-||||'\-"'|'l‘= for emperane ]:llll'll-jl'.ﬂ
and fire suppression. a one-hour slab-1e
slab perimeter drywall system is gener
ally designed for perimeter walls, In
most cases, the dopwall i insulated for
degired acoustics and sealed with
caulking on top and bottom to provide
a vapior barrier

Slab-to-slab partitions are recom
mended for print rooms to contatn
equipment emissions with spedal

filtration mounted to the ceil ng directly
above the squipment. Operational

tate that glass be Inoor
porated with drywall for office ancas
and all-glags systems be used for

te that many

needs often d

separating other areas. N
architects use |ll.|'.|-||l|.||' i

LACE, '-'a':'l IL :’I

FALILITIES MANAGEN
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is expensive oo install and replace if
you decide on this system, be sure to
use 15" or %" thick glass. Value en
gineering and experience has indicared
that glass and mullion systems are
nearly equal in appesrance. are much
bess expensive, easier to maintain
more readily available, and easier

to replace.

Dropped cellings within the data
center shiould be backed with foil 1o
create a wvapor barrier and incorporate
hc:l-:l-d.} il {|:||l.~i in Lhes el n:-:f |'|.:||r_:-1'|
discharpe. Lighting fixtures should not
hawe troughs.

Other uses lor deywall are for chases,

_JI'I--ll.j !-.Il.l [ i

Lighting under compirter

furring out columns and walls. and Eor
bailt-out columns, which surfaces can
b tiseead 1o pecess annunclator panels
and ballehorms, Fire protection, site
monitoring, and UPS monitaring

Doors

[how3q% are -\ubpul. ted 1o mose abuse i
data centers tham in most other weeg
They must be made weather-tight to
Malntakn I:'I"I\'Irllnl'l'.t'tllﬂz fLn |I.I'|rl."l1'll'1!|!'i
and sealed to minimize halon leakage
iy the event of discharge

Designing for aase of Operation and
maintenance should be the mile rather
than the guldeline. Consider installing
dioors with awtomatic openers. Solld
single or double doors should be fire-
rated and have appropriate kickplates
and other heavy-duty hardware to
prevent marring and damage. Door
widths and/or heights should be able
o handle access and egress of equip
mient without having to remove doors
and door frames

ar for safety and mainfenance

FACILITIES MANAGER

Acoustics

The hard surfaces of walls and floos
ing required for maintaimabilicy often
reflect and accentuate the noise gener-
ated by hardware and peripheral equigp-
ment. thus making the environment
non-conducive for productivity. Sound
soak wall panels/coverings are generally
used to provide quieter working envi
ronments. Carpet tiles are sometimes
used for raised flooring. but staric
electricity and other disadvantages are
associated with the use of floor carpet
ing in data centers.

When the budget permits. it is possi
ble to make data centers more sestheti

cally pleasant. Use of wall coverings
spectal cellings, spectal lighting, butt-
jolnt glass. and special paints such as
polymix can make space more pleasant

| Raised Flooring

There are many rypes of raised
flooring avatlable on the marker—
WL ':‘:!' Lo, & |‘."|.‘I L I.|r|'||.I a1 Tl |.|E
woodsteel, concrete filled—in a variety
of laminates and carpeted surfaces
Carpeted flooring. although it has good
acoustical/aessthetic advantages, should
nod be used for 3 working data center
Laminaties ape IJl.I rul:::lll.‘ J[I':! Tk [O FAaale-
Lk

Raised Hoosing considerations should
include a recommended hetght of 187
{depending on the type of mechanical
system utilized and the amount of
wiring/cabling required). Boor loading
for static and rolling koads, fire ratings
and accessibility requirements

Crther important tips on flooring in
chude

L M.Lk.l.' H'.Irl"‘ll'lul‘l sl I::'r“.l‘.ﬂll:l:‘t' |.r|h'...1|]|:r

S e

e

ts avallable—in all cases, proper instal-
lation is critical

& Require éxperienced mstallers o
use Lsers in leveling foors. All concrete
subflooes are not level and other means
of leveling raized foors are not suffi-
cienl

® Ensure that your specifications
contain a provision for spare tiles with
and withowt cutouts and spare perfo-
rated panels for fexibility and mainte-
ILITILE

& Subfloors should be sealed. then
cleaned thoroughly prior to operation.

® Provide lighting undemneath the
floor for safety. ease of maintenance.
and inspection

® Slope the concrete subfloor to
drain in order to minimize water'mois-
ture problems (if the data center is
located on the ground level)

Mechanical Systems

In the modern data center, supple
mental state-of-the-art air conditioning
units are used. These work (n conjunc-
tion with a variety of mechanical sys
tems that are air cooled. water cooled,
chilled water, glycol. or glycool

It is Important o understamd the
impact that varnous systems in data
centers have on other systems. For
example, water cooled and chilled
water systems require substantal
plping under the raised foor. which in
many cases dictates the minimom
height of raised floors and vertical
chases for piping to the roof or outside
the bullding.

If chilled water systems are utilized.
your life-cycle cost analysis should
inchude an investigation of waterside
economizers, which often ane cost
gitective considerations. The manner
and route under the ralsed floor should
be such that it does not interfere with
the hardware cabling, wiring, air distri
bution. and access.

Spare pumps and redundancy in
systems should be considered and,
whenever possible, heat rejected by the
data center should be re-used to heat
the building during winter months

BMechamical equipment should be
isolated from the raised Boor and
placed on Aoor stands, Be careful not o
ohstrct proper air diztribution undes
the laoe. [ cannot emphasize enough
the importance of knowing the com-
puter hardware to be installed

Most data centers are designed
around hardware, and they should be
However, attention should be paid to
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Covtipuster center disk drifve frm

the people who will work in the data
center; BOCA mechandcal codes require
minimal ventlation. It i insufficient to
introduce fresh air into a data center
directly from the outside—conditioned
air from the bulbding system should be
utibized. Ideally. fresh air should be
introduced directly into the environ
mental control units

Fire Suppression

Halon fire suppression systems are
usually required for data centers and
support areas. In some cases it is good
to back up the halon system with a
dry-type sprinkler system using local
annunciators and tied into the building
system, When halon is used, dropped
cedling systems should be dipped down
Halon is best provided with a central
system with storage tanks housed in a
halon closet,

Data centers are generally provided
with smoke detection systems in the
plenum above the cedling, in the room
itzelf, and below the raised Hoor for
early warning. The detectors are de-
signed In a cross zone pattern. Before
the halon can be discharged, two detec-
tofs must be activated. Hand-held fire
extinguishers should be located in the
room to extingulsh small fires

