A = BB~ Gimh) a7 gy

[]
Ing v ~ 1 i, 307
b — b 184
Ny = 811 — 251 15
The Number of 2 o
.. 0¢. Number of Transfer Units H . -
driving potential equals 1.5 whilch '.f;?;ggf ;—’}:‘fgermmed by use of the logarithmic mean

For small size counterflow s

] pray to i
range_ only considerable data’s 13 arg avgfgglénggn&?pi%o?n:gg co'?lti:gg
ce of the

wr\

X 103

- .
-ha
&

Ay

. e - . . .
) .20 30 i 0 &5
) AR ENTHALPY, t
Fie7. G . BTU PER LB DRY AIR
RAPHICAL INTEGRATION TO DererMINE N UMBER OF TRANSF

UIRED
FOR DEsirep OPERATING Conbrtions or EXAMPLEEIR Unis

e

method accordin . .
: g to Equat
gctxon of Equation 2 toqy?ellgn, 8 is further

A variation of the‘d.
possible!* through the izs;ﬁr)xd

The advani is ' .
nta is i ; »
cquationra bged ((e)afl ttlvl;_s thform 1s in the. fact that the left sidé of th
+ With as a thermodynamic function only, whﬁe :he
YA.S.H.V.E. Resgar rma haracterigti roed - terfl i
Spray CivE. A cg REPORT No. 1189—Perfo, i e .
: R nce C i

(AS.HV.E. Transacrrons, v.»ﬂ?mﬁf‘bﬁ D)' flowe.J. P Langwal &' 8 ST S BNl

PSpray Nozzle Performance i 13). banand L. M. X. Boelr,
Asr Ccmdxlummg, May, 1943%?2?59??‘)1” Tower,

- -MPerformance and Selection of Mechanical-Draf|

by L. M. K, Boelter and S. Hori (H_ming, Piping and

Transacti. .
ions, Octol?er, 1943, Vol. 65, No. 7, p, 779). t Cooyng”l‘o‘wem. by Joseph Lichtensteig ASME ~

-542

= . H X : - I : - .
EATING VENTILATING AIR CONDITIONING GUIDE 1944

rably with the correct magnitude, 1,72,

-‘/‘tlizKaV 4 o :
S - B~k T L o - 8)

CHAPTER 27. SPRAY EQUIPMENT. -

right side depends upon the tower construction and operation. A series
of performance curves may be determined from a graphic evaluation of
the integral, which will serve either as a convenient means of analyzing
experimental data to determine the conductance Ke, or as a rapid method

. . ... KaV .
of performance prediction, once the tower characteristic, _LK' is known.

These performance curves may be expressed in terms of the following
variables; approach to wet bulb, cooling range, L/G, and wet-bulb
temperature of the entering air; and as such they will serve to accurately
cover the tower performance in consistent terms. .

The application of the foregoing design method. to atmospheric towers
is difficult because rate coefficients and flow conditions are not yet well
defined for such equipment. If these are known, application of Equation
7 to sections of the tower small enough to justify use of the logarithmic
mean potential will yield the tower volume required for each section.
The sections must be taken perpendicular to the path of water flow. A
correction to adjust the logarithmic -mean potential, evaluated as for
counter-flow, to the reduced effectiveness of cross-flow, has been derived
for heat transfer and may be applied to this case®. :

Atmospheric towers operate with natural draft, produced in a vertical
direction by the stack action of the tower structure, at zero velocity of the
approach wind. Approach wind of sufficient magnitude (the magnitude
depending on the baffle arrangement which is designed to reduce drift)
will cause cross-flow augmenting the natural draft.  An adequate design
requires the consideration of both flow conditions.’ o

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 t — k diagram exceeds the slope of the
saturation line in the region of water temperatures considered. -
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» e = A (9)
Case 2. The slope of the saturation line exceeds that of the operating line.
’ e .hl — ks 8 — &y
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- This equation represents the approach to wel-bulb. A

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 I nor 2 applies. Since a simple expression for
the intermediate case is not.available, the expression of Case 1 may be
utilized for the small number of operating conditions falling into the
intermediate classification. ’ o .

#Heat Transmission, by W. H. McAdams (McGraw-Hill Co., 1933, p. 157).
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