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FOREWORD, .

[~
o . .
:

The -Federal Government khas developed a varlety of programs through@e Federa] Energy
Admifistration to foster large- energy savings in the areas of building construction,
maintenangce, and operation. This publication has been prepared for mstrtutlons of higher
education by the Energy Task Force through Federal Energy Administration Contract No.
00-04-50247-00 with the Association of Physncal Plant Administrators of Universities and
Colleges Its purpose is to assist colleges agd universities and other ron- profit institutions to ¢
mount and sustain effective energy management programs. :
A clearly recognized feature of such an undertaknng is the need for a cooperatrve campus
~ effort involving the president, chief financial officer,-and director of physical plant. With
this need in mind the Energy Task Force, representnng the American Council on Education’
J(ACE), National Association of College and Unuversuty Business Offiders (NACUBO),. and
Association of Physical Plant Administrators of Universities &nd Colleges (APPA), developed
these guidelines to assist institutions of higher education in establishing or upgrading energy
_conservation programs. The case studoes found '™ this publication are Bpfef summaries of
ongoing eriérgy management . programs and' may be used.to ass»st instjtutions of hngher
learning in the development of an energy management program e LT N .

- *

Guidelines to assist institutions to estabhsh thenr energy conservation programs are found in
the first volume, drawing upon these case studies and nymerous other techni.ca[ resoutees.
The Federai Energy Admnnrstraf'on also recognizes valuable contrlbutlons of n many of the
member institutions that provided comprehensive and authorrtatwe knergy conservatlon
mformatnon that was extremely helpful to all participants.
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'IN_TRODUC'TIQN S
. > p K . 4(4 . - ,‘
Since 1973 energy’ costs on campuses have doubled and, on some tfnpled Prior to thatt time
_ -cost emphasis was pnmanly directed toward materials' and tabor rather than oil, gas, and
electricity. . . L

M .

i . ."'H" ‘. NN
. »

The high cost'of energy and the curtailment of primary Braferred fuel has upsét many
long-standing malntenance and operation policies, forcing institutions to look quickly for
ways to reduce energy ug Durmg this search admijnistrators found ‘that many college
buildings consume large duan ities of energy by wvirtue of théir design. Alteration of many of
these facilities would be diffult and costly, thus initial low cest alternatiygs were taken
permitting time for study in der toedewse Iong\range methods to Iower the amouvi{of
energy consumed. . .
QY‘ - Coe Al ; ]
This publication is comprised of a selection of case studies from a diversity of institutions
Wk%in spite of design limitations implemented initial conservation programs which saved’
15%to 25% of the energy previously used. At some |nstltut|ons the percentages havé heen
higher. Reporting |nst|tut|ons continued to reduce energy consumption through the
development of an energy management program, as discussed in Volume | o’f this
.publlcatlon : o ) . ; =
.. . S .

it should be noted that;;?term cost avoidance is used rather than cost s‘a'w’ngs reflecting
. the unfortunate fact that prevailing energy costs have risen so rapidly and astronomlcally
that conservation efforts are npt likely to be sewarded by a reduction in current fuet,
expenditures. Enrollment figures used are taken from“the 1974-75 Education Directoly
publlshed by the Offlce of Educatlon Depa(tment of Health Education and Welfare
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o . - Location: lowa City, lowa
S . Avg. Temp: Oct-Mar 33°F °
-~ " Apr - Sep 63°F

Approach Publicity Programs & Plant
Status: Report, September 26, 19?5

OVERALL PROGRAM GOAL

Implemented and publicized campus |de conservation program, ‘Made _specific
nmprovements in the physical plant. Established publncnty program

PUBLlClTY AND CONS.CIOUSNESS RAlSING
1.. Desngned and distributed posters to keep awareness hlgh Also used radio, TV,
- wall stickers, newsletters, etc., to maintain level of interest.
2. Conducted seminars and conferences concern|ng energy conservatnon fuel
" allocation, etc. - -
3. Contmually _promoted_ faculty research related to energy Took advantage -of
federal fundlng,

CONSERVATION PROGR’AM STEPS )

. . Reduced interior llghtlng, eliminated decorative and Chrlstmas lighting.
Custodians worked in and illuminated just one section of a building at a t|me
Large central coffee makers used in place of small, scattered units. -
Set thermostats at 68°F during heating season except 55°F when unoccupied
durlng weekends. Set at 78°F, during cooling season..,. % e
Drew blinds when outside temprature below 20°F
All libraries cjased at midnight. .
Put timers onfmotors and equnpment where feasnble
Dlscouraged se of elevators. .

“~

RESULTS . R “'-; °

. / _ ‘ s
Steam:  Consumption reduced by 11.1%
Electricity: Consumptign reduced by 6.6% in FY 74-75

\

: PHYSIéAL PLANT MODIFICATIONS-

1 Relamped recreation court areas.

2. Installed timers on two 7 HP motors in Dental Building.

3. Cleangd and maintained absorbers cooling towers and replaced air- handler filters.
4. Repaired and insulated steam and condensate fines, - ,
5. Supplemented 100 HP air compressor with 3 HP compressor for nlghttlme use.

6. Rewired Health Sclences Building to prOVIde smaller units of lighting control.

JBESULTS

Power censum;otion.‘ Reduced py 40%

!
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2 . ) ocation: Kent, Qhio .-~ - o]
ent Sgue University -, Eeion Ko <
S T . Avg Temp. Oct - Mar 37.1°F. S
." ) i~, /'. ' . Apr§ep632°F -

) Approach Proposal for a Central Control System . I g Do

Status: Proposal March 19, 1974. . R ‘. e

Fd
- »

PROPOSED MODE OF OEERATIQN USING A CENTRAL CONTROL SYSTEM e

A|r systems wnrl operate contmuously durlng bunldlng occupancy for Jboth heatlng and
. cooling cycles. At night and during unoccupied periods these air systems will be operated on
/‘ a'n on-off basis to malntaln reduced building temperatures. ¢ . ‘ s
Durlng heatmg seas n mornlng warm-up-of the building, all outside. air make-up ‘and
- ) bunldmg exhaust air-. is shut off. An enthalpy controller controls the amount of outside air
used during the cqolmg season to provide optimum natural cooling. Mechanical refrlgeratlon
. is controlled on an outsnde air tempe’rature and occupancy t|me basis.

s

. ! .

