Chapter - 15 Chemical Water Treatment

Water Treatment
[pF:em2e000 32680005358:¢pi0R¢ Centralized Air Conditioning System gps 03 006s0&eap§aodi
Centralized Air Conditioning System qp:eﬁ sagcﬁsgm:gn Refrigeration Ton poo @ 0000
coPossoyE§oopdn Centralized Air Conditioning System qpzogE Air Cooled Chiller o Water
Cooled Chiller qpzo? 3203gqo0pdn e (water) o3 Heat Transfer media 92[g63220ggj00p5n AHU
236005 FCU $& Chiller Evaporator safo3p:opE copboodesean eqad Chilled Water circuit/loop
068l 20001 Cooling Tower $& Chiller Condenser 3a{o32:03E copboodeseam eqod Condenser
Water circuit/loop uvpesl copdi Chilled Water loop 20p5 Closed Loop [98[8: Condenser Water loop
205 Open Loop 20pdi Chilled Water 2005 3058a038: Som§es[: [gEuecost vadeoy
.S&eo0e[ope Closed Loop wresledaoobi Condenser Water 20p5 [gEoecosE Cooling Tower
Sa8eay comelopé Open Loop wpesledaopbi oospds Open to atmosphere [g620p5
Closed Loop [gdeo1 Open Loop [gbco ACMV System (a3) HVAC system qps32038:3
copdoucdesean water o3 Treatment pdgSad3a600001
Closed Loop Chiller Water System
Closed Loop Chiller Water System 32038586000 eagp:ad $660C:qpsgo[rgoopdadesmiE
22054g|0005[03 20051 LE[gPLESEI LI Fag0:codam Chiller Water loss [gdecp§oopS
0068londeamn Chiller Water 03 6e05ap05q$ 93 blow-down co6q§a332600051 00393
6@050005(gE:08) 32006c3[gEedo3lop|gEgrzaodyeoomelopE Closed Loop Chiller Water
System sa03E:03¢ suspension of fine, abrasive particles gpai 33p086{03sqpa 3280500§05gp:
§$E20001 1a&:a30005 Pumps, AHUs, FCUs, Chillers 00005 equipment gp: $& Piping System o3
2250050820001 equipment gp: qod8seooeloypE (breakdown) copbieomsl [gfyes
c83660mae(oP¢ copbieamts egbrodecoseann unscheduled shutdowns gpigeedes
8326086051 Heat Transfer [gdedloopd esepgpioz 3a50503EgE odeqst
alogseqronodges oelopE Heat Transfer performance pdqE:an8Eo0p51 c@20p500053¢piean
go:3aC(Energy) qp:ad saadd{gjqeoonelopEgdimatiysodiepaopdieapadapdi

Heat transfer coefficient vs. Fouling

Scale Thickness Overall heat transfer Loss in Heat Transfer
(inches) Coefficient (BTU/ft F) (%)
0.000 92.77 0
0.012 63.10 31.98 %
0.024 47.81 48.46 %
0.036 (0.91mm) 38.49 58.51 %
0.048 32.20 62.00 %
0.060 27.69 70.00 %
0.0625 (1/16 in.) 26.89 71.00 %
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Chiller &1 Evaporator o3 Condenser 3303z § copper tube gp:el 32038:5§03¢

aloneqronad[gtad 325p503EE:03 Fouling [ydaopSurelypadaopdi saconddlmux:angd
alogseqronadges (o) 3a5p503E[gE eloxpElgbear Scale 3a005$E Overall heat transfer
Coefficient (BTU/ft2/ F) &1 s00509050/036w5{goomt00pdn Scale 3a0pgqpsaoneaoeco heat transfer

coefficient spS:c0ne0e0gdB: heat transfer loss gpzaoneroelgdaoRSH

@oel 0ooedE:0005 Chiller 22008 &1 copper tube o3¢ elojegEoo0d[gtsad

:50500¢[gE:0eomae[opE 0.00 [ydoopdi od saelgeaesort Overall heat transfer
Coefficient (BTU/ft2/ F) ¢> 92.77 Btu [g2000u

92.77 Btu &l 328¢QJuden 0 Gouadropd§eam heat transfer s§omesepagt 30§ o
8o§ozn[gpipjee0305 heat transfer 46§00 300N 92.77 Btu [gd20pdi

