; STe3e=:\(H6~T+1 - 9 0 C T 2002 _ 1 _ METHOD FOR CONTROLLI NG A COCLI NG
TONER The present invention relates to a nethod of controlling a‘ﬁ%ﬁ&bﬁﬂ
tower. In particular, the present 5 invention relates to a nethod fo
controlling a cooling tower whereinrin brder to prevent the generation of
scale and/or slime, circulating water for cooling which has been treated in
a water treating apparatus is controlled by a concentration rate of the
circulating water and an 10 anount of water to be treated necessary to feed
the water treating apparatus is controlled on the basis of an anount of
water to be supplied for the cooling water. Heretofore, there has been

conducted to purify circulating water for cooling in a cooling tm\&m

usi ng 15 a physi cal / nechani cal treatnent to thereby suppress on

or proliferation of bacteria, algae or the |i ke whereby the I qn of

scal e and/ or sMWWﬁW“ﬂmﬂmmm | er and a copper coil in the cooling toREr can

be prevented, the deposition of scale and/or 20 slinme in a
wat er di stributi on.asi«n. ~0C T zoo2
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METHOD FOR CONTROLLING A COOLING TOWER

The present invention relates to a method of
controlling a cooling tower. 1In particular, the present
5 invention relates to a method for controlling a cooling
tower wherein in order to prevent the generation of scale
and/or slime, circulating water for cooling which has
been treated in a water treating apparatus is controlled
by a concentration rate of the circulating water and an
10 amount of water to be treated necessary to feed the water
treating apparatus is controlled on the basis of an
amount of water to be supplied for the cooling water.
Heretofore, there has been conducted to purify
circulating water for cooling in a cooling tower by using
15 a physical/mechanical treatment to thereby suppress the
generation or proliferation of bacteria, algae or the
like whereby the deposition of scale and/or slime to a
filler and a copper coil in the cooling tower can be
prevented, or to prevent the deposition of scale and/or

20 slime in a water distribution basin.



r - 2 1In the above-nentioned physical/chem cal treatnent, there has been
known to use a magnetic device for formng a magnetic field into wht@HCT 2002
water to be treated for cooling is passed, or to use an electric device for
5 feeding a current to water to be treated, or to use a device for
purifying water to be treated wherein the water is passed to contact with a
fluid bed in which a synthetic resin andpyparticles of anti-biotic agent
i ncluding an inorganic type anti-biotic agent as the nain 10 conponent is
filled) However, evepn in_the above;nentianed water treatl appar at us
enpl oyi ng the phngch?C%EQH%EWG??%@R?éﬁéby%kﬁgiz§h?ﬁl Egkﬁiﬁﬁ%% ing on
t he basis of nuneri.cal valuqégﬁﬁs not conduct ed .Funiher §§nc t here has

t ,

been 15 no st o=t J’af%rb%%h n itio WHE® dft fn'}&]gcnlﬁttlr‘i 0 eovbltda(':i A & ¥ance
of 100% i n thae ’ﬁ%‘ﬁ’ﬁ%ﬁéeﬁé]{]ﬁ ARRarat Ush rrrgfchgog%é ch}%gtcgdcf(g}trol wer e

not effective. e conveﬁtlona an anpunt” of water to

be treated ir%(%@%ilr\é%tfg r#ét dNg P&@rﬁélsad’"aesl et fdyingd dgpendi ng on

t he di anmeter S | e pipeline r circulating water for cooling, or

the amount ofraied £ig 10 Afr ddiRalied Wik el W neddted BNY e tFial and
error in View of the performance of the water treating apparatus. Thus,

since the cornyapidé®nedr VRLEIE Pind nRatd NG A raldsat et wHEde iS0 tdRsi gned as
to meet actual conditions of |oads, a desired perfornmance of treatnent

