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A numerical integration (Table 4) is employed to determine the Number of Transfer
Units (NTU) required. 'Temperature increments of 2 F are used between successive

. . 1 ..
determinations of the quantity i p—— The energy balance indicates that the enthalpy

increments corresponding to these temperature increments are:

Lc ., _ 36,000

Ak =F At = 30.000 X 2 = 2.4 Btu per pound.

'(I)‘l'\le5 ;esult of the integration is that the Number of Transfer Units required (N TY)

Unit gas mass velocity, % = 30—';()—02 = 830 Ib per hour per square foot.

From Fig. 6, Ka = 138 Ib per hour per cubic foot.

The tower volume required is:

30,000
138

Height of the packed section is:

V= Kﬁa (NTU) = X 0.757 = 217 X 0.757 = 164 cu ft.

164
6 X6
The graphical solution for the Number of Transfer Units required for the desired
performance is plotted in Fig. 7. h,,—_l_—h—a is ‘plotted as a function of &, and the area

under the curve from the initial enthalpy of the air, 25 Btu pound, to the final
enthalpy of the air, 77.8 Btu per pound is 0.757, the Number of %er;nsfer Units required.
The effect of the rapid decrease in potential due to the cooling of the water is indicated
by comparison of area 4y, As, and 4; of F ig. 7. Each represents the Number of Transfer
Units required to achieve a water temperature reduction of about 15 F. :

A: = 0.132 NTU 51,44 to 130 F)
As = 0.251 NTU (130 to 115 F;
As = 0.369 NTU (115 to 100 F

= 4.6 ft.

TABLE 4. INTEGRATION OF NUMBER OF TRANSFER UNITS

N ha A B — by LY
[
100 25.0 714 464 0.052
102 274 75.0 478 0.050
104 298 789 4901 0.049
106 32.2 3.0 50.8 0.047
108 318 873 527 0.045
110 37.0 91.8 548 0.044
112 39.4 96.7 573 0.042
114 a8 10017 509 0.040
116 443 1071 629 0038
118 168 11238 66.2 0,036
120 490 118.9 60.9 0.034
122 51.4 125.2 738 0.032
124 538 1321 78.3 0.030
126 56.2 1392 83.0 0,029
128 586 14638 88.2 0.027
130 61.0 154.9 93.9 0.025
132 634 163.7 100.3 0.023
134 858 1729 107.1 0.022
136 68.2 1826 1144 0.021
138 70.6 193.1 122.5 0.020
110 73.0 2043 1313 0.018
142 754 2163 1400 0017
144 778 2290 151.2 0.016
0.757
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is linear oV
mic mean ot/ ation when the water cooling does not exceed 15

H ity may .
S ealpy diagram of Fig. 5. When t

CHAPTER 26. SPkAY EQUIPMENT .

i ir and the temperature

i between the enthalpy of the saturated air an ure

When th:}rgit::;?gf water temperatures involved, it can be sfhown" t’lll‘ﬁ:?: &oﬁ:r&t)ha
i i ce.

f the terminal potentials, Akhim, is the correct dnvmg' o’rr e om0

i i ion of Table 6, Chapter 1, or the temperature

be determined 2. msﬁ?lf;g:rithmic mean is a valid potential, Equation 6

approxim

may be written: B — he _ KoV o
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'd the need for tlie numerical integration for the determination of the tower volume is
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:Jiminat .

n method to atmospheric towers

The application of the foregoing desig flow conditions are not yet well

js difficult because rate coefficients and
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DATA ON PACKING CONSTRUCTION »
) 1. Raschig rings 15 mm diam by 15 mm high.
& Counterfiow, forced draft.
Z zwwmmmmzihm
! Iy forced draft.
3. Siat packed tower.
4. Badger type spray tower. .
L& 5. St packed towes. Siats 45 Oeg wih
<2 ¥ horizontal, Naturat draft chimney
A

tower, counterfiow.
/ 6. Tower No.5 with packing removed. Water

A distribution by spray nozzies placed
in basin,
7 6 7. Tower No.3 operating with natural draft
8.
7

B
1

Ka L8 PER HR PER CU FT PER (LE\LB)
v 4
h] 3

N

ic cooling tower. Slats § x L in.
Spacing 8 in. between decks.
Cross or countesfiow, depending upon
l 1 ]
0 250 500 750 1000 1250 1500 1750 2000 2250
§-18 ORY AIR PER SQ FT PER HR

Fic. 6. UNIT CONDUCTANCES FOR VARious TYPES OF PACKING CONSTRUCTION

defined for such equipment. If these are known, application c;f Eq}lte;lt;?iré
7 to sections of the tower small enough to justify use of the o}%arl hmi
mean potential will yield the tower volume required for eac ﬂse<.: n
The sections must be taken perpendicular to the path of wateredow. A
correction to adjust the logarithmic mean potential, evahll)at dasived
counter-flow, to the reduced effectiveness gf crosss-ﬂow, has been der:
for heat transfer and may be applied to this case®. ) "/1
Atmospheric towers operate with natural draft, produced 1ln z}tverftlﬁ?e
direction by the stack action of the tower structure, at zero velocity o

'Loc. Cit. Note 3, p.79. ) _
sHeat Transmission, by W. H. McAdams (McGraw-Hill Co., New York City, 1933, p. 157).
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