Closed Loop Chiller Water System s203¢: 03€&eom cqel 32qpd3a609:03 (water quality)
038:08620002q0p9 Control Limit ¢068300533203E:{gda05

Control < 2,500 8TO M
Limit:

Date: Water Conductivity Turbidity Iron
Samples (uS) (FAU) (ppm)
Taken Site

Closed Loop Chiller Water &1 Conductivity (micro S) ¢> 2500 micro S coo55p5:qep01

Closed Loop Chiller Water & pH > 8 to 11 203E:§qepdn pH &1 0053:0005 6q 03¢ Acid
clodgpzop Alkaline dlodgpie o3 eedjgoopd Closed Loop Chiller Water 220305 ao&eagbeoon pH
&l 0053200 8 to 11 20038H{gda00N © c00d5p5:dmn -- 00 cordgpPsded
sood0odmadygfeneagdeol

ao§oCaopdeq(Pure water) &1 pH 00§53:0005 q [§920p5n pH 008932 q coodspdaage
205006l05gp:00p5n (Acidic [g20p5n) pH 00§93  coodypagi€ basic o3 alkaline [gdaopdi
22000008E:8lodgproopdi Closed Loop Chiller Water 20p5 sa05088lodqpiagsagiC Equipment
208 foogigp: $ dlodjg$Ea001 305060250005 0330320001 2205m3E:dlodgpiagsiayE
Equipment so03&:§oogaigp: $& Slod[y§Eaopdi

Closed Loop Chiller Water &l Turbidity (FTU) ¢> 20 FAU coo5$05:qepdi eqetjogpScolo
Turbidity (FTU) 00§8:qpsec0 66 9005 6s00h0fjecolgdooodi 680050lda0pd Turbidity (FTU)
00§93z §- §0 $ §oo 033[goozeogd0RS Turbidity (FTU) 0083 ¢
20p0za0R8 (0305 c0Eeomeeydoopd
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Closed Loop Chiller Water &1 Iron (ppm) 23¢j$qpedoe| oo 3 ppm c0055p5:qe0i
296182005 pipe gPiedengaueade|$EPgd200N d¢Sqp:dlote| gpseco Turbidity (FTU)
qp2ecofgdo0pdn (005055662005 [03p5cuEe|sn5:ec0lgbo00N)

Open Loop Condenser Water o3 ao&eaqpeson§ean o38:a86:0/6[grodag ecdammzadeon
[gooosogpegn(gdediamn§Eantb [gbenglgdaodeonn [yososogpiwn scale formation,
256q:0005[gE: (corrosion)i $& biological fouling o3[gdaopSn

Scale Formation

630 CloCoop) very high mineral content o3elo3p¢ Scale Formation [yedl 20pdn ceodope
Calcium $& Sodium mineral content 033lo€[r320001 mineral content 030005 ceel
:20g8e[gpC:cd[gt: $¢ dod[yfgtiadelomE Scale Formation [ydedloopd
00CgP:GaPLE0OPW GaEE:33EN1303E:0000R¢ eypmbes[gionpd Scale Formation
0&[gdaogbi

eomE:005038 (Www.acmv.org ) Page 15- 3



Chapter - 15 Chemical Water Treatment

c0eOlCsqpeg[oyP00pbeadlogE o deposits qp:aopd heat exchange surface cologé
oofgedegpds0060000m Gqp3demRlydorpd§onaopdi Scale Formation

eqp3a0g20pd Chiller Condenser ¢l copper tube 3203E4&gpai cooling tower & basin gpz in fill
qpzedl g€ [gdedlaonom cooling tower @i heat rejection performance o3 pdq€:adsdieoaopdi
a3e[opE Open Loop Condenser Water System 220305 water treatment system
0069033260001 cooling tower water treatment system opcopdsesladfog0005

Inside Corrosion

66303 do€oopd Calcium $¢ Sodium mineral content ojooo¢ dissolve [4&[gE:03 corrosion
0peal 838 Eo0pdn Oxidation effects clopElydaopdi open system 2005 Ges$E G
:§§038:0360p 656o06[opE Corrosion § [g6$E2000n Corrosion [gd[gSselopE system
00690520005 ejaqiElgSgoqodB8iudugEiamnonpdi odad Corrosion [gde|0d omagudeé water
treatment cp&q 3260001

