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evaporating pans or spray nozzles. The cooling coils serve no py i :
- during the intermediate or heating seasons, so in this respect the Pl
type equipment is often preferred, in that during certain seasons evaporayf ;
tive cooling will be sufficient to produce the cooling desired. Effecy;
cooling and dehumidification accomplished by surface units are depend,
upon many variable factors. The air velocity through the unit, i
' temperature, moisture content of the air, water or refrigerant tempe,
ture, and velocity of the water or refrigerant through the tubes muyst %
considered in selecting the proper unit for a given design load. If any (Il
these factors vary without a corresponding variation of the other factor
the effective work of the coil will increase or decrease, as the case may be_jé
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' DESIGNING THE SYSTEM

. The general procedure for the design of a central cooling and de~
humidifying system is as follows:

6 and 8.)- .

. Establish the temperature of air leaving the supply inlets. :
. Calculate the quantity of air to be circulated.
. Estimate the temperature rise in the duct system.

Determine the volume of outside air to be introduced. (See Chapter 3.) !
. Calculate the heat to be removed by the cooling and dehumidifying apparatu 5
- Calculate the size of the reheating equipment.

- Select cooling equipment and heating equipment from manufacturers’ data auf 3+
performance curves. s 3

9. Design the air distribution system and the air outlets and inlets. (See Chagptery

1. Calculate the heat gain for each room or space to be conditioned. (See Chapte“:,
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19 and 20.) {1
10. Calculate the total static pressure of the system. i

11. Select the fan, motor, and drive. (See Chapters 17 and 42.)
12, Select the pump and motor. ’

13. Design the control system. (See Chapter 14.)

ZONING -

The above general outline of procedure will prove satisfactory for th E ;
smaller and less complex installations. However, when dealing with air i
conditioning systems for large buildings, after a proper analysis has been'3ff
made of the conditions to be maintained and the heat loads encountered
it is generally considered best Ppractice to divide the complete job into 2§
number of suitably sized units.” In some casesa unit per floor or group of ;4
floors may complete the design satisfactorily, whereas in others it may be'J
advantageous to have separate units for. each of the various outsid
exposures of the building. Where the floor area is large in relation to th
outside wall exposure, it is obvious that provision must be made for th
variable load to which the outside exposures are subjected.. The hea
loads ‘on inside rooms are apt to be less variable since the fluctuations of
the outside weather conditions are not directly involved. Such condition
often result in the natural zoning or segregation of rooms having similar
exposures and internal heat loads. Variation in the hours of occupancy 1n 4

different portions of a building.also frequently require .careful zoning fori
successful operation. :
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- ® 10—CENTRAL SYSTEMS FOR CooLING AND DEHUMIDIFYING
CHAPTE

LOCATION OF APPARATUS

oH aratus and duct work is of primary im-
Availability géle?t?ﬁg tfg; ta;g:e of system fog' agiven design. In .gene}'al,
rtance v'Vhetar?jlations,' the refrigeration equipment, because of its lee,

for large "5 erating characteristics, is located in the basement along
weight, and'lop fire pumps, and other equipment. The air _condltl.(l)nl;?g.
with the bo er?;erally located where clean outdoor air is readily available,
apparatus '8 %Zaring in mind that supply and return air ducts, steam con-

the c.iesngnvt;;ter and drain connections, and electrical connections must be
nections,

Dete to the equipment proper.

TEMPERATURE OF AIR LEAVING ROOM INLETS

e .. . stributed from
oning applications, air has been distril ¢
In Co“:ifor‘t ncea(:ln{jr:féts wi%hogt producing drafts at temperatures varying
properly eiligmately 5 to 30 deg below the requfxrec.l r901mtstemp-e'lzetillli;1eg.

‘ i ing the design and selection of air inlets are: ]
Factors mftiigﬁ?%?%eiling, lenggth of blow, and temperature and quantity
height, corll)e distributed. Most summer conditioning installations (:iire
of ‘f“retdo to supply the air to the conditioned space at fron} 8 to 18 1eg
desigr m temperature. Recently the use of specially fiemgned nozz :,s
be o crl?(?ated the possibility of reducing the air quantity necessary g
has 17 tl a given heat load by introducing t.he air into the room as mucd
dxssm:l : below room temperature. Directional flow inlets which sprea
g egfanwise permit lower inlet temperatures than single dxrecnton
Fhle ;lr Comfort conditioning systems employm‘g.d_tﬂ'erer}txals bgrea er
ltllll:n 18 deg require special 'corisiderat_iolrlx and e:iie&%n et;:lpenenr%e m(:,lcsziuts):

i i " or nozzles are usually used. Further, ca U
gignngsjﬁgalglzﬁsfl’ﬁdent air quantity under all load Condlth(lj'l.Sti tc;1 :Ezml: .

: istribution. If winter heating, as wgll as summer conditio .
%oooged;if:zrb:;lished by the same distributing 'SS})’SteIm;jthf 'dfsgrgt :rix stl:ﬁ
i ill be influenced as discussed in Chapter' 9. Industria in.
:Ef:shwtilfafts are not objectionable usually employ a temperature dif
ferential equal to the déw-point depression.

AIR QUANTITY REQUIRED .
For calculating the quantity of air required to absorb a given heat gain,
the following appi'oximate‘formulae may be _used:

_Hs =dQ ' W
60 X 024 X (¢ — ty) Q T
or, assuming a constant value of 0.075 Ib for d, )
' i 0= X 55.2 @
T 60X (1 —ty)

i

M. =

Where .
Q = volume of air required, cubic feet per minute.
H; = total sensible heat gain, Btu per hour.
¢ = room temperature, degrees Fahrenheit.
., & = inlet temperature, degrees Fahrenheit. -—

. # M = weight of air required; pounds per minute. -

= d = density of air at the temperature and relative humidity of the room, pounds per
cubic foot. .
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