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analyzis of owning and operating costs for the various sy

being considered, as well as any other special considerations
for the particular store.

- Unitary systems generally are used where a multiplicity of
smell stores with varying hours of operation would make a
central station system both inconvenient and costly to oper-
ate. This type of design is normally encountered in the emaller
shopping centers.

Larger department stores and shopping centers are usually
served by one or more central station systems distributing
chilled water to the various areas requiring heating or cooling.
As in the case of unitary systems, the store hours, load varni-
ations, and size of load will affect the final selection of equip-
ment.

Everyeﬂortshmddbemademnnnmzetheumofmles
space for air , with
bungg:venwoexhngandmof‘ ! h bl
However, the added structural and arcbmectuml mqmmments
must be idered, as well a8 p in wmng and
rigging costs. In e ting I for equi thed
should keep in mind the maintenance and operation of the
system after installation.

Air Distribution

All buildings must be studied for orientation, wind ‘ex-
posure, tion and Boor These tactors not
only affect load calculations but also zone arrangements and
duct locations. In addition to planning for entrances, wall
areas with significant glass, roof areas, and population densi-
ties, the expected locations of various _departmenta such as
the lamp department should be considered. Certain areas

" such as beauty parlors may require cooling when the other
store areas are operatmg on ventilating or heating. Certain
flexibility must be left in the duct design to allow for future
movement of various depart.menua and in the modem store,

1962 Guide And Data Book
comfort i can be obtained with guch
an air distribution nrrangeme,nt
Duct Design

The design of duet sy should be in d
the methods discussed in Chapter 12 of the 1961 Gurme
Dara Boox.

The use of higher duct velocities is increasing for air-con.
ditioning systems in both existing stores and new uuta.llauom
Thz reducunn in space requirements for duct risers and

using high veloeiti (mmmcpmmm
ducts and approximately 3000 fpm in branches) has per-
mitted the installation of central station systems which
might not have been possible with lower velocities.

Temperature Control

Contml requirements are more or lem similar to general air

ice and are di d in Chapter 13 of the

1961 Gube'AND DaTta Book and Chapler 1 of this volume,
The extent ‘of. automatic control will depend on the type of
installation and particularly the extent to which it is zoned.
Each zone must have its own thermastst operating controls
on equipment serving that particular ares. The central station
systemn supplying air to the sones must be controlled so that

. air of the correct condition is delivered to.the zones. Master

thermostats which lawer or msc \‘.he settinga of zone thermo-
of

stats with the dry-bulb tem-
perat are often desirable from the standpoint of t:
t y. The use of outdoor air for cooling during

. intermediate fmmns should be under sutomatic control ‘s’

that this- function can be pi d at
cost.'Exhaust air contmls, when necessary, permit ven&mg or
relieving the excess air to the outside, thus keeping pressure in
the building at unnoticeable levela.

Partial, or full, automatic control should be placed on the

in lighting i . The inary duet
Iayont chould s be shesked from ,the standpoint of winter (DTN TSR, 1 Pl Plent capaeity variation 1o
;::a&::g to d:;gm:me any lz‘x"pecml lons to be P functi uf the plant design, the size ol’ the installation aod
case 3 ¥ vmg, cost as
design for separate air systems, particularly in northern areas, ﬂze) oS e s in Combletal Py oftbe

This would also be true for storage areas where cooling is not
eontanplated

Air Quantity

Supply air quantities should be selected to provide an air
change rate of approximately 10 to 12 min in normal load
densities, and ag much as 5 to 6 min for hmsvy load denmhes,
with diffusion (supply)
Care should be taken to svoid drafts by proper des:gn of '.he
distribution system. Lower rates of change, up to 15 min or
‘more, may be used for economy, for areas with low

CHAPTER 15

PUBLIC BUILDING AIR CONDITIONING

M BUILDINGS: General and Special Factors in Design, Zoning Requirements, Solar Heat Gains, Internal Loads,
't‘ﬂﬁ:?oad Distribution, Installation and Operating Costs, Local System Details, Choice of Systems; CHURCHES, THEATERS,
AND AUDITORIUMS: Cooling Load Factors, Ventilation, Precooling, Types of Systems, Design Calculations, System
Operotion, Economics; EATING AND AMUSEMENT PLACES: Survey, Anolysis ond Division of Zones, Lood Caleulotions,
" Selection of Equipment

HIS chapter deals with current practice in air condition-

ing public buildings. It is divided into three parts: Part

I, Multiroom Buildings; Part II, Churches, Theaters, and

Audlf,onums and Part III, Eating and Amusement Places.
PART —MULTIROOM BUILDINGS

In"Part 1 practice will be described for (1) office building,

* {2) hotels’ (guest rooms), (3) hospitals (patient rooms) and

4) apartment buildings.