—

When outside air temperature |sﬁelow 65° burldlng radiation o?erates contnnuously during
building occupancy. When building is not occupied and outside air temperature is above 40°
the building radiation. is off; when gutside temperature falls to between 20° and 40° building
ragilatlon eperates on a pretdetermined time cycle; and when outside temperature falls,
beIow°20° bu |Id|ng radiation operates contlnuously

3 -

CONTROL UNIT SE LECTION

Many companies wh|ch manufacture envnronmental temperature controls or Wrs were
revnewed based on the following criterid: :
‘ ¢ <
1. Local service representation and familiarity wnth extsting syStem‘ : ;
2. L Approved .
3. ince the field systems are about 98% controIs the&con}@ny s serwce and ‘
malntenance personpel should be “control oriented."— -

ENERGY CONSERVATION MEASURES —

- 3 —

-

Energy saved by turmng off dur|ng unoccupled cycle $84651 -

Fue) saved:by reduction of eutsideair to 0% in unoccupied heating cycle $24, 655 )

+Energy saved by stopping chilled water pumps, cooling tower pumps and fans, mechanlcal
frigération during uroccupied cooling cycle $15,634,

Fuel saved by turning off absorption cooling systems during unoccupied cooling 1cyc|e

$32,870. — - oL T
N e ' o
RESULTING ANNUAL COSTAVO!DANCE: $157810 -
° . ‘ N ’ \ ’ "

- | : * / 4, T
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Joos e ) IS Location: ‘Jniversit'y, Mississippi

_ Umycmt\y of Mississippi on: Al
. . © Avg. Temp: Oct - Mar 50°F

.- " Apr - Sep 76°F

Apprdach: CSntmgency Plan -
,StatUS Prsposal Nov. 10, 1973 .

PROPOSED METHOD OF ' IMPLEMENTATION /
Semi- voluntary reduction of heat usage, desngnqé as Phase 1. Mandatory/{edUctlons for
worsening condmons desngnated as Phases 2 - 3 4, §huidown desngnated as( hase 5

-

< *o

PHASE ONE .

Set therimostats at 68°F. ‘%)

Inspect door clasers, valves; radiators.

Eliminate heat, except standby, to nine bunldmgs
Consolldate dorm residents to close one or more‘dorms, -
Cut off steam heat at 12. AM.

PHA.S‘E TWO . e T J o : ¢
- 1 Reduce‘heat 18=15°F in all bunldmgs by Physn&!ﬁhnt mechanlcs
2. Close additional bunldmgs mcludmg field house cbllseum athleti¢ office, grill

and snack ‘bar.
3. Maintain enough h to prevent freezing.

. -PHASE THREE - B

~

1. Close eleven.more by mgs
.2.+ Maintain enough heat to prevent-freezmg.
\ .

&~ PHASE FOUR

b ' W )
1. Send students home. - . . ’
2. Close frateenities, sororities, and nine mor buildings.
—~— 3. Maintainlenough heat to prevengt freezing. ’

PHASE FIVE. .
1. Drain water systems. ~ -
2. Eliminate all heat. R S o :
3. Anticipate extensive damage from.freezmg as all piping will n@t drain completely

.

a P .

.
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IO oo . ' Locqt:on Colufnbia, Misseuri *
)[J ntversity .of Missour . FTE: 25,022
. o AR Avg. Temp: Oct - Mar 47.6°F
.o _ : N % . . . " Apr-Sep66.5°F
Approach: Seasonal Conservation Prograpy - - . ' ¢ :
N Status: Report April 3, 1975 : - . e
METHODS =~ .- .- . . e
\ 1. Raise air conditioning to 77°F : - ' . b
s ' 2. Reduce heat setting to 69°F. ., s ' " : ‘ . -
. 3. Reduce domestic hot water to 116°F. . =, . N
4. Reduce intensity of exterior I|ght|ng
5. Lower heat to 60°F and raise air condmonmg to 90°F when 2 building is not in use for
10 Hours or longer. ) ‘
6. ' Turn off window air condmoners at night and when the sPace is to be unoccupned for
three hours or longer. .
i "7  Adjust heat with contrdls, not by opgmng window. o . ot
_RESULTS" o | Lo ),

.
v

- IN "'WO HEATING SEASONS avonded sﬁendnng $288, 000 for steam and $415000 for '

. electric power. . ‘, . ) .

". IN ONE COOLING SEASON avoided spendmg $170 ,000 for steam ‘and $152, 500 for
electrlc power. ) ) . .

.

FRIC- * o Lo L
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North Carolina Smtc C o ver 7 wodmton: Raleigh, N,
.. . FTE:: 14,257
2 ‘ * . Average Temp: Oct - Mar 47.1°F
UﬂlVCfSlfY o . 'Apr-Sep69.8F -
Approgch Leased Computer ControfSystem ’ N Y ’
Stams Report NOVember 24, 1975 . SN A .
IDEA ', B S

“In addition to time clocks being used- m\prqgram heatlng and cooI|ng pe.nods a
computerlzed control 'system has been leased for a trial and demostzation period. It controls ‘
) demand and programs the on-off perlods for supply air hahdlers in eleven buildings. * ’ ((

) >

RESULT S S N

After 28 dayé of operatron 205,580 KWH h<. se beep saved.” At present energy cast, this is an
average dollar savings of about $151 per day from 10 of the subject bhnldlngs Possible cost
avoidance of $42 280. - . . . D T

3

* ADDITIONAL PHYSICAL PLANT MODIFICATION: ‘ I ) T, T . -
1. Connected Ilghtmg Ioad was reduce?q.y 1928 KW against a campus total of 7100
: .. KW A . ) . . -,
2. - Reductlon in campus hot water temperature to 120%F from 140°F has not cre;ted :
. /any hardships. i .. . )
"3 - Room thermostats set at 68°F. heatlng and at/78°F (&}coolmg . - ¢

A
v

-4, Contlnuous inspection ‘of water Imes stéam drstr,ubu lines, and valvmg are’, )
T o made to deteet and repalr Insulatlon breakdown andssteam leaks. " ,
' v\ ’ T ) ‘ ' ° F] ! 4
REspLTs ‘ e A P '
lan, . [
Physncal plarit modlflcatlons have- provnded reductlons off . © ~ A , ‘.
' ’ D \:‘\‘ . .\ . . - g
Heat 19. t}?/g in Ibs of'steam generasy peﬂ'degree day . . o o
E/ectg/CIty 2.93% or 2431 61§\I<WH L. SR ¥l
“ Fuel Oil: (Ol| plus gas converted to oiI equwalent) 37, 267 gaIIoneNo 6 oil.
: VoL, ) i ‘ L .
ABRIGHT IDEA. (‘ 5 Y .
. Energy ConservatlorL Scorebgarg is ‘now in its fourth year of usage. THYs idea contrlbutes
greatly to mcreasnng the campus awarenress of energy use. 1. S
" ’ ‘ * ° 2 . ) ﬁ -~

. . . . i
. . :
. M ’ R . S . ' M
- /k' I . . . . -
, .
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e P X X - ’Lomtion: .-Colurﬁhﬁsthio
Ohio State Un}versmy‘, o R Al
¢ R : ’ " Avg. Temp: Oct- Mar 40.1°F
, *  Apr -Sep 65.6°F
Approach: Total consérvation program ! L4 '
Status: Hesults July1 1975 )
E . * - L
STUDY.METHOD i T L

AR

1. Actual operatlon #bunldmg is determnned by:
Ducts traversed to establish actual air distribtion.
Motor ampsrage readings taken to establish actual electrical distribution.
Rooms surveyed to establish actual usage and equipment loads. .