Another problem that requires early
waming is moisture detection. Detec-
tors located under the floor with central
monitors are available and should
bt watilimed

Electrical Systems

Most data centers include separate
support areas for switchgear, isolation
transiormers, ||:n:|n1t'!'rl|lﬂ|1ﬂl—" power
sources, and diesel penerators, Some
equipment=—such as power distribution
units. power conditioning systems.
EPD buttons, site monitoring and an
nunciation panels, lighting. wiring. and
cables—are located within the room it
self

Switchgear [t is sometimes possi-
ble to use high voltage switchgear that
will conserve energy and reduce costs.
Switchgear with automaric transfer
switches is often custom-designed for
data centers. Whenever “off-the -shelf’
equipment is recommended, take care
that construction documents are specif-
ic and submittals by the contractor ane
limited omly to the manufacturers
model numbers called for in the specifi
cations. Electrical switchgear should
always be mounted on 46" house
keeping pads for safety and destgned
far anticipated expandability

Power Distribution Units.  Power
distribution modules allow maore fexi-
ble and better distribution of power
cabling within the dara cenrer and
alloaws certain monitoring to the user
Cabling should be ordered separately
50 &8 oot to affect equipment delivery.
In addition. ceder only when you can
tdentify exact power cabling needs,
such as cable length. type. and re-
ceptacle requirements

Bower amd .S]gn..:]' I:__rrl.lllrhj]!H Power |
grounding is done for electrical safety
anly and ts not used for enhancing the
operation of equipment in a data center
5._3_;1_15 grounding, on the ather hand. is
primarily concerned with noise-free
operation of electronic system and
reliability considerations, Signal
grounding must be done in a compatible
way that does not undo the safety
aspects of the installation

.[n'nfnr'cmq#n'h'.'.' Poridiess ErJijDh' (LIPS
Diesel Generators.  Both UPFS for ten
to twenty minute protection and diesel
generators, which can provide days of
protection, increase the reliability of
the data center. When any amount of
downtime is unacceptable, both sys-
tems are recommended

Ome important conssderation relative
to UPS & that the battery room 15
ventilated directly to the outside be
cause of possibility of hydrogen gas
ermitted from batteries. The room
redqisires emdronmental controls. gener
ally necessitating a supplemental ads
n'\,ﬂl'll_'lll;'ll_'lﬂﬂ_'r FI.[I_' !I_Iﬁ?ﬁ'hﬁ]l'll'l 1% dl‘."hilﬂ'
ble and an eye wash/'shower station
Lawray from the batteries) s requined

Midse iz alen a EI!'\-.‘.-]:I|I:'I'I'.|. 1IPS areas
should be separate but near the data
center. Partitioning should be designed
to minimize noise transmission to the
surrounding environment. Battery
rooms should contain a drain and
neutralization tank on a waterproof
acid-resistant floor in the event of add
spillage. You may choose to include a
locker with appropriate safety equip
ment—gogeles. rubber gloves,
aprons—avatlable for maintenance
personnel. Floor loading for batteries
should be approximately 300 pounds
per square foot.

Desel generators are generally lo-
cared near an outside wall or in separate
bulldings between 100 and 300 feet of
the data center. Sufficient space should

| be set aside for expansion. Because

diesel generators are costly, notsy, and
emit pollutants. your design should
ensure that these are addressed and
that sufficient fuel oil storage is bocated
nearby underground. with access for
truck delivery, You should require the
contractor to top off the fuel oil reserve
prios to turning over the project
WinngCabling During design and
construction it is impertant to develop
a wiring/cabling management plan
!.'il!rr.t":,' miles of wires are used in a
dlara conter amd berween the data
cepter and ]:u.'r'-:-::lnn-e'l. requiTing access
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to the hardware. Good records and
drawings indicating where wires are
placed initally or added later, and
sdenttfication of the wiring itsell (on
both ends!, 5 a muast in today's well
designed data center

Security

Security systems compatible with
butlding security should be investigated
and utilized to prevent access by unau
thorized individuals. Commonly used
are cardkey systems, electronically
operated cipher locks. and automaric
door openers. Expanded metal ks a
good way to protect perimeters of data
CETILers

Vaults are often used to protect vital
Lagees and ather sensitive material and
reguire spe ial comstruction. To
maximize storage capacity. "space
saver” type systems are used for storage
of tape both inside a vault or in an
open environment

Speclal Cleaning

Initlal cleaning of a data center s
extremely important. The same alr |s
betng used ower and over to maintaln
the proper environment Have the
{ ||~.:n1n|:j deme by an BEperien ed pro-
fessdanal in data center cleaning

Central Monitoring

Centralize all panels in an area that
will be supervised on a 24-hour basis
Bulli-out columms provide a good place
for centralizing inexpensively

Migration Planning

Plan your move while you are in the
design phase. It will assist in providing
certain constrection sequencing that
should be communicated to all bidders
and leave nothing to the imagination
Good migration planning will minimize
the amount of downtime normally
experienced during data center moves
ared prowide a smooth transition

Post-Construction

You will gain. in the long run. by
keepling track of the project after com
pletion. To follow up on the project

& Reqguest that the d-q_"\.':ln:u':ru i:h'r:1'.-'||.|q.'
& written report based on the frst
year's operation and use of the factlity
Use the feedback to make corrections
and as imput for future projects

# Encourage maintenance personnel
[(s] |:|r|:|'..'||:i.a_" TepoTts a5 10 b l.=".-L"l:‘:.1.|'ul1gI
ks working L]

Undergr
Pipelines

B OB .
""lb'l. .

Gilsulate 500

= Energy Savings
® Protects Against Corrosion

For heat frangler caiculahons, fechmcal delnts and desgn assetance confact

AMERICAN THERMAL PRODUCTS, INC.

455 EAST 4500 SOUTH, SALT LAKE CITY, UTAH B4 107 (8071} 265-0500




Summer 1987 Book and Videotape Sale

00 The Management Sampler
T ks warsh $211/AFPA members; $31 3 normembers. Inchrdes:
& Focilines Monggemenr A Sanum jor Mo
At reatin
& Chermival Mazoeds: COEHA 5 Hirzaed Commmenicaton Sandlard
® Focilies Ancll Workbook: A SeW Evalteson Prooess e Higher
Eclurmaos
® Covmpanative Do o Safag Mepon lor Codlege ond Unioer
=ity Faciites TRE-H5
& Proceediags of Me Tk Amaun' Meetmg: Paverns e Progress
® Energy Moncgemenr Flunmiag
& Faammciag Campers Eoergy Covseroadon Frogecs
Receive a 2% discount! Pay anly $168.80/AFFA
members; $250 40nonmembers. Add 512 shipping/
handling.