Biological Fouling

20§$03E:03E cooling tower 30:0d2 o3 Chiller 3a0:0ds 2005 copSuodewrtgsesopdovnddao
20§|6000 cooling tower $& 32§jeo0n Chiller 030005 eenéigSecdandearnelogpteaddsls
§23q503366000[07pEE205GEs QO0ogEopd3a S q§00pd adaBqSooned§qpiogE Condenser
water 20p5 copbigqbon§esoopdi 0828 Bseolsfgtie§oopd eqpopd bacteria, fungus, algae, and
protozoa o303 [gdedl cdlodgaseoopdi

66opE§ e microorganisms gp:aopd heat exchange surface edlogE  biological film
(93Ea3eadmudeany) 0069[ydaed anoopd ddzaag(gdedcondm c3adgodes
2203$005520p51 0E:03 biological fouling vpcopSealacpdi Biological fouling 205 cooling
tower system 03¢ clgqC:qS 22905390:5¢ 3aad:ad: [gooosolgdoopdn biological fouling eloxpE
heat transfer $04gC:, in-fill gpscomEsgrzacpdonrdeon|yl: | egBadedoqpydedl[gts
adeqpe[oggeqpodadfgl:st dodedesadollasgpiedlodgninm(gls oaopdgonosogp:
[9edangEa0pdn 3a8:frngps B§:038:66[gnpdopgp: 6l ogStenaeezadcopd: ad8ndeo§Eaodi
0323 biological fouling [§de[03 omaedes water treatment cpogSc8ea62005H

water treatment system oo6903C Microbiological Controls, Corrosion Rate Controls $& Water
Quality Parameter Controls 03lo&qolepSi

Microbiological Controls

Microbiological Controls 2005 cpo? asepudjg8§€eam Jsgrqpess 0005

[g9ed 00829 0q8320305 Guide line gpegjeode:conopdbi a3 Guide line gpzoopd eeod0ze
0092005 Beenegp: $& 0005038sqp: ©pd oS dloCes 0903 ©baopd $pd:(Testing Method)
[gCodes0igscdm000p5Bewdjgeuiaoniongdi
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IMicrobiological Analysis Frequency Control Criteria
1 [Standard Plate Count Monthly < 100,000 CFU/mL
2 |Legionalla Pneumophilla Once every 3 months Negative detection
3 |Sulfate Reducing Bacteria Once every 6 months Negative detection
4 |Denitrifying Bacteria Once every 6 months Negative detection
5 |Pseudomonas Once every 6 months < 500 CFU/mL

The above test should follow international standards

Standard Plate Count 83000560 90056005000:6000 GaEIM30RE:REJEa bacteria 35607C
CFU (colony-forming units) s3a0p5¢n bacteria 260mEpmaerogpsel 3362200599200 the
total number of bacteria in a specified amount of water. c0056§E20pd32908¢> Condenser
water eqoedan 1 mL 320305 bacteria 33607Eaq CFU 100,000 ceoypesfgdaopdi

Legionalla Pneumophilla s320p5¢> legionellosis or Legionnaires' disease cepal o3 [gdeocom
Legionalla Pneumophilla bacteria §o§od 0dcs0:q$[gda0d

Sulfate Reducing Bacteria qp:§o§a38Eq$ Condenser water o3 dodges:o8c0sd 06200068
[900p51 c0a58§Ea0pd3as08en Condenser water ceoedan 1 mL 320305 Pseudomonas
Bacteria s26oxEee CFU 500 eeaape§gdaodi

Corrosion Rate Controls

Corrosion Rate Analysis Test Method Control Criteria
Mild Steel < 1 mpy
2 Copper < 0.1 mpy

256q0005¢) (03) adeqronig|od §($:09 008:086:q5[gdoopSI ACMV System oz€aaaddgeom
pipe qpsen Galvanized Steel o3 mild steel o3 Carbon Steel 3 Black steel o3[gdaopdi
25eqo:e|0d $iS:(Corrosion Rate) &l unit &> mpy [gdao0u

