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of Ka which were obtained for complete wetting. Within' the cooling
tower operating range the overall rate coefficient for energy transfer is
nearly the same numerically as the overall rate coefficient for mass trans-
fer. The conditions of test corresponding to the data presented in Fig. 6
are not well enough known in most cases to warrant recomputation of
Ka. Therefore the magnitudes of the overall rate coefficient for mass
transfer presented in Fig. 6 may be used directly in Equations 5 and 6,
the units of Ka in these equations being Btu per (hour) (cubic foot) (Btu
per pound).- . . .
A typical design procedure is outlined in an illustrative example: -

Example 1. The rate of air flow, arbitréri]y _assumed'in the data given, is related to
the tower volume by economic considerations.” A balance between air rate and tower
volume rests on consideration of the costs of producing air flow and of the tower con-

- struction™. A counter-flow forced draft cooling tower is to cool 36,000 Ib of water per
- hour from ®n initial temperature of 110 F to a final temperature of 80 F.  Air having
an initial condition of 65 F dry-bulb and 58 F wet-bulb temperature will be forced
through the tower counter to the direction of water flow at the rate of 30,000 Ib of dry
air per hour: ) ’ .
The cross-section of the tower is to be 8 ft x 8 ft and the packing is to be of the type
“producing a rate coefficient as indicated in curve No. 2 of Fig. 6. For this type of packing
the average cross-sectional area for air flow will be 36 sq ft. :

Solution: ’

Initial air enthalpy = 25.1 Btu. per pound.

Final air enthalpy:

r

s =) = - )

36,000 X 1
| “aoo0- 110
k1 = 61:1 Btu per pound dry air.

(b —25.1) = (110 — 80)

TaBLE 4. NUMERICAL INTEGRATION FOR THE NUMBER OF TRANSFER UNITS

w. MEean A A : :
Tauriiue | Mess Wi | e A, Einae i | Exmuey A
. Drc F- ©.DecF Dry AR DRy A A~ ha *
80-82° " - 81 | 238 448 183 " 0.131
82-84 8 - 287 46.9 18.2 0.132
886 . 8 311 192 181 | 0133
8688 | . 8 335 . 51. 182 . 0.132
88-90 89 35.9 544 1855 0130
90-92 91 38.3 5721 | 188 -| 0128
9294 | 93 407 600 . 19.3 0.124
9o . | 9% 431 89 | 199 0.1
5.5 ‘662 | 207 11
98-100 - 99 47.9 696 | 217 | o111
oM | R | m | ome | o
.102- 1 52. : 243 099
104-106 | 105 55.1 - 80.9 25.8 0.093
106-108 | 107 575 85.1 276 0.087
108-110- 109 59.9 89.5 29.6 0.081
1.723

BLoc. Cit. Note 3, p. 142,

CHAPTER 27. SPRAY EQUIPMENT

ical int ion (Table 4) is employed to determine the Number of Transfer -
Unli\ts"l%;Vn%nﬁlrgﬁg‘imqum;eratl)xre incx?ements of 2 F are used between successive -

ity sg—— ergy indi he enthal
determinations of the quantity g5———7-. The energy balance indicates that the enthalpy

increments corresponding to these temperature increments are:
Lc 36,000 _
== = St X 2 = 2.4 Btu per pound. )
Ak =7 A= 35000 © P ,
The result of the integration is that the Number of Transfer Units required (NTU)

= 1.72. . .
' . G 30,000 )
Unit gas mass velocity, 5 = —-—-'36 = 830 Ib per (hour) (square foot)
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DATA ON PACKING CONSTRUCTION
‘ 1. Raschig rings 15 mm diam by 15 mm high.
Counterfiow; forced draft.
2. Wood streamiined sections 2§ in. long.
C forced draft. *
3»Shtpadtedbnr.w
4. Badger type spray tower. .
5. Slat packed tower. Slats 45 deg with
horizontal. Natural draft chimney |
tower, rf .,
/ 6. Tower No.5 with packing removed, Water
distribution by speay nozzies placed .
in basin.
7. Tower No.3 operating with natural dnft..
8 cooting tower, sxasixém.
Spacing 8 in. between decks.
Cross or counterflow, depending upon
| | ]
‘o 250 500 ¢ 750, . 1000 1250 1500 1750 2000 2250
€18 DRY AIR PER SQ FT PER MR '

F16. 6. Unit CONDUCTANCES FOR VARIOUS-TYPES OF PACKING CONSTRUCTION
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From Fig. 6, Ka = 138 Btu per (hour)l(cubic foot) >(Btu per pound).
The tower volume required is: .

‘ 5 _ 30,000 - 217 X 172 = 3Thcutt.
V=& (NTU) = S X172 X ! A
Height of the packed section is:
- 574 _ 59 ft.
g X8 -

The ér_aphiml solution for the Number of Transfer Units required for the desired
A is plotted as a function of 4, and the area

performance is plotted in Fig: 7. =

‘ : initi - i ; “finial
f, th tial enthalpy of the air, 25.1 Btu per pound; to the f

::?he;lgeofc glll—zeairf%rilfl Bet:xn;l;er pound is 1.72, the Number of Transfer Units }'egplredd

The effect of the rapid decrease in potential due to the cooling of the water is indicate
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