
Summary Sheet: Recirculating Water-Cooling Tower

Volume (kqlyr):
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Concentration of PMN in recirculating water: (x.] = ppm
Submitter estimate: ppm
Defaul~ value. scale CODuol1 1 to 5 ppa

corro.loa coDtroll 50 to 1000 pp.
other information: .ppm (Sour~e:

Recirculation rate of coolinq water: [R]. -gal/minute (gpJD)
Submitter estimate: gpa
Default value Kod8rat81J-.i.ed "0"8%1 2,000 gpa
Large tower: 100,000 qpa
other information: )

3.
gp- (Source::

Water Releases trom Slowdown: [8]. ."kq/site/day
Assumgtions
360 days/yr ot release
discharge to onsite wwt or POTW
Water release equal to 0.6' of the recirculation rate
(Note:- typical range is 0.5 to 0.6'].

B=O.6' X x.. x R x (5760xlO~ min-.kg/hr-gal)
B=3.5xl"O-5 x x.. x R
B- kg/site/day

4. Air Releases from Windage or Entrainment: [W] a kg/site/day
AssumDtions
Evaporative losses are neqligible/ PMN is nonvolatile.
360 days/yr of release
Windage losses release equal to 0.1' of the
recircu:lation rate [Note: typical range is 0.008 to
0.2'].

~-O .1' x x" x R x (S760xlO~ min-kg/hr-gal)
W=6 xlO~ x x" x R
w-kg/site/day

Estimate of Throughput:
T= (B+W) x36 0 =

5.

[T]= kg/site/year
kg/site/day

"
Estimate/Check Number of sites6.
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Recirculatina Water-Coolina Tower

PMN chemicals are frequently used as water treatment additives
in recirculating cooling systems to prevent corrosion, scaling, alnd
growth of microorganisms. Typical concentrations of additives in
the r~circulating water are listed in Table 1.

Table 1: Cooling Water Additives'

Typical Concentration
(ppm)

Type of
Additive

~

--'
1 to 5

50 to 1000
1 to 20

Scale Control
Corrosion Control
Microorganism Control2

~source: Keifer LC, et Il, no date, ~ 24 to 28.
This is a FIFRA use and not generally covered by TSCA.

CEB typically assumes a recirculation rate of 2,000 gallons
per minute (gpm) for a moderately-sized tower. A large coolj.ng
system may have a recirculation rate of up to 100,000 gpm.

Makeup fresh water must be added to the'system to replclce
losses from evaporation, entrainment (drift or windage), clndblowdown. 

Releases from a recirculatinq coolinq tower are shown in
Figure 1.
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Descrietion of Releases

Evaporative losses typically ranq. fro." 0.5 to 3%" of 'the
recircula~ion rate. If. the PMN ch~cal i.DOn-volatile, "the
losses o. PfOf chemical. due to evapora'tfQD. to
negligibl.~

". 1i*';:c;
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Evaporation ot water cau-.:accumulate. 
To keep tha..lt

level,' a:. _all amountc oL vato...;.,;
(blowdown). CBB qen.rally a..~
0.6' ot'the recirculation ra't..
either an on-.i'te tr.atman't: pI Uti- or

.
,

WindaC)- 10 are -..~ction des iCJn"
and q.n.ral~y ranqe- troa 1... than O,.:..,:"'~UP' ot the.
recircula'tion rate. So.. cooling- t.owa." ~acturar.' warrant as
low as 0.008' for windaq. los.e.. In .tb:8- ab.ence of other
information, CBB assume. windaq. 108_.:-;.. ~, 0.1'", o-t: the

" 1 ti treC1.rcu a on ra e. ""'~~":C' c
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Calculations "'I

Assuminq that the blowdown is .q\laJ1;~c to 0.6' of the
recirculation rate, and converting to the~ a~opr-iate units, the
water releases are estimated as : ~ ..c,:,,;"

B-O.6' x xr x Rx (S760xlO-6 min-kg/br-ga11
where B =blowdown (kg/ si tel day):

"'r-concentration. 9.f PHN clJe..i!::al (P.PlIJ'
R -recirculation rate (gpa):

,:~Z~lC
,""

Assumin9 that the recirculation rate is 200O.. 9P1I and that relealses
will occur over 360 days/yr, releases to onsite wwt or POTW are
estimated as:

B=O .07 x xr
where B =blowdown (kglsi tel day) .

..xr=concentration of PMN chemical (ppm)
R =recirculation rate(gpm)

Assuminq that windage is equal to 0.1' of the recircula1:ion
~ate and convertinq to the appropriate units, air releases are
estimated as:
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W=O.l% x Xr x R x (S760xl0~ min-kg/hz-gal)
where W = windage (kg/si te/day)

xr=concentration or PMN chemical (ppm)
R =recizculation rate(gpm)

Assuming that the recirculation rate is 2000 gpm and that
releases will occur over 360 days/yr, releases to onsite wwt or
POTW are estimated as:

WaO.012 x xr
where W = windage (kg/ si tel day)

xr=concentration or PMN chemical (ppm)
R arecirculation rate(gpm)

Makeup or throughput of the PMN chemical is estimated as the
total of the windage and blowdown losses.

BA-'i



~

ReferenCEl§.

Keifer LC, et al. n.d. .

COntract 68-01-6065. .Walk,Haydel&Associates. EPA

~-;:;

Kunz RG, et a1. "Coolinq-water Calul at ional'"vol. 
84, no 16, Auqust 1, 1977 p61-71.

-.,.",::.~ "~;:;='"

PerrY I. Enaineer' A Handbook 6th Edi tioft, .Perry, RH D Green Ed! tor.
MCGraw-Hill, NY, 1984.

t3Jt-5




