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connection for intake water should be placed as far below the surface as
possible; and at as great a dlstance from the discharge as practicable.

Spray Cooling Ponds

The spray pond consists of a basin, above which nozzles are located to V

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 b 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 cléud
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, or they may be placed
on roofs. 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 nozzlesrcannot 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

corner in passing through the fence, and the heavier drops of water are.

thrown back, owing to their inertia. The louvers also restrict the flow of
air, particularly at the higher wind velocities, and thus further reduce the
possibility of water being carried off. The height of an effective fence
should be equal to the height of the spray cloud. Louver boards are
preferably of red gulf cypress or California redwood supported on cast-
iron, steel or wood posts. Where building ordinances forbid the use of
combustible materials, sheet metal is customarily used. - :
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CHAPTER 26. SPRAY EQUIPMEN;I'

" Algae growths, during warm weather, in cooling towers and spray ponds
may be eliminated while the plant is in operation by the use of potassium
permanganate. This chemical can be dissolved at the rate of 1 1b in
134 to 114 gal of hot water. About 10 parts of permanganate should
be used per million parts of cooling water.

The permanganate attacks the algae, forms a brown covering over it,
and causes it to settle. Enough of the permanganate solution should be
added periodically to cause the water to have a pink color for a period of
from 15 to 20 min. Small additions of the permanganate daily do not
give concentrations which are effective. The best results are obtained
when sufficient quantities are added periodically at intervals of several
weeks, the time intervals being dependent upon local operating conditions.
The chemical is non-poisonous and is non-corrosive when used as directed.

,Sbray Cooling Towers

Where not more than 30,000 Btu per minute are to be dissipated, the
spray cooling tower is a satisfactory apparatus. The word fwer in this
connection is somewhat of a misnomer as the apparatus is essentially a
narrow spray pond with a high louver fence. As usually built, the nozzles
spray down from the top of the structure and the distance from the center
of the nozzle system to the fence on either side is not more than half the
distance that the nozzles are elevated above the water basin. Heights
range from 6 ft to 15 ft and the total width of a structure is not usually
greater than its height. Spray cooling towers occupy less space on small
jobs than spray ponds of equivalent capacities because the towers have
a capacity of from 0.6 gpm to 1.5-gpm per square foot of tower area. The
louvers are continually wet, and so add to the surface of water exposed
to the cooling air. :

Natural Draft Deck Type Towers

In past years most of the atmospheric water cooling on refrigeration
work has been done with natural draft deck type towers, which are also -
referred to as wind or atmospheric towers. These towers consist of heavy
wooden or steel framework from 15 to 80 ft high and from 6 to 30 ft
wide, having open horizontal lattice-work platforms or decks at regular
intervals from top to bottom, and a catch basin at the foot. The hot
water is distributed over the upper part of the 'structure-by means of
troughs, splash heads, or nozzles, and it drips from deck to deck down to
the basin. The object of the decks is to arrest the fall of the water so as to
present efficient cooling surfaces to the air, which passes through the
tower parallel to the decks. The decks also add to the area of water
surface exposed to the air, but since they furnish a resistance to air flow,
too many decks are a detriment. '

To prevent the loss of water on the leeward side of the tower, wide
splash boards are attached at regular intervals from top to bottom. These
boards or louvers extend outward and upward, and in most designs the
top edge of €ach louver extends above the bottom edge of the one above it.

Efficiency of a deck tower is improved, within limits, by increased
height, increased length, or increased width. The first two increase the
area of water exposed to the wind, and the latter increases the time of
contact of the air with the water.
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