668 ' . CHAPTER 37 1948 Cuide
through the tower counter to the direction of water flow at the rate of 30,000 Ib of dry
axrper-hou.r_ & : C : S SR
- 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 6 For this type of packing
the average cross-sectional-area for-air flow will be 36 sq ft.
- Solutins T T
Initial air enthalpy = 25.1 Btu per pound of dry air.
. Final air enthalpy: ‘

o em=Famw o L
R . _ 36,000 X 1 .

.. (ln: 251) = 730,000 (110 _—.80) N . o
" ki = 61.1 Btu per pound dry air. - L Ces

A numerical integration (Table 4) is employed to determine the ‘Number of Transfer
Units (NTU) required. Temperaiure increments of 2 F are used between successive
determinat;o;is of @e quantity = The energy balance indicates that the enthalpy

“increments corresponding to these temperature increments are:”

Le ;, 36,000, - : )
AR = < Al = 30,000 X 2 =.2.4 Btu per pound oidryvair.

_ ’{he result of the integration is that the Number of Transfer Units required (NT'U)

.- .. G _ 30,000 :
Unit gas mass velocity, T =3 = 830 Ib per (hour) (square foot average
cross-sectional air flow area). - o )

" From Curve 2, Fig. 6, Ka = 138 Btu.
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DATA ON PACKING CONSTRUCTION
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~, ... L. Raschig rings 15 mm diam by 15 mm high.
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distribution by spray nazzies placed

in basin.

6 . | 7. Tower No.3 operating with naturaf draft

8 mm.%}xéh

Spacing 8 in. between decks.

Cross or counterflow, depending upon
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F16. 6. . UNiT CoNDUCTANCES FOR VARIOUS TYPES OF PACKING CONSTRUCTION
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No. 2 of Fig. 6.-.For this type of packing )

oy

Spray Apparatus _ o menniaa

The tower volume required _is::-:: .
a o 36,000

ST ot o 172 — 374 cate.
= = = 72°="217 X 1:72 = 374 cu ft.
%o (NT?) 133 X 1 72. w 17 X
. :Height of the packed section is: Y

374 _sofe

8 X.8 oo

. The graphical solution for the Number of Transfer Usits required for the desited
L e plotted as a function of »’l{an'c:l. the area.

performance is plotted’in Fig. 7. = : f b,"and the are _
under the curve from the initial enthalpy of the air, 25.1 Btu per pound, to the final -
‘e!;l'tlglpy%fv the dir, 61.1 Btu per pound is 1.72, the Number of Tran;;?:r. Units required. *
The effect of the rapid decrease in potential due to the cooling of the water is'in icated
by comparison of area 4, A, and A, of Fig. 7. Each represents the Number Qf_Tr_an_sf_e;
Units'required to achieve a water temperature reduction of about 10 F. :

4,'= 0471 NTU (110 to 100 F) _
~ 4y =059 NTU (100to 90F)° © - -
4 = 0657 NTU( 90to 80F)

The use of the logarithmic mean driving pote'niiél isillustrated by applying Equation 7
to Example 1: Co- . .
o)V _h—h

NTU = =G = “Bhm
Ll L]
- k) ~ (b — -~
A = A‘)hu (; k) _ 307 301;;.4 -2
loge :_ ! ’ loggm-'
Sk, — M g
N1y = BBl g

The Number of Transfer Units required as determined by use of the logarithmic mean -
driving potential equals 1.5 which compares favorably with the correct magnitude, 1.72.

TaBLE 4. NUMERICAL INTEGRATION FOR THE NUMBER 915 TRANSFER Unirs,

Touvimarves | MBax Warsz pEAN AL | SATURATED AIR | Exraavey h“A-hh

PPt FDes | DRprRle | BLERR | M-k o
81 26.3 4.6 183 | 0431 -

gg—-gi .83 28.7 469 . 182 . 0.132

| 84°86 - 8 | - 311 492 181 - 0,133

"86-88" | 87~ 335 " 517 182 0132

88-90 © .89 35.9 ©54.4 185 0130
92| ' "383 57.1 188 " 0428
3(2)2324 - gé 407 00 | 193 | . 0124."
9406 95 - 431 630 ‘ 19.9 0.121 -
96-98. ... 97 - 45.5 66.2 20.7. - 0:116 -
98-100 " 99 47.9 69.6 217 0.111 -
50.3 73.2 22.9 0105

13(2)_-%% }g:ls 52.7 770 243 - 0.099
104-106 105 55.1 809 - 258 . 10093 .

106-108 107 57.5 85.1 27.6 0.087

108-110 109 599 89.5 296 0.081
- 'l.mnz__,