0 The Grounds Maintenance Combo

2 vidertapes and 3 books worth £31T/APPA members; $377 /non
members. Imchades

& Provang of Whoddy Plants, 2T mimutes

® Sevding and Sodobeg, L0 minses

® Louas Besic Focfoes, Consinaciion amd Mavuenomce of Fise
Tlin' Aravas

* Fundemerialy of Pesticides 4 Self Insimacnion Ginde

w Teewe, Tind aned Cmamenns! Pestioioke Guide
Receive a 15% discount! Pay only $269.45/AFPA
membsers, $32045monmembers. Add 520 shipping’
handling,

[0 The Housekeeping Collection
T videntapes and 3 books worth §1,235APPA members, $1.427)
nonmembees. Includes

& Creranog o st Cleomiag, 16:35 mines

o Doy Covpet Moinfenanoe, 14 minotes

& Periodfe Corpey Malarenoree, 1445 mimiies

& faesitient Floor Dodhy Cowe (Pae £L 10 minubes

& Rrsitieni Flooe Doily Coee (Pant fL 12 minctes

& Resitient Flooe: Perioobc Sesforiion (Simp and Refoish |
[4:14 murmses

& Restroorm Somdabon, B4 19 minuies

& Housebesping Hordbook kv siunioes, Business,
i frcfusdng

# Hoirsebeeping FProcedure Mol

® Janifonm Serices Speoificoliems

Receive a 15% discount! Pay only $1,040.75/APPA
members; $1,212.95/nonmembers. Add $50 shipping/
handling.

O The Accessibility Package
& Trosckes. wenrth $22 500AFPA memnDens 331 50monmembess. I
chahs

# Adaphing Histons Compus Sructores e Accesaltain

" Jmﬁuw#ar}_un'mg Carmpas Beskdimg o Accessitsiling
Canamacnion Gondelnes and Seevificabans

» Sieps Mg Campes Accessitaline

Receive a 20% discount! Pay only $18/APPA mem-
bers; §25.20/nonmembers. Add $3 shipping handling.

This special sale of APPA publications and videotapes will be in effect until September 1,
1987, Orders received after that date will not be honored.

Mark the quantity of each package desired in the Boxes above, Check below all that apply:

O | am a member of APPA

O 1 am not a member of APPA; phease send membership information

O Check is enclosed (U5, funds only) in the amount of; §

O Purchase order is enclosed (APPA members only), PO
Choose videotape format: ___ W'VHS % U-Matic

Revum My prbve brm with poor check or puechass order Nomesembers of AT muss prepay. Send) your oder so APPS, Pubibcapons. Depl. 3UM3_ [ 41488 Dioke Sirest,

Alexareing, W EXE-A
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Accessibility Maps

The University of WisconsinMadison
recetved some publicity recently for (s
eolor-coded accessibility maps for the cam
pus. OVR News a publication of the Division
of Vocational Rehabidlitagion of the Wiscon
sin Department of Health and Social Ser
vices, highlighted the system in its De
cember 1986 Bewe The schoal's maps
delineate the rise and fall of the Lmd through
the use of colors. Also induded are wymbal
guides to s stops, parking for people with
disabilities, telephones reachable from
wheelchaire. curb cots, and grade beve|
budlding entrances. Volome-controlled
telephones and telecommunication devices
for the deaf (TDDs) are abso poted. Visually
impaired persons may also be able to uss
the maps once they ane Inked 1o a carmpus
wide computer nerwork with waice synthe
siners. the next step of the process.
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Faculty Cooperation

The physical plant depariment at
Imdiana University/Blosmington |5 trying
b proemate the ldea of having each
academic department designate a person
to serve as a liadson berween the depan-
ment and the physical plant. Ox. In cases
where several departments ase housed in
o budlding. a bailding representarive Is
the goal. “We need to have a direct link
with all of the departments, and designat
ing one individual in the I;lul!l:llﬂg; can be
an effective way.” says Bruce Willkams,
physical plant operations manager. “By
using this individual. departments can
ghorten response fime and provide a more
effective means o solve p:nhl:‘ms as they
arise " Bullding representatives handle
anything having to do with maintenance
upgrades, and renovation. [t speeds things
ap. and keeps everyone happier

Retrofit and Save

Public schools in Columbus. Thio have
pokied l:l:ll!e'lhl'.‘r i 4 shared SAVIMQE SN TRY
efficiency program that has resalted in
significant savings—maore than $1.1
entillbas i Energy blls L= Ydr alone. The
ghared savings program was used in
reteofitting rwenty of Columbug schoal
buslbdings and is pare of a larger energy
management program that has been in
effcct for three years

Body Language
Ben and women in this culbare 5|'u:-\.1k
different body languages. something
managers should be aware of in the mixed
sex warkplace. So claims Janet Mills a
professionall development specialist. Mills
classifies nonverbal behavior into submis
sive, or typically beminine, actions and
dominant. or typically mazculine, actions

bden use lasger. more forceful gestares
than women, smile less frequenthy than
women. and sguare their shoulders more
When a woman bends to pick up an
object from the foor ghe keeps her kneey
together, her back straight. her arms dose
to her body, and approaches the object
from the skde: 2 man would squar. bending
his knees, keeping his back fexible. his
arms extending from his bady. approach.
ing the object from the frone. Women
cloge thelr eyelids when shifting their
vision to another direction: men keep
thedr eyes open. Professionals need to be
aware of these and other differences,
claima Mills. in ovder to be able to trans
cemd sex roles

Emplayee Fitness

Wesl Vinginia University's physacal plant
is shaping up—with a special emphasis in
1957 on employes health. “Just for the
Health of It* is an optional four-part health
program developed by the physical plant
for 5 employees. High priority on an
imfary-free workplace s one aspect of the
program, with & ]:Lll.[ue rolating to the
department that has gone the longest
without infuries. A program to help indi
widuals reach their ideal wesght features
an mitial weigh-in and a monthly prize for
the most weight lost or gained towards a
person’s goal Stress control seminars ube
Bilms, discussions. snd demonstrations in
small groups. And everyone who gets a
Flh]-'!:ILdl exam recetves a certificate and
recognition in the department newsietter

