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CHAPTER 16

SCHOOL AIR CONDITIONING

Considerations, Criteria for Design, Design Considerati

y Design, Mechanical Plant Design, Types of -

Ventilating Systems, Types of Heoting and Cooling Sy:fems. Momcmc Control, Operation, Maintenance

HE purpose of this chapter is to outline the factors af-

fecting the selection of heating, ventilating, and air-
conditioning systems for schools. The components of these
systems are the same as used for other types of buildings.
Their combination in school systems, in some cases, will be
ihe same a8 for other buildings, but may differ considerably
in others in order to provide optimum condxuons for effec-

less than those for 1 and
The need for cooling is dlscusmd in the following section.
With regard to code req vary from
acceptance of natural ilati such as obtained by
ng of dows, to & i of hanical supply

of a specxﬁed qwmtlty of m, which sometimes i3 8s hxgh
2s 30 cfm of outdoor air per occupant. The variations in

tive school work and to comply with local

GENERAL CONSIDERATIONS
Some of the factors involved in providing proper heating
and ventilating plants are often not recognized ful.\y They
include ‘indoor levels required for best 1
and instruction, ventilation; arrangements and periods of use
of school plants, advantages of automatic control, and proper

" perspective of costs.

Many designers and school administrators approach the
problem of providing proper indoor conditions as one of heat~

- ing, whereas analysis may show and experience confirms that

cooling rather than heating, is required during periods of
occupancy most of the year. Often administrators have re-
marked “Our problem is not hesting. It is to get rid of beat.”
T become dve, particularly in classrooms,
because of the heat gains from occupants, adequate lighting,
and sun effects.

The optimum environment for leamning has not been es-
tablished by basic research, though such research is cur-
reatly in progress. Numerous surveys have been made in

y of outdoor air specified usually are due to the lack
of 2 uniform understanding of the reason for ventilation. Re-
search has established that ventilation air is required, nat
to replace oxygen for breathing, but to dilute body odors,
which become intensified in densely occupied spaces. A dis-
cussion of air requirements will be found in Chapter 8 of the
1961 Guine ANp Dara Book.

Elementary schools of recent design are generally single-
story buildings, often placed at considerable distance from
each’ other. Windows 7 ft or more in height and exbendmg
the full length of one or more classroom wslls, often raise
gmst bl of an i indoor at-

and in p

of eye strain.
Seoondary or high schools are more often {wo- and three-
story structures but present problems only slightly less
severe than grade schools. Separation of school buildings
results in i d cost of the mech 5y
A further ch istic of school buildi is & wide
variation in use and occupancy. Classrooms (the largest
gingle group of occupancies), lecture rooms, assembly rooms,
audmonums, and other sum]a.r areas have umiormly dense

eﬁmme.memmdxm'lustryamime on the i

in in the and quality of work ac-

mmpl!shed of oﬁce and factory workers when temperatures

are held downward to comfortabte limits. They show increases

in efficiency of roughly 30 percent and reduction of absen-

teeism of 20 percent.
Fewmeyshavebeenmadeontheeﬂecto{wohngm

C ions of & recent

. typeofsurvey’of 150 teachers in t.hetmddleandsoutbmxddle

region of the United States included thc following:
l Much improved grades, 23
Munh wwr facility in lmmg new subjects and skills,

Muchmomw-mm msodomnmresauch,sspemcnt.
4. Much greater ability to eoncentmm 85
5 Much more effective use of my fearned, 30
6. Much mare effective use of study time, 59 percent.

From tlus md other like surveys, it seems clear and definite
that g will result from air
onndmomng the dassmom The effect i in providing a better
society and an improved economy in years to come follows
with equal assurance. This is now generally recognized. As s
result, cooling or air conditioning was provided in more than
20 new U, §, schools by the close of 1959.1 Costs of schools
"‘mnged for and provided with air conditioning have been

school design (&ir
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fh,” air iogi: i jon;:
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ies, shops,
and similar funchoxml spaces have lighter occupancies and
also have different and varying ventilation and temperature
requirements, Many schools include multipurpose rooms
serving as auditoriums, gymnasiums, and community centers.

Thenorma.lpenodsnfopemtwnueﬁvednysperweek
for nine months per year, with eomplehe shut dovrn dunng—
week-ends and periods. Sy for
areas, gymnasiums, suditoriums, and multipurpose rooms,
suilable for community activities, will often be operated at
times when the systems for classrooms and other general
educational areas may not be in operation.

- Automatic control of p and system \
isa sity if fortabl ditions are to be obtained.
Proper apphmtmn of controls may return the cost of in-
vestment by savings in labor and fuel within a year or two.

School boards are often criticized by their constituents for
spending large sums of money for so-called luxury items, with
the result that economy in construction and design becomes
2 paramount factor. This often tends to limit the mechani-
cal equipment selected below that required to maintain a
proper indoor atmospheric environment.

CRITERIA FOR DESIGN

Comfort, cleanli duction of odors, mai of
slertness, compliance with codes, installation cost, ense and
cost of upkeep, cost of operation, and adaptability to con-
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