Industrial water reuse

P AUl ) je 3 cleliall A dallaall ol aaiins o
C il pal 2y e
NCHR PRI

. 3.1.{:\_1.;4]\ Z\ALJASD Z\.Ls\;.d\ ‘;».A\JY\ c\}‘)\

Cooling water system 2 il sl dakii)
oo Y aladin¥) Jiay 2ol (b e Y dadleddl sbuall alasin) o)
slall d0aS Caad Ly 8 S0 Cuna dadlaal) sliall 4 lalaasin) AL

GSSM cﬂ\.&d\ A &Wwew‘ GSL&AM
Ll 2y Alaiic de gene e Gladl Ul Jeay 2l 7o
Lle | delicall & 5 conn g L) L dali sbuall doe 5il Cilinal o
wﬂ\@dgﬂ\c\}\damu\dﬁaw\ulcQ\AS\.&A@AQ&)&
OJﬂ\m\ygw\MuW@séﬁq; J\MY\}JSUU




Water and salt balance in cooling

tower
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»rative Warm air + evaporated water (no salt) = QgCy
plus drift (high salt) = QyCy

. B
|

=7\ 7\ p 4% 7,¥ 7
| | o 1] |y
d:'l |H|'1 \'I'%\" 1‘1” "
‘ ' RN NRRENNN

PR Y
AN AR R RN RHHRRHARb
,1,|l||1||||’|li‘|‘Hllilllx;\‘\‘|||‘t‘,!‘,;* | M'\;l
i o o i

Warm water

-—

LT L 2 Industrial

A N EELETEL LT 2

\I:I:!:I:I:I:I:III{l:l:I:Ili:Iilllilllilll“‘tlgi\‘:; process
==L 7

Cool dry
air

LY e
O
SO R
b K b MR MM M b

/
l L)
Makeup = Q,,,C, W S
(low salt) 2

l : Cool water

N
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Total makeup water includes= vapor loss+ drift+ blow down
Qm=Qb +Qd + Qe
Qm= Makeup water flow 381 ddes JHA 32 A8al) slad) imy gal il | el
Qb= blow down flow
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Qd= drift flow
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Qe = evaporation flow
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Since Qd i1s so small 1s less than ( 0.005%), 1t 1s deleted
The salt balance 1n cooling tower 18
Qm Cm= Qb Cb + Qd Cd+ Qe Ce

Cm = concentration of salt in makeup water (mg/1)

Cb= concentration of salt in blow down water (mg/1)

Cd= concentration of salt in drift water (mg/1)

Ce= concentration of salt in evaporation water (mg/1)

For Qd=0, ——— QdCd=0 )

And for Ce=0,—— Qe Ce=0 B j:;“”;uui
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Cb=(Qm/Qb)*Cm AEN b g A sl m ) )
Let N=number of cycles of concentrations il
Cb=N*Cm , N=Cb/Cm
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Total hardness as CaCO, 118
Ca as CaCO, 85
Mg as CaCO, 33
Total Alkalinity as CaCO, 90
SO, 20
Cl 19
Si0, 2




Solution:

initial final
Total hardness as CaCQOs 118 118%5=5904.8] 5 puall
Total Alkalinity as CaCO; 20 90*5=450
S Cpaa dadl | da AaclBll (e 9910 A 450*(10%0)=45

S0y | 20 20*5=100
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201 L) 1.5 | 389+100=489

Cl 19 19*5=95
S10; 2 2*5=10
Ca 85 8§5%5=425
Mg 33 33*%5=165
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1) Total alkaliniw—gﬂxi—driﬂ mg/1
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2) %10x450=45 mg/l
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3) 450-45=405 mg/1
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X (CaS0:)= 551 mg/l (added)
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W (H2S04) = 397 mg/l
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S04= 20x5=100 mg/l

Then calculate CaS04

CaS0y - 50y
136 — - 96
X < 100
' (CaSOy)= 142 mg/l (2

CaS0, from H,SO, +CaS0O, in makeup water = 3l€ a g IS oy € S 30 (3

142 origin + 551 added H693 mg/1 CaSO,

a3 50 By s da o die 2200 mgll o2 pseallSH sy € Al 3 1 Lay
—
Tl 28 By saall slpall 8 Baal giell 2 gnnllSH ol € Aad o1 31 e
2200 me/l & 5 45l 33 = secell 2all e (81 693 mg/1 2 sl
V2g25 "a50 ) el A po aic ISl il €] G F eaay W B JUEL e
SEase 5 el e sandl
e L L I
P |1 [LE WP FIRERN PP L4 (PP L PRl
2200 (Solubility limit) -693(in cooling tower) =1507 mg/1