Sawving Some Cool[ing| Cash
Prowkding encugh air condistoning for a
undwersity tn South Texas i mo casy fask
beat thhe conling plant an Pan Amesican
Dnlversity in Edinburg. Texas is doing it
and sving money at the same time—a cool
§$200.000 Last year alone in gas and ¢lectnl-
cal kills. “Urilities—electricity. gas. and
waler—ang major expeenses,” =ays Flam
Engineer Hosmoe Jafarzadeh. “We've
implemented an energy constivation
plan 1o keep them as low as possible
Last year, we had tnereased demand and
still managed 1o save,” Two central com-
puter systems are estential to the plant,
effic |r:|1'.|:|.' rl:gu]al!mg the Activilly at what
Jafarzadeh calls the largest cooling plam
in South Texas. Abr conditioning the
school ke 2 big job: Pan American spends
$90.000 a year fust for the water it ases
and about 66,000 gallons of chilled water
are ciroulated throught the budldings on
Cafmpis eVery heosar. The recent addition of
new {.:lnll.n.g towers and water chillers
glves the phnr the capacity fo produce 72
millicn BTUs of cooling power per hour
With its computerized system the schoal
anticipates contineed savings: And they
certainly have incentive—that 200,000
from last year contributed to stafl and
faculty salary increases this year! [
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The Changing Face of

Crrganized Labor

Dmlons in Transition: Entering the Second
Ceatury. od by Seymous Mastin Ligser. San
Framciscor [C5 Press. 1986 0 pp. 52995
Bardcrees, §12 05 saftooves

Unipas fo Transition i a collection of
new articles written by econormic analysts
management executives, and labor leaders
The topks covered include a history of the
American abor movement. comparison
with other COUNETES’ EXpefiences. eronmi
mpact of undons. pablic sector undonism
public opindon of labor umions, and curment
labior relations as viewed by both manage:
ment and labor, The book handles this
broad subject well for two reasons: the
unparalleled expertise of the authors. and
the presentation of both sides of each
issues. nions in Transition is provocative
and forres the eeader to pethink cusrent
opinions. The book is a timely review of the
American abor movement at a Heme when
its power is seen by most to be waning
Every managet will find nseful observations
and information regarding organized Labo,
regardless if hiz ar her rm]'llnlrm"-.: are
cummently organdzed

T}FIL:".‘!" the authors discuss pst amd
current condittons and thedr significance in
anticipation of the futune nole of ﬁg;u.n-td
labor in the United States. The historical
data presented is sufficient that the reader
mesd not be a stadent of labor ldestory to
prafit from the book. While the mapority of
the contributing authors are scholars noted
for their research of labor issoes. this iz not
a dry or ditficalr textbook. Of pan-_:{ul,aq
valiee is the section of authars” notes which
provides an excellent resource for fusther
reading on a given issge. The index is com
prehenstve

The following questions are nepresenis
tive of tsswes covered in the book

® [& the Arserican labar movement ina
permanent, irreversible tadspin? The AFL:
LI Committes on the Evolution of Work
i atisdiesd the current situation and issued
& series of corrective steps tor labor to
Improve its standing. The book offers a
look a1 soime of these recommendations

& Should organized labor be deregulated
simdlar to the process recently affecting
many industries iy e Undted Seates? Thes
would include the repeal of Liws and rulings
that give preferential rreatrnent 1o unions
Organizing drives. arrike activities. amd
pubdic acoouantability

® What impact do unkons have an the
ecomomy’ Does the loaver turmover rate of
an organdzred work force offsen the acoom
panying higher wages. expanded benefies
and restriciive work miles? The boak has &
tively debate on this isswe

L Trad:llm.:l.'l:,l the American |:r||h||:' has
rated confidence in unions very low and
cotfidence n union leaders even lower
Giwen this [act. why do the majority of

people still feel undons are a necessary and
pasitive force tn society? Ancther interesting
paint ks the view that anions have too
much influence and the worker has too
listhe. Lipset's articles are an excellent
review of public opinion Pd.'l-l[i.

i._

-‘-.

thw.

# How do the top people in management
and Labor see the current labos relations
chimate? Can we expect less confrontational
relations in the fwure! Even theugh the
mamagement of the AFL-CIO bas developed
a strategy for the 1990s. will the local
chaprers adhere to it?

® Has the United States entered a period
of labor surplus? In his chapter. Lane Eigk-
land cires high unemployment as the
primary probiem Eacing onganized labor

® Can the AFL-CIO recomcile the vamed
and often opposing agendas of its public
and private sector anions?

® Should we expect @ movement de
manding a more democratic framework
within unkang due 1o a more educated
membership that sees participation as
PETRUERINE 10 SUprpsdat ¥

The only section of the book that may
not be redevant is the comparison of the
United States with other countries. While
these articles are well written and offer a
good historical view. the topic is not very
instructive for a typical operations manager

Crverall Drions in Transitlon Entering
the Second Cemtury is an Informative
collection af articles that express the current
thirking of the premier analysts of arganized
Lahor in the United States

Urions i Transition is avallable from
ICE Press. [nstitute for Contemporary
Srhadies, 78S Market Sreet. Swite 750, San
Francisco, CA @103 4155436213

—Terry Conry

Darector of Building Matmenance
Ohie University

Athens, Ohia

Makirmg Recreation Accessible

The International Directory of Eecrestion-

Cirbented Assletive Devicn Roarces, ol by fohn
A Mesbnr. Marina del Bey. Californis Lifebsn

Press. 1586, 250 pp. $49 95, softcover

This publicavion describes many assistive
desices available vo the dizabled for thed
participation in & varety of spoms and
recreation activities. The fiest of s three
becipons urnpl:.r ligts the different devices
described in the publication. Each device is
listed by name. disability, and funceion. The
entries are cross referenced. enabling the
reader to fimd the device and its soume
quickly In the second section of the book
“Assistive Devices and Sources.”

