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mechanical draft towers vary from 250 fpm to 600 fpm over the gross ar&;
of the structure. |

Mechanical draft water cooling equipment may be set up inside byjj; %
ings, where it usually draws its air supply from the general space in Whic]; f
it is installed, and discharges its éxhaust air through a duct to the outside
Indoor cooling towers may be either of the wood-filled or the spray-filly 1§

type. In many cases where little height but considerable area is avails|
water is cooled in a spray-filled structure similar to an air washer,

ble, 1§

with 5§
the air passing horizontally through the apparatus and being dischargl:g
through a duct to the outside. Such apparatus does not have the counte,

flow advantage of the vertical mechanical draft water cooling equipmen; §
and therefore requires a much larger excess of air for proper operatig, 4
Air velocities and operating powers are considerably above those r 3

by vertical mechanical draft water cooling equipment.

equired 3

b A i

Data are given in Table 4 for determining the tower area based upo, i

: . . po.
the water cooling range, and the difference between the air wet-byl
temperature and the cooling water temperature leaving the tower

this table are based on an air velocity of 300 fpm through the tower,

1
For a specific installation, manufacturers should be consulted, Since%

%3-‘

the data on water cooling equipment included in this chapter

Ll are for
"general application only. .

i
i

Example 2. Based on the design data given in Example 1, determine the size of 7}

mechanical draft cooling tower to cool the same amount of water if an air velocity of 3
300 fpm is used through the tower and a spray eliminator is located at the top of th

Solution. With an air wet-bulb temperature of 70 F and a leaving water temperature ;

of 80 F, the approach to the wet-bulb is 10 F. The cooling range is'equal to the water s}

£

temperature difference of 100 and 80 F or 20 F. From Table 4 a value of 0.47 sq ft of
tower area per gallon of water is selected for an approach of 10 F and a 20 F cooling range:
With a 70 F wet-bulb air temperature the correction factor is 1.00.

1000 X 0.47 X 1.0 '= 470 sq ft of tower area
. 7
Make-Up Water

i

Since the atmospheric water cooling equipment performs its functions ¥

chiefly by evaporating a portion of the water in order to cool the re-

mainder, there is a continual drain on the quantity of water irr the system, #§
and this loss must be replaced. Approximately 1 gal of water is lost for &§ :

every 1000 gal of water cooled per degree of cooling range; so if 1000 gpm
of water are cooled through a 10 F range, 10 gpm of water will be re-
quired to replace evaporated water. Replacement supply is usually 3
regulated by a float control valve. Because the evaporation of the water
leaves behind the salts which the water contained, high concentration of
salts may make chemical treatment of the make-up water necessary to
avoid excessive deposits in the condensers.

it s ol

Winter Freezing

If atmospheric water cooling equipment is operated in freezing weather,
the water may be cooled below freezing temperature so ice forms and
collects until its weight causes damage. To obviate freezing during con- %
tinued operation, the efficiency of the apparatus may be lowered. This
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frequently referred to as the approach to the wet-bulb. The values given iy
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CompARISON OF VARIOUS TYPES OF AtvospuERIC WATER COOLING EQUIPME
: o N
TaBLE 5 Figures indicate order of desirability

Decx Mmm InDOOR
Cgouna) Semax | Srmax | Lok | MRt | Towsa
..................................... 4 3 .
. E{ 2 :{ 455 4,;5 ' ;
Area, vy 1 2
Weight per square foot - p 3 11E 21,;% é:%
B 1 6 3 i 2-3 2-3
ft nUisANCe.-oocmerprms 1 ¢ 5 4 5 :
Make-u é % g | 425 4-5— E
Pumpting remeeereees —
i U g TS s 5 3
gmﬁfﬁ?;%r congested distncfis.ﬁ__:é_m__ x 5 ra
Water quantity required for de m 6 . . 2 2 .
L

sNot comparable.

he- ing - ducing the
: ond and the spray cooling tower by re
. gﬁ%etyo I;ft?v(;tsg'r?gdpto the apparatus,h thsreby lowceirmégd theb ;:lr(;;s;n; e::ilz
@ : increasing the size of the drops produced. ©n the ©¢
the noztzl:s u?)np(iru;ystem may be shut. off and a secondary dx%t}:lbuutc:)r:
;?,me put in service midway down the }llleﬁght ofl-lthcte tog)(:iact ‘:i t\71\;'at l(:e
i 3 V ing because it will have shorter C X
will be kept 2607¢ g b tected by reducing the air
i echanical draft tower can be pro d by 1 g th
;lt;v t’ll'x‘lt'l:ugx the tower, by stopping or reducing the speed of the fans, or
i ing dampers. .
by partially closing . ) . . e vater in
- tem is operated mterml.ttently in freezing weather, .
mtlefbggfﬁsrfay freezegmd the expansion of the ice énay 1do tl)l;tglx:airll“i:le;ztr}lli
during in i i be -prevented only \
during intermittent operation can d ted oy b e Etanls
water basin when it is out of service. Un smali 10 inst: installe'd . tank
ough to hold all the water 1n the system is oit! e
lt?lreg?nsﬁdingg and the basin is <_1ra1ned into this by gravity, th_e pump suc
tion being taken from this inside tank. :

A comparison of various types of water cooling equipment is given in
Table 5.

PROBLEMS IN PRACTICE

1@ What performance tests should be given air washers?

a. Capacity, b. Resistance, ¢. Visible entrainment of free moisture, and d. Humidifying

or dehumidifying efficiency.
2@ What are different types of air washers? ~
a. Spray, b. Wet scrubber, and ¢. Combination spray and scrubber.

30 Upon what air velocity are air washers usually rated?
500 fpm through the area above the tarik.

48 What is the diﬁ'eren(;e between direct and indirect humidiﬁcgtion? N .
Direct humidification signifies that the humidifiers are within the space to be hu_m_xdlﬁed .
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