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AWordwith You

Dear Learner,
Welcometothecourseon™ Drinking Water Purifier Technician” .
| am glad that you have chosen thisvocational course.

Today water purifiershave becomeaday-to-day necessity leading to increased demand of both domestic
and commercia water purifiers.

Water purifier needsroutine servicesfor itssmooth functioning and it a so requires proper ingalationand
maintenance. Keeping thisfactin mind, NIOShasdesigned thiscourseto train you asaskilled and profes-
siond technicianfor Ingalation, Repairing and Maintenance of Domestic and Commercia Drinking Water
Purifier Systems.

ThisisaNCVET approved quaification at NSQF level 3.5, it furthersensure quality assurance acrossthis
vocational sector.

Thiscoursewill accommodate the knowledge and skillsrequired for assembling, installing and repairing
widevariety of drinking water purifier systemsavailablein the market. Thiscourse hasbeenwritten pro-
gressively andinvery smplelanguage giving insight of each and every technology used inwater purifier
sysems.

Thecourse coversall core elements pertaining to aDrinking Water Purifier Technician such as-: Water
Quality Testing, Technology Used in Water Purifiers, Componentsof Water Purifier, Working
Procedureof aRangeof Water Purifier System, Configuring Water Purifier System, | nspecting
Water Purifier Systems, and Troubleshooting Techniques.

Inthisprogramm our godl isto givelearnersafundamenta understanding of the Weater Purification Industry.
Additionaly, thiscourse containsEmployability Skill modulewhich enhanceyour soft skillsand helpsyou
towardsgaining employment and business opportunitiesavailablein thissector.

After completing thiscourse; learner may beableto find work at establishmentssuch as- Water Purifier
ServiceCenters, Water Purifier Retail Chaing/Shops, Water Purifier Assembling Plants, Water
Purifying Plantsetc.

Asthisisaskill based vocationa course, so practica trainingisvery important to master your skills.

So, werequest you to kindly attend the Personal Contact Programme (PCP) at your alloted Accredited
Vocationd Ingtitutes(AVIS).

Wishing you good luck and success!
Ms. Priyanka Goyal

CourseCoordinator

\_




How to use the Learning Material

Congratulations! You have accepted the challengeto be aself-learner. It means, you have to organize your
study, learn regularly, keep up your motivation and achieveyour goa. Hereit issolely you, whoisresponsible
for your learning. NIOSiswithyou at every step. It has developed the material in'Drinking Water Purifier
Technician' keeping only you in mind. A format supporting independent learning hasbeen followed. You can
takethebest out of thismateria if you follow theinstructionsgiven below.

Title: will giveaclear indication of the contentswithin. Doreadit.
Introduction: Thiswill introduceyouto thelessonlinking it to the previousone.

Objectives: These are statementsthat explain what you are expected to learn from the
lesson. Theobjectiveswill a'so hel p youto check what you havelearnt after you have gone
through thelesson. Do read them.

Notes: Each page carriesempty spaceinthe sidemargins, for you to writeimportant points
or make notes.

Intext Questions: Very short answer self check questions are asked after every section,
theanswerstowhich aregiven at the end of thelesson. Thesewill help you to check your
progress. Do solvethem. Successful completionwill allow you to decide whether to pro-
ceed further or go back and learn again.

What You Have Learnt: Thisisthesummary of themain pointsof thelesson. Itwill helpin
recapitulation and revision. You arewelcometo add your own pointstoit al so.

Terminal Questions: Thesearelong and short questionsthat provide an opportunity to
practicefor aclear understanding of thewholetopic.

Answers To Intext Questions : Thesewill help you to know how correctly you have
answered thequestions.

Key Learning Outcomes: Thisbox providesadditional information. Thetext in boxesis
important and must be given attention. It isnot meant for evaluation, but only toimprove
your general knowledge.

SIE

Activities: Certain activities have been suggested for better understanding of the
concept.

Web site: Thesewebsitesprovide extended learning. Necessary information hasbeenin-
cluded inthe content and you may refer to thesefor moreinformation.
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INTRODUCTION TO THE
SECTORAND JOB ROLE

1.1 INTRODUCTION

Thewater purification sector in Indiaisof great importance dueto the country'sdiverse
water sources, varying levelsof contamination, and thecritical need for clean and safe
drinking water. In thiscontext the need of water purifier technicianisvital to ensure
safedrinking water & prevent water borne diseases. Theresponsibilitiesof awater
purifier technicianincludeawiderange of tasksrel ated to the operation, mai ntenance,
and monitoring of water treatment facilities. Detailsof this sector and associated job
rolesarediscussed inthislesson.

1.2 LEARNING OBJECTIVE

After reading thislesson learner will beableto:

° Discusstheoverview of water purificationindustry
Analyzevariousimpuritiesinthedifferent drinking water sources.
Describetypesof water purification system according to thelevel of impurities
| dentify the scope of water purification sector inIndia

|dentify thejob opportunitiesof Drinking Water Purifier Technician.

1.3 OVERVIEW OF WATER PURIFICATION INDUSTRY

Thewater purification industry playsavita rolein ensuring accessto clean, safe, and
potablewater for househol ds, industries, agriculture, and communitiesaround theworld.
Thisindustry encompasses awide range of technol ogies, processes, and products
aimed at treating and purifying water from various sourcesto remove impurities,
contaminants, and pathogens. Here'san overview of thewater purification industry:

1.  Importance of Water Purification:
Accessto clean water isafundamental human right and iscritical for public
hedlth andwell being.

Lesson -1

Introduction to the
sector and job role
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Introduction to the sector and job role

Thewater purificationindustry isessentia for mitigating waterborne diseases,
reducing environmenta pollution, and supporting sustainablewater management.

Water Sources:

Water purificationinvolvestreating water from diverse sources, including rivers,
lakes, groundwater, reservoirs, and municipal water supplies. Different sources
may contain varying levels and types of impurities, necessitating tailored
purification processes.

Water Treatment Processes:

Theindustry employsavariety of trestment processesto remove contaminants
andimpurities including:

Filtration, Chemica Treatment, Membrane Filtration, Reverse Osmosis, UV
Dignfection, Didtillation.

. Coagulant |
Sulphuric acid Ferric  olymer Eilta Limeaddition
tolower pH Sulfate addition t;gtlon NaoCl to raise pH to
_ Mutimecia 8
Coagulation filters Chlorination
Groundwater Booster pumps
Intake pumps to convey water
Filter Press  LamdlaClaifier to storage tanks
Backwash Water Devatering

River water
Intake
Pumping
Pre-sedimentation (optional)
Coagulation
Flocculation
Clarification
Adsorption (optional)

Filtration

Disinfection
Storage & Pumping
Figure 1.1 : Water Treatment Processes

Open Vocational Educational Programme



Introduction to the sector and job role

4.  Water Purification Technologies:

Water purification technologies play acrucial roleinensuring accessto clean
and safe drinking water, afundamental necessity for human health and well-
being. Various methods and technol ogiesare empl oyed to remove contaminants,
impurities, and pathogensfromwater sources, making it suitablefor consumption.
Hereare some prominent water purification technologies.

a. Filtration:

Mechanical Filtration: Involvespassing water through aphysical barrier
toremovelarger particles, sediment, and debris. Commonfiltration materids
include sand, gravel, and ceramic.

Glassfunnd

Solidresidue

Filtration process

Figure 1.2 : Mechanical Filtration

Membrane Filtration: Utilizes membraneswith specific poresizesto
separate contaminants. Microfiltration, ultrafiltration, nanofiltration, and
reverseosmosisfall under thiscategory, with decreasing poresizes.

Microbes
Trapped
Filter Membrane
MEMBRANEFILTER

Figure 1.3 : MembraneFiltration
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b.

Introduction to the sector and job role

Chemical Treatment:

Chlorination: Involvesthe addition of chlorine or chlorine compoundsto
disinfect water and eliminate bacteriaand viruses. However, it may lead to

theformation of disinfection by-products.

p

Raw Pretreatment Secondary treatment

sewage

Primary treatment

Tertiary treatment

Filter
To discharge

Figure 1.4 : Chemical Treatment

Ozonation: Usesozone, apowerful oxidizing agent, tokill bacteriaand
viruses. Ozoneiseffectivein breaking down organic pollutantsand has

fewer by-productsthan chlorination.

y

WZ-400 Waste water
Supply Oxygen  Oxygen teratment system
air tank
concentrator  tank Air vented to
SUPPW Ozone atmosphere
arin destruct
unit
3-Stage Pressure
Filtration relief Water
valve trap
Air Ozone
Ozone Oxygen vent  storage
generator Contact tank
tank Water
St trap
Orifice
mocer plate Ozone for
Closed-Loop ) plant use
chiller Water Venturi
trap injector
Injector
pump
Circulation
pump
Wastewater
storage tank

Figure1.5: Ozonation
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Introduction to the sector and job role Lesson -1

UV Treatment: Ultraviolet (UV) light is employed to inactivate Introduction to the
microorganismsby disruptingtheir DNA, preventingthemfromreproducing. | sector and job role
UV treatment ischemical-freeand leavesno residual taste or odour.

[ e,

Notes

Drinking Water  Process Water Waste Water Centralized
Disinfection Disinfection Disinfection Disinfection

Figure 1.6 : UV Treatment

c. Coagulation and Flocculation:

Coagulation: Involvestheaddition of chemicalsthat cause small particles
to clumptogether, forming larger particlescalledfloc.

cogaulant
added cogaulant precipitateand
formsprecipitate, trappedimpurities
trgppingimpurities settleto bottom
impurities
Coagulantsfor Wastewater Treatment

Figure 1.7 : Coagulation and Flocculation
Flocculation: Agitatesthewater to encouragethe collision and merging of
floc particles, which can then be easily removed through sedimentation or
filtration.

Drinking Water Purifier Technician
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Coagulant Addition

Water

RepidMiXing g Mixing

Coagulation-Flocculation

Filtration

Figure1.8: Flocculation
d. Activated Carbon Adsorption:

Activated Carbon Filters: Adsorb and remove organic compounds,
chlorine, volatile organic compounds (V OCs), and some heavy metals.
Activated carbon has a large surface area that attracts and binds

contaminants.
Airrelease Manholewith cover
Water distribution
header Activated
o carbonfilter
Finedlica i
Coarsesdlica
Pebbles

Dran

Figure1.9: Activated Carbon Adsorption

e. lonExchange:

lon Exchange Resins: Removeionsfromwater by exchanging themwith
ionsof smilar chargeon theresin. Commonly used for water softening to
removecacium and magnesumions.