In this second section the authors outline
under each recreational category the specific
problems that the disabled person encoun-
ters and the solutions offered by the varous
assistive devices as well as basef descriptions
of bow they work. The names and addresses
of the marmifactusers ane alsa provided.
Mast of the items have iBustrations accam
panying the wrilten description. The anly
area that this publication does not address
is the approximate cost of sach device

The third section of the book, "Facilities
Kodification.” owtlines renovations that can
be made to buildings and faclities so that
they will be accessible to the disabled
[Fsing the combination of the second and
third sections will allow the reader 1o boah
madify the physical environment as well as
provide asaistive devices for individuals o
that they may participste in the recreational
attivities that take place in that environ
menl. Although this section covers specific
areas of accessibdlity, the reader should be
caationed that many states and the federal
government now have specific requiremenss
thar are addressed in mone detail by such
srandarde a8 ARSI 117.1

This publication |2 good as a single source
for discovering many devices that can be
hiebpiul and lmportant in making your
recreation-orbented facilities and programs
accesaible to people with disabilitses ranging
from mobility to ssght or hearing impair
[ails L]

The lternantional Directory of Becreation
Crteited Assistive Device Sources is avadl
able from Lifebaat Press. PO Box 11782
Marina def Bey, CA 90259

—Gtephen . Coiler
Apchiteot
Latham Mew Yook
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Something New in Time
Management

Excellence Throsgh Time Management. by
Richasd I Winwood, with Hyrum W. Seith. Salx
Lake Ciry, Utah: The Franklin institute, |nc

1985, 135 pp §11.55, hardcoves

Whew. Thought I'd never find the time
to write this review| Friends that comment
i5 just a small attempt at humor, because
the: fact ks 1| hawe been a student and prac
titicner of time management for many
yeara, Sull 1 found the book Excellonce
Throigh Thme Management to contaln
valuabde mew ideas among many 1 had
heard ar read before

The Ayleal vouts the book as “fast-paced
and exsy to read” and that ir is. Covering
only 135 pages (Linge print. poa) the tex
moves swiftly through twelve chapters of
from seven to twenty pages each. The
I:.:rnk;rﬂd.-:hllrrg.rumhnned by 125 being
derived from semminar presentations made
by the author, It's a compilation of his best
admonitions and exampiss.

Ome is imipressed just by resding the
author's ::hmu'lﬂdgmu. a5 several
management heavyweights, among them
Peter Drucker and Alec MacKenze. are
mecognited, Later. some of their best
thoughts ane quoted.

To set the theme for the book. Winwood
tedls us that the som of tme mansgement
which besds ta more produciviey and greater
excellence (s roated in event contrel. He
introdhwces the idea of the “event control
contimuum.” which suggests that s our
degree al controd over events decreases. 50
mizst our acaptability to changing events
increase. As the reward for controdling
events. Winwood cites Increased self esteem,
He says. “Your personal seif esteem is en-
hanced when you are in control and it
suffers when you are out of control. People
who maintain a healthy, positive self-tmage
are more productive. more effective people—
they take control of events over which they
can effect control” Those of us in physical
plant mudnlensnde can cibe AUHEROUE Pei-
somifications of this notion in people with
whom we've worked

The author next decmises soch tie ook
bers as intermuptions. procrastination. snd
changing pricritées, then keads into an
argument that esponses planning as the key
to control. Several ohdie-but-goodie manage-
ment maxims, such as Joseph Juran's "vital
fewe and trivial many® concept of categonizing
oy tasks, ame mentiomsesd

To elaborate on the planning process, the
“productivity pyramid™ is introduced. Obwi-
ously a device used by Winwood in his
seminars, the pyramid has as its lowest
lewel something called “governing whloes”
His thesis is that all planning {our key 1o
event control) must be based on our st of
values. We must Hrst, before |_:|1:|:||:|I.|1.g,.
answer the question. “What values are 1o be

servisil by the goals our plan will take s
tol” ldentifying these values and ranking
them in oeder of importance (the author
suggests writing them downl estabdishes
the pyramid's foandation and leads ws to
the second bevel. which is long range goals.

Whide “long tange” i=n't defined. Win-
wiood suggests that in this caregory we
place those “Someday U'm going te. ..~
events. the things we want to do sometime
yet i our bife, and set deadlines for doing
each ome Having so. they become fxed in
Hme as goals and are subject to mansgement
through event control. Several categories of
goals and specific examples are offered to
stimuslate the reader's thought process for
setting goaks; eg. lose filteen pounds by
next August 0. read five books by
Nowember 10, etc

This section closes by observing that
long range goals must be broken down into
steps, each step becoming an intermediate
goal. Intermediate goals are the thied ter of
the productivity pyramid and bead us to the
peak level which 15 the daily task list

To develop the all important daily task
lest, Winwood sugpests a8 & milnirwm. an
appointment calendar. a dally “ro do” list, a
note pad. and a phone‘address book. Several
cxamples of each device are mentioned.
with illustrations and instructions for nse.

Tips lor maximizing the productivity oppor-

tunity of every minute are offered.

The text next discsses the use of 2 time
io o apcertain how our time is presently
being spent. Enowing this we can befter
determine what changes in behavior we
it effect before engaring bn event oon-
tral

Perhaps our time kog has highlighted
certain time wasters that heve crept ints
o behavior. Winwood tefls us how o
comtral procrastination. interraptions. paper
clutter. and u.upmdl.l:lh'c u'lr:ﬂ:np—l;uur al
the moest notorious Hme wasters. One
interesting nate 13 when Winwood poo-poas
the time-honored tenet of handling each
plece of paper anly once (which [ personally
have never been able to do, try as | might].
Wirnwood says “Like a perfectly diean desk
it i5 a nice kdea, bt also impractical and
unproductive.” Hear, hear! He then offers
the alternative adage. "When you handle a

plece of paper, do something productive
with it.” Like thoowing it away. Hear, hear

i

iﬂililu achange of pace. the author offers
ideas on motivating owrsshees and thoss
araund 5. Personally, I'd have liked mich
mare on this topic than the book contains
4 severad profound observations. te most
eeaingiul to me B when be siy. "Peophe
operating at the bowve level require very lictle

supervision. They will epecate indepen

R e
Hell on Wheels.

Harmsco's Portable
Betterfilters save waler
and clean-up tima.

Every pool builder and

service company should

have one for

+ Fool service calls

= Commercial pool
mainienance

« Cleaning spas and hot tubs

= Cleaning founalns and
walerfaks

= Tempssrary liltration whila
servicing oul-of-repair
equipmenl

Isn't it time

you moved up to Harmsco T

P Box 14060

Meorth Palm Baach, FL 33408
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Call Us Toll Fress

1-800-33 F-3248
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dently—because they love doing the job
well'—they care as much or more than their
supervisars about the job to be dome
Again, as physcal plant administrators we
covet this type of person and strive 1o
motivate all our associates to operate at the
lowe” bewel

The bock closes by urging the resder to
rid himeselt or hersell of any bad habigs the
reading has revezled. and extols the virtuze
of good time mansgement techniqoes
habitaally practiced. Winwood affers a
powertul poem regarding habits-—one
which could well find its way into a frame
om the obice wall of many a supervisor

Anmyone whiose prodessaon IS resource
management, and particularly thoss of us in
the plant maintenance business where 0
to 80 percent of our resources are human
eHort, will fird this book most worthy of
Inclusion in his or her professional libeary
For somenne just beginning to explore the
area of time management, it's an excellent
primer: for the long-time student. an exced
leng refresher and reinforcer