_ Space and ducted air temperatures monitored under varying outside condmons to
establish actual operational characteristics of the system. 2

ap oo

2. Totalopredncted energy usage calcﬁlated by knownf usage compohents and adjusted by
system coefficient to-coincide with actual ;netered usage. g

3., Effect of groposed energy conservatlon techmques calculated by examining thelr effect
on each o‘F the components. -

' CONSERVATION TECHNIQUES — HVAC EQUIPMENT

1. Programmed start/stop of HVAC equipment ' A

a. Turn on and off in accord with occupancy. Sequence 2otors into operation to

prevent increasing electrical demand.

b. High velocity systems may operate with return fans running and supply and
exhaust off since tests indicate the return fans force about 40% of the air through
the system. Tight shutoff of outdoof air and relief dampers is mandatory.

c. Lowpressure systems may be cycled on 100% return air with a night setback

. thermostat during the heating'season.; _ . . :
2. Minimize reheat of AIR SUPPLY :
« a. Winter - Set mixed air at 63°F to maintairr ihterior temperatures at 76°F Mixed
alr-seslng of 55°F would requnre+arge amdunts of energy for excessive reheatlng'
to 6 intain 76°F interior tembqrature ‘ .
b." Summer~ Raise pply air temperature when it has 55°F or less dew point. This

!

capacity and perhaps reducing the number of chilters in use.

‘ \ will permit raisin hilled -water supply temperature thereby increasing chiller

3. Delamping ' - . (,\-»J

“ a. Remove fluorescent bulbs and ballast fuses reducmg air reqmrements to- spaces
’ and reheating of ‘the air due to false coqllng caused by bub heat. Humldlty must
be ca'refuﬂ%momtored ’

gt

-

-
v 3

4, Varlable volume of AIR SUPPLY
a. _ Varymg the amlount of ajir supplied in accordance wngh the coolmg Ioad rather
than mixing hot and cold air or reheating at the space. .

[}

£3Y
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Reduce fan motor loads at central air handling units with ﬁatrWemre sensors
and modulated inlet vanes. Y » AN
. ' 4
Employ enthalpy economizer cycle which allows the system to use either.return air or
outside air — whichever contaths a lesser amount of heat during the coollng cycle.
Chiller PIant Operation$
- a. Operate condensor water system at Iower.tefmpera.tures .
by SeaGence chillers operation.
/ Operate only necessary chilled water pumps and cooling tower fans.
Elevate chilled water temperatures when humidity conditions permit.
Boiler Plant *
a. ~Operate boilers at lower pressure and temperatures.
b.  Consider. elimination of hot standby borlers since, |n many cases, a borler failure
will not cause serious hardship. . s
c. . Operate only the heating water pumps necessary.
d.  Establish a uniform firing rate rnstead of modulated between high and low firing
+ rates.
e. Employ heat°exchangers to recover heat from the borler flue gases.

Tt

‘

-CONSERVATION PROGRAM RESULTS » C
. Ve o
1. REMOVAL QF BULBS AVOIDED $112,000 YEARLY
Removed 50,000 excess lamps in interior fixtures as well as certain exteéio( lighting.
(Est. cost 825 ,000) . t T e
‘-

CONSOLIDATION OF CLASSES AVOIDED 831, 000 YEARLY
Summer classes were consolidated from five bundnngs to two with cénplete or partral
shutdown of unused facilities. p

<

’
-

TIME CLOCKS AVGHBED $250,000 YEARLY : :
Installed time clocks to shutdown night and ‘weekend ventilation and air conditioning -
on bunldlngs totalling 4,000,000 square feet. (Est Cost $15 000)

HOT WATER HEAT REDUCTION AVOJDED $30,000 YEARLY :
Reduce ratures of hot Water heat supply. This was effective as well as reducing
complaints from older overheated buildings. oo

osu EN CON PROGRAM OF BUILDING STUDY AND MODIFICATION AVOIDED
EXPENSES.

Modifications completed on six major buildings on which detailed energy studles were
made and reports submitted. Pay-backs averaged one year or less. Total modification
cost $206,344. s .;

-4

6. PAY BACK OF 2-3YEARS PREDICTED .
Central Campus Energy Control Center installation underway for four buildings with

~—~—additional 15 buildings to be added within next year. ‘ ’,

2

7. Mrscellaneous utlllty management, schedullng of mixed air temperatures and improved

-~
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‘ plant efficiencies p.1us the voluntary efforts account for atiditional cost avoidance.
. - ~ M o

8. EBstimated cost of total En Con Program Engineering and Administration —$190,000.

- - -

Approach: Building Survey—Allied Medical Facility
Status: Janvary™, 1976

.
M ¢
: -
/- LY RS

sa"uov METHOD -
Conducted three stage study: . C
1. Reviewed contract documents and conducted tésts of existing system,
2. Analyzed data and established energy saving hypotheses. . .
3. Analyzed hy‘ptheses by hand without the use of computers.
. Q "f »

r

FOUR POTENTIAL ACTIONS FOR SAVING

REMOVE BULBS for an Annual Cost Avoidance of S 1,581 (one time cost: $1,000)
" 1.. Remove 22% ‘of fluorescent bulbs t6 reduce energy cost 2%. Greater savings offset
by ipcreased reheat costs and humud'*‘/ increase unless air volume is reduced.

REDUCED AIR VOLUME for an Annual Cost AVO/dance of 373340 (one time cost
38000/ I -

»
P

2. Reduce air volume to spaces where lighting was removed and provude variable
(folume to spaces where load variations aréantucup%ted and o interior spaces by
blankoff of warm air connection. . e - .

-

UNOCCUPIED SHUTDOWN for an Annual ‘Cost Avmdance of $21,640 ( One Time Cost of

$14,000) .

- "3._ Initiate unoccgmed shutdown of air handllng systems Involves motors wnth a
total capacity of 193 HP for 14 hours per gay phus 23,000 CFM of air not heated
or cooled.

.
"~
4

REPUCE & VWOLU'ME for an Annual Cost Avoidance of $4,470 (Oné Time cost '

'o'sf‘SZ,OOOI

4. Reduce air volume and employ variable flow rate in TV studlo by .installing

- - two-speed fan motor. Supply air unit operates at Iow speed except penods when

TV studio demands full cooling.

RESULTS . - ) A

Monitored energy savings prove total enerqy reductions of over 50% have been achieved on

this building. System operation and enyironment §how substantial improvement such as
improved control and fewer draft complaints. Actual payout is approximately 9 months.

~
el . ' ‘A -
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- South Dakota) State System .-~ Locations: g;gedgeg%
. . Avg. Temp: Oct--Mar, 29.4°F
' L . * Apr-Sep 63.6F .