Open Vocational Educational Programme
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Contaminated Water

Water distributed over bed

Pressurized of ion exchangeresin beads
Treatment

Container

exchange

Screento captureresin beads

Figurel.10: lon Exchange
f. Distillation:
Water Distillers: Heat water to create steam, which isthen condensed

back into liquid form. Thisprocessremoves contaminantsthat have higher
boiling pointsthan water, producing purified water.

Cooling system
Activated
Steam passesinto charcod filter
cooling chamber
Bailing chamber
Hesting dlement Collection
W

Figure1.11: Didtillation
g. Desalination:
Reverse Osmosis (RO): Forces water through a semi-permeable
membraneto removesatsand other impurities, making seawater or brackish

(mixtureof freshwater and stwater) water suitablefor drinking andindudtrid
pUrposes.
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Reverse Osmosis

Externd
pressure
Fresh
water Seawater

Figure1.12: Desdlination

Each water purification technology hasitsstrengthsand limitations, and the choice of
method depends on factors such asthe source water quality, thetype of contaminants
present, cost cond derations, andthedesired water quaity Sandards. Sometimesmultiple
technol ogies are combined in water treatment processto achieve desirable water
purification. Advancesin research and technology continuetoimprovetheefficiency,
affordability, and sustainability of water purification methods, contributing to global
effortsto ensure accessto clean and safewater for all.

5.

Market Growth:

Thegloba water purificationindustry hasexperienced sgnificant growth dueto
increased awareness of water quality issues, popul ation growth, and industrial
expansion. Rising concernsabout water scarcity, pollution, and theimpact of
climate change are driving the demand for advanced purification technologies.

Environmental Considerations:

The industry is increasingly focused on sustainability and reducing the
environmental footprint of water treatment processes. Efforts are made to
minimize chemical usage, energy consumption, and waste generationin water
purification.

Applications:

Water purification serves various sectors, including residential, industrial,
agricultura, hedlthcare, and municipd:

Residential: Homewater filters, purifiers, and treatment systems.

Open Vocational Educational Programme



Introduction to the sector and job role Lesson -1

Industrial: Water purification for manufacturing processesand cooling Introduction to the
systems. sector and job role

Agriculture: Irrigation water trestment and livestock drinking water.
Healthcare: Purified water for medical and pharmaceutical applications.
Municipal: Public water supply treatment and wastewater treatment. — _

Notes
8. Future Trends:

Thewater purification industry continuesto evolve with ongoing research and
innovationin areas such asdecentralized water treatment, water recycling, and
advanced materids. Increasing adoption of smart technol ogiesand decentralized
treatment systemsisexpected.

Inconclusion, thewater purification industry isan indispensable component of
global effortsto provide safe and clean water resources. It addressesawide
range of challengesrelated to water quality, environmental sustainability, and
public health, and it continuesto adapt and innovate in responseto evolving
water-related issues around theworld.

1.4 VARIOUS IMPURITIES PRESENT IN DIFFERENT
DRINKING WATER SOURCES

Drinking water can comefrom various sources, and each source can haveitsown set
of impuritiesand contaminants. The presence of theseimpuritiescan vary depending
onthegeographical location, treatment processes, and environmental factors. Here's
anoverview of somecommonimpuritiesfound in different drinking water sources:

Drinking Common impurities

water sources

Groundwater: Minerals: High Heavy Metals: Nitrates:

Groundwater is levelsof minerdls  Groundwater may  Agricultural runoff

oftenconsidereda| likecacium, contain heavy and septic systems

relatively clean magnesium, and metaslikearsenic, canintroduce

sourceof drinking | ironcanleadto lead, andmercury  nitratesinto

water, but it can hard water, which  dueto natural groundwater, which

dill contain may causescaling  geologicd pose hedlth risksif

impuritiessuchas. | inpipesand processesor consumedinhigh
appliances. pollution. concentrations.

Drinking Water Purifier Technician n
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Drinking water

Common impurities

sector and job role SOurces
Surface Water: | Microorganisms: Organic Matter:  Sediments:
Surfacewater Bacterig, viruses,  Decaying plant Suspended solids
sourceslikerivers, | andprotozoacan  materid and and sedimentscan
lakes, and bepresent, leading  organicrunoff can  makewater cloudy
reservoirsare towaterborne resultintasteand  and may carry
Notes | moresusceptible | diseasssif not odourissues,as  pollutantsand
topollutionand treated properly.  well asthe pathogens.
may contain. formation of
disnfection
byproductsduring
treatment.
Rainwater: Airborne Roof Contaminants: Contaminantsfrom
Ranwater Pollutants: Rain  roofing materialslike asphalt shinglesor
harvestingsystems | can pick up metd roofsmay leachintorainwater.
arebecoming pollutantssuch as
popular insome dugt, pollen, and
regions, but chemicasfromthe
ranwater candill | atmosphere.
containimpurities.
Spring Water: Minerals: Like Microbial Contamination: Springscan
Springsarenatural | other groundwater bevulnerableto microbia contamination
sources of sources, spring if not protected from surface runoff and
groundwater,and | water canberichin wildife
their water quality | mineralsdepending
canvary. on the geological
formationsit passes
through.
Seawater: In Salinity: Seawater Energy Usage: Desalination requires
regionswithlimited | isvery highinsdt  significant energy input, which can have
freshwater sources, | content, and environmenta impacts.
seawater desdination
desdlinationisused, | processes must
butit presentsits | removesdts
own set of effectively tomake
chdlenges. it safefor drinking.
Open Vocational Educational Programme
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Is,DorlIJr;léclers]g el Common impurities
Well Water: Well | Bacteria and Radon: Some well water may contain
water quaity varies | Viruses: Well elevated levelsof radon gas, which canbe
widdy, but common | water can become  harmful wheninhaed.
impuritiesincdlude. | contaminated with

pathogensfrom

surfacerunoff,

septic systems, or

nearby livestock.
Municipal Tap Chlorineand Lead and Other Pipe Contaminants:
Water: Municipd | Disinfection Older infrastructure with lead pipescan
water supplies Byproducts: leachlead into tap water.
typicalyundergo | Chlorineisoften
extensve usedtodisinfect
treatment, butthey | water, butit can
may gtill contain react with organic
impuritiessuchas. | matter toform

dignfection

byproducts.

It sessentia toregularly test and treet drinking water to ensureit meetssafety sandards
andisfreefrom harmful impurities, regardlessof itssource. Local water authorities
and environmental agenciestypically monitor and regul ate drinking water quality to
protect public hedth.

Health risks associated with specific water quality issues

Variouswater quality issuescan posepotential hedlth riskstoindividuaswho consume
or comeinto contact with contaminated water. Here are some specific water quality
issuesand the potentia health risksassociated with them:

Bacterial Contamination: Elevated levelsof total coliformsand E. coli inwater can
indicate bacterial contamination. Drinking water contaminated with harmful bacteria
canleadtogadgtrointesting illnesses, including diarrhea, vomiting, and ssomach cramps.

Chemical Contaminants: Chemica contaminantsinwater can haveawiderange of
health effects, depending on the specific chemicalsinvolved.

Heavy Metals (e.g., lead, mercury): Lead exposure can lead to developmental
and neurol ogical issues, while mercury exposure can harm the nervous system.

Notes

Lesson -1
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Organic Compounds (e.g., pesticides, solvents): Some organic chemicals can
cause cancer, reproductive problems, or damageto liver and kidneys.

Industrial Pollutants (e.g., PCBs): Exposureto polychlorinated biphenyls (PCBS)
can lead to skin problems, liver damage, and developmental issuesin children.

Nutrient Pollution: Elevated levelsof nutrients, particularly nitrogen and phosphorus,
canleadtoaga blooms(denselayer of tiny green plants) inwater bodies. Consuming
water contaminated with algal bloomscanresultinillnesses, including gastrointestina
and neurological symptoms.

Dissolved Oxygen Depletion: Low dissolved oxygen (DO) levelsinwater canlead
to hypoxia, harming aquaticlife. In areaswheredrinking water issourced from affected
water bodies, thetreatment process may be compromised, potentialy affecting water
qudity and public hedth.

Radon: Radonisanaturaly occurring radioactivegasthat can dissolvein groundweter.
Inhaling radon rel eased from water into indoor air canincreasetherisk of lung cancer.

Sulfate and Hydrogen Sulfide: Highlevelsof sulfate and the presence of hydrogen
sulfidein water can affect taste and odour. Inhaling hydrogen sulfide gasrel eased
during water use can causerespiratory irritation and other healthissues.

TDS and Hardness: Elevated levels of total dissolved solids (TDS) and water
hardness can affect thetaste of water and, in some cases, contributeto scalingin pipes
and appliances. While not directly harmful to health, theseissues can impact water
qudity and user satisfaction.

Chlorine Residual: While chlorineisadded to water asadisinfectant, excessive
chlorinelevels can have adverse health effects, including skin and eyeirritation,
respiratory problems, and arisk of disinfection byproducts.

pH: ExtremepH levelsinwater (either highly acidic or highly alkaine) can affect the
taste of water and, in some cases, irritate the gastrointestinal system. However, pH
extremesarereatively rareindrinking water.

Turbidity: Highturbidity inwater can reducetheeffectivenessof disinfection processes
and may indicatethe presence of pathogens. It canindirectly affect health by increasing
therisk of waterborne diseases.

Water quality testing, monitoring, and trestment areessentia for identifyingand mitigeting
thesepotentia hedthrisks. Drinking water utilitiesand regul atory agencieshaveguiddines
and standardsin placeto ensurethat water quaity remainswithin safelimitsto protect
public hedlth.

Open Vocational Educational Programme
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1.5 TYPES OF WATER PURIFICATION SYSTEM
ACCORDING TO THE LEVEL OF IMPURITIES

Water purification systemsareessentia for ensuring theavailability of clean and safe
drinking water. These systemsvary in complexity and efficiency depending on the
level of impurities present inthewater source. Following aredifferent typesof water
purification systems categorized according to thelevel of impuritiesthey address:

Sediment Filtration
Purpose: Thissystem primarily removeslarge particlesand sediment from water.