Exerilemoe Through Time Management
avaklable from The Franklin Emstitute, Inc..
PO Box J06& Salt Lake Ciny, U 84110

= Charles W. [enkins
Drrector of Physkcal Mlant
St. Mary's Universlry
San Antomdo, Texas

Chuick Management Help
Leadership amd the One Minote Manager. by
Eeneeth Blanchard. Patricia Zigarml & Drea
Tgarmi. Wew Tork: Willlam Mocrow and Com
pamy, 1985 106 pp. $15 hardoover

Leadership and the One Mimute Manager
ix the third boak in the One Minute Manager

| series. It continues the tradition of the frst

two books by being well written and
olfering concrete suggestions or ideas for
Improsving your managerial capabality. It
fully explains the concepes of situational
leadership, presents the four styles of
leadership nsed, and explains how the style
vou aee should te in with the development
ol your employess

Stmuational keaders utiliee four styles of
leadership in dealings wath their subardi
nates. They change thetr leadership style
d-u:rq-ﬂdlng on the siuation and the person
thery are warking with. This type ol leader
traly practices the saying. “Ditterent strokes
for difierens folks”™ and is not adverse to
using different leadership styles with the
same person. Nothing 15 so usetul as the
cqual treatment of unequals” ks the situa
ticmal leader's key phrase. These four
leadership styles ane defined as

Direcring. Provides specific instroctions
and closely supervises task accomgplish
el

Coaching. All of directing. plus explains

FACTLITIES MAMNAGER

decistons. wolicits suggestions. and supports |
PIOgress

Supporting, Facilitates and supports
subordinates’ effocts toward task accom
plishment and shares responsibility for
decision-making with them

Dielegating. Turns over responsibility for
decision-making and problem-salving to
subordinates.

To betome a situstional leader. you must
fearn three skills: Aexibility, diagnosss, and
contracting. Flexibility is being able to e
each of the four leadership styles with
confidence. Dlagnostic skill comes by being
able to recognize what developmenst level
the person you are working with is at
Contracting Is deciding with employes
what goals you both are aiming for, the
standards on which you are evalusting
pertormance, and what leadership style you
will be using om each of the goals

Froperly wtilizing the dugnostic skifls to
determine a worker's development leve]
pives you, the manager, a clear idea as o
which keadership style you will wse with
that worker. To further explain, the de
velopment level of a worker s determined
by his competence and commitment
Competence |5 defined a5 a function of
knowledge and skiils that can be gained
froem education. training. and‘or expericnce
Commitement i defined as 3 combination of
oonfideno: and motivation. The four de-

APPA'
Institute for
Facilities

For more information call APPA at 703/684-1446
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velopment levels based on combinations of
competence and commitment are shown
below, The appropriate leadership soyle for
each of the development levels is also
shvwn

DEVELOPMENT LEADERSHIP
LEVEL ESCRIFTION STYLE
il High iommitmerd Derecting
Low ampeience
i Low comnirmert Coaching
e e
il Vamublecommemest Suppormng
High wompeienoe
2] Hgaomnitmert'  Delegaong
Fgh rompei=noe

To train people to be good performers
o st
. Tell them what to da
Show them what o da.
. Let them try.
{H'.u'.-rnepﬂinmr:r
. Praise progress or backirack and

start again

The third skill ContTacting. Is very im:
portant to making the whole situational
|r.ld.-r.r.]1|.p system work. The contracting
procedure is described below

1, fet goals—the manager and suhordi-
nate agree on the goals and performance
standard/measures. Goals should be
SMART—Specific, Measumable, Attainable.
Belevant, Trackable Goals should also be
[rmited fo thaes to five.

2. Hagnose the development level—man-
ager and subordinate agree

3, Match deselopment level with appro-
priate leadership style—manager and sub-
ordinate agree.

4. Dediver the kesdership style—pgood

performance. keep moving to next higher
leadership style Poor performance, keep
moving to next lower keadership style. and
if pecessary refarn to start

The authors met their intention with me
for now that | have been introduced to the
idea and techniques of sstuational beader
ship, 1 plan to try it. The book 15 extremely
readable and is only 106 pages Inng | belipwe
that any manager would enjoy reading this
book because it will canse him or ber o
think about the lesdership style be or she is
currently using The phrases alone woald
make this book worth resding. bug the logic
used tn the development of the sitastional
leadership game plan adds to the valie
This book should be added 1o each man-
ager's library.

Leadership and the One Minpte Manger
is availabde from Willlam dMorrow and
Company. Inc., 105 Madisen Avenue Hew
York NY 10020 2127889 3050,

WA B W kg

—Willard [ Jones
Diirector of Factlity Management

Applied Mansgement Enginesring, PC
Virginia Beach. Vicginda

Fairmont Press is a regular publisher of
technical books related to facilities manage-
ment issues. Recent sitles inclode

Compressed Afr Systems, by E M. Talboer,
184 pp

Fundarnentals of Notse Control Engtoeer-
tng. by A, Thurmann & B. Miller. 287 Pp

Industrial Cogeneration Applications by
Oilip B Limaye, 2049 PP

Introduction o Efficient Electrical Sys-
terms Design, by 5 Ayraud & A, Thurmann,
240 pp

Principles of Waste Heat Recovery, by B
Gaoldstick & &, Thurmann, 266 pp

Solutions o Rsder rmd Coolfog Water
Problems. by C 0. Schioeder. 275 pp.

All the bocks are hasdeever with illusera-
tiemns and are available for $43 each from
Fairmont Preag. Dept. 1113, 700 lndian
Tradl. Lilbumn. GA 30247 404025-0388

. 8 W

The Mational Fnstitute for Work and
Lesrning has releas=] two new booklets:
Higher Education and the State—New
Linkages for Economic Development (1685,
35 pp.L and A Better Fit Between Do
EH'IFJEJ-WHI' Insarance and Fm;ﬂr;lm;
L1085, 40 pp.). NIWL 52 private, nnnpm:lhl:
|:|:||l:1' and research organization established
in 1971 that seeks b improwve the relaticn:
ship between work and leaming :hmlgh
ressarch, pHlot projects, case stsdses. techns
ral assistance, and other programa

For copies of the booklets and a complete
publication bst. contact Cynthda Chick,
Publications Administrator, NIWL, 1200
18th Street, B.W., Suite 316, Washington
OC 200%, A2ERT-HAO0,