coul d not be wted negl pagkdde o« avrerddtonal thmed fAdidr dede in 'wHidha3 - 9 0
C T 2002 apparatus for carrying out the nethod was not economical. It is an
obj ect of thesyresenic imsnt iand tpadiclemted tang idibdadhiantaggees: of t he
conventional technique. In the present invention, a nethod for controlling
a 5 cooling towstudiomprandharganiativne wittd—iot isoddent fasorhhe Mgy
wat er tank through a cooling tower to the |ower water tank; taking the
circulatlﬁg\MQWQOQQPQrkﬁlﬁﬁaﬁeWMIer tank to feed it into a water treating
apparatus for conducting a physjcal-chem cal treatnment, 10 and feeding the
Sl reul ating wal or IV Shol §YRF (1Rt FHPYHRSRIAANAY ARy TS 1 o
the | ower water tank. wherein the.circul ating, water for_coqling is
controll ed bfpap%%%c%t%]loéﬁr}ga& % ‘:i‘fi'hgelcca\r1 cc\lljglaegﬁcr?& vJ\c/arte Qc,m il e an
amount of thedi{ il atd B ol TR IHLULLA RIS hunR-diged to the

e n the ba

water treating apparatus 1s contro si s of an anount of water
to be values was not conducted. Further, since there has been

15 no standard for control, it was difficult to obtain a
performance of 100% in the water treating apparatus, and
operations for control were not effective.

Further, in the conventional method, an amount of
water to be treated in the water treating apparatus was

20 determined depending on the diameter of pipes in the
pipeline for circulating water for cooling, or the amount
of water to be treated was determined in a manner of
trial and error in view of the performance of the water
treating apparatus. Thus, since the conventional water

25 treating apparatus was not so designed as to meet actual
conditions of loads, a desired performance of treatment

could not be obtained and the conventional method or the



supplied for the cooling tower. In drawings: Figure 1 is a graph showi ng a
rel ati on between a 20 concentration rate b of water for cooling and_gﬁ
amount a of organismin the water, in Exanple 1 of the present inven igﬁﬂwz
Figure 2 is a graph showing a rel atfion Yet ween a concentration rate d which
I's obtained fromchloride ions 25 in the water for cooling and a
concentration rate ¢ which is obtained-fyomthe electric conductivity in
Exanple 1 of the present invention, and - socr 200z - 4 Figure 3is a

For cool i ng APHBEARI% 3 lof ArS b T BRLToR. "BPorSF, SEOCPRREras o
th t i o, wi] | ihed detail: with refer t
he ar o ngs, Fi gu &1 hisi 1 e BOEesol o i Eans o
a graph whi C'lh%h%a%\;a"rlt%tg'e%“ JEELMRER A LRI RALA AL LARNG ALE b Of water for

cooling vs. an anmpbunt a of ‘organismin the water for cooliing; Figure 2

shows 10 Exanpl e ¢ Qfnd N SHGHENInJMEYN 0 MetTRAE? Bn¥rdM ing a

5 cooling tower comprises circulating water for cooling
from a lower water tank through a cooling tower to the
lower water tank; taking the circulating water in the
lower water tank to feed it into a water treating
apparatus for conducting a physical-chemical treatment,

10 and feeding the circulating water for cooling treated in
the water treating apparatus to the lower water tank,
wherein the circulating water for cooling is controlled
by a concentration rate of the circulating water, while
an amount of the circulating water to be treated

15 necessary to feed to the water treating apparatus is
controlled on the basis of an amount of water to be
supplied for the cooling tower.

In drawings:
Figure 1 is a graph showing a relation between a

20 concentration rate b of water for cooling and an amount a
of organism in the water, in Example 1 of the present
invention;

Figure 2 is a graph showing a relation between a
concentration rate 4 which is obtained from chloride ions

25 in the water for cooling and a concentration rate c which
is obtained from the electric conductivity in Example 1

of the present invention, and



whi ch indicates a relation between a concentration rate d which is obtained
from'the chloride ions in the water for cooling and a concentration r@tTenp
which is obtained fromthe electric conductivity of the water, and igure;3
15 shows Exanple 2 of the present invention by neans of a schenatic di agram
indicating a relation of incom ng and outgoing of circulating water for
cooling. In the present invention, watergin a |lower water tank 13, which
receives water falling down froma cooling 20 tower 1, is taken out and fed

to a water treating ‘g%paratus A where the water is subjected to a
physi cal / cheni calF$Wd nbnts ariei8nediiCadifg Lt &0% SXRAGdiNiRg whi ch has