Mechanism: Sediment filtersuseaphysical barrier, such asamesh or sand bed, to
trap particlesand debris.

Typical Applications: Well water, surfacewater, or municipa water with high sediment
content.

Activated Carbon Filtration

Purpose: Removeschlorine, organic chemicals, bad odors, and tastesfrom water.
Mechanism: Activated carbon adsorbsimpuritiesonto its porous surface.
Typical Applications: Municipal tap water, water with organic contaminants.
Reverse Osmosis (RO)

Purpose: Effectiveagainst awiderangeof impurities, including dissolved sdts, heavy
metal's, and contaminants.

Mechanism: Uses asemipermeable membraneto separateimpuritiesfrom water
molecules.

Typical Applications: Well water, brackish water, seawater, and placeswith high
levelsof dissolved solids.

Ultraviolet (UV) Sterilization
Purpose: Killsbacteria, viruses, and other microorganisms.

Mechanism: UV light damagesthe DNA of microorganisms, preventing them from
reproducing.

Typical Applications: Surfacewater, groundwater, and wheremicrobia contamination
isaconcern.

Notes
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Distillation
Purpose: Removesdissolved solids, heavy metals, and some organic compounds.

Mechanism: Boiling of water to produce steam, then condensing it back intoliquid
form, leaving theimpuritiesbehind.

Typical Applications: Well water, water with highmineral content.

lon Exchange (Water Softeners)

Purpose: Removeshardness-causing ionslike calcium and magnesium.
Mechanism: Exchangestheseionswith sodium or potassumionsthrough resin beads.

Typical Applications: Areas with hard water, primarily for improving taste and
preventing scalebuildupin plumbing.

Chemical Treatment (Chlorination, Ozonation)

Purpose: Killsor neutralizesbacteria, viruses, and other microorganisms.
Mechanism: Chemical disinfectantslike chlorine or ozone are added to water to
disnfectit.

Typical Applications: Municipa water treatment, well water disinfection.,
Multi-Stage Filtration Systems

Purpose: Combines various filtration methods to address multiple impurities
smultaneoudy.

Mechanism: Sequentialy passeswater through different filter mediato remove specific
contaminants.

Typical Applications: Customized systemsfor specific water quality issues.
Desalination (Reverse Osmosis for Brackish/Saltwater)

Purpose: Removessalt and mineral sfrom brackish or seawater to makeit potable.
Mechanism: Similar to standard RO, but designed for high salinity water sources.
Typical Applications: Coasta regionswith limited fresh water sources.

Thechoiceof awater purification system should be based on the specificimpurities
present inthewater source and the desired water quality. Some systems, like multi-
stagefiltration, may be necessary in areaswith complex water quality issues. Regular
water testing can help determine the most suitable purification method for agiven
location.

Open Vocational Educational Programme
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1.6 SCOPE OF THE WATER PURIFICATION SECTOR

1.6.1 Water Purification Sector in India

Thewater purification sector inIndiaisof paramount importance dueto thecountry’s
diversewater sources, varyinglevelsof contamination, and thecritical need for clean
and safedrinking water. Indiafaces significant challengesin ensuring accessto clean
water for itsvast popul ation, and thewater purification sector playsacrucia rolein
addressing thesechdlenges. Here'san overview of thewater purification sector in India

1.

Water Quality Challenges: India swater sourcesare often contaminated with
pollutants, including pathogens, heavy metas, chemicas, andindugtrid effluents.

Rura areasface challengesrdated tomicrobia contamination, whileurban arees
ded withacomplex mix of pollutants, including industria and agricultura runoff.

Government Initiatives: Thelndian government haslaunched variousprograms
and initiativesto improvewater quality, such asthe National Rural Drinking
Water Program (NRDWP) and the National Urban Drinking Water Mission
(NUDWM).

The Swachh Bharat Abhiyan (Clean IndiaMission) includesafocuson providing
accessto clean drinking water and sanitationfacilities.

Public and Private Sector Involvement: Both public and privateentitiesare
actively involved inthewater purification sector.Public sector organizationslike
the Water Supply and Sanitation Departmentsin various statesareresponsible
for ddlivering safedrinking water torural aress.

Private companiesmanufacture, distribute, andingta| water purification systems
for bothresidentia andindustrial use.

Types of Water Purification Technologies: Common water purification
technologiesusedin Indiainclude:

RO (Reverse Osmosis) Systems: Widely used for removing dissolved solids
and contaminantsfrom drinking water.

UV (Ultraviolet) Purifiers: Effectiveagainst microorganismslikebacteriaand
Viruses.

Activated Carbon Filters: Used to improve taste and remove organic
compounds.

Notes
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Multi-stage Filtration Systems: Combining various methods for
comprehensivewater treatment.

Community Water Treatment Plants: Large-scdepurificationfacilitiesserving
multiple householdsor communities.

Challenges and Concerns:

Access Disparities: Thereisasgnificant urban-rural dividein accessto clean
water. Rural areas often faceinadequate infrastructure and resources.

Groundwater Depletion: Excessive use of groundwater without proper
replenishment leadsto water scarcity and quality issues.

Water Quality Monitoring: Regular monitoring and testing of water sources
for contamination are often lacking inmany regions.

Energy Consumption: RO systems, whileeffective, can beenergy-intensive,
which may not be sustainablein areaswith unreliable power supply.

Sustainability and Innovation: Increasingly, thereisafocus on sustainable
water purification methods, including rainwater harvesting, greywater recycling,
and solar-powered purification systems.

Innovationslike point-of-usewater purifiers, |0T-based water quality monitoring,
and low-cost filtration systems are emerging to address water purification
chdlenges.

Future Outlook: Thewater purification sector in Indiaisexpected to continue
growing asawarenessof water quality issuesincreases.

Sustainable and cost-effective solutionswill becritical toimproving accessto
cleanwater, especialy in underserved regions.

Insummary, thewater purification sector inIndiaplaysavita rolein ensuring
accessto safeand clean drinking water for itsdiverse population. While progress
hasbeen made, there are till significant challengesto overcome, and ongoing
efforts, innovations, andinvestmentsarecrucia to addressng India sweter qudity
concerns.

1.6.2 Reasons for the growth of India's Water Purification sector

Thewater purification sector in Indiahas experienced significant growth in recent
years, driven by acombination of factors, including environmental concerns, increasing
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awareness of waterborne diseases, government initiatives, and changing consumer
preferences. Here are somekey reasonsfor the growth of India swater purification
Sector:

Indiafacessignificant challengesre ated towater qudlity, with many water sources
contaminated by pollutants, including bacteria, viruses, heavy metals, and
chemicals. The rising awareness of these contaminants and their health
riskshasdriven thedemand for water purification solutions.

Increased awareness of waterborne diseases, such ascholera, typhoid, and
gastroenteritis, has led people to prioritize clean and safe drinking water.
Consumersaremorewillingtoinvest in water purification systemsto protect
their health and that of their families.

India’srapid urbanization hasled to increased demand for clean water in
urban areas. Theexpanson of citiesand the need for clean water in households,
offices, and industries have driven the growth of thewater purification sector.

Thelndian government has launched several initiatives toimprove access
to clean drinking water, such asthe National Rural Drinking Water Program
(NRDWP) and the Nationa Urban Drinking Water Misson (NUDWM). These
programs havefocused on upgrading water supply infrastructure and promoting
water purification.

Asdisposableincomes rise, consumersare morewilling toinvest in water
purification systemsto ensuretheir water issafe and tastesgood. Thisshiftin
consumer preferences has boosted the sales of water purifiers and filters.

Industries and commercial establishments requirelarge quantitiesof clean
water for various processes. The industrial and commercial sectors have
contributed to thegrowth of thewater purification sector by adopting advanced
water treatment technologies.

Ongoing advancements in water purification technologies have made
systems moreefficient, cost-effective, and user-friendly. Innovationslike RO
(Reverse Osmosis) systems, UV (Ultraviolet) purifiers, and 10T-based water
quality monitoring have gained popul arity.

Thedegradation of natural water sources dueto pollution and over-extraction
hasraised environmental concerns. Water purification is seen asameansto
reducethe strain on natural water bodies and ecosystems.

Notes
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° Increasing water stressinmany partsof India, particularly during dry seasons
and droughts, hasheightened theimportance of efficient water purification and
recycling systemsto optimizewater use.

° Stringent water quality regulations and standards, coupled with stricter
enforcement, have encouraged industries and householdsto invest in water
treatment and purification systemsto meet compliancerequirements.

° Various public awareness campaigns, including thoseinitiated by NGOs
and community organi zations, have educated peopl e about theimportance of
cleanwater and the benefits of water purification.

1.7 JOB ROLES AND RESPONSIBILITIES OF A
DRINKING WATER PURIFIER TECHNICIAN

A drinkingwater purificationtechnician playsacritica roleinensuring theprovision of
safeand clean drinking water to the public. Their responsibilitiesencompassawide
rangeof tasksrelated to the operation, maintenance, and monitoring of water trestment
facilities. Here are some of the key responsibilities of adrinking water purification
technician:

Operate Water Treatment Equipment: Techniciansareresponsiblefor operating
and controlling variouswater trestment equi pment and systems, including pumps filters,
chemical feed systems, and disinfection equipment.

Water Quality Monitoring: Regularly monitor and test the quality of theraw water
sourceand thetreated water to ensure compliance with safety and quality standards.
Thisinvolvesconducting chemicd, physical, and microbiologicd tests.

Adjust Treatment Processes: Make necessary adjustmentsto treatment processes
based on water quality test results to maintain consistent water quality and meet
regulatory standards.

Chemical Handling: Handleand add chemicals, such aschlorine, coagulants, and
disinfectants, in the correct proportionsto treat water effectively while adhering to
safety protocols.

Maintain Equipment: Perform routine maintenance and inspections of treatment
equipment to ensurethey arefunctioning correctly. Thisincludestroubleshooting and
repairing mechanical and eectrical issuesasthey arise.

Calibration of Instruments: Calibrate and maintain laboratory instrumentsand
monitoring equipment used inwater quality testing to ensure accurateresults.
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Record Keeping: Maintain detail ed records of water trestment processes, equi pment
maintenance, chemical usage, and water quality data. Theserecordsare essentia for
regulatory compliance and troubleshooting.