Approach: A Measure for Comparing Energy Conservatlon Efforts g N
Status: 'Report February 5, 1975

SYSTEM CONCEPT AND EVALUATION METHOD (Al Locations)

A heating system Energy Eff”cnency Value (expresed in BTUs per gross heated square foot, .
per yearly heated degree day) was calculated for each institution for the last three fiscal
Years. This value corrects for heating efficiency of fuels, extremes of weather and changes in
area heated. Comparison’of annual “figures shows the effect of snergy conservation efforts
and the relative efficiency of heating systems from one institution to another. By acting on
those systems which have poor or worsening energy efficiency values potentially hundreds
of thousands of dollars may be saved. s

SOUTH DAKOTA STATE AT BROOKINGS FTE: 6,869

Conservation programs saved money in the coat fired systems,of some 80 buildings. Further
savings of over $100,000 per year should come from central ccmrol combustion efficiency,
automatic coal weighing, flue gas momtors and increasing coal costs.

* Energy Efficie Value is 24 BTU/Sq Ft/Degree Day

Used 7.3% less ener
Cost Avoidance:, 324 400

UNIVERSITY OF SOUTH DAKOTA AT \;ERMILLION . FTE: 6,586 ‘ '
<
vings due to- Central Control, insulating steam pipe joints, utilizing continuous blowdown,
nking mechanical ventilation of building to central control, utilizing tunnel heat for boaler
m combustnon alr mstallatlon ofentropy meters

Used 13% less energy |
Cost Avoidance: $52,000

/

DAKOTA STATE COLLEGE.AT MADISON  FTE: 972

s

Measures taKen in uded buuldmg shutdowns to 55°F plastic covermgs on windward
wmdows

° l.,’

Energy Effic/ency Value is 14.6 BTU/Sq Ft/Degree Day
K

*Used 28.4% lesg energy
Cost Avoidance: $34,200 -~




SQUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY  FTE: 1,469 :

Utilieed central controls in innovative manner and implemented effective campus yvide'
conservation program. . T -
. - ‘ . v L e ‘ ) “\ .
( Energy Efficiency Value is 24,3 BTU/Sq Ft/Degree Day -7
Used 15% less energy S »
. Cost Avoidance: $23,793 : o

"o
’

- -1 N ’ - ‘
UNIVERSITY OF 'SOUTH DAKOTA'AT SPRINGFIELD ~ FTE:.. 1,182 :

Turned heat down in unoccupied buildings, placed plastic coverings over windows, caulked
frames, made bi-monthly checks on valves and tra{ps. i .

< s

; ‘/d?nergy Efficiency Value is 14.58TU/Sq Ft/Degree Day-

€

Cost Avoidance: $21,800. A\ . . i
p ) . -~ - ) ¢ «

\
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. . : Location: Austin, Texas
Unwversity of Texas at Austin Frer 48 oo
. Avg. Temp Oct - Mar 67.3°F
Apr .Sep 78 9°F
\. ' : :
Approach: Purchased vs. Generated Power Costs ’ ©o
. -+ Status: Report, June 4, 1975 . - - ‘\ .
. . FUNDAMENTAL METHODS i . -
- 7. - -
1. - Aesthetlc outside Ilghtlng turnedgff -
o 2 Campus parkmg lot, and street llé;itmg levels reduced. i
wy
N 3. Classroom and office Ilghtlng reduqed to between 60 and 80 foot candles; corridors to ;
30 footcandlés. L '
: . -
4 Air conditioning shut down selectively on'weekends and holidays.
. s« 6, Library hours reduced. . . : —
v p ’ . .
6. Presidential Remindér Memos issued regularly. LT
oS 7. Presidential Committeg on Energy Conservatlon. establnshed Consnsts of four faculty,
g ’ one staff three students - . .

RESULTS - 7 - . T o
Use of electricity reduced about 25% over pre\?lou's period ‘
Cost Avoidance: Estimated at $634,0004n 74-75_ ‘ i 5 <

POWER COSTS - PURCHASES VS. GENERATED

' b}
_ UNIT COST ' . \
Year . Power Purchased . , Power Generated™ -
. from City ** by University | .
71-72 $0.01934 < $0.00536 4
72-73 0201 . ..00598 P
73-74 ) -04568 .00918 B
‘ . 7475% - .05254 .01800 a8

~ T ‘~8Through April 1975
) _A*Note: This upit cost includes con of “Standby Charges’’

¢
»

e,
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Univers 1ty Of Washin gtOﬂ Jocation: Seattle,FV_I\!zés;h;zg;g:
’ ( ) ) Avg. Temp: Oct- Mar 45.8°F
. * o ‘ " " Apr - Sep 60.1°F

> Approach: Regenerating Campus Interest L : ) )
Status: Report October 30, 1974 . .

CONSERVATION AWARENESS REINFORCED . -

Considerable slippage occurring in energy conservation awarenéss progrggs instituted prior

year. New letter to “‘all hands", from President and advertisement in camPBus paper to reach
nearly all of the 50,000 daily campus users.. -

' REVISED PROGRAM FORMAT AR

. Reset heating to 68°F and\;ggjng to 80°F. o
‘Resethot water for bathrooms to 110°F and kitchens to 140°F. .
Reduce lighting levels in ‘classrooms and offices to 70 footcandles and corridors to 20

footcandles.

. 4. _Heating systems shut down from the end of spring quarter to the beginning of fall
quarter, . . .
5., Night classes grouped to minimize number of buildings required at night.

6. Encourage users to shut off lights when space is vacant for more than 15 minutes and
to delay equipment startups (stegilizers, copy machines, etc.) by better baiching.

W=

7. Establishment of an eriergy management team to intensively- reanalyze and retrofit:

building systems. . S

8. Reprogramming central sapervisory control system (rec\br]tly hired® full-time
‘programmer) to optimize building system operations, including absolute minimum
" operating time, and massive shutdowns on weekends and holidays. .

9. Reéverted two of four boilers in Central Power Plant to cqal burningaOne older bajler
" - to be replaced’with 250,000 pound per hour three-fuel unit for additional_coal bh;ning
capaCIty‘ f‘( ,f = . P ' - ) . -

10. Increasing efforts—toward ”energy ethic ” awareness to _gaim support of campus

inhabit¥hts (comfort and convenience-appear to\prevail; complacency fgsi:/fs).

L : , e
- RESULTS . .
} - ’oL- s | - ;
In FY-75 fuel consumption’was reduced 13.6% over base year FY-73; t!) a level equal Yo
FY-70 despite a 256% increase in gtoss square footage. ¢
Cost of Sdlution:  $ 200,000 ‘ : ' ol

* Cost Avoidance:  $1,000,000
p LN

v B k3

. s .Aj .
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: : . Lécatiqn: Peoria, IIIinois‘
Bradley University - FTE, e
R T ' : > Avg. temp: - Oct-Mar 67-69°F
o ‘ ‘Apr-Sep 74-76°F
) Approach: Successful Personnel-Magement )
- Status: Report April-17, 1975 o ) o
MANAGEMENT APPROACH ° B : - e

Initiated fuel conservation program in 1973 and electricity conservation prégram in 1975,
By taking longer period of time to make changes they found that existing labor force could
«complete the tasks without dutside help.