been treated . n the wat t reat,in aratus A, is controlled hy a .
concent rat i ort Yo Tt %ﬁ?%ﬂ*%ﬁfgf%ﬁd Féﬁ?gwﬁP& raﬁ? n5Q Xﬁﬁ the
wat er to be Hﬂ%ﬁﬁﬁﬁ% @F%&iﬁﬁ&yEh%%%ﬁ$93%995@§0Water treating apparatus Ais

controll ed on asi s an “a Wat eér to be - 90 C 12002 - 5

lied to th ' ' . f .t [ | ati
e er Tor ool | ng i oty CIP ST i B BReS O PRI oF g i o N1 s

a CO”CQ”Féf“idHédEﬂH%&Mrﬂ‘m%ﬂED@%%%Hﬁa?ﬁQﬂ 32k r@nganicpMehe h?ﬁgﬁkggqlating

S water isS snall, with the progress of the concentration of t ter, and
N2 is a concentraiifitd al SHRRD E:leA e 3 drditheeiRRER Rei WA ta on by

concentration rate d of the circulating water which is obtained fromthe

chloride i onmeamd afCcangeRiphatihd’h ghews whirehaksoabbatkpednf gom 10 the
el ectric conductivity. Further, an anount of the water to be treated

necessary t o domednitratienatadre br edt wageappatracoslAnigs vedet ahmanednaénat he
basis of the sumof |oad factors such as an anount E of evaporation |oss of
wat er, an amofnior@asfisdr iift thesvaserwdoer candiag;15igaoen? Bhofvswat er of

bl ow-down and so on, the water being discharged fromthe inside of the

syst em o¥0 t h&x@d@liend cdnebet @rteﬁenguﬂgwaetépnt R¥ BeanenPfTRUSIaprh the
cooling tower 1 prqvided with the water treating apparatus of the present

i nvention, i®hi&hsdndacadrs: & rédakdoroPREVRERI A SOPSRBETBE1PPoFREE 4
concentration,rate Nl gheneig %n anggnt 83 ongaann1indi§ﬁtes he Lowest
val ue to a c8RE&ER A&t POAEIREE RBOThEPE RBLPRIPGanPBSHiPefPgl YaFEE gEREr at ed,
and an anoun f. .\at t r .nec ry for ciggu ' S

det er mi ned o%ogglpﬁegbgs?sggp Fﬁggggﬁggfggﬁg éoggafgc %ré?géﬁﬁﬁthEOWesult
that the depesie!ieqaclisCabaadedlion gl bEPLHA! GBebt, CaHaCH 1 yrar gani sm or

inorganic material can effectively be
15 shows Example 2 of the present invention by means of a

schematic diagram indicating a relation of incoming and
outgoing of circulating water for cooling.
In the present invention, water in a lower water tank
13, which receives water falling down from a cooling
20 tower 1, is taken out and fed to a water treating
apparatus A where the water is subjected to a
physical/chemical treatment. The circulating water for
cooling which has been treated in the water treating
apparatus A, is controlled by a concentration rate of the
25 circulating water, while an amount of the water to be
treated necessary to feed to the water treating apparatus

A is controlled on the basis of an amount of water to be



- 90CT 2002 - 6 prevented. [EXAMPLE 1] A water treating apparatu§[ﬁ\in
whi ch particles of anti-biotic agent including an inorganic type ) 12002
anti-biotic 5 agent as the nain conponent was filled, was |ocated at a side
of a lower water tank 13 in a cooling tower 1 having a cooling water
circulation rate of 100 RT. Water to be treated was passed in the water
treating apparatus A to contact it with ¢he particles of anti-biotic agent
for 10 purification, and the treated water was m xed with water for

l'ing, dth ] xed i I i h i peline., A f

adenostne 1 riPHRRHIAT ctAetih SRS LT b kani U OGN HER T4 He vl ©

i | ati i i td f. lts i
T5' the cooli 15} veRery b CoRRERTS ara el oL LRI 4 VT S B e
neasured. A resulioas,sheng Ly 1he 0f aplkal 1 G & logslialngd., el y,
In a reglion ere ? e concentratiron rate Is extrenely small, an anpunt a