Emergency Response: Be prepared to respond to water quality emergencies, such
as equipment failures or contamination incidents. Technicians may need to take
immediate corrective actionsto protect public health.

Compliance with Regulations: Ensurethat all water treatment processes adhereto
local, state, and nationa regulationsand standardsfor drinking water quality and safety.

Sampling and Analysis: Collect water samplesfrom variouspointsinthedistribution
system and treatment process and analyze them for impuritiesand contaminants.

Safety Procedures: Follow strict safety procedureswhen working with chemicals,
equipment, and electrical systemsto prevent accidentsand ensurethewd|-being of dl
personndl.

Training and Education: Stay updated onthelatest devel opmentsinwater trestment
technol ogy and attend training programsto enhance knowledge and skills.

Customer Relations: Communicatewith the public and addressconcernsor inquiries
regarding water quality, explaining trestment processesand saf ety measuresin place.

Collaboration: Work closely with other water treatment professional s, including
engineers, laboratory technicians, and supervisors, to maintain efficient operations.

Environmental Responsibilities: Implement environmentaly friendly practicesand
waste disposal methodsto minimizetheimpact of water treatment operationson the
environment.

Overdl, adrinking water purification technician’sprimary responsibility isto ensure
that thewater treatment plant operateseffectively and efficiently to providecleanand
safedrinking water to the community whilecomplyingwith al relevant regul ationsand
standards. Their work iscrucid for protecting public health and the environment.

INTEXT QUESTIONS 1.1

1.  Whatistheprimary purposeof thewater purificationindustry?
a) Toextract mineralsfromwater sources
b) Togeneratedectricity fromwater treatment processes

c) Toensuretheavailability of clean and safedrinking water

Notes
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d)

To control water pollutioninoceansand rivers

2. What factorshave contributed to the growth of thewater purification industry?

a)
b)
c)
d)

Decreased awarenessof water quality issues
Reducedindustridization
Environmental conservation efforts

Limited government regulations

3. Whichof thefallowingisacommon microbia impurity foundin untreated water
sources?

a)
b)
c)
d)

Cdcdum
Iron
Bacteria

Organicchemicds

4.  Ingroundwater sources, what impurity isoften associated with “ hard water”?

a)
b)
c)
d)

Lead
Chlorine
Cdciumand magnesum

Arsenic

5. Whichwater purification systemiseffectivefor removing dissolved saltsand
heavy metals?

a)
b)
c)
d)

Didillation
Activated carbonfiltration
Ultraviolet Serilization

lon exchange (water softeners)

6. Whatistheprimary purposeof using ultraviolet (UV) sterilizationin water
treatment?

a)
b)

Toimprovetaste and odor

To remove sediment and debris
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¢) Tokill microorganismslikebacteriaand viruses

d) Toreducedissolved solids

©-| WHAT YOU HAVE LEARNT

° Overview of water purificationindustry
° Variousimpuritiesin thedifferent drinking water sources.
° Typesof water purification system according to thelevel of impurities

° Scope of theWater Purification Sector and itssub-sectorsin India.

Roleof thewater purifier technician.

e  Jobroleand opportunitiesfor aDrinking Water Purification Technician

q&. TERMINAL QUESTIONS

1.  Whatarethecommontypesof impuritiesfound in drinking water from natural
sourceslikeriversand lakes?

2. Whatimpuritiesaretypically foundin groundwater sourcesof drinking water?

3. Howdoesthelevd of impuritiesin water affect the choice of water purification
sysem?

4.  What aretheresponsbilitiesof awater purifier technicianintheir jobrole?

5. Whatisthescopeof thewater purification sector intermsof employment and

market demand?

‘&l ANSWERS TO INTEXT QUESTIONS

11
1. ¢) Toensuretheavailability of clean and safedrinking water
2. ¢ Environmenta conservationefforts
3. ¢ Bacteia
4. ¢) Cdcumandmagnesum
5. a Didillaion
6. ¢ Tokill microorganismslikebacteriaand viruses
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Beingableto:

| dentify thetypesof impuritiesinthedifferent drinking water sources.
Suggest thetypeof water purification sysemaccordingtotheleve of impurities.
Illustratethejob role of thewater purifier technician.

Distinguish between different water purification technol ogiesbased onlevel

of impurities.

Key Learning Outcomes
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PRE-INSTALLATIONACTIVITIES

2.1 INTRODUCTION

Water pollution hasbecome oneof theforemaost problemsin India. Millionsof people
suffer from water-borne diseasesin India due to contaminated water. Some of the
common water borne-diseasesaretyphoid and diarrhea. Therearedifferent types of
water purifier availablein the market which are capabl e of removing contaminants
fromwater and makeit safeand hygienicfor drinking.

Thislesson givesyou detailed information on what isawater purifier, thedifferent
methodsof water purification, and the different typesof water purifiersinIndia

Beforechoosing awater purifier system, identification of water isof utmostimportance.
Therefore, the survey of water purifier system availablein market isnecessary for its
selection. The knowledge of procuring permissionsfrom local authoritiesisalso
necessary before performing installation for commercia water purifier. [dentification
of suitablelocation and theinstall ation activitiesare explained in thislesson. Inthis
lessonyou will learnto perform preingtallation activitiesefficiently.

2.2 LEARNING OBJECTIVE

After reading thislesson learner will beableto:

° | dentify thedifferent sourceof drinking water used for drinkinginvariousregions
of thecountry.

° Identify the different types of water purifiersavailableinthe market and their
sub components.

Lesson -

2
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° | dentify the range of equipment to check thequality of water.

° Differentiate between commercia and domesticwater purifier.

2.3DIFFERENT DRINKING WATER SOURCES AND RANGE OF
AVAILABLE WATER PURIFIERS INTHE MARKET

Introduction

Water isthemost abundant compound found on Earth and isessentid for thesurviva
of dl lifeforms. Morethan 70% of Earth'ssurfaceiscovered withwater intheform of
snow, glaciers, oceans, riversand lakes. Itistheonly substance on earth that existsin
all three physical states, inliquid state at standard temperature and pressure, in solid
state asice and in gaseous state aswater vapor.

However, very little of thiswater isdrinkable, as 96% of the Earth'swater is salt
water. Around 98% of theremaining freshwater isintheform of glaciersand polar ice
caps. Thisleavesjust about 1% of thefreshwater onthe surfaceintheformof rivers
andlakes. Not al of thisfreshwater issafefor human consumption asitiscontaminated
with bacteria.

Asyou havelearned about theimpuritiespresent inthewater inlesson 1, now inthis
lesson you will learn about the equipment used to check the quality of water available
for drinking. Inthe market range of water purifiersareavailablefor purification of
drinking water both for commercial and domestic uses.

Thewater purifier technician, should have proper knowledge of impuritiespresentin
thedrinking water supply of their working region and also the specifications of the
availablewater purifier rangeinthemarket.

Generaly inmetro city'sfollowing typeswater sourcesareavailable
e  Govttubewdl

e  Groundwater

e  Tankers

Inrural & remoteareasfollowing typesof water sourcesareavailable:

° River
™ Pond
° Wl

™ Ground water
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2.3.1 Methods for checking the water quality of different water sources Pre-Installation

activities
1)  Physical examination:
+ Check the water quality by visual inspection:
In visual inspection we can detect suspended impuritiesand turbidity in
water sample using the naked eye.If water sampleistransparent you can Notes _—

say that thewater sampleisfreefrom suspended impurities.
2)  With the help of equipment:
+ TDS meter:

TDS meter isused to check the quality of water for both domestic and
commercia water purifier.

+ Useandworking:

TDS meter measuresthe conductivity of the solution and estimatesthe

TDSfromthat reading.
Table 2.1 TDS Level Chart for Drinking Water
TDS in Water (measured in PPM) Suitability for Drinking Water
Between 50-150 Excellent for drinking

150-250 Good
250-300 Fair
300-500 Poor, not good for drinking

Above 1200 Unacceptable

Figure2.1: TDS meter
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Hardness Test Kit:

TheWater Hardness Test Kit isasimpleand accurate way of to measure
thetotal hardnessof water supply. Itiscommonly usedincommercial water
purifier unit.

The general rule of thumb isto drink clean water, with hardness being
somewhere in the middle of soft and hard, 60 mg/L to 120 mg/L. the
hardnesslevel of thedrinking water should not go beyond 170 mg/L, asit
indicatesvery highlevelsof cacium and magnesum.

Figure 2.2 : Hardness kit

pH meter:

A pH meter isaningrument used to measurehydrogenion activity in solutions
- inother words, thisinstrument measures acidity/akalinity of asolution.
Thedegreeof hydrogenion concentrateisultimately expressed aspH leve,
which generally rangesfrom 1to 14.

Thesaferangefor drinking water pH levels is between 6.5and 8.5. This
rangeisconsidered optimal for human consumption and ensuresthat the
water isfreefrom harmful contaminants. Drinking water withapH outside
thisrangemay affect itstaste, quality, and safety.

Figure 2.3:pH meter
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2.3.2 Types of water purifier

Asyouknow thebas cfunction of water purifier isto makewater drinkableby removing
theimpurities present at an acceptablelimit.

Different weter purifiersavailablein market usesoneor combination of water purification
techniques.

Asawater purification technician you should have proper knowledgeof dl theavailable
water purifiersinthe market.

Let usnow havealook at different typesof water purifiersavailablein India

1.

UF (Ultra Filtration) Water Purifier

Thisisoneof thedifferent typesof water purifier that useshollow fibersof a
membrane madeof athinlayer of materia to separatewater from other particles
present inwater. Thispurifier can only block larger particlesand henceisless
effectivethan RO purifiers. These aretherefore suitablefor water with alow
TDSlevel. Other than removing germsand bacteria, itisincapable of removing
chemicalsfromwater.

Figure 2.4 : UF (UltraFiltration) Water Purifier

R O (Reverse Osmosis) Water Purifier

The RO water purifiersremove metal particleslike arsenic, fluoride, lead,
chlorine, nitrates, and sulfates. It uses asemi-permeable membraneto purify
water. Thewater pumpinthe RO water filter pressurizestheraw hard water to
passthrough the RO membrane (semi permeable membrane) that removesall
themeta particles.