‘ METHOD ' -

a \

Set heat thermostats at 68°F and coéling at 78°F. Over three /yea‘r period installed time
clocks in all air handling units set to' shut off outside air when building is unoccupied.
“Maintenance to all absorbers. Shutdown absorbers for four weeks in fall of 1973 and sig

weeks in spring of 1974, . ; y . '
Delamping-‘t‘o 60-70 foot tandles in classrooms and offices and 15-20 foot candles in
hallways. This will put back into stock sufficient'bulbs to increase stock by 35%.

» “
N -

RESULTS

t . v 3
- v o /Q‘j 4 R - R -
. With prof;ram two-thirds complete demand has been ‘redtwooo Watts per 48-hour

week. ’ . : .

FUEL CONSERVATION

Oil Cost Avoidance:  $28,834 ' . \
Gas Cost Avoidance; $33,087 « - : ~
: " R .
ELECTR/C/TYSCONSER VATION : ‘ : )
R ) * - vt
Cost Avoidance:  $4,500 /
, / . ) .
\‘ . N “ ’ , >
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d LEVELS OE CONSUMPTION

¢

Clarkson Cz)l”le‘g'e :
of chhnology

Approach Utility Management

. Status

. FUEL/E.N
. .-Gas
Oil

Electricity

Water -

CONSERVATION EFFORT TO DATE
-

ELECTRICITY

» v
1]

’

pos

S,
é.
3.
4.
" b,
- 6.
7
8.
"9

Cost Avoidan
. .©One Time €o!

FUELO

-
L .

©OHNDT AW

Report Oct. 1975

ERGY ! 1969-70

" 54,000,000 Cu.Ft.

. __415,000-Gal,
21,500,000 KWH
55,000,000 Gal.

Restrlg_t_lgntnlatmg air
rogram fans, pumps,
De-lamp 180,000 watts -

New | hi- -pressure sogdium for Arena & new metal arc Inghtmg in Gym

Use auto atic demand controllers

N

fy $180,000
:, $16,000 .

| &G'As‘

L.
Restrict vent air

4

Use of run-around recovery system
Lowet temp. in unoccupied areas ™
Reduce to 55°F all areas during vacations

Reduce hot water to 120°F

Heat hogkey arena only during games
New insulation’on steam and condensate.lines
Reduce steam pressure from 125 to 70PSk

-,

.

“n T

. )
.r' {/'

Average Temp:

¥

R 4

i.

7/ -

/

¢ -

Location: Potsdam New York

.Install roefing |nsulat|os--35 ,000 square Lep .

- Cost Avoidance:  $57,500 >
One Time Cast: - $36 000

WATER

: 1.

A . Yoo
. . -

* |nstall flow control showers -

L

L

<

!

i“ &
\

FTE: 2485 ’

Oct - Mar 20.3°F -
Apr - Sep 59.2°F .

-Pos;ible .
29,000,000 Cu.Ft. ’ .
220,000 Gal. . ' '
13,500,000 KWH "
42,000,000 Gal. .

-3

-4

> . -
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©
Pt 2. Install controls on water cooled equnpment i . .
L ; 3.» Thinner ice pad in hockey rink L~ .. s
v 4, Use of chillers on some water cooléd equnpment closed system
* . . P .. ’
’ = Cost Avoidance: $1D,800 \\ i e ‘
~ One Time Cost: . $6,000 . ] » e %
) A FUTURE PROGRAM o p NCE I o ’
- . . L .
- C, - e ‘ b Y ;TR
X R B Contlrge building insulation e 4 ) e
2. Install'storm & insulating sash. : P SR SN ¢
3. Overall demand‘& load control LT . } o .

. . 4. " Convert some electric heating to gas:oil t oo
R 5. Additional lighting changes ! o / R
,*6.  Possible use of river water fqr rink : . »

. 7. .Further control of water using machinery ) . . R
* 8. Continue installatioa-éf flow controls on showers Y e :
. 9. Possible use of solar coltectors ¢ = e
. 10. Have developed for approval a complete system for conservatuon of all types of
resourees consumed by institution, known as “Project Secure" - Save LY
Energy Consenie and Use Resource$ Effectively. 1 - )
t e "
. Possnble Additional Cost /\v |dance' $157 800
N One Time Cost: $8’ 6,000 . -
. - " /\ !
1 . :
LY
Y . RS
P I PR 2
- 3. T
) . - ;
< °
ki pe A‘«“ Ty
% . i e
. ® " : - . R
oL Science Center and Dormitories !
o . . . . N
- { \ X q -
» i ‘ -
¢ . . .
. A : N ’ . .
- L .o - 16 T ' ' , Tk
%‘“ * \> v’ ' ’ . ’ R R - N - u°
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TP N Location: Ithaca, N.Y
. Cornell Unrversity | | Bl
, .. : L Avg. Temp: Oct -- Mar 32.7°F
- : : Apr - Sep 60.5°F
Approach: Utrhty "Monitaring and Control/lnfrared Survey
Status: February 1976 |

UTILITY MONITORING .

Energy consumption is monitored on a building by building basis. The approximately 200
buildings on campus are equipped with about 1200 metering devices.
6 . . ’ ’

DATA ANALYSIS _ 5

Billing, consumption, and cost reports are done by computer. Data can be extracted ¥ any
format desnred The success of energy reductldn programs is quickly determined and
problem areas are.easlly identified. * / “« o,

-
[y [y

QUOTAS — PAYBACK PENALTY . L
Close mbnltorlng enables energy"éonsumptlon qudtas to be set for individual departments
and units. Those exceeding their quotas are required to pay the difference out of their own

operating budget. This program will soon be lmplemented onan experlmental basis. '

”

VOLUNTARY CONSERVATION PROGRAM \

This program has been underway for twd years. It is baslcally a public reldtions program
directed at energy users remlhdlng them to turn(\off lights not belng used, shut doors and
windows, close, bI|nds not in the sun, etc. . )

‘ !:\ . . N S
Cost avordance $1 106,000 in two years ’ . %

HEATING CURTAILMENT . o v,

Heat in bUIIdrngs is not turned on unt|I there are at, least two days of average tem perature
below 62°F. Heat rpust then be requested by departmental heads. Heat was kept’ off in all
but 17 bunldlngs until October 6,1975.