of organi sm iyhd e, SYSh LML Sat fbRtd V& Yo gl am SIS & AG &0 i function
is imediately obtained. On the otther hand, in a region where the

concentraki Onyd@de £ ismdib, 1with %hd f}ﬁ:&;{lfmtdfatﬂm U A SO D REONES
high since a tinme of retention of the cooling water passing through the

wat er treati nchappoteadt USad 1182 siwrd donddmt rtsicer ate Wisdh thiere is a
concentration rate b is nore than 5 (N1), a time of retention of cooling
wat er passi nglifffeneicés Hee wden 4 remtidendg mppiaomatnesteA d off ailge i n t he system
and the r- 90 CT 2002 concentration a of organismis rapidly decreased
to indi cat e tdierdwheetsing avateer ™helahalise diitt & inedh e wonddre radtlicon deat e
necessary for treating organismas a causative agent which causes slinme. 5
Further, as stovh and thecepepht Bt iRpywate c whdrth dric aittadmeash frames d

whi ch were obtained fromchloride ions in the circulating water for cooling

and conckft r thorPreflesl ¢ SPRWFENE bt aifited Hsomahema Qf Wénductivity
t he hard f ot t 10 plotted, | d stat f 1.1

Lost at the JRSRE vifrte (SR- A dRGSRI A A o e i hTor o with ¢ he

progress of t ea@i@rie@réféax{a%s al-pcisa[éi:lbgefr%ﬁ%% ogllrjg:ﬁge; Zoa%tqh%\’\%%n.tth%em

Namel y, when e Co I on rate econes ere is found

scal e due to difje Jb denestdddt OfsyBelAlarsd nwnicha@re%agjﬁﬁle%%d in the

circulating wat er . kbmever, there 1s no found the scal e wh _
concentrationds &f Svd @SS, tdmrbudt) d e @itawligfs dFe weanreenrlin@Emnon rate

of circulating water for the cooling tower of the present

15 amount B of water of blow-down and so on, the water being
discharged from the inside of the system of the cooling
tower to the outside of the system,

Thus, in the cooling tower 1 provided with the water

treating apparatus of the present invention, it is so

20 controlled as to maintain a range of from a concentration
rate N1 wherein an amount of organism indicates the
lowest value to a concentration rate N2 where no
inorganic material are generated, and an amount of water
to be treated necessary for circulation is determined on

25 the basis of the sum of the load factors, with the result

that the deposition of scale and/or slime which is caused

by organism or inorganic material can effectively be



20 invention, the relation between the concentration rate N1 where the
concentration a of organismindicates the |owest value and the =9 0CT 200
concentration rate N2 which indicates the limt of the deposition of

m neral salts should be naintained to be N1(5)<N2(9). In this case, 25 the
generation of scale and/or slinme which is caused by organi sm and/ or
inorganic material in the circulating \waf e+ can be prevented. 90CT
2002 8 [EXAMPLE 2] Exanple 2 concerns a design of a water treating
apparatus for_purifyipng cooling water circulating in a cooling tower system
to thereby angkﬁﬁn%ﬁég generation 5 and deposition of scale and/or sline.
Nanel y, an aqgﬂgﬁu&k:wgfer to be treated which is fed to the water treating
apparatus is determned on the basis of the sumof. | oad factors such as an

amount of evapor%i%%\%g@éeoa%inm%%tra@usdw fity Iwgségh?%a\ﬁti%rl,e_sagfarmunt of

wat er of bl ow down _ are discharg omthe inside of the
SySten1t()t'“%d%ﬁiﬂﬂg%idiﬁ%eﬂﬂ“id@ﬂ%d&hgoﬁnwﬁh%&ghﬁiget&b@aB%@iLﬁig%Eér”‘ned

with reference to an ano of water td& be suppliied fof "the cooling tower.

