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qui t, thus reducing the labor req
i o llat lly ia less exp .,
is made easier and faster. Responsibility for the proper
operation of the system is more easily fixed because the gys-
tem has been designed and bled by the fact
with the components properly sired and balanced (see Chapter
35of the 1961 Guipe Axp Data Book).

DESIGN CONSIDERATIONS
- The basic consideration in designing an air conditioning
system for a supermarket is to obtain an economical, efficient
system with as much simplification as practicable.

Lload Calevlations :

Heating and cooling loads usually should be caleulated using
the methods given in Chapters 25 and 26 of the 1961 Gume
Anp Data Book. Data for calculating the loads from people,
lights, motors, and special heat-producing equipment should
be obtained from the store owner or manager. A minimum
quantity of outdoor air (often established by local building
code) s introduced through the air-conditioning unit, because
the infiltration through the entrance and delivery doors is
often high enough to prevent pressurization of the building,

Many supermarkets are units of a large chain owned or

d by one y. Standardised construction, layout
and equipment used in designing many similar stores simphi-
fies the load calculations.

One large chain has developed load charts which show the
heating aod cooling requirements for any size of building
(of their standard construction) in various areas of the coun-
try? From experience, load factors have been determined
based on the area of the entire store, including sales and stock
aress. The average cooling load for a store in the central part
of the country would be 1 ton per 350 gq ft. In the southern
sections, the area per ton would be 300, while in the northern
section the value rises to 400 sq ft per ton. If the store is
located in a shopping center with other types of stores adjoin-
ing, the area per ton requirements for cooling may be in-
creased. The heating load would alss be decreased.

. Air Distribution
" With air-conditioning equipment located cutside the sales

area, a duct system is used to distribyte the air to the sales
space. If the units are located in back rooms, ducts are usually

d. The unitary
and maj

run along the side walls to the front of the store. No return air
ducts are used, and air returns to the unit through the back
room, thus cooling that area.

1962 Guide And Data Booy

The direct-fired equipment is more commonly used becaug,
of lower cost and reduced maint i
The

area of a sup ket is the most difficul,
section to heat. Many stores in the northern part of the Uniteq
States are built with vestibules, which are provided with
separate heating equipment to temper the col air enter;
from outdoors. Auxiliary heat may also be provided at the
checkout area which is usually close to the front entrmnca

Other methods being used to heat entrance areas include.
(1) air entrances, (2) infra-red radiant heating, using Zas-
fired or electric heaters, and (3) the use of waste heat from the
refrigeration condensers. -

Air-Cooled Condensers b

In recent years the use of air-cooled condensers has in.
creased greatly. Most installations are made on the roof of
the supermarket, although local codes or architectural desigy
may prohibit such locations. If air-cooled condensers are
located at ground level outside the store, protection must be
provided against vandalism, as well as truck and customer
traffic.

Cooling Towers

If water-cooled condensers are used on the air-conditioning
equipment, and a cooling tower is required, provision should
be made to prevent freezing during winter operation. See
Chapter 37 in the 1961 Guipz AND Data Book.

Controls

The control system should be as gimple as practicable, o
that store personnel are required only to change the position
of a selector switch in order to start, stop, or change the sys-
tem from heating to cooling, or cooling to heating. A typical
oontrol system used by one large chain is given in Reference 3

PART IV: DEPARTMENT STORES

t stores vary in size, type, and area of locatian
80 that the degign of an si ditioning system ires an
individual solution for each store. However, the individuat
solution can be simplified when the designer is fully aware of
the various factors to be considered, and their proper impor-

tance in the final lysis of store requi ta. Special con-
sideration must be given to economic principlesa.
Y d air conditioning provides filtered air to the
store, reducing stock ilage and building mai
costs. An ample mini ity of outdoor air reducesor
supply kmi odor problk Ex 1l f of the quality

If the units are on the roof, the duct system includ,
and return ducts, often using combination supply and return
type diffusers installed in the ceiling over the sales, stock, and
back room areas to be conditioned.

The front section of a supermarket generally 'has the

- system include: (1) an automatic control system properly

designed to compensate for load fiuctuations, (2) zoned air
distribution to maintain uniform conditions under shifting
loads, and (3) use of outdoor air for cooling during inter-

diste seasons and peak season (Christmas and Easter)

Y

greatest load, due to large glass area,
ion at the check i

Many over-
come this load by discharging at least 50 percent
of the total air supply into the front third of the sales area.

EQUIPMENT
Heating

In most modern supermarkets the same air handling equip-
ment and distribution system is used for both cooling and
heating. Boilers may be used to supply hot water or steam to
coils in the air handling unit, or direct-fired equipment such as
duct heaters, blower-type unit heaters, or horizontal furnaces
may be used.

sales periods. It is also desirable to adjust indoor temperatures
for variations i d While the control of
humidity to close tol is not y, the properly
designed system should operste to maintain relstive humidity
of not over 50 percent with a corresponding dry-bulb tern-
perature of 78 F. The low humidity eliminates musty odors
and retards perspiration, particularly in fitting rooms, which
ghould receive special consideration. .