Notes
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RO membranesaremade up of tightly wrapped semi-permesblematerid usudly
Polypropylene.

Thesewater purifierswork best on hard water. These are one of the different
typesof water purifier that are preferred in partsof India, wherethewater has
very high TDSleves. They arewidely preferredin Indian householdssincethey
work on different sources of water liketap water, municipa water, borewell,
etc. by improving thetaste and odor of water.

Thedifferent typesof RO water purifiersarewall-mounted or counter-top water
purifiersand under-sink or under-counter water purifiers.

Figure 2.5 : Reverse osmosis (RO) Water purifier
UV (Ultra Violet) Water Purifier

Thisisoneof thedifferent typesof water purifier inwhichthewater hasto pass
throughaUV lampfittedin thefilter. When the water passesthrough the UV
light, it killsall water-borne disease-causing micro-organisms, pathogens, and
cystsmaking thewater healthy and suitablefor drinking.

However, themicro-organismskilled by the UV remaininthewater, thoughit
doesn't causeany harm. They aresuitableinregionswherethewater hasalow
TDSlevd. It keepsthetaste of thewater intact and hasahigh-efficiency rateas
comparedto RO, UF, and Activated Carbon Filterswater purifiers.
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4.

Activated Carbon filters

Thisisthewater filter that work best for disease-causing pesticidesand heavy
metas. It removeschlorinefromwater. Filter usedinitismade of small pieces
of carbon. Alongwithimproving RO membranelife, it blockschlorineand other
particlesthat damagethemembranelife. Thistypeof filter isusedin combination
with UF, RO and UV water filterstoimprovetasteand smell of water.

Composite Filters: Thesetypesof filtersareavailablein variouscombination
of theabove-mentionedfilterslike-: UF+UV, RO +UV, RO+UF+UV

Softener: Hard water destroys appliances, |leavesfilmy soap acrossfloor of
bathroomsand make water undrinkable. A water softner isafilteration system
which removes hardness causing cal cium and magnesium mineralsfrom hard
water, which cannot beremoved by RO water purifier system. Softener utilities
aprocessof ion exchangefor removing hardness. Sodium carbonateknown as
washing sodaor common salt (Nacl) isusedin softner for softening hard water.

Some of the companies producing softnersin Indian market are:

1
2
3
4.
5
6

Kent water softner

lonnix water softner

Purifit high hardnessfilter
Alton hard water softner filter
Harvey Water SoftenersLtd
3M

Figure 2.6 : Two different model of Composite Filters
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2.3.3 Difference between various water purifier technologies

a)  Difference between RO and UV water purifiers -

RO water purifiers : They are best suited for hard water wherethe TDS
levelsarevery high. They helpinremoving heavy metas, fluoride, arsenic, and
other toxicimpuritiesfrom water. It improvesthetasteand smell of water. They
are capable of removing dissolved saltsfromwater. It killsand filtersthe dead
bodiesof bacteria. They can work on muddy water. They requireelectricity to
boost water pressure.

UV water purifiers

UV water purifiersuseaUV lamp to remove contaminantsfrom water. They
areideal for purifying tap water and municipal water. They work best onthe
water that haslow TDSlevels. It doesnot ater thetaste and smell of water.
They areincapabl e of removing dissolved saltsfrom water. It isincapable of
removing the dead bodies of bacteriafrom the water. They cannot work on
muddy water. They can work with normal water pressure.

You are suggested to check the TDSlevel of water before selecting a water
purifier.

b)  Difference between Gravity based water purifier and RO water purifier
L et usnow seethe difference between gravity-based water purifiersand RO.
Gravity based water purifiers

It usesagravitational force aswell asafilter to purify water. It can work without
electricity or running water. The purifier works by removing dirt and pollutants as
water flowsfrom one sectionto another. It also hasan activated carbon modul e that
removesparagtes, viruses, and other impurities, thereby making water safeand healthy
for consumption. These purifierscan beused wherethe TDSleve of water islow.

RO membrane water purifiers

They arebest for areasthat havehigh TDS levels. RO water purifiershelpinremoving
heavy metals, fluoride, arsenic, and other toxic impuritiesfrom water. It workson
electricity. RO water purifiersareoneof thefinest water purifierswhich areavailable
inthemarket.

Withtheincreasing amount of pollution, buying awater purifier hasbecomeanecessity
to prevent diseases.
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Table 2.2 Comparison of different water purifier Technologies

S. | Parameter | RO water UV water | UFwater MF (Micrg
No purifier purifier purifier filter) water]
purifier
1. | Electric Needs Needs Doesnotneed | Doesnot
power eectricityfor | eectricity for| dectricity need
required purification purification eectricity
2. | Abilityto Filtersoutdl | Killsdl Filtersoutdl Filtersout
remove theBacteria bacteria theBacteria only
bacterias andViruses andviruses | andViruses bacteria
and vires fromtheWate | butther fromthe
dead bodies | Water
remaninthe
‘water
3. | pressure Requireshigh | Workswith | Workswith Workswith
water water pressure. | Normal Tap | Normal Tap Normal Tap
required Thereforean | Water Water Pressure | Water
extrawater Pressure Pressure
pumpisused
inal RO
purifiers
4. | Abilityto Removes Cannot Cannot remove | Cannot
remove dissolved remove dissolveddts | remove
desolved satsand dissolved and harmful dissolved
salt & have | harmful sdtsand heavy metds | sdtsand
metal heavy metds | harmful harmful
heavy metas heavy metals
5. | Abilityto Filtersout al the Nofilter Filtersout all the) Filtersout
remove suspended and suspendedand | dlthe
visible visgbleimpurities vishleimpurities| suspended
impurities likemud, rust, likemud, rust, |andvishble
of filter dirt, sand etc. dirt,sandetc. | impurities
likemud,
rust, dirt,
sand etc.
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6. | Sizefilter Sizeof No Szeof Sizeof
membrane |membrane membrane | membrane membrane
0.0001 Micron 0.01 Micron 0.1 Micron
7. | TDS 90% TDS 90%TDS |90%TDS 90% TDS
reduction reduction reduction reduction
8 | Water Wastesalot of |Nowastage | Nowastage No wastage
wastage water of water of water of water

2.3.4 Water purifier available in Indian market

Water purifier are availablefor both soft and hard water.One hasto select suitable
water purifier depending upon whether raw water is soft or hard. Soitismust to
check the quality of water for desirabl e softness before selecting the water purifier
technique.

Generdly, for soft water gravity based purifierscan give proper result.
a)  Water purifier for soft water
1. KentGold Plus UF Gravity Water Purifier

Itisthe best gravity water purifier that uses UF technology to get rid of
harmful micro-organismslike bacteria, viruses, cystsfromwater. It also
hasaNano-silver, carbon layer that removesdisinfectantsfrom water. It
also comes with sediment and activated carbon filters that eliminate
disnfectantsfromwater.

It makeswater drinkable by removing chlorine, bromine, andiodinefrom
water. [t ismade of transparent, non-breakable food-grade polycarbonate.
It has adetachabl e storage spacethat can be cleaned easily. It can both be
mounted on thewall aswell askept on thekitchen platform.

Features:

e  Storage capacity - seven liters.

o Doesnot require electricity.

e  Purification Method: Activated Carbon

o Filtration Capacity : 7 L/hr

e  Material : Food-grade, Non-breakable Plastic

o Other Features; Use of nano-silver carbon for better disinfection of water;
Long life membrane expected to last up to 4000 Liter.
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2.  Kent Gold Star 22 liters Gravity Based Water Purifier
Thisgravity-based water purifier usesultrafiltration for removing bacteria, cy<,
and chemicalslikechlorineand iodinefrom water. It hasastorage capacity of
14 litersof purified water and 8 litersof non-purified water.

It consgtsof an SSfilter that removesvisbleparticles, asediment filter toremove
impurities, and an activated carbon filter to remove bad odor from water and
makewater drinkable. It ismade of high-quality food-grade, non-breakable
pladtic.

It has SS Filters that remove visible particles, a sediment filter to remove
impurities, and an activated carbon filter to remove unpleasant odor fromwater

Features:

) Capacity . 221

e  Purifying Technology : Gravity Based

e  Filtration Capacity : 22L/hr

o Filter Type . Sediment Filter, Activated Carbon Filter,
Sainless Seel Mesh

e Membrane Type . Hollow Fibre Hydrophilic UF Membrane, Spin-

welded UF Membrane

e  Other Features . Food-grade, Non-breakable Plastic

3. HULPureitWPWL 100 Classic 23 Litre Gravity Based Water Purifier

Thisgravity-based water purifier containsfour stagesof purification. Theactivated
carbon trap removes pesticidesfrom water. Thegermkill kit removesgerms,
bacteriafrom water; the virusremoval technology can remove 1 crorevirus
from 1liter of water. Itismadeof high-quality and unbreakable plastic.

Figure 2.7 : HUL Pureit gravity based water purifier
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ThegermKkill kitinthiswater purifier removesgerms, bacteriafrom water.

Features:

e  6-month warranty.

o EPA certified.

) Functions without electricity.

4.  Tata Swach Non-Electric Gravity Cristella Plus 18 Litre Purifer
It hasapurification capacity of 3000 liters. It purifiesthe water of harmful
chemicalssuch aschlorine, bromine, andiodine. It hasacapacity of 18liters
with storage space for 9 liters of purified water. It uses advanced silver
nanotechnol ogy that can eiminate 100 croresof bacteriaand 1 croreof viruses
from 1 liter of water. Made of scratchlessand food-grade plastic.

Figure 2.8 : Tata Swach Non-Electric Gravity CristellaPlus

Features:

e \arranty of 6 months.

o Doesnot require electricity to run.

5. PureitAdvanced 23 liter Gravity Water Purifier

It comeswith adoublelayer of protection and storage space of 23 liters. It
functionson 4 purification stages- pre-programmed germ killed processor,
advanced microfiber mesh, carbon polisher, and micro-chargesmembrane. The
activated carbon present in it removes bad odor fromwater. Thegermkill kit
hel psto removemicro-organismsfrom water, thusmaking water fit for drinking.
Itismade of high-quality, unbreakableplastic.
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Figure 2.9 : Pureit Gravity Water Purifier
Features:
e  Storage space of 23 liters.
e  Runswithout electricity.
6.  Whirlpool Destroyer 6 liter Water Purifier

Thispurifier isdesgned with e ector-absorption technol ogy. Thebest part about
thispurifier isthat it doesn't wastewater sinceit hasan auto shut-off button. It
hasab stage purification process. It hasastorage space of 6 liters.