Water Quality Parameter Controls

Water Quality Analysis Test Method Control Criteria
1 | pH Value Field Test Kit & Laboratory Between 7 to 8.8
method APHA 3120B
2 | Total Dissolved Solid Field Test Kit & Laboratory < 3000 ppm
(TDS) method APHA 3120B
3 | Iron (Fe) Field Test Kit & Laboratory < 1.00 mg/L
method APHA 3120B
4 | Copper (Cu) Laboratory method APHA 3120B <0.50 mg/L
5| Zinc (Zn) Laboratory method APHA 3120B | <2 mg/L
6 | Chloride Laboratory method APHA 3120B < 500 ppm Cl
7 | Total Hardness Laboratory method APHA 3120B | <800 ppm
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Service Provider can provide an alternative equivalent method but subject to Owner approval.
Condenser water &1 20&eagheoom pH Value ¢  © ©.0 30384 gda0p0i Condenser water & pH
Value 2005 q co0dsp54gE:0000 Condenser water o€ 3205088l05qpgiydoopd 0.0
00054PHgE:0005 320507003 E:AlodgpigEiydoopdi 3a050d8lodgpoopd o3
20507008E:8lodgpoopd Condenser water 20p5 pipe gp: $& 0050gaS:qp:ad Chemical $25:
[gESlod[y§E 2005 alogeqps a5gqp0d 02:06§Ea05N
Condenser water s203€:03¢ Total Dissolved Solid (TDS) gpza05 3000 ppmoooSegpsgeot
Total Dissolved Solid 2005 Condenser water 82038:03¢  aqPoCes2000 38E=3¢qpggdooRdI
ppm 830000¢n part per million (gdoopdn Condenser water 86c0:g& 030306 00d20§:03E
Total Dissolved Solid (TDS) saecu:§§ 0303066 pooo eeoyPeslydaopdi
Condenser water 8203€:03C  30dqp: 00dgPie o3adow|elopElyded coneomn 23S
adoq:§oopdi 259§ 9dogp: Iron (Fe) 03 coodo3C:omesadsadaopdbi Condenser water
0060807 20pE:0p¢ 2de|§ ddoqp: Iron (Fe) 6l 336c0:g& 1.00 mg veozpeslgdoopd
Condenser water 203¢:03€  3odgp: 00dgpie od0densgielopElydedlconean elojes
alogsoqps§oopdn elogsels efossogp: Copper (Cu) 03 coodadEiomegsadeaboopdn Condenser
water 00880 22038:038  Glogigl$ elogsoqps Copper (Cu) & 326§ 0.50 mg
eemPesgdoopd
Condenser water 203€:03€  3abqp: 00dgpie o3odensgielopElydedlamnean ogodus
a3050¢p:§oopdi 93050 9g0d0gp: Zine (Zn) 03 coodadE:omeSadeadoopdn Condenser water
00680 32098:03E & 930dels 9g0d0gp: Zine (Zn) & 360§ 2.00 mg veoyPeSfgdoopd
63305000005 08ampEERE{e0m Shopping Center ood9 @ Cooling Tower
qpogaopbuodesean Condenser Water o3 dlob3e§:033¢) 06:0000j0 q§roneam qond
(Result) qpgdo0pbn Water Treatment Specialist company 20p5 Condenser Water $& Chiller
water &l quality g0 2005005005600 00§8:qpiEa0gE:0r¢ §esesmEardas 008000
c00d 0€omp8Eemn Certified cpSooneomn FlodF0s:0336) 06:0000|(Test) CwOom gond
(Result) gp:03 32680005208:3EqEa58 0oEgqoopdi

2. WATER ANALYSES (PPM) -

" Conauctivity
SAMPLE M- Alk | Chioride| CaH {uSfcm) oH Poa | e | cu | No2
[CT 1 (Main Blog) | 81.3 208 260 1138 87 828 | 024 | 006
[cT 2 (ManBIdg) | 538 162 240 517 8.4 78 | 022 | o001
lcT 3 Main Bldg) | 736 262 221 1430 8.3 845 | <051 | 0.1
fCT 4 (Main Bldg) | 53.4 213 224 168 8.3 69 | 027 |005 ’
lichiller (Main Bldg)| - - . 2100 10.3 . <052 | 6.1 | eto
3. RECOMMENDED READINGS
[cTs <30 | <500 | <8oe <1500 7-9 | 814 <2 <1 -
liChitler - - - <4000 | 8- 11 - <2 | <1 | =800
End
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