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approach wind. Approach wind of sufficient magnithde (the magnitude
depending on the bafle arrangement which is designed to reduce drift)

will cause cross-flow augmenting the natural draft. An adequate desigp
requires the consideration of both flow conditions. :

Expression for Cooling Tower Performance

The performance of a cooling tower is described in terms of its effective.
ness as an energy exchanger. The effectiveness is defined as the ratio of
the energy actually exchanged to the energy available for exchange.

Effectiveness expressions:

Case 1. The slope of the operating line on the ¢ — %
saturation line in the region of water temperatures considered.
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F16. 7. GRAPHICAL INTEGRATION TO DETERMINE NUMBER OF TRANSFER UNITS
REQUIRED FOR DESIRED OPERATING CONDITIONS OF ExamrpLE 1

Case 2. The slope of the saturation line exceeds that of the operating line.

e = by~ ha N e 7]

| % (B — twp) b~ twb
This equation represents the approach to wet-bulb.

Usual tower operating conditions conform to Case 1. Because of the
curvature of the saturation line, operating conditions may present them-
selves to which neither Case 1 nor 2 applies. Since a simple expression for
the intermediate case is not available, the expression of Case 1 may be

| of operating conditions falling into the
intermediate classification. ' ’ :

When the logarithmic mean enthalpy difference is a sufficiently accurate,
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diagmm exceeds the slope of the

. CHAPTER 26. SPRAY EQUIPMENT
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overall potential the effectiveness as defined may be expressed analytically
ve: :
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- where NTUmin is Z2¥ for Case 1
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or where NT Umin is

ch (m) for Case 2

i0, 25, or € t it is always less than unity.
and ri is the ratio, Py or 7= taken so thg y [

i ine is, to a good approximation,
e slope of the saturation line is,
Thleoa;/ ggfa %he cl?ord of the saturation line petweenﬂthe enr:‘r:.trll]?dafrg‘ll‘
.. thes zfter temperatures. Solution of Equation 8 oflers aber thod for
B fi);l:ervrvnining the performance-of a glgrlen towe& ‘t‘,h};elsll (':1;: g;utt;l ber of trans-
i ter rates are known an e at
fer units, £35, and W2 i ture range involved. If these
i reatly in the temperature rc v 3
line e:i gzstan::ev:vzilgble e}; trial and error solution of Equation 7 will also
a T )
;ield the tower performancei

Make-Up Water

Since the atmospheric water coolifnghequipg;c-anif1 p:rrégzr?(s) izi (f{u;ﬁtgorr:
i aporating a portion of the water :
S;‘;?r?()i,exl') %hi‘l"e?s a congtinual drairA on the quz:nlt}\'tglr (;fa rzg.écci; :':et-hé slzztetggr,
is : ed. Approximate :
and this loss must be replac ately 1 gl of Wt 1900 gom
3 1 of water cooled per degree of g H { .
e}’eritlegogr%acmled through a 10 F range, 10 gpm of wat<i:r vylllulsasaxl'fy
gui‘;ved‘ to replace evaporated watt;;. Repgllcemznto rzlgz)% 3:) fl:he sually
float control valve. Because the evape \
;eg\lll(leztggh?gdathe salts which the water contained, high concen:g:st;g;l ?(t;
szﬁts may make chemical treatment of the make-up water ne

UIPMENT
TABLE 5. COMPARISON OF VARIOUS TYPES OF ArmosprERIC WATER COOLING EQ
Figures indicate order of desirability

Decx | MecaantoaL| IxDoOE
C?’ZLNI:?‘ SP?:;: %:::!:‘n TowsR Eth.u-r Tower
x 2 1 3 4 f
Py 5 4 3 2 15 X
ﬁrgaht 1 2 Z;» 435 4; 2
el . . ]
Weigght per square fo0t e - :i g i : 2 o
Independence of wind veloCity....ocereoev ¢ o : : 55 23
Drift nuisance........ 1 . 4 i 38 53
Make-up water required . ..o 1 : : s - ’
Pumping head ! 2 2 2 p o
Maintenance — 2 5 s 3 ) 5
Suitability for congested dzstncts.h......_ﬂv.‘_.
Water1 quantity required for definite 6 5 - 12 1-2 3
result o
xNot comparable. .
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