DESIGN CONSIDERATIONS

Before making load calculations, the designer should exsm-
ine the store arrangement to determine the various items
which will affect the load, as well as the system design.

store Air Conditioning

existing buildings, & survey can be made of actual con-

Fz{ﬁou, ﬂ:o‘} arrangement and load sources. For new build-

.stm examination of the drawings aod discussion with the
srehitect or owner, o both, will be required.
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Table 2 .... Approximate Lighting Loads for
Department Stores

survey should include ad ." of locati n for
e;::pm, escalators, service areas, fitting mms,.specml_ty
hops, and other areas or enclosures whir.:tf may require special
nent. Location of columns and ceiling beams slmuld_be

Watts Per
Arec sa Rt
Basement..............ioiiiiiiiiiiaieaeas 3-5
Diooer Bisors, Wommaa's W )
U Floors, Women's Wear. ...
‘bl locat Us’l::rﬂoon. House Furnishings. . 23

reatmen:
with regard to duct ar po 0
:?::,jpment. 1f central station or unitary ?qulpment i3 to be

Joeated on the roof or suspended fmmm@&the ru::xlﬁ:ﬁg
ral or archi 1 probl ‘ p
::vﬁ areas should be checked for possible location of duct

and pipe risers.

. r stores usually have beauty parlors, restaurants,
. Larges

and auditoriums. These areas may
mm‘dumr:? all the time the store iz open. Where the load
from one of these areas is small in proportion to the wtal,
this load may be included in the portion of the sir-condition-
ing system serving the same floor. If, for any reason, _prnsem.
o future operation of the plant may_be‘ compromised by
such a method, a separate air-yondﬁmm_ng system wuld
serve this space, with refrigeration sqppl.md_ by.t.he main
plant or a geparate system. A separate air distribution system
should be provided for the beauty parior, due to the concen-
trated load in this area.

t, b of the required service facilities, is

The resta : ¢ s, §
* seldom relocated to another part of the store. However, it is

generaily used only during the noon houra. For t.heg reasons,
and dsoy for control of odors, B separate air handling system
and i a sep refrigeration system should be
considered. In some dining areas, it is advisable to provide a
forced exhaust equivalent to the supply in the restaurant-
area, because of the possibility of odor leakage. .
An important item which should not be overlooked during
the building survey is the determination of fu.hue plans for the
store by direct Mation with the architect and owner.

Table 3 .... Approximate Occupancy for
Department Stores

Sq Ft
Ares pee Porson

First Fioor, Sug] o
U Floors, Women’s Wear. ...
Ugﬁ Floors, House Furnishings

approximate check values of Tables 2 and 3, the diﬂ'efeneu
should be reconciled with the store management to imsure
1 d ding bet desi| and owner. i
Other sources of load, such as motors, _benuty parlor
restaurant equipment, and any spgcia.l display or merchan-
dising equipment, should be determined.

Ventilation
In general, the use of artificial light is increasing, :nth the
result that the internal ible load is sub inde~

pendent of outdoor P The .' req i
is one air change per hour to overcome infiltration by pro~
ducing a slight positive p. within the ture. The

d is 5 cfm per person, but 73§

This factor can have a great effect on the final decision of
the type of ai Jitioning system to be employed
LOAD DETERMINATION

The load calculations should be made in accordance with
the methods described in Chapters 25 and 26 of the 1961
Gume Axp Data Book.

Indoor Conditions :

1) is

ofm rson is preferred. Bowever, the air change rate
muscp:i:tpge less than one per hour. These standards have.
been found Iy ptable and ad for ing
odors and keeping the building atmosphere fresh. Ho;gewr,
local ventilation ordinances may require greater quantities of
outdoor air, . .
Paint shops, alteration rooms, rest rooms, eating pllac-i
and locker rooms should be provided with posif > exha
ventilation, aod their requi must be checked against
ini door air.

‘_Bet_:ause' the ocoupaney (except for ,“"f Jpersonnel) s

o oor are . Y
exceed 78 F dry-bulb and 50 percent relative humidity at
" maxinum d i

design conditi and .73 F dry-
buib at mini door winter conditions. Winter humidifi-
cation is seldom employed in store sir conditioning, due to the
problem-of moist d ion on wind Todoor sum-
mer conditions of 78 F dry-bulb and not over 50.pement
relative humidity are used for high quality instaliations.

Intemal Loads
Estimates should be obtained from the store management
of the number of cust and store p ! normally
found on each floor being conditioned. Particular :
be paid to specialty departments or other areas which
mmay have greater than averag trations of Y
The electric lights should be checked for wattage and type
(ﬂ“(ll\:seent, cold cathode or incandescent). Table 2 gives
2pproximate values for lighting in various areas, while Table 3
Bives approximate occupancies.
the collected data shows a wide divergence from the

SYSTEM DESIGN

Air-conditioning systems are generally of the unitary. or
central station {ype. The unitary systems may range f{?n}
pletely self- ined equip to factory ;
sir-conditioning units with separste air-cooled condensing
units. For further information on unitary equipment, see
Chapter 57 of the 1861 Gume Axp DaTa Boqx. Central sta-

tion systems are discussed in Chapter 1 of this volume.

A central station system may be provided for a particular
store area, such as an eatire floor, or it may provide eomja—
tioned air to booster units.which are field-assembled units-
containing a fan and drive, dehumidified air and bypass damp-
ers, filters, and sometimes a heating coil. )

Hesat pumps, either water- or air-source, are also used in
department store air conditioning, where favumple electric
rates are available, and where a suitable location can be
found for the equipment.

The selection of the system type should be based on an