As shown in RigHHte ab tid Gidiaf idthpemledt kalss £filaea, lhadonachited atwat er
distribution basin 11 through a filler 12 to a | ower water tank 13. The

circul ating wdldey dfad NpwwTr ivdtelr wahkr 1Bedipekatobeifiy tswpynpedakfpngr om
the |l ower water tank by neans of a punp P, and is circulated through a
circul ati ng @ pedldng wateratciz@udachiangeat? diir iag ®mi.chWwaherwabebebecones
cooling water having an outlet water tenperature T2. On the other hand,
there is a | dyeadfedvatasr passtedad nathenwaterBtokabiow dapparttum Ahéol oner

wat er tank 13, an amount E for evaporation of water and an anmpunt of C of
drift |oss ofcorsagt dit ittthdhepPaatiisAesorfaapsarbiatienaggnti6oduring t he

circulation of the cooling ter. Then, it 1S necessar 0 supply, an
addi ti onb? amBifitt 362 Sdrer ai\sz%t&he_ trgageg vabg6ovapnBiKe _f"l\yvgt ¥RteInk 13.
o LS PUIRRE el e LEPSRL B e B 8 LRl a0 PRRLnt U A 1
treated necegSyh ind 0" AH A ¢ HaeMLE1Re R ¢hnbEEALEATABPRAM AL US A O
amount a of organism contained in the circulating water
having a concentration rate (a concentration of salts in
15 the cooling water/a concentration of salts in water to be
supplied) was measured. A result as shown in the graph
of Figure 1 was obtained. Namely, in a region where the
concentration rate b is extremely small, an amount a of
organism in the system is relatively small, since a
20 Dblowing function is immediately obtained. On the other
hand, in a region where the concentration rate b is 1.5
to 3.5, the concentration of organism becomes high since
a time of retention of the cooling water passing through
the water treating apparatus A is short in the system.
25 When the concentration rate b is more than 5 (N1), a

time of retention of cooling water passing through the

water treating apparatus A is long in the system, and the



the cooling tower 1 is determned on the basis of an ambunt M of water to
be supplied. The anmount M of water to be supplied is expressed as pg ﬁﬂﬁﬂﬁt
E of evaporation water -i- an ampbunt C of drift |oss of water +- a Q
10 D of bl owdown water. Since the amount E of evaporation water is
expressed as {(an outlet water tenperature T2 an inlet water tenperature
T1)/1 atent heat of evaporation x an ampupt-L of circulation water}, the
anount M of water to be supplied through the water treating apparatus 15 A
is (T2-T1)/580 x L-I-C%J-B. I n. condi ti ons, for_ de Bgn'n in t g:Exaane 2,
when T2-T1 - CRECEA{ERE L0 RO HrOHATN o "PVRe I G SHEY FAop X L, and
B (an anmount o | ow d t ( 9% h an anount of
water to be zb’tdsg%ap*f? et -ﬂ?é‘?e%%o%ﬂf‘%t&(% Sl L‘ﬁl-?&t%df(x L) 0.0116 x
L. Accordi ngl ' : [ ower 1
éép @¥5¥qgn“4&%etf§éﬂs§%ﬁi“f&?‘ ééﬁi&i&ﬁéﬁ%&%ﬁﬂ 94

can be obtaine en an anount or t circulating I's determ ned

under the condijdonsyOfagiasi gmeh denfddPed apove. Therefore, 25 an anpunt
of water to be treated necessary for circulating to the cooling tower 1 can

be deterngned on thethep] sa®f sowRMDunEhd Pfapipted Rigre spippiiiedd. - 9 0
CT 2002 - to As described above, in accordance with the nethod for

control ling acewedn st Doverr Hfewidliachvel wer evadiya iffe@ptfiveg atdardides A, a
range between a concentration rate N1 indicating the | owest value in an
amount a of Siangain sthe rcidwulonlnqgatsdrerf amdavldorcamd ati on rate N2
indicating that there is no generation of inorganic nmaterial is maintained,
and an anountcarcewtmation bmtesa ethiwcessarobtfadmesi fowmtthey i s

determ ned on the basis of the sumof |oad factors, whereby the generation

10 and deposielegtoic seenduathidy by slamehthinar dneesc afs ddreryates Jordg@ni sm or

i norgani ¢ materi al an effectivel be prevent ed. - 90 T 200 - 11
g 10 ©plotted, ae%alanceéag@atel%f 1:1 is lost at éﬁe pé%nt

where the concentrate rate N2 becomes 9 or more with the
progress of the concentration, and a difference appears
between them. Namely, when the concentration rate N
becomes 9 or more, there is found scale due to the

15 deposition of mineral salts which are dissolved in the
circulating water. However, there is no found the scale
when the concentration rate is less than 9.