Figure 2.10 : Whirlpool Destroyer 6 liter Water Purifier
Features:

6 times higher purification rate than RO purifiers.
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b)

Water Purifiers for hard water

Sincenowadayswater iscontaminated with harmful chemicals, micro-organisms,
and pollutants, water purifiershave becomeanintegra part of our homes. They
guarantee us safeand pure drinking water. Water purifiersare essential where
thewater hasavery high TDSlevel. RO water purifierswork best on hard
water. Following are somewater purifier used for hard water.

1. KentGrand 8- Liter Mineral RO+UV+UF water purifier

Kent Grand has a RO+UV+UF along with advanced mineral RO
technology. The TDScontroller retainsessential minerals.

Features:

Has a storage capacity of 8 Liters.

Can be used for TDS (500-2500) (use a TDS meter to find out the correct
TDSof your water source before buying a water purifier).

Reduces water wastage

Recommended for mounting on the wall

Figure 2.11: Kent Grand Water Purifier Model
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2.  Eureka Forbes Aquasure from Aquaguard 6 Liters RO+UV+MTDS
water purifier
EurekaForbesAquasurehasawater leve indicator. MTDStechnol ogy ensures
agood taste of water. It isone of thetypesof ro water purifier.

Features:

e Hasastorage capacity of 6 liters.

e Comeswith awarranty of 1 year and free installation.

e Hassmart energy-saving technol ogy.

3. HULPureit5 Liters Advanced RO+UV 6 Stage Water Purifier
HUL Pureit ismade of engineering-grade plastic material. It boastsa6 stage
purification process.

Figure 2.12: HUL Pureit Water Purifier

Features:

e  Comeswith a storage capacity of 5 liters.

e TheTDScontroller workson hard water.

o Has a UV+RO+MF+TDScontroller which ensures safe water.

4.  KentPearl 8 Liter Mineral RO+UV+UF Water Purifier

Kent Pearl comeswith asmart alarm system. It will tell youwhenitistimeto
changethefilter. Thiswater purifier issuitablefor purifying municipal water, tap
water, and groundwater.
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Features:

e  Offersdouble purification of RO+UV+UF.

e Hasastorage space of 8 liters.

o Hasa TDScontroller with mineral RO technol ogy.

So, you can choose from the above-mentioned different types of water purifier
depending upon therequirements.

Note:
Things to be kept in mind while purchasing the water purifier system

e  Sdectamachinewithwater purification technology that isappropriatefor the
family'sdomestic water sources.

e  Choosethesuitable storage capacity.

e Toensureuser safety, itissuggested that you select amachinewith features
that prevent against overheating.

Things to be kept in mind while using the water purifier system

e Itshouldbeingtalledinacool location and should not be near aheat source.
e  Setthemachineback fromthewall by at least 10-15cm.

e  Cleanand check themachineonaregular bass.

e Useaplugfor eectrical connectionthat isn't shared with any other electrica
devices.

INTEXT QUESTIONS 2.1

1.  Visud inspectionisdonetocheck............... inraw water.

2. Rangeof pH of drinkablewater is............. 0.
3.  R.O.waterfilterisusualy usedfor........................ water.

4. TDSmeterisusedtocheck...........covvveiiniieninnnnnn. of water.
5. Only UV water purifierhas.................. membrane

6. MFwaterpurifierdoes...................... work on electricity.

24 COMPONENTS OF TYPICALWATER PURIFIER SYSTEM

The componentsof typical water purifier system aregiveninthebelow tableand also
the connectionsof different membranesare explainedintheblock diagram.
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Table 2.2 Components of Typical water purifier system

Notes

S. No. | Name of component Image

1 PreFilter (Spun Filter)

2. Post filter

3. UV barrel

4, Prefilter housng

5. Copper filter (optional)

6. Solenoidvalve

7. Float switch

8. Power supply (SMPS24V)/
Power supply for UV

9. Booster Pump

10. TDScontroller

1. Water Tank
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12. Tap /Faucet
13. Accessories-:
GradePipe (Inlet and outlet)
DrainPipe
Clampsscrewsgitti
Three-way connector
Inlet water valve
C-Clamp 2.5"
Pre-Carbon Sediment Raw
— —
Stage-1l Stage-1 Sediment Filter Tap water/overhead
Pre-Carbon Filter Thefilter uses5 micron tank water/underground
Removes ChlorineFrom polypropylenefilter to water
raw/tap water remove sediments
l Memberanes
Outgoing
Rawwater / Pure Water
Carbon
— o
e o PUIL’je %/(\)llar}gr
Stage- 11 _ oS N\\aa“d X
Carbon Block _Incoming L g“‘o 5 g e e
Raw Water Redgeﬁ\o‘\' 95‘)\“‘\“99(’)‘
()eb \‘c‘:\o\o“od
Pure-Drinkin Storage ¢ Resin
Stage-V
Resin Carbon
this process
restores the natural taste

Figure 2.13: Block Diagram of water purifier functioning
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Table 2.3 Functions of Main Parts

Parts Functions

Transformer AC 110V or 220istransformed intoAC 24V/AC 36V
supply power to RO pump, solenoid vaveand autoflushing

Low pressure Auto power cut-off whenwater supply stops. "On at over

switch 5psi, OFF at below % psi*

Solenoidvave After machine stop, water supply iscut off and nowaste
water isdrained to save water.

RO pump Push original water to normal water making pressureat 80-
100 psi

Purewater Make purewater be stored in the pressure tank and hence

check valve reach the power cutoff pressure.

High pressure Whenthepressuretank isfilled withwater, it cutsoff power

switch and stop machine. Clockwiseturnfor increasing pressure.
Anti Clockwiseturnfor reducing pressure. Thepressureis
set at 38 psi (off) - 32 psi (ON) when the machineisex-
work

Autoflushvave Automatically control theflushing cycle(i.e. Whenmachine

isstarted. It first flushing for 15 seconds”ON" and then
beingincreasing pressureto makewater for 30 minute” OFF"
and flush againfor 15 seconds. It's OFF-ON-OFF until
power iscut off.

Flow limitingvave

Limited flow at 300 cc/minute.

Purewater
pressuretank

Store purewater. Theinside of tank bottom must befilled
with 8 psi pressure.

Figure 2.14: A typical domestic water purifier without casing
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Figure 2.15 : Internal components of a domestic water purifier system

Figure 2.16 : Side view of adomestic water purifier unit

2.5 DIFFERENCE BETWEEN THE DOMESTIC AND
COMMERCIAL WATER PURIFIER UNIT

Accordingtoitscapability, water purifier may bedivided mainly into three categories:
Domestic, Commercid, and Industrid.

Domestic water purifier isused for household purposes, Commercial water purifiers
isusedinsmall businesseslike hotel sand restaurantsand Industrial water purifiersis
used inmany different huge enterprises, including factoriesand ditilleries.

InIndia, there are significant differences between domestic and commercial water
purifier plantsintermsof technical specificationsdueto variationsin capacity, and
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usagerequirements. Below table showssomekey differences between Domestic and
commercia water purifier.

Figure 2.17 : Commercial water purifier 50 LPH -100 LPH

Figure 2.18 : Commercial water purifier surface mounted

Notes
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Table 2.4 Comparison between the Domestic and Commercial Water purifier

Notes

S. No.|Features Domestic Commercial
water purifier water purifier
1 Capacity and 5LPH to 100LPH 25LPH to 1000 LPH
Flow rate (Lower) (Higher)
2. Hltration Activated carbonfilters, Include multi-stage
technology sediment filters, and filtration processes
sometimesUV (Ultraviolet) | such asreverseosmosis
purificationfor dignfection (RO), ultrefiltration
(UF), and advanced
oxidation processes
(AOPs)
3. No. of RO 1 210 6
membraneused
4. No. of pumpused| 1 Morethan 1
5. Monitoringand | Bascmonitoring systems, Red-timemonitoring of
Control Systems | oftenlimitedtofilter water quality
replacement indicatorsor parameters, automated
smpleaarmsfor system backwashing systems
mafunctioning for filtrationmedia, and
remote access
capabilitiesfor
maintenanceand
troubleshooting
6. Power supply 24V DC 48V DC/230V AC
7. Electricd circuit
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Note:

Both domestic and commercial water purifiers must comply with relevant
regulatory standardsfor water quality and safety. However, commercial water
purifier plants may be subject to additional regulatory requirements due to
their larger scale and potential impact on public health.

2.6 HOT AND COLD-WATER DISPENSER WITHWATER PURIFIER

Besides domestic and commercial water purification system, Hot and cold water
dispenser are also commonly used in hotelsand restaurant, offices, hospitalsand
healthcarefacilitiesand isused to give potable hot or cold or both typeof water .

Thesedispensersa soincludewater purification technol ogy, RO filtration technology
isextensgvey usedinit. Thishot and cold water dispenser isbuilt differently depending
onthebrand and modd . They are, however, mostly made up of componentssuch as:

° Cold sensor
° Cold water bottle
° Hot water bottle

° Filter cores depending on each type of machine: Nanofilter core, coarsefilter
core, carbon filter core, RO filter membrane.

e Wadtewater regulation device
e  Water supply

° DC converter

° Electronicvave

° Coolingblock

e  Turbochargers

Figure 2.22 : Hot and Cold-water dispenser with water purifier

Notes
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Technique for producing hot and cold water

Hot and cold water dispensers, commonly used in India, operate based onasimple
mechanism involving heating and cooling systems. Here'sabasic overview of how
they work:

Water Source: Thedispenser isconnected to awater source, typically awater tank
or adirect water supply line.

Cooling System: The cold water dispenser component contains acooling system.
Thissystem usualy comprisesacompressor, condenser, evaporator, and refrigerant.
Thedispenser containablock smilar to arefrigerator to produce cold water, however
thisblock ismuchsmallerinsize. Thisprocessresultsin chilled water being dispensed
fromthe cooler tap.

