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Table 1.

Ogperation control of cooling water

Factories
Item T

A

B

C

D

Cooling system

Recirculating system

Recirculating system

Once-through system‘ Recirculating system

Cooling method

Indirect cooling

Indirect and direct

Indirect and direct

Indirect cooling

cooling cooling

Sai;rffg?fring weker 200M3/hr 500M3/hr 3, 000M?3/hr max 1, 600M? hr
Holding water capacity | 1, 000M? l 200M3 1 2, GOOM? 3, 000M?

aT | T~eC | 7~8°C | 10°C | 8~10°C
Evaporation loss i 1. AM3/hr ' 4~5M3/hr ! 30~40M?3/hr I 30M3hr
Drift loss 0. 25M¥/hr | 0. 4M¥/hr | 6Me/br | 0. 8M2,hr
Blow down 5~6M¥/hr | 50~60M3/hr 40~50M:, hr
Make-up water capacity‘ 1. 7M3/hr 10M3/he l 100M3/hr about 80M?3, hr
Concentration rate ~ ~ 1 ~ —
(theoretical) 6.6~6.8 1.6~1.9 ! 1.5~1.8 1.5~ 7

Holding time ‘

2bout 600hrs

about 20hrs

‘ about 20hrs

about 35hrs

Cooling water treatment‘

untreat l

treat

l treat

treat

Takle 2.  Analytical data of make-up and reciculation cooling waier

pali

i

N . Factories A ‘ B i C [ D

. S —— — Meiroulac o
. 3:111p1ed water make-up cu;::r:lz;lon’ make-up cxi::ygtgrmn make-up |c1$1;tze1§.011 make-up c1r$1;£x;;on
Ttems — S t o

Tem(C) 24 35 24 35 23 | 32 23 30
i \ | ol

pH 7.2 | 80 7.1 8.1 7.5 8.0 7.5 6.1
P | 1

T-H(ppm) 60 | 160 57 1 170 153 180 69 78

! -v__.‘ -

Ca-H (ppm) 50 | 124 | 49 136 | 46 68 50 62
-t ; ] | il
M-alkalinity (opm) | 10 | 51 | 48 | 60 m4 |13 19 | 65
CI~ ion (ppm) | 16 | 50 l 18 | 64 437 ' 443 40 | 49
S04~ ion (ppm) 60 135 | 65 113 | 282 | 70.2 14.5 19

. |

Si0, (ppm) | 70 | 12 77 | 1.2 \ 35.6 32.4 0.1 | 158
Fe(ppm) ’ 04 | 11| 03| 10| 52 Y 04 | 13
Turbidity (ppm) | 2.0 | 13 | 3.0 ] 22 | 8.6 ’ 28. 4 2.0 4 17
Conductivity( /em) | 245 | 556 20 | 663 | 1,89 | 2,065 360 | 405
T.D. S(ppm) 125 | %81 112 333 | o400 | 1120 19 | 200
— ( !
Is |18 2.2 1.6 [ 22 | L5 1.9 ' 1.9 2.5
Concentration rate | o '

(experimental) 1 &1 ‘[ 3.6 1 j 12
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Table 3. Comparision between analytical value
and theoretical of the recirculating

cooling water

\:f\ Factories A B
N Classifi- Circul- Circul-
~.. cation mflke- ation mike- ation
Items o~ P | water P | water
Temp(°C) 24 35' 35| o4 35 35
pH 7.2 80 &6 71 81 89
T-H(ppm) | 60| 160 186] 511 170 205
Ca-H(ppm)| 50/ 124 155 49 136 176
M-alkalinity| ) { -
(ppm) 40 54 60 48 60, 73

Cl-ion(ppm)| 16 50 50 18‘ 64 61

50477 ion | .
s 60| 138 186 65 113 234

SOy ppm) | 7.0 12 21| 7.7 12 28

Fe(ppm) 0.4 1.1 1.2 0.4 1.0 14

T. D.S(ppm)l 125 281 384 112] 333 403

s | 18 22 21 16 22 28
Concentration | !

rate P31 \ 3.6
(experimental) ‘ !
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Table 4. Microscopic observation results of
cooling water
Microbe A B
Sphaero folus natans HE H
Zoogloea H #
Geofrichum candidum H +H-
Cephalosporium SP + +
Mucor fragilis + -+
Trichoderma SP -+ +
" Penicillium SPP " +
Table 5. Scale analysis data
Factories
N o ABD | i ey
Ca0(%) 8.0 30. 4 51.3
MgO(%) 16.5 .7 4.5
ALO3(9%) trace 1.8 2.1
Fe.Ou(3) | 2.7 | 241 3.3
sioe(%) | 197 | 148 11
SO(%) | 5.7 14| 0.3
_COZ(%> 4.2 13.3 31.2
" Ig loss(%) 128 | 8.4 2.1
ete(3) 7.4 4.5 ‘ 4.1

7+ %49 moldof ¥ scale 3 Qb {LBIH
Y tube o] 323l scale-g AF el 4T wlnd 2
17} Table 5o]vh, Aul {LEATHS] scale] 447 2
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