Cost Avordanoe $165, 000

'INFRARED SURVEY

The 25. riles 'of campus steam I|neS(Were checked for Ieakgand poor |nsulat|on by using an

aerial infrared survey technlque - S L

T - -

£

Cost: $11,800
Cost Avordance $11,800 recouped plus $10,000 saved in first year J




PBWER MANAGEMENT =~ - A

- .
s . . - . . R -

- < /
An IBM System 7 has béen installed and interfaced with the campus Honeywell Monitoring - *
and Control Panel Systerh. This system, was installed to manage. electric power loads but .
Cornell has found, its largest savings has been steam. \
. o ”~ -
N . Location:  Easton, Pennsylvania
Lafayette College _ fre oo
. ) . o Avg. Temp: .Oct - Mar 38.3°F |
S Apr - Sep 64.4°F
, v s
~ Approach: Organization, Management, : d Implementation
Status: Report, February 14, 1975 \ +
. . ,
'PROGRAM: ' S 1 .
. ’ b p i - . ) o
1. Program controlled by Conservation Committee. Policies established. Committes - .
reviewed all requests for exceptions. -. - ,
2. Concentrated Public Relations Program. Spot announcements ,on radio? ads in )
. newspaper. . , : )
3. Heating scheduled for all buildings: 50° unoccupied;-68°when océupied. ® -
4. Consolidated activities to minimize facilities to be heated, e.g., night classes, athletic
. practice sessions. ' . < . . '
5.. Extended holiday at Christmas. - ) *
6. T‘herm‘gsta'ts locked, systems controlled by clocks whenever possible. ' -
7. Hot w:ﬁ'g% temperature reduced. Usage restricted thfough shower. flow limiters. :
8. FreBuent monitoring by conscientious technicians. Charting of trends. \ .
9. Minimized fresh air makeup, heat loss through exhausts, fireplaces (boarded up),
. -weatherstripping. . } ‘ ‘ Y
10. "Summer cooling target 78°, 50% relative humidity for occupied spaces-only. T e
11. Reduced lighting to 50 ft. candles max.;fower in corridors. Removed bulbs. . v
12. Rehabilitatjon of distribution systems to reduce leakage,. reduce penalties for low
. power factor., ' ‘ .. R
13. Central, manually’ opbrated system for control of heat to major !dings {on-off
modes). Heat to buildings cycled on and off according to outside t®nperatures and .
- usage. Y
- 14, Reheat 9Iiminated and/or reéiuced in cooling systems. . ,
15. Infra-red thermographic survey conducted to locate obvious leaks and insulation
problems of underground steam distribution system. oy
16. Eliminate use of standby boiler when outside temperé&tures relatively warm —i.e.,
when failure of primary boiler would not be consequeritial. = -
RESULTS - ‘
. Electricity o ' «  Fuel Qi . ; . [ ™
Usage Reduced by 25% — $565,000 - o Usége Reduced by 24% . $65,000
\* . ° . ‘ ~ e
3 / b N
* / 3 o ,
N 18 . .
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Massachusetts IﬂStlfU.tC L/otation . Cambridge, Massachusetts
‘ FTE: 7,834
f Chl’l 1 o ° t Avg. Temp: Oct - Mar 37°F
.of Technology o o s i
Approach: Program Leader: Environmental Engineer 2" .

. Status: ReBort, April 1975

?

}'.

-

members of the Department of Physacal Plant. Cr

2. 60-70% of MIT enérgy consumption is dieto HVAC. . o=

3. 14% of total energy consumption is.due tolighting.

4. Buildings ferected during the 1960s are characterized by high use of energy. Older
buildings ‘acount for a relatively smaller amount of energy consumption. One group of’
older buildings-consumes energy at a rate of 10.5 KWH per square foat per year as
compared to .a rate of 35 KWH for a comparable group of new buildings. Heat energy-
consumption in the older bUI|dII’JgS is 110 Ibs of steam per square foot per year
compared with 204 |bs in the new buildings. *.

. CONSERVATION TECHNIQUES IMPLEMENTED ' N
u

1. General campus- wnde conservation- program |Qtroduced )

2> Modifications and improvemgnts made to central plant and distribution network.

3. Year around temperatufe policy adoptéd to keep temperatures within range of 68° to
80° during occupied hours. * .

4. Building systems operated on schedules tailored to occupancy patterns thro%h use of
computer, time clocks and manual control.

5. Reheat coils turned off and cooling coil discharge temperatures ed in single duct
systems for summer use. - /Pﬁ ’ :

6. Hot deck turned off and temperatqre of cold deck raised for dual duct systems @

~~— summer. ® ~ 2 i

7.. Outside air quantities r!duced whenever advantagegus. :

8. Winter mixed air controffer adjustment of snngle’duct suppIy air and «dual duct cold

METHOD‘GF OPERATION

[ 4
i

Grant received from the:knion Pacific Foundation to add a new étaff member devoted
full-time to energy conservation. This Environmental Engineer |n|t|ated a systematic study
of “the sources and uses of energy to provide a basis for the opt|mum yse of energy in the
long rarige as well.as the shortrange. O\ ° / -

ENERGY COSTS SR

. Bbl.

/e

From 1970 to January 1975, the pr\ e of No. 6 Fuel Oil rose from $1.87 Bblato $13.97

and, electricity rose from 1.2 cents KWH to 2.7 cents"KWH, The MIT energy budget

rose from $1.8 Million to $5.1 M|II|on during this same period.

STUDY OBSE R\/ATIONS T :

- )

»

75% of the consumption of energy. on campus is influenced by the actions of the -

deck raised from 53° to 64 - 70°, pérmitting use of less outsnde a|r

< 4 . *, . . . -

- N
~ *
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Reduction in 1974 amounted to 20% in electricity resulting i
and to a 25% reduction in steain consumption resultifg in a $444,000 cost avaidance.

P izl |

1

© Massachusetts Iystitute of Technology

Cost Avoidance: $1,138,000 (equal to 22-23% of total energy budget)

© 5 3665,
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.. GENERAL cowseﬁATlom EFFOR'[S , _ S
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Princeton University - .~ Locaton: -Princstor, New darsey

-

/

Approaéh: Total Program_. — Insulation is Important o 3
Status: Report December 30, 1975 '

STUDY PROGRAM OBJECTIVES )

1 Complete analysis and documentatron of energy consumptlon characterlstlcs of 11
major buildings on Main Campus.

2. Feasibility study of a Central Supervisory Control System

3

~

A survey of energy saving capability of storr windows and wmdow shades when used

to balance and/or reduce-building system loads-
4, Development of energy savifigs program through the use .of higher efficiency, reduced
lighting levels and localized lighting of office areas. 4

-
[

FACILITIES OPERATING PRO?ES’U’RE CHANGES * .

1. Residential facilities to be set at 68°F in winter with six-hour night setback to 60°F.

2. Academic buildings, with the exception of special research areas maintained at 65°F
with setback -to 60° from 5: 00 P.M. to 7:00 A.M. at night and on weekends and

~holidays. =

3. Administrative bmldlngs mamtameﬁ at 65°F with setback to 55°F at nlght and on
weekends and holidays.

4; Increase minimum summer air conditioning temperature level to 77°F

5. lamping of non-critical areas.

6. chedule holidays to provide for long weekend shutdowns. )

Cc

RAL UTILITY SYSTEMS CHANGES ~ ~ \

PR

1. Installatlon of a eat exchanger to replace steam driven chillers during-the winter

~  season when the outside temperatureitapqual or. less than 55°F. “ .

