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smmercial practice is to choose a wet-bulb temperature lor
fl:gs:lngltill purpoges which is not exceeded during more than 5 to Shper1 cent
of the summer hours (75 F for New York City), with somewhat %gr
requirements for steam turbines and internal combustion en.gmes.1 is
difference is made because the heaviest load on a refrigerating p! fmt is
coincident with high wet-bulb temperatures, wh?:eas ’ghﬁgeﬁvilss: : nfl:;:;;lrc
demand occurs either in the winter or alter nightia er,
gv(;lvgfxrth:x:lvet—bulb temperature is low. Table 1, Chapter 8, shows desxgr;
wet-bulb temperatures which will not be exceeded more than 8 per cent
of the timeé in an average summer.
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which the %quipment must be designed, the cold water temperature must

TarLE 3. EFFICIENCY OF ATMOSPHERIC WaTter CooLING EQUIPMENT

Coouna Erricrency—Per Cent
Hammar Minimum Usual - Mazimum
30 45 to 55 60
ggi:z g::rtre 40 45 to 55 60
Na’f‘gsva; Draft l?eck or Atmospheric 25 50 to 70 gg
19 ——
Mechanical Draft.. .o 35 55 to 75

be chosen to piace the requirenient within the efficiency range of Ehe type
of atmospheric water cooling apparatus to be used. Efficiency of at;n:;ﬁ-:
pheric water cooling apparatus is_;z;lcpresselfl as the per<:S<3i1:lt(::z(1;gctzhl':t‘;:::3 ‘c:)_ [ the

1 cooling range to the possible cooling range. q :
Etl:rt;lu;erature %f theg entering air is the lowest temperature to which the
water could possibly be cooled this is:

Percer'\tage cooling efficiency of atmospheric water cooling equipment =

(hot water temperature — cold water temperature ) X.IOO i
r
bot water temperature — wet?bulb temperature of entering ai

ienci rious es of atmos’pher\m water cooling apparatus

va?yﬂitcl;?'g\?geﬁ ;)vgdzaﬁmits,t?igpending upon air velocity, c’%rﬁcent;iﬁg:ldgi
water per square foot of area, and the type of equipment. 1 (21 coi merca)
range of efficiencies is given in Table 3 although unusual desigl
operate outside these ranges. .

From consideration of the factors which include the cooling ;gngg a?)(:,
design wet-bulb temperature, the quantity of water Arequlrel cz:)x:l De
¢calculated from the amount of heat to be dissipated. The normal am

of heat to be removed from various processes of the cooling equipment are:

i 1703 HSTUSRUO 220 to 270 Btu per minute per ton.
ggrr?g::es?rt::{;;g: ration—— 950 to 980 Btu per pound of steam.

j i i inaratus..........1030 to 1150 Btu per pound of steam.
%t;a;; if‘tg{:‘f‘ngeratmg 2ppa 2800 to 4500 Btu per horsepower. -
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CHAPTER 25. SPRAY EQUIPMENT FOR HUMIDIFICATION & DEHUMIDIFICATION

Cooling Ponds

A natural pond is often used as a source of condensing water. The
hot water should be discharged close to the surface at the shore line.
Natural air movement over the surface of the water will cause evaporation
and carry away heat. Because increased density due to the loss of heat
causes the cooled water to sink to the bottom of the pond, the suction
connection for intake water should be placed as far below the surface as
possible, and at &s great a distance from the discharge as practicable.

Spray Cooling Ponds

“The spray pond consists of a basin, above which nozzles are located to
spray water up into the air. Properly designed spray nozzles break up the
water into small drops, but not into a mist because the individual drops

" must be heavy enough to fall back into the basin and not drift away with

the air movement. The water surface exposed to the air for cooling is
the combined area of all the small drops. Since the rate of heat removal
by atmospheric water cooling is a function of the area of water exposed
to the air, the difference in temperature between the water and the wet-
bulb temperature of the air, the relative velocity of air and water, and
the duration of contact of the air with the water, a much larger quantity
of heat may be dissipated in a given area with the spray pond than with
the cooling pond, because of (1) the speed with which the drops travel as
they are propelled into the air and fall back into the water basin, (2) the
increased wind velocity at a point above the surrounding structures or
terrain, (3) the increased volume of air used, and (4) the vastly increased
area of contact between air and water.

Spray pond efficiencies are increased by (1) elevating the nozzles to a
higher point above the surface of the water in the basin, (2) increasing the
spacing between nozzles of any one capacity, (3) using smaller capacity
nozzles, to decrease the concentration of water per unit area, and (4)
using smaller nozzles and increasing the pressure to maintain the same
concentration of water per unit area. Usual practice is to locate the’
nozzles from 3 to 7 ft above the edge .of the basin, to supply from 5 to
12 1b.pressure .at the nozzles, using nozzles spraying from 20 gpm to
60 gpm each and spacing them so the average water delivered to the
surface of the pond is from 0.1 gpm.per square foot in a small pond to
0.8 gpm per square foot in a large pond. ’

Increasing the pressure, spacing the nozzles farther apart, or increasing
the elevation of the nozzles will increase the cross-section of spray cloud
exposed to the air; and therefore increase the quantity of air coming in
contact with the water. Best results are obtained by placing the nozzles
in a long relatively narrow area located broadside to the wind.

Spray ponds may be located on the ground if they have an earthen or
a concrete basin, or they may be placed on roofs having special waterproof
roofing. To prevent excessive drift loss, or the carrying of entrained
water beyond the edge of the pond by the air on the leeward side, louver
fences are required for roof locations and for those ground locations where
space is so restricted that the outer nozzles cannot be located at least
20 ft to 25 ft from the edge of the basin. Such fences usually are con-
structed of horizontal louvers overlapping so the air is forced to turn a

513