In the control of the concentration rate of

circulating water for the cooling tower of the present

20 invention, the relation between the concentration rate N1
where the concentration a of organism indicates the
lowest value and the concentration rate N2 which
indicates the limit of the deposition of mineral salts
should be maintained to be N1(5)<N2(9). In this case,

25 the generation of scale and/or slime which is caused by
organism and/or inorganic material in the circulating

water can be prevented.



CLAIMS: 1. A nethod for controlling a cooling tower conprising; circulating
wat er for cooling froma |ower water tank through a cooling tomer,jy gﬂ 0

| ower water tank; 5 taking the circulating water in the | ower water 9 a]Zo
feed it into a water treating apparatus for conducting a physical -chem cal
treatnment, and feeding the circulating water fox cooling treated in the

wat er treating apparatus to the | ower wager tank, 10 wherein the
circulating water for cooling is controlled by a concentration rate of the

circul ating m@%gém %Ei%g an anount of the circulating water to be treated
necessary to Pt water treating apparatus is controlled on the

basi s of an annunkfgﬁgwgt228%885??%3%Sg881%§d°E05 &Qﬁfgfﬁ%%gg%% wer. 2. The

met hod for contro r-according to rein the

trati £ ) ) ) h o ¢

from N to \PRREFatkL For PUEHEE Sl i S bt tlid il 5 10005, °
¢ X ) ; | ; | .

g(r)ggglnts;nalt ?ongg?f%ﬁ(gué\g‘%éeggs%nd&ﬁ\ﬁé?s a c%)bn%meél{br\;ati oﬁ&?%'[ée %fe)'%lti: ereis a

differ encg beiMgeleBos PPESRL AL L QN & 3418 Ao r LAIBId J CWad g, VW edmoMtitch is
obtained fromthe chloride 25 ions and a concentration rate of the

circul ati ng vwef ewavdi Choi be obt @ahed i Deh tie Bd@cis | the onltist i didatiny The
nmet hod for controlling a cooling tower according - 90CT?2002 - 12 to
Caim1l, whergppatheuanbsndeoérmitied ¢ tiee thasiedhatessauny ¢b amtl to the
water treating apparatus is determ ned on the basis of the sum of | oad
factors such fschoransuch af avapurani orf venapor ani einattend ah idnount
of drift loss of water, an amount of water of blow-down
10 and so on which are discharged from the inside of the
system to the outside, i.e. the amount of water to be
treated is determined with reference to an amount of
water to be supplied for the cooling tower,
As shown in Figure 3, circulating water L is flown
15 down from a water distribution basin 11 through a filler
12 to a lower water tank 13. The circulating water
having an inlet water temperature Tl is pumped-up from
the lower water tank by means of a pump P, and is
circulated through a circulating pipe 14 to a heat
20 exchanger 2 during which the water becomes cooling water
having an outlet water temperature T2. On the other
hand, there is a loss of water such as an amount B of
blow-down from the lower water tank 13, an amount E for
evaporation of water and an amount of C of drift loss of
25 water by the operations of a ventilation fan 15 during

the circulation of the cooling water. Then, it is

necessary to supply an additional amount of water M to



5 loss of water, an amount of water of blow down and so on which are

di schar ged fronlthe inside of the systemto the outside of the systegugﬁzmz
the cooling tower. .Ay. ALh@AS. Af. A&{. A;,.AL(. A ay. ALh@ ALe#. A&(,

S, >?1 mP2h

&@B4t u<zupkf a\ W ca] ca] ca] ca] ca] ca] ca] cal] ca] c(a] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal ca] ca] ca] c<a] ca] cal] c<a] c”a] ca] calgalca! U i vO/&5;