2. Addition of secondary chilled water- pumps to ,major building systems to |mprove
system efficiency and reduce ener consu mption.

3. Use of night setback temperature ¢ trols.

4. Systemsadjustment to reduce or eliminate the need for reheat in areaswhere humidity
control is mot critical. ; - {

.

1. Attic insulation of 11 dormitories and 250 married student and faculty housing units.
2. Minimize individual, buildings heat loss through the use of temporary walls over large
overhead doors and other:major sources of air leakage.

. 3. Installation of separate hot water heaters in selected apartment house and dormitories

" to permit the shutdown of the main boiler units during the non-‘neatlng season.
4, Replacement of old furnace burners with high efficiency units in facilities not on the,
central utility system s
5.  Reduction of hot water temperatures.

ot . ¢ . .
3 . 13
[N

wi

«
&

Average Temp. Oct — Mar 40.8°F .
. “Apr— Sept 66.8°F ~ -
— TN
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6. Use of water restrictors in all dormitory shower fixtures. ,

7. Use of automatic water temperature controls to match the boiler water temperature to
. demand based on outdoor temperature for apartment boiler units. -

8.

Installation of non-electric steam radiator controls in individual apartment units to
adjust to tenant need and balance the total complex load.

RESULTS OF PROGRAM AND FUTURE CONSERVATION PLANS . ‘

1.

2.

-

Design and installation of central supervisory control system. Type and sizé of system

to be determined.

Include energy conservation as a prime consideration in future new construction and

major rendvation programs.

'
°

.~
\

Fuel Consumption reduced by,25% .
Electrical Consimption reduced by 13% through FY75.
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1 : : - . Location: New Haven, Connecticut . :
Yale University N ot
. - Avg. Temp: Oct-Mar 37.3°F ..
¢ ' Apr - Sept 63.8°F

t .

Approa'ch:' Holiday peried shutdown, and gbn:iputerized Central Control
Status® Report, September 1975.

METHOD OF ENERGY COI;ISERVATION PROGRAM lMPLEMEl\ﬁATION

. Conservation program .nitiated 1970. University Operations Conservatlon Committee
" convened 1971, proposed thermal cost reduction program. Presidential directive issued 1973 _
reinforcing ongoing program, stating additiopal conservation steps and directing Christmas
shutdown. Faculty Energy Conservation Committee appointed November 1973 to review
f procedures and elicit support of the institutional community. Monitor appointed in each
area or building to keep track of energy use, reminding occupants of the need to conserve
energy. . .o _ |

‘ , ]
CONSERVATION POLICY DECISIONS AND TECHNIQUES -

Temperatures to be reduced University wide to 65-68° range. |
Air conditioning used only when interior space temperatures exceed 80° no new |
comfort air conditioning installed. - . |
Review of all forthcoming building designs to minimize energy consuming features. i
1970 review of each of the 200 major buildings bn the Yale campus with respect to i
thei( energy consumption and cost trends. Review pomts out that science and medical _ |
buildings are most energy intensive and thus’ pnmary targets for initial conservation =~
measures. ~ R |
5.- 'Aerial infrared photographic survey of campus to |dent|fy heat loss. | |
6. Thorough review and recalibration where necessary of all existing controls.
7. Reduction in illumination levels {except. for seturity) and lamp wattages. . ‘
8. Night and weekend bunlding shutdowns and consolidation of activmes into fewer
buildings. - ,
9. Reduced hot water temperature i
10. Reduced building heat leakage using blinds, drap&c, solar tint, etc. N
11. Stnctlvﬁhered to standard maintenance procedures such as regular, systematic
inspection of steam traps, valve fuhctions and air filtration. ) : -
* “12. Canversionfrom ihcandescent to fluorescent fixtures in many areas. ~
18: Installed time clocks on lighting, ex{?ust,“and air handling systems. .
14. Rezoned many heating systems for hore efficiency. -
15. Installed variable speed drives on motors.
16. Reduced, where pOSSlble, fresh air make up. S
e 17. Equipped 3 main boiler plants to- opérate o either steam or electricity dependent
. upon availability and expense ¢f energy services.
18. Converted all chiller plants to operate on either ‘steam or electricity dependent upon
availability and éxpense of energy services, & . .=
. 19. Monitoring devices, alarms, and 24 hour recorders insmlled in all main boiler plants to
- measure stack emissions and combastion: efficieNcy. .
20. Systematic reporting of conservation~ progress to the Unwersnty communlty via
* calendar announcements, graphs, etc. .

W M=
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HOLIDAY SHUT DOWN o | - ' -
Normal operations suspended from- Decégnber 22,1973 to January 1, 1974 and dormitories
closed December 22 until January 13. Temperaturé reduced in all buildings to 50°F and hot

water service suspended..
>
e

RESULTS OF SHUT DOW

. . : RN

Fuel oil consumption reduced 18.6%

Electrical consumption reduced 18.0% \. v

SAVINGS o $92,300 '

COST ~ ' 15,000 . .

NET SAVINGS $77,000 ~ . S 4
. COMPUTWED CENTRAL CONTROL FACILITY ' A : Y

1. 1970 feasibility study undertaken on’a central computerized ¢ontrol system.

2. In 1974, aftec a four year sucgessful conservation effort, the first phase of the
computerized centro] system installed. System will eventually monitor and control
critical mechanical systems in all major buildings and power plants, log and record
management information, ‘remotely respond to_specific building needs and quickly
diagnose and initiate remedial action for the control of malfunctions. ’

3. Installation of entire system to be phased over ten yeéars to insure that.a sound
conservation program cap be majntained manually prior to the installation of

automatic contﬁ‘l?. ~ , .

.
2.
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* St LOu'iS JuniOf' Locatioh: St. Louis, St. Louis County, Missouri

) ) (District Office)

‘ . . ) Florissant Valley Community College

: COHCgC; DISU'\]Q{ . Forest Park Community College.

) P . . Meramec Community College .-
e
/ FTE:- 6166
Y ’ ‘ @ . Avg. Temp: Oct - Mar 39°F ha

) , * Apr - Sept 70°F

Approach: Multi-Campus Program -
Status: Report, March 13, 1975 \

, STATUS OF EXISTING FACILITY
1° A detailed analysis of utility consumption for each tollege was made in 1973.

2. District-wide facilities total 1.7 million gross square feet with 1.6 million being air )
conditioned and temperature controlled year‘round. All. colleges have central )
supervisory control systems on the heating, ventilating and air conditioning equipment.
In 1872, 373.9 billion BTU’s were consumed in electricity and natural gas. :

~ \

3. Actions taken in 1974 included:

a.  Elimipation of third shift (10:00 p.m. to' 6:00 a.m.) for custodial work to permit
.complete shutdown of all latge fans with consequential reductions in air
conditioning and/or heating loads. .

b. Higher mixed air temperatures — raised from 55°F to 65°F.
.. Thermostats a't 68°F winter and 78°F summer. o

é;d. Reduced air supply velocity. ’ ‘ .

e. Outside cdmmunity users of_sg%ce were told that ro air conditioning would be -

: provided for. weekend functions. This permitted shutdown from 6:00 p.m. Friday
, to 6:00 a.m. Monday. ’ :

f. Intgrr]al scheduling of use of §p£ce was tightened up so that use of space during°

off 'peak periods would be copcentrated in a building- area. This allowed

_ elimination of air conditioning in entire buildings or in sections of large buildings.