" 8 @

{Iniversity Libraries in Transition: fe
sponding fo Technolagicel Change details a
case study by the National Assocision of
College and University Business Officers
[(HACUBO. The study looked at the use of
atomanion at four mapor reseanch univer-
slties: the Universicy of Georgla. Princeton
Unlversity, the University af IlinoisTdbana-

Champaign. and Mew York Unlversity. The
schioots have all incorporated a variety of
advanced rechnologies in their libraries
The stdy was condwoted under a grant
feoim thie Councl on Libeary Research

University Libvaries [0 Transition &
available for $15HACUBD members. §22
ponfembers from NACTBO. One Dispond
Ciicle. Suite 510, Washington, DC 200538
B6HT-Z500,

- = @

Energy Techoology XIV: Changing Times
for Energy Industries is the newly released
procecdings from the 1987 Energy Technol-
ogy Conference and Exhibition keld April
14- 16 in Washington, D.C. The proceedings
look at state-of -the-art 1n:|.'||:|.|:|bu;|.-s and
maney-Eving enetgy strategies submitted
by conference pasticipants. Topics covered
inclade cogeneration, ratemaking, demand-
slde mamagement probems. how the Tax
Reform Act of 1086 affects energy equip-
et and systems. photovoltase system
technclogy, energy effichent lighting. natural
gas utilization. energy efficiency in buildings.
hiar pump technology. and future trends in
eneTgy management systems. [lhustrations
and charis are mcloded

The 1.3M0-page Energy Technology XIV
is available for $78 from Government [nsti-
mutes, [nc. 960 Hungerford Duive, #.24,
Hockville, MD 20850 30172519250 L]

N-E-W

PATENTED DESIGN

INTERION STORM WINOOWS
LABORATORY TESTED &

TVA APPROVED

Avnllabis in: Double Hung, Compeession
Fii and Sikding Moosts [
inside Mownlng in Fesidential
or Commancial Baildings

“Alternative

1584 ‘Wadina Hoad, Medina, Ono 44258

[216) 238-1519

1R




i SUAMMER 1087

FACTLITTES MANAGER

' Classifieds

Available Listings
Job Openings. Positions Wanted, Infor-
mation Exchange, Equipment for Sale,

Seminars and Workshops, Publications,

Software, ProductsServices. and Mis-
cellaneous. Other listings available

UPONn FeqUest

Rates

Classified line advertisements: Line ads
are sct in 7-point type at the rate of 5
per line or fraction thereof (5-line
minimum charge) includes heading.
address, and telephone number.

Classified boxed or display advertise
ments: Boxed ads are set in 8-point
type with 10-paint heads. Classified
display ads must be camera-ready,
black-and-white, and not longer than 3
inches, The column wAdth is 2-1/4
inches. The rate for boxed or display
ads i= 540 per column inch. messured
to the nearest quarter-inch (2-inch
minimum chargel

DMscounts: Discounts and agency com-
missions are not allowed for any dlassi-
fied advertising,

Closing dates: August 28 for the Fall
iszue: Hovember 25 for the Winter
Lss1e,

AFPA-FM3930. classifieds

Closing dates: August 28 for the Fall
izsue; November 25 for the Winter
IG5,

Address: Send all classified adwertise-
ments or requests for further informa-
tion to— Classifieds
FACILITIES MANAGER
1446 Duke Strest
Alexandria, Virginia
22314-34092

S T

right axts on {p.z;ﬁwu
not labeled. It have been
mrhd'ﬂlﬂ'l‘mhbnhm
left off Figure 5 (p. 24]. The bottom:
line should hawe marked
“Capital Cost [M$)"; the left vertical
axis should have been marked
"N.EV. (M§T.

Publications

Videotapes

Hew EhippingHandiing Policy for APPA Publicsiions.
e by revemt macreases  inveniory andd shipping oomes,
AFPA hay chomged ite shipping toralling rates 3z of Jene
L. IS8T

FFiow ey fodaiing shippng fundlng

51000 52000 § 200

3000545 9 § ao0

500057550 §loon

FLETEIR Ut S1L0D

F1000 o ssavie F12oa
mmm;ﬁnmﬂkmﬂu Al irvema
Naviua] erdeih prepatd and nrest add 3 0% war
churge om 1otal book oeder, wth a §15 minimum ship

i bl cHarge I Eock onders

MO AVAILABLEY Frocesdings of ihe Tarth Annaal
rwiing Patiwrns for Progress. (= sde 35 papeen oo
PR and commuenications, skile snd peahusiily. oprrs
tions and mainienanoe. planming and comtruction, work

more $1%APPA member song, £ I
= 58 shipping handieg. Order from AFFA Poblicamons.
Ny Duke Streer. Alexandna, VA 27004463

Facilities Audit Woskbook. by Harsey . Laise Hewly
reprinted with spdated reference seotion. Soeprbey-shep
appecach helps you assess the gquality ol pour physical
planr amd esablish moinisece prionnes: e sam
ple maning foems thar can be modified oo any faaliny. 535
A2 APFA membery] Ovles from Poblcations. AFFA
|t Disloe Soveer. Alewasdiig VA, 22314 392

Chembal Hasapds: OSHA'S Hassrd Communication
M.IEM-MWW|
gaitle b cverytling you need b develop your

Bught oo Egure u.:.uqﬁm I:-:Iulﬂ.aumrrl:i

the OSHA land

dhemiialy vniomien md-ﬂhufﬁ:
Maberial Sabriy Cuia Shevs brwsrn, rvechead ramspanen
cion, s powiers For ghe workplace 380 (SAVAMPA mem-
harrn!. Choder from Publications, AP 1448 Daler Stroet
Alrnanedria VA F2014- 5050

Erseet Abswandria, VA 12314 340

Manasl of Rool Mabsenande and Roof Bepaie. Con
tains in-depth indormarion tiy pied InEpe TN,
MaENaTE gl and the caiiees of pioh
lerms m baadvup uuﬁnildﬂ.uh-:mrauk Sl
hPl'ﬂ.m-u:ﬂ:u'll Dder from Publications. AFPA. 1440
Dizler Styeet. Alrnandria VA J7HI4- 360

18T Remousces In I"l:ﬂﬂl-l w B
catadog of publicatiors sed wideotapes. s avaalable 2t no
charge. Write to AFPA Pubications. [888 Dule Strest
Alrnsrulna VA JIV4-193 o by calling POVES- | 448,

Seminars and Workshops

Iewinite doi Feoilise . Mughet 1821
Milwaubker Mamsn Bsohleld W omen $BHHE UL
members. PPV nenmemienn. To nogister, contac T
'rru:;umn.'.luiu-l Lt Tncludes sperial prosirarm
o

Execurive Development Inanisate lod Fauilithes M-
gere. Augusi 1621 Deivesity of Botee Dame. South
fered, Indiana Contect Wayne Lepoy ar TOVOE 1446 for
e inlemarioa

Kaw Shippieg Handling Falicy fes AFPA Wideotapes.
e o ol e L vemoey and ssipping coans
AP has charged 115 deppiag hundbng aees a of june
1L 1987, Fou videotape parchases, ddd $8 Thandl
irg charge for each tape in the onder, of the
1oeal by ordesed. Tapes are shipged via UFS. Interna
ticad sembers should contact the AFPA office o 3 oo

plere price siraciure far videctapr purchases.