¢ )Anr-eondmonmg for human comfort was still largely limited
to large spaces (such as thmfem) around 1930—and there-
after for a period p: tarded by ic condi-
tions in the Unwed smm Dunng the same period, however,
self-contained room units and unit systems were developed
and installed for individual rooms and parts of buildings.
Although mi lied in many inst units and unit
systems were comparatively low in first cost and, being suited
to partial installation, they onntnbuhed ina ]alge measure
to wider and i d for air condition-
ing. Durmg these early stages, with systems differing widely,”
wasgmnedwh!cheannowbeaguxdemthetm

p]anta Are now pmcbml at little additional cost and ahould be
given careful consideration.

In general, a blow-through type syster is recommended for
small department stores where the comparatively small air
quantities used to do not create serious physical arrangement
and .space pmblems The system is exoeuent in pmwdms
wnmg flexibility, -is ical, and is
supenor to systems which for load fi ions by
varymg air supply volumes, with corisequent disturbances to
the air system bdn.nce and variation in ventilation air. Multi-

pancy

and load density, or for‘areas with high ceilings.

First floor aress with high ceilings frequently have mesz-
ranine balconies, with supply ducts located beneath the bal.
cony approximately 10 ft above the floor, serving the main
floor area. A stratifying effect occurs which’ permits supply air
quantities to be based on a 10 to 12 min air change (diffusion
and load density permitiing) for the space volume represented
by this lower 10 ft strata rather than for the entire ceiling
height volume of the space. Adequnte air movement to satisfy

zone bl hrough units are often used even in larger stores.
REFERENCES
! Cooling Load Estimale Forms arScl—ClmkwwdAsrCmr
ditioners (ARI Standsrd No 2- nditioning and Re-
(ngerauan Tnstitu

An.hur 'ﬁS L. Sloan, ¢ Air conditioning the variety
store (Asr Cmddwfuna, Beating wui Ventilating, Fegnury 1960,

p. 79).
3 W A. Zumbiel: Air mndmonmg and heating supermarkets
{Air Henlmgand May 1960, p. 73).

of sy-stems ppropriate for

the size, load chamcteristics, and economic factors involved,
Air conditioning of multiroom buildings is different from

practices which apply successfully to theatres,” department

stores, or similar buildings which have large open areas with

a small external heat gain as compared with the internal load.
Multiroom buildings have a large percentage of outside

rooms, The solar heat gain alone may amount to from 30 to

- 50 percent of the total beat load. This external load is con-

stantly changing throughout the day aud t.lmefore, zoning
of the building di
themﬁermlloadmyalsovaryfmmmmtomm,md
since a central zoning system is capable of maintsining, at
best, only an average temperature throughout the zone (with
compromise results in many spaces), the results in some
spaces may be most unsatisfactory.

In a theater the occupant has no choice but to sccept an
average comfort level. In an office building, however, each
tenant rightfully expects acceptable comfort conditions in
each room. In a hotel or apartment the temperature level
should be subject.to selection and adjustment by the oc-
cupants of each room.

GENERAL FACTORS IN DESIGN

Special design requirements. To satisfy the requirements of
maltiroom buildingg, aside from the usual functions of year-

round air conditioning which include ventilation, cleaning,
dehumidifying, humidifying, heating, eooling, and air cir-
culstion, equipment must provide capacity and flexibility (1)
(to meet variations in external and internal loads, including
adequate simullaneous heating and cooling capacity; (2)
means of obtaining individually selected temperatures (with-
in a reasousble range); and (3) mai of these temp
tures in each room, independent of the others during all
£easons.

Simultaneocus capacity for heating or ooolmg has not al-
ways been given sufficient consideration in the past. At the
end of the so-called cooling season, some systems are stopped
or switched over to the winter heating cycle. Aa an examina~
tion of .weather records will disclose, there are a great many
days during the intermediate seasons of spring and fall when
both heating and cooling are needed on different facades, or
at different times on the same facade. Also, buildings of this
type frequently have large window areas with correspond-
ingly high solar heat gains. Hence on cloudy, humid days in
summer when this solar heat is lacking, some reheating may
be required. Convexsely, in winter on bnght days, the eﬁect
of sun may cooling of d areas. For
in N ber, the south exp may require heof.mg in the
moming, eooﬁng during middsy and heating again in the
afternoon. Such reversals of load cannot be met by the aver-
age conventional system. Under certain conditions, even
when the building as a whole may require heating, a few
rooms (due to concentrated internal loads) may require cool-
ing. This condition makes it necessary to have eapacity for
simultaneous heating and eooling available at each room,
independently of the others, and to have provision for in-
dividua! room control. The failure of early systems to meet
these conditions was at first condoned but now, with greater
experience and improved practices, no system will be ac-
ceptable that does not fulfill these requirements.

‘ SPECIAL DESIGN FACTORS

While t.he four types oi b\uldmga mentioned bave many
similar (as ished from auditoriums or

other lmge spaces), there are also important differences which -

affect their proper airconditioning. The factors affecting
design formchtypewillbediscussed.

1.0 Buildings. Office buildi lly include both
peripheral, and interior zone spaces. The peripheral zone may

usually be considered 28 extending from 12 to 18 ft inward .

from the outer wall toward the center-line of the’ bmld.xng and
will have windows, frequently of large area. This zone is apt
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