Heating System: Thehot water dispenser component consistsof aheating element,
usualy located near thewater storagetank. WWhen the hot water functionisactivated,
the heating element isenergized, heating thewater in the storage tank to the desired
temperature. The hot water isthen dispensed through the hot water tap. Thermal
relaysare al so used in the gadget to adjust the water temperature. In addition, the
machine containsasecond thermal relay that will immediately cut the power if the
water temperature dipstoo low, preventing the bottle from breaking dueto freezing
water.

Temperature Control: Most hot and cold water dispenserscomewith temperature
control settings, allowing usersto adjust the temperature of the water according to
their preferences.

Safety Features: To prevent accidents, dispensersinclude safety featuressuch as
childlocksor hot water safety locksto prevent unintended dispensing of hot water.

Filtration System: dispensersa sofeature built-in water filtration systemsto purify
thewater before dispensing. Thesefiltration systemstypically consist of activated
carbonfiltersor reverse osmosismembranes. The samefiltersthat are used with RO
filterswill helpto removedirt, germs, viruses, and other harmful substancesfromthe
water, resulting inapure source of water.

User Interface: Thedispenser isequipped with auser interface, often consisting of
buttons or knobs, to control the temperature settings and dispensing functions.
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Hot water feed
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Figure 2.23: Dispenser functional Diagram

2.7 PROCUREMENT OF LEGAL DOCUMENTS FROM
COMPETENT AUTHORITIES

For Installation of domestic water purifier no permission isrequired except legd
electrical and water connection.No legal documentshasto be procured from local
authorities/ Governmen.

However for installing commercia water purification plant water testing report from
Government gpproved testing laboratory and other legal documentslike commercial
electrical and water connection paper arerequired.

If youwant to setup aservice provider shop and want to get financial assistance/loan
from MSME /Bank adetailed project report ( DPR ) hasto be made and the legal
permissionsthereafter from labour department,safety / fire department and other
necessary permissionsfromlocal authoritiesand central Govenments must betaken
Few of the permissions/legal documentsarelisted below :

1.  TaxregigraionssuchasGoodsand ServicesTax (GST) regigtration, professiond
tax registration, etc.

2. PAN Permanent Account Number.

3. Labour department permission.

4.  LandpapersfromMCD/ local authorities.

5. EPFNoEmployeProvident Fund of employees, when hiring of staff isdone.

Notes
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6.  Pollution control certificatefromlocd pollution board office.
7.  MCD permissonfor commercid activities.

8.  Commercid Electrical connection.

9.  Commercial water connection.

All lega permissonsareto betaken fromloca authoritiesor central Government and
may vary from stateto state.

If Minera water bottle plantisto beestablished in addition to theabove certificates some
more additional documentsarerequired.

Note:

For individual no license is required presently for installation of drinking
water purifier system at home.

INTEXT QUESTIONS 2.2

Fill uptheblanks:
Heatinglementisanintegra partof  and cold dispenser.
R Otechnology reducesTDSupto _ percent.
Activated carbonfilterimproves_and__ of water.
Number of booster pump for commercial WPU ismorethan .

Legal permissionsarerequired in the case of WPU.

1

2

3

4

5

@ WHAT YOU HAVE LEARNT
° Different water sourceslike-ground water, river, pond, well etc.
°

Methods of checking water quality by using TDS meter, Hardnesskit and pH

meter.

° Rangeof Water purifiersavailablein Indian market liike:UltraFilter, Reverse
osmosis, Ultraviolet, Activated Carbon Filtersand Composite Filters.

° Comparison of different water purifier technologies.

° Major components of awater purifier are Pre Filter, Post Filter, UV barrel,

Open Vocational Educational Programme



Pre-Installation activities

solenoid valve, Float switch, Booster Pump, TDS controller, Water Tank , Tap
Faucet and Acessorieslikedrain pipe, three way connector, inlet and outlet
pipe, clamp etc.

Block diagram of asimpleWater Purifier Unit.
° Difference between domestic and commercia WPU and their comparison.
° Componentsand working of hot and cold-water dispenser.

° Procurement of legal documents from component authority isrequired for
ingaling commercid water purification plant .

q&. TERMINAL QUESTIONS

1. List different water sourcesavailablein India

2. Namethedifferent methodsused totest thewater quaity and explainany onein
brief.

3 Draw aneat block diagram of adomestic WPS and name each block.
4.  Namedifferent componentsof adomestic WPSand givether functions.
5.  Comparedomestic and commercial aWPSand writeany 4 points.

6 Briefly explain Hot and Cold dispenser.

7.  Explaninbrief the procurement of legal documentsfrom component authority
foringtallation of commercia water purification system.

‘&l ANSWERS TO INTEXT QUESTIONS

2.1
1. Turbidity
2. 6.5-85
3. HardWater
4. Qudity
5. No
6. Not
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2.2
1. Hot
2. 90
3. Taste, odour
4. 1
5. Commercd
[ Key Learning Outcomes |
Beingableto:
e Andyzethequality of sourcedrinking water.
e Identify water purifier instalationlocation.
o lllugratedifferent water purifier technologies
e lllugtratethetechnology usedinvariouswater purifier systemavailableinthe
market
e Identify appropriatewater purifier asper customer need.
e Identify thelega requirement for installation of water purifier systemsif any.
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3.1 INRODUCTION

Beforeingtdlation of Water Purifier System, thelocation of theunitto beingtdledisto
beidentified. Asarange of Water Purifier System haslittle changesininstallation
procedure, we haveto read and observed | thestepsgiveninthemanufacturer ingdlation
guidevery carefully.

A successtul inddlaionisonly possbleif wefollow dl thepointsof ingdlationingructions
of manufacturer word toword. Thislesson coversthe stepwise procedurefor ingtalling
thedomesticand commercid water purifier syssemand a so theimportant pointswhich
awater purifier should keepinmind whileperforminginstallation.

3.2 LEARNING OBJECTIVE

After reading thislesson learner will be ableto:

° | dentify the component of Site preparation for both domestic and commercia
WPU.

° Definetheimportance of site preparation.

° | dentify theingtallationlocation at Stecons dering dl factorssuch aswater supply
and drainage, e ectricity supply, customer needsetc.

° Understand theinstall ation procedure of thewater purifier system.
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3.3 FACTORS TO BE CONSIDERED IN IDENTIFICATION
OF INSTALLATION LOCATION AT SITE

3.3.1 Components Of Site Preparation

Water purifier technician hastotake care of certain pointsbeforestarting theingtallation
processof the WP unit at the site.

Following are theimportant site preparation components of both commercial and
domestic WP unit:-

Water Purifier System Location

e  Thewater purifier system should belocated on alevel surface.

° Theareawherewater purifier isgoing to beinstalled must be sheltered form
Sun, windandrain.

e  Thetemperatureinthisareashould be maintained between 35°F and 95°F.

° If theselimitsare exceeded, the components may be damaged and thewarranty
may be considered void.

° Itisimportant to allow sufficient space around the unit for easy maintenance.
Electrical supply

A properly sized electrical service must be provided by the customer. Motorsand
electrical requirements must be according to the supply voltage. Electrical supply to
the system must be compatiblewith therequirementsfor each modd. Ingtal thesystem
inaccordancetoloca and national electrical codes. Itisrecommended to usebranded
electrica accessories (detail explainedinlesson4).

Plumbing

Plumbing isanimportant check for installation of Water Purifier System given by
manufacturer. The membranes and high-pressure pumps require acontinuous and
stableflow of water to the system. Refer to themanua of WPSfor minimum flow rate
and minimum feed pressure

Feed water

Piping used for feeding water to thewater purifier system should beeither copper or
plagtic. Iron and carbon stedl pipewill increasetheiron content of thewater. Thiswill
adversely affect thewater purifier system’s performance. Temperature of thefeed
water must not exceed 95° F,
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Itisrecommended to install apressure gauge on thefeed water line. In case of water
purifier thiswill helpto maintain the pressure of thefeed water.

Concentrate (waste water) line connection

Connect thewastelineto the backside of the system. Thetubing or piping used for
discharge of the concentrate should berun to an open drainin afree manner. Any
blockageinthedrain canincrease pressureintheback, whichwill increasethesystem
operating pressure. Thismay result in damageto the system components.

Pre-filtration

Most water purifier systemscomewith particulate pre-filtersto remove suspended
particlesdown to five microninsize. Change pre-filter cartridges at least onceevery
month. Additional pre-treatment may be required, depending on the feed water
parameters

If the pre-filters become blocked and the water flow to the pump is reduced or
interrupted, it will result intheformation of an empty spacewithinthepipe. Thismay
damagethe pump.

Inspection

Prior to sart-up, carefully inspect the system. Check plumbing, €l ectrical connections
and make sure no connections have becomeloose during shipment.

3.3.2 Survey for identifying appropriate location for installation of
water purifier unit

e  Water purifier system can beput inabasement or under asink inaresidential
facility or aterraceinacommercid facility.

° Install the devicein alocation whereit will not be exposed to cold wesather. If a
connection can be made without using morethan 12" of tubing, connectingtoa
remote sitemight be considered; otherwise, adelivery pump may berequired.
Further runs can be performed, and if necessary, a pump can be added
afterwards.

° Thelocation of water purifier system ischosen wisely, we should consider
the placewith minimum possi ble distance of e ectric connection, thedry place
withreatively lesshumid conditionsand reachabl el ocation whichisgpproachable
toadl.
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Following are some guidelines regarding component placement

Faucet (tap) should beinstalled on or near the sink where drinking/cooking
water isoften used. A scoreof two“If thereisn't anexisting hole, aleve surface
isnecessary to attach thefaucet. The mounting surface should beno morethan
1-1/4inchthick. Alternatively, afaucet extender would be required.

It might beput at ahandy location, such aswithin 10feet of thefaucet. Because
full tanksmay weigh upto 15 kg, be sureany placeyou chooseisleveld. The
bladder tank can be positioned vertically.

Thewater purifier unit can beinstalled on either sdeof thesink, under acabinet,
inthe basement or aterrace. Theunit may be mounted on theleft or right side of
the cabinet making it smpler to reach for future maintenance.

A feed water connection to the water purifier unit isprovided viaan Angle
Stop Valve. Thisassembly should be placed asnear to thewater purifier unit
as practicable. It connects the top of your cold water shut-off valveto the
bottom of theriser tubethat runs between it and thefaucet.