-

"g. ' Incandescent fixtures were replaced with fluorescent fixtures wherever possible.
* h. -Lighting levels were reduced wherever passible. _ _ _
. '{_"’:‘_’_‘ - S ety S - (s - ’t’ - - R - P P
..z .i. - The_ control system on exterior lighting received increased maintenance Dd was
100% utilized on all exterior lighting. { :
. ~ o™
“ ' "f o . j‘ . '] ¢ ~
P .;, 5: K ' - ~ 4 > R >
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‘ I




% 4. Results of Program

.-a."  Project reduced total consumption from 373.9 billion BTU in 1972 to 228.6
billioh BTU’s in 1974 — a 39% rgduction. g
\ 2 b. In 1972, 222,000 BTU’s per sZZare foot wgre USed.'Thi_s was reduced in 1974 to
. ) 135,000 BTU's per square foot per year. . " -
c.' AlihOUgh utility rates were increased 18% from 1972 to 1974 costs were reduced
* from $50 per FTE student in 1972‘to $41 per FTE student in"1974. ’

Cost Avoidance: $181,000 ) ~
—~ ' - - -
1! “ . . Pl
Fa
/,_f/ . ) '
. . - Location: Pinellas County, Florida
St Petersburg -, . Dy ionse
. . Avg. Temp: Oct-Mar 65.7°F
JuﬂlOf COHC_gC _ . Apr - Sep 79.6°F

- )]

Approach: Basic Program Pays Off — A Small School Approach

Status: Report, May 2, 1975 ‘- - ’

. . ] ANe—
FUNDAMENTAL ST\EPS
1. Set cooling at.78°F.
2. Shftdown all HVAC nights and weekends.

3. Efiminated daytime corridor lighting where natural light'is available, ¢

. 4. _Noillumination over 80 foot candles for normal ase.

5. * Shutdown all decorativé lighting, fountains, etc. . ’ o

6. Prohibited use of all electric portable heaters, fans and hot plates. . N

7. Shutdown all power to refrigeratet drinking fountains December th'l%ugh February.

8. ,Shut off all oil or gas fired hot water heaters used for showers and heating pools when

"~ the 24-hour average outside temperature is in excess of 75°F. ]

9. Closed libraries on Saturdays and eliminated all activitiés.on campus except testing.

10.

0. ' Inspected) and tightened em;i‘czl connections, set dampers properly, calibrated
k

urner combustion efficiency.

9

heating and cooling coils, chec

-~ EXCELLENT RESULTS e i o,
.l:;/ectrica/‘- Consumgtion: ., ' 4 = / X )

W
AY
&~

A reduction of 2,690,159 kwh: a 27.8% reduction in 1974 over 1973 levels -

4 . .

Fuel Oil: ' RN .

-

Saved 2,828 §aﬁons:adollar savingg,of $11148 - S ot
| | N " . :‘(} - G, .

— ]

"Thgrrqosta , tightened fanbdlts, cleaned and lubricated fans, clea ang. serviced -
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Carleton University . - Location:  Oftawa, Canads

. . " Avg. Temp: Oct-Mar 25.8° Fe
o ’ Apr - Sep 59.3°F
- .1 - A .
Approach: Future Programs -

Status: Report, May 15, 1975{\/ ) .

PROGRAM NOW IN FORCE \ . i

1. Fan operation Teduced from 24 hour operatlon to 8 to 12 hours per day

2. Removed 10,000 four foot fluorescent lamps.

3., Reduced domestic hot water heat.

4. Built vestibules, weatherstripped doors. . - R

5. Shaded windows outside and inside. : “

6. Mechanical chiller operation season reduced from four months to three months

7. Supply air quantities reduced by reductnon of fan speeds, tying exhaust fans to door

. switches.

8. Connected all chemistry department fume hoods to a central pagel under the cgntrol-.
N of a senior technician. .

9. Reduced differential between warm and cool air in double duct systems.

\ -

PROGRAMS BEING ADOPTED FOR THE FUTURE

1. Change snngle duct terminal reheat from constant volume, constant temperature to a
large zone primary variable volume: system controlléd-by solar foading.

2. Change dual duct, single fan, constant volume systems to dual fan, variable volume.

3. ' Install heat recoveryt systems where once-through air systems exist.

4* ». Install secondary systems to satisfy needs of small area,users in large bunldlngs

5. Install perimeter hot water systems to permit shutdown of Iarge air systems out of
| regular working hours during the heating season.

6. \ Heat recovery by heat pump or heat exchanger.

%ost Avoidance 7 s 4 ‘
ToDate:  $218,000 * ! ”
Future: $250,000 )




L\ ENERGY TA/SK FORCE:

John Embersits, Chairman — Yale Ubiversity
Ralph 8. Kristoferson — University of Texas System
«Elmo R. Morgan — University of California, Berkeley
H. Stanley Palmer — Colby College S e
_ Gae P. Russo — Kent State University } . . 1
Ted B. Simon — Michigan State University . T . ;
.Da\; d I. Newton — Executive Director \ . o s ‘ ‘
. . : |
!

L4

>

- / " .~
ASSOCIATION OF PHYSICAL PLANT ADMINISTRATORS OF UNIVERSITIES AND
COLLEGES T

/ . . N LN
Energy Committee b ' :
Russel N. Giersch, Chairman — University. of Akron
/ H. Stanley Palmer — Colby College

4

/. Logan B. Council — Texas A & M University . ’ ‘ 1
/ : P
' Paul T. Knapp — Executive. Director . .

/. Richard W. Anderson — Energy Project Manager , ‘ =

/ fs‘ ’ Ny .

"NATIONAL ASSOCIATION OF COLLEGE AND UNIVERSITY BUSINESS OFFICERS
/ .

/ Elmo R.- Morgan, Chairman — Facilities, Planning and Management Committee, .
University of California, Berkeley ‘
D. Francis Finn — Executive Vice President . ) -, .
-Steven C. Hychka — Staff Assistant for Federal focus

/ TECHNICAL SUPPORT, i

*  James P. Sneathen — Mich‘;gar) State University
, Gerald D. Scott — Texas A.&M. - . .
A.L. Hesselschwerdt (Retired) — M.LT, " T .

J. McCree Smith (Rg’(i_&%—} North Carolina State University

4 IS : : . ; .. “
Particular appreciation to the National Electrical Manufacturers Association and
National Electrical Gontractors Association for permission to,gdapt portions of their

£xcellent Total Energy Management Manual.
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