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A Study on the Characteristics of Forced Draft Cooling Tower

Jeong Il Seoh, Kwang Soo Kim and Young Soo Lee

ABSTRACT

This paper presents design conditions due to the NTU of counter and cross flow type coo-
ling tower.

In the calculation of optimum design conditions for above two types which are widelf used
in our country, standard water-air ratio, ambient wet bulb temperature and bulk water temp-

erature were adopted by domestic wheather conditions.

- The important result of this study is obtained as follows ; Under the constant value of Ka
and L, the number of transfer unit of cross flow type cooling tower is about 1.l times as

large as that of counter, so the volume of cross flow type is about 109% greater than that

of counter,
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: Cross sectional area of tower m?

! Area of water interface per unit

volume m?,/m3

. Constant.

. Specific heat of water

Specific heat of dry air and water
vapor kcal kg-°C
kecal /kg.°C

: Air flow rate kg’ hr

. Absolute humidity of main air mass

kg kg’

. Absolute humidity, Saturated at

bulk water temperature kg, kg’

. Absolute humidity at interface

kg kg’
Enthalpy of moist air kcal kg’

. Enthalpy of moist air at bulk water

température kcal kg’

: Enthalpy of moist air at interface

temperature kcal kg’

: Over—all unit conductance, mass

transfer between saturated air at
mass water temperature and main

air stream kg/hr -m? (kg kg”)

: Unit conductance, mass transfer,

interface to main air stream

kg, hr «m*(Ckg, kg’)

: Over —all unit conductance,sensible

heat transfer between interface

and main air stream kcal /hr .m?.°C

: Over—all unit conductance,sensible

heat transfer between main water
body and main air stream

keal /hr «m?.°C

: Unit conductance, heat transfer,

bulk water to interface

To

o~

: Efficiency of enthalpy ;

kecal /hr +m?»°C

: Mass water rate kg /hr

: Mass transfer rate, interface to air

stream kg, hr

: Ratio of mass water rate to air L/G

271y
-

172

: Rate of latent heat transfer, inter —

face to air stream kcal hr

: Rate of sensible heat transfer,

interface to air stream Kcal /hr

: Rate of heat transfer, bulk water to

interface kcal /hr

: Latent heat of evaporation kcal /kg

: Unit heat capacity of moist air

kcal/kg'- °C

: Dry~bulb temperature of air stream

<

c

: Datum temperature for water vapor

enthalpy® C

: Dry-bulb temperature of air at

interface T

: Wet~bulb temperature of air stream

o

C

: Bulk water temperature C
: Number of transfer unit

: Active tower volume per plane area

m® /m?

: Width of cross flow filled volume m

. Height of filled volume m

. .. t1~t2
: Cooling efficiency
tl—TWB
subscript
: inlet
. outlet
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Table 1, Counter flow cooiing tower calculation of NTU for 32 C cold water temperature,

27 C entering wet bulb temperature and L/G=1

water enthalpy enthalpy enthalpy | 4t 4t

temp, of film of air difference Y (i'-4) % i'—il cooling
(¢) @ (7) G~ Lt average range
(o K] ke KJ kg KJ kg KJ kg K] kg Klkg C
32 110.9 85.36 25.5 0.0391 0.0379 . 0.0379 1
33 116.8 89.55 27.3 0.0367 0.0354 0.0733 2
34 123.0 93.74' 29.3 0.0342 0.0329 0.1062 3
35 129.5 97.93 31.6 0.0317 0.0305 0.1367 4
36 136 .2 102.1 34.1 0.0293 0.0281 0.1648 5
37 143 .4 106.3 37.1 0.0269 ‘
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Table 2. Test data of cooling tower, T

case t "ty Twg |7t (%)
A 37 32 27 50
B 36 31 26 50
C 35 30 25.4 52
D 34 29 24.6 53
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Fig.5 Relations between wet—bulb and
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Table 3. Effect of range on cooling tower
L/G=1.0, Tm=27TT

Increase
case [£,(C) | ¢, (C) | Range|L{%) of N%) 7+ (%)
A 37 32 5 0.8 ] 5.9 50
B | 39 32 7 |1.2] 6.5 |58
C 42 32 10 1.7 7.1 67
D 48 33 15 | 2.5 | 8.0 71
E 54 3¢ | 20 | 3.3|9.0 | 74
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Fig.6 Effect of variation on range N and
7, using L/G=1.0, Ty =27T
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