] Bj } xsni d_Z] c]ca] ca] ca] ca]ca] ca]ca]ca]c(a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal

ca] cal ca] ca] cal cal cal cal calc ca! E(bOe9r*E
(]ii(zgi ga]Z] c] c}}%?coﬁ%a]‘l?a?‘lcra%q{;]l ca] ca] ca] ca] ca] ca] ca] ca] cal calca]ca]calc
cajca]calga calc ca
L ~"" WY $9 ()))Ec "] @&%y%‘b‘lﬁ%%mjﬂd%@ 8&§Y Jﬁv ] ca] ) ca] ca] ca]
ca
i aae ek s poniea e

;; 0<?<}xsnid l.ea] ca]ca]c
a] ca] ca] ca] ca@‘{aﬁ aj] cgﬁéa]éég]égg% ca %@Fgﬁz@—%ﬁ%%?@%ﬁ?& 8899: S: :

. for circulating from the water treating apparatus A to
,,0<7<}xsn|d Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] calca]ca]ca]c
a] ca] ca] ca] Cadwea]@oailclalg:ad&.éﬂzcau] cial dtearnidlidé on the basis of an

109B&' () - @109B& ()- 109B& ()-f109B& ()-Ss109B& ()-&10YB& ()-M y1l09B& () -1 m
NP A- 10%#10% Nt M BB Her {d WBRUNPI-Iddl 08B @malint M of water

109B& () - Ys109B&' () - 2hdE- 10%yY. 109B& () -
y, 109B&' () - y*tDI¥RL (Upg LB f )o@ reded (9s S0t E @f evaporation

109%6109%0& ()-!" @0%\ & ()- 10B 10B 10B9109B& () - 210%&'() LOs! 109B&' () -
&% }[9 @ water + an amount C of drift loss of water 4+ an amount

I nL&" 109008 -'bL&"lO%MX&f()-'L&VlO%&' I 109408 - 0% 109&' (
<} oP1L103&' ()R @ q¥-dagoyatrie 1650 Cé{ f@%gé (é)q evaporation

1 0 1 _I " 0 1
- 1099 J& () 8ér101/s(88e8§q§1)essed as {(an outlet water temperature T2 -

an inlet water temperature Tl)/latent heat of evaporation
x an amount L of circulation water}, the amount M of
water to be supplied through the water treating apparatus

15 A is (T2-T1l)/580 x L+C+B.

In conditions for designing in the Example 2, when

T2-T1 = 5°C; C (an amount of drift loss of water) =
0.001 (0.1%) x L, and B (an amount of blow-down water) =
0.002 (0.2%) x L, then, M (an amount of water to be

20 supplied) = (5/580 x L)+ (0.001 x L)+ (0.002 x L) =
0.0116 x L. Accordingly, an amount M of water to be
supplied to the cooling tower 1 can be obtained when an
amount L for the circulating water is determined under
the conditions of designing described above. Therefore,

25 an amount of water to be treated necessary for
circulating to the cooling tower 1 can be determined on

the basis of an amount M of water to be supplied.
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material is maintained, and an amount of water to be
treated necessary for circulating is determined on the
basis of the sum of load factors, whereby the generation
10 and deposition of scale and/or slime which are caused by
the organism or inorganic material can effectively be

prevented.
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through a cooling tower to the lower water tank;

5 taking the circulating water in the lower water tank

to feed it into a water treating apparatus for conducting

a physical-chemical treatment, and

feeding the circulating water for cooling treated in

the water treating apparatus to the lower water tank,

10 wherein the circulating water for cooling is controlled

by a concentration rate of the circulating water, while

an amount of the circulating water to be treated

necessary to feed to the water treating apparatus is

controlled on the basis of an amount of water to be

15 supplied for the cooling tower.

2, The method for controlling a cooling tower according

to Claim 1, wherein the concentration rate of the

circulating water is controlled within a range of from N1

to N2 where N1 is a concentration rate when a

20 concentration of organism in the circulating water is

small with the progress of the concentration of the

water, and N2 is a concentration rate when there is a

difference between a concentration rate of the

circulating water which is obtained from the chloride

25 lons and a concentration rate of the circulating water

which is obtained from the electric conductivity.

3. The method for controlling a cooling tower according
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determined on the basis of the sum of load factors such
as an amount of evaporation water, an amount of drift
5 loss of water, an amount of water of blow-down and so on
which are discharged from the inside of the system to the

outside of the system of the cooling tower.