— : ¢ L —  Shut-Off —

Sediment ~ Carbon
PreFilter  Pre-Filter RO Membrane

Feed Vave
Water - -

v

l Carbon post-filter re;'ﬁévtor

I p—=

Drain

Storage
Tank Faucet I

Figure 3.1 : Water Purifier connection diagram

Here'san easy-to-understand diagram of how awater purifier system works.
The phasesareidentified in the water purifier water plant flow diagram,
Fig. 3.1, whilethearrowsindicate water flow, i.e. the plumbing connection.

Despitetheir differencesin quality, most water purifier plants havethe same
appearance. The componentsare also standard and functionin the same way.
These are the components of a conventional water purifier plant and the
associated plumbing linefrominput to output:
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Intake Valve: Theinlet valveisthewater purifier system’sraw water supply.
Thevaveisusudly ingtaled on the cold-water line.

Pre-Filter: To protect the membranefrom salt, silt, and chlorine, most water
purifiersincludeapre-filter. Typicaly, asediment or carbon filter isused.

Water Purifier Membrane: Thewater purifier membraneisthemaost important
component for removing substantial healthrisks.

Post-Filter: Purified water passesthrough apost-filter before reaching the
faucet. A polishfilter isanother namefor it. The by-product tastes sweeter and
fresher asaresult of thisfilter, which removes odour and poor taste.

Storage Tank: Thefiltered water iskept inthis pressuretank until the customer
turnsonthefaucet.

Backward Flow Limiting Valve: A restricting valveisused to keep treated
water from flowing back into the storagetank. Reverseflow hasthe potentia to
harm the membraneby rupturingit.

Drain Line: Thedrainlineisprimarily connected tothewater purifier membrane's
output side. It releases contaminated and impurity-laden effluent. Thereject
water isusually put to agood use such aswatering plantsor garden etc.

Faucet: A faucet isatreated water flow-controlled tap that iscommonly put on
thereachable areasin sinks. In commercia spaces, thesefaucetsarefixed at
different places.

3.4 INSTALLATION OF DOMESTIC WATER PURIFIER

Theingtallation processof any water purifier whether itisDomestic or Commercia
beginswith salecting aproper location for install ation of the given WP unit.

Following aresomegeneral guiddinesbeforesdectingasitefor installation:

Ensurethat single-phase power socket connection iswithin 3m from the point
of ingdlation.

Ensurethat raw water supply iswithin 3m fromthe point of installation.
Ensurethat raw water supply tank isat least 10 feet abovethe purifier.

Ensurethat thereisasink near the purifier.

Ensurethat wastewater drainiswithin 3mfromthe point of instdlation.

Ensurethat enough spaceisthere asper the dimensionsof the purifier.
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Site Preparation 3.4.1 Steps to be performed while installing water purifier unit

Step 1: Unpacking the purifier
1. Carefully placethewater purifier packing box onaplane surface.
2. Cutthepacking stripsonthe packing box with the help of aknife.
“Notes | 3 Openthewater purifier packing box and check for thefollowing components:-
Waterpurifier tank (1 No.)
RO Membrane (1 No.)
Filters (Sediment, carbon, candle 1 No. each)
Instruction Manual (1 No.)
Food gradewhitepipe 3/8" (3m)
Food grade pipe 1/4" (whiteand blue 3 m each)
Screwsand plastic Inserts (2 No.seach)
3 way connector (1 No.)
Tee Joint (1 No.)
Diverter Vave/S.SBall Valve (1 No.)
Tray with Cover (1No.)
Metal Bottom Bracket (1 No.)
Wall Brackets (2 No.)
Tray Meta Strips(1No.)
Drilling Sticker (1 No.)

Figure3.2: Plumbing accessories
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Note :Some more parts may betherein the box depending upon the model and type

of thepurifier.

4.  Checkfor any physica damageor missing part.

5.  Takeout al the accessoriesfrom the packing box.

6.  Takeoutwater purifier mainunit fromthepacking box carefully (provide proper
support asit containinterna connectionswhich may damageif unit dropfroma
height).

7.  Placethewater purifier onthe planesurface.

8.  Removethecardboard packing and removethe polythene cover from thewater

purifier.

Step 2: Installation of water purifier

1.

Keep al the plumbing accessoriesand tool sready beforeturning off themain
water supply line, sothat it isinterrupted for minimum possibletime. Fig 3.2

Turn off themain supply line, Fig 3.3.

Alwaysinstall purifier on the normal water supply and not on the hot water
supply.

Takeout thetap from thewater supply linecarefully, using pipewrench

Figure 3.3 : Turn off the water supply line
Useteflontapeto createaleak-freejoint, fig 3.4.
It should be wrapped tightly on a three-way connector in a clockwise

direction;otherwiseit may |oosen whiletightening on thewater supply linefig.
34.
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10.

11.
12.

13.

14.

15.

Site Preparation

Figure 3.4 : Applying Teflon tape

Insert the end of the external thread of the three-way connector into water
supply line.

Now, insert thetap into the hex end of thethree-way connector and tighten it
using pipewrench.

Use SShall vave; use Teflon tape again onthe SShball valvethreadto createa
lesk freejoint, fig 3.6.

Insert the SSbhall vaveinto theYainch port of thethree-way connector, fig 3.7.
Takeawhite pipe. Broaden up itsmouth from oneend by inserting ascrewdriver
intoit.

Moveahex nut present on the SShall. Insert thishex nut into the white pipe

from the non-broadened end.

Push the broad end of the white pipe onto the SSball valve. Make sure that
pipecompletely dipsover thenippleof SSball valve.

Tighten the hex nut securely onthe SShall valveto lock the pipeinitsplace
fig3.8
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Figure 3.5 : Three way connection of water purifier

Figure 3.6 : Applying Teflon tape on valve

Figure 3.7 : Fixing valvein to 3 way connector

Figure 3.8 : Fixing tubeinto outlet of valve
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Figure 3.9 : Off position of supply linelever
16. Drill holesto hangthepurifier (usedrill sticker which comeadongwith WP unit).

Figure 3.10: Drilling of holesusing Drill Sticker
17. Inserttheplasticinsertsand metdlictray aswell.

18. Removetheback cover of the purifier and open the dead blocks.
19. Attachpurifier membranestothedrain pipeusingjointers.

20. Insertthewhitepipeintotheinlet of thewater tank of thepurifier, fig. 3.8.
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22. Dranthepre-carbon filter and sediment afterwards by completely filling the
water tank and then empty thetank (first filled water inthe purifier tank should
not be used for drinking purpose).

23. Doafind check of all the connectionsand mount your purifier.

24. Enjoy thehedthy water by water purifier.

3.5 INSTALLATION OF UNDERSINK DOMESTIC WATER
PURIFIER

Under-sink :Under sink water purifiesnow adaysisin fashion dueto following
reasons.

e Beauttification
° Lessspaceisrequired

Inunder sink water purifier thefaucet isconnected onthe sink and themachineiskept
under thesink.

_, faucet
//
L /7
71
/1l
/1l :
// Connection
] Water
purifier
system
Tank

Figure 3.11 : Under sink water purifier block diagram

All theworking of theunder-sink water purifier isthe sameasof wall mounted WPS
except thereisapressuretank, which rel easeswater when the faucet ismade ON. It
hasadiaphragm which create pressure on the treated water.

3.6 INSTALLATION OF COMMERCIALWATER PURIFIER UNIT

Commercid water purifier unitisgeneradly installed on ground onaconcreteplatform
(plain and leveled surface). Following are the steps to be followed for installing
commercia water purifier.
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A Commercial water purifier plantisacomplex syssemthat usesthereverseosmoss
processto removeimpuritiesand contaminantsfromwater on alarger scale. These
plantsareused inavariety of gpplications, such asdrinking water treatment, industrial
processes, and desalination. Installing areverse osmaosi s plant may seem difficult, but
withtheright toolsand knowledge, it can beinstalled easily.

Here are the steps you need to follow to install a typical commercial water
purifier plant (also commonly known as reverse osmosis plant):

Step 1: Choose the Right Location

Thelocation of your reverse osmosisplant iscritical. Choosealocationthat isnear a
water supply, electrical connection, and drainage system. Thelocation should also
have sufficient spacefor the plant and any other equipment that may berequired.
Ensurethat the location has adequate ventilation and isfree from dust, debris, and
other contaminants.

Step 2: Gather the Necessary Materials

Beforeyou begintheingalation process, makesureyou haved| thenecessary materids.
Hereisalist of materiasyou will need:

° Reverseosmosissystem

° Pre-treatment equipment (depending on the source water quality)
° High-pressure pump

° Pressurevessals

° Membranemodules

° | nstrumentati on and control equipment

° Ripingandfittings

° Electrical wiringand controls

° Vavesand gauges

Step 3: Install Pre-treatment Equipment

If the quality of the source water is poor, you may need to install pre-treatment
equipment, such assediment filters, carbonfilters, or water softeners. Thisequipment
isingtaled to protect the reverse osmosi s membranesfrom damage and clogging.
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lon Exchange
B | ~ Small amount of micro
el | " organisms and colloids
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~ Stable water quality regardless
_'Z * of fluctuations in input water
ualit
RO lon Exchange ¢ o
( —| . Continuous production of water
|_ J " with a constant purity
RO
Continuous Regeneration
lon Exchange

Figure 3.12: Block diagram of water-flow in acommercia plant
Step 4: Install High-Pressure Pump and Pressure Vessels

The high-pressure pump isthe heart of thereverse osmosissystem. Itisresponsible
for generating the pressure needed to force water through the reverse osmosis
membranes. Install the high-pressure pump and connect it to the pressure vessels
using piping andfittings.

Step 5: Install Membrane Modules

Ingdl themembranemodulesinthe pressurevessdls. Thenumber of membranemodules
required will depend on the size of your reverse osmosi s plant and the amount of
water you need to treat. Connect the membrane modul esto the piping and fittings.

Figure 3:13:Membrane modul e used in commercial plant
Step 6: Install Instrumentation and Control Equipment

Ingtall theinstrumentation and control equipment, such aspressuregauges, flow meters,
conductivity meters, and pH meters as given in the manufacturer installation
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manud . Theseinstrumentsare used to monitor the performance of thereverseosmosis
system and ensurethat it isfunctioning correctly