I=piiroitons| Clraning Beried. Owles 4l
wrvrn Lapes curserily avaslalile in the senies and recerve s

# Kemdient Floor: Dlaihy Cioe (Past 1}

# Kesilieni Floor Daily Coee (Pam 11)

& Kesdlient Floon Periodic Revimation Strg & Kehsish]

& e room Sanitation
Bepalarly priced av $195 pe tape LFI 700 AFRA memhen:,
wour price. when pou buy the sscee senes. 15 only
51720 50 (YL OTVAPPA membess] Specify etther 1T
VHE i 34 1F mauc forman. Add 55 shepping-handling.
nosmenibeis must pregay. Ovder from AFPA. 14488 Muke
Hireet. Alesandnia WA J33LE

G rousdds blalnienance Berles, Ovden bavih sapes in shs
weries— Prusing of Woody Flant and Seeding and Sod
ifiegg—arad seceive & 10 discomnt I purchased sepa
mabely, e cot would be $330 (FIRSAFPA memterl
Wah the distoum yoo oy only 5397 (57% SAFRA
wremshwral. Specily ether L7 WHES o 347 1) -mratic formsar:
Add ¥ 1 duppinghanding: nosmembers mest prepuy
Ohrder from AMPA. 1488 Dube Seser. Alenmdna, WA
R PERE

ManagrmentSupscvinion Serles. Ouder all loer Gpes
in the series— femdumevstal Sl of Masigey Pagple,
Fundemental Skille of Communicating With Frogple,
Taing Prssrive Disniplioe, and Gévdeygy Ordiers and fratrnc
tiovg-—-and receive 1% discount Regelardy $1.050 cach
BSOS APPA member], the smline series sy be pos
chased for $3.780 ATIIAFFA membor| 34" [1mati
format only. Add 3% shippioghinding sofmembesi
vl peepay. Oeder from Peblications. ATPA. 1445 Dake
Srest, Alexandein VA TTE14-307
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gow bfékll]ﬁll anr?toraﬁon
preserved the beauty and structural integri
of this 94-year-old masonry I:vruillzlinteggrllY

real e Family Law Center,
berber knewen in Dl las as 08
Rced,” the effects of age and cxpas
une 1 s ned ssnadstone, brick and granice
exierior had led o deterkmmatin that was
basih unsightly and haeardous
Skilled crafismen were necded 1o e
serve hoil the beawty and the stnscmaral
serengih mtended by the landnuaris bailders
Imi 1HEEE
1ty handle this massive progect, the owrn:
ers coreracey] The Western Ginonp®, a
coimpany thar hos cmensod as the paions
sirggle st peliahile somirce For Paailding
PESBOFALen arl pRcscT valhomn

Reversing the effects of
age and exposure

Restoratin and preservation hegan wich
e remwal of Bose sailsiciee SoaTe iR
off stone had detenoraied so badly thar
replacement was required. Deteriorated
stones in the babustrade aop che iwwer
were abso removed. tagped and numbered
Then pents were cut out and repoioted o
match the original 1392 beaded points.

The sanddseone crdumns at the window
mullions were pressure growted o prevent
massine penciration. Finally, keaking cast
s Caps of existing hartizars were
replaced with weatherprond caps.

T passs the sernaniny of the Texas Historic
Register. twn WHFpound werm ootta griffins,

missing since
NI4T, were
replaced am dd
Bl raalioge
W WIE repaire
and gheet oy
TR N EREACT
repilica fabsri
cated wy The
Wesrern Caroaip
o s b e
ivaEsirn e oo il

CEnoe apmin, the Cliecns of Dialles cin
prrcaslly prasan o dhis architecturl masier-
ey —spiely ofe of the fmost Bancksonse
sl EEe s i e Ciey's Fistoric
Eugildings

Contact The Western Group lor a
free, no obligation appraisal.

Whether yours is an odder buailding that
redpaires restorative work, or @ newdy oon-
structcd bailding in need of preventive
waterproafing. call The Western Group, eodl-
free, for the office necanest yow. There ane 37
whwhy-oamed banch offices naticrmide

Yiomr call could mean the difference
between restoring visar building's original
oty and strectaral imegricy for years
16y oo ar just a termporary Boe Bt In
the long mun, The Waestern Group will help
wvira protect and improve your buailding
imneCstmenl

e i feym s Erswyy = Grafivme

odems rwlr rma gl

To receive a FREE Gact-filled kit on

masonry resioration, mail this coupon
or call 1-B00-325- 2801 todsy,

tiona' 1 bearn the canses of deseriracion
and the proper restoration methods em
phwed by The Western
Caroup in prskng:
ing thie lefe of
yoaur building,
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Cut out this ad and you can begin
cutting steam losses in your plant.

In steam syslems, conventional valves that leak or freeze in
position can cost you planty — in lost steam and high main-
lenance costs. In most cases, the monay heaking throuwgh
your existing valve is enough for a cost-effective payback
on a Jamesbury high-performance Wafer-Sph wahve,

Water-Sphere®high-performance butterly valves stop
lzakage cold and are always easy o oparata, thanks o theair
unique, positive sealing TFE saat and shatt seals. Youwll get
years of trouble-free service. They are also smaller, less
expensive, and far easier to maintain than gate, globe, and
other raditional valves

Find out why colleges and universities, hospitals, and
other instifutions are switching o Wafer-Sphere®high-
partormancs valves, Simplhy cut out thes ad and maidl it lous
walh your name and address. Well saend you our new
brochure canfaming full defails.

Jamesbury Corp. Visit us at the
Combustion Engineering, Inc Jameshury APPA Annual Meeting
G40 Lincoln Street

Worcester, Mass, 01605 The Sure Ones Booth 418

Phone: (617} B52-0200
COMBUSTION ,ﬂﬁm
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Permit Mo. 653

Honpeodit
1.5 Post Paid
Alrxaradra, VA

1446 Duke Street
Alexandria, Virginia 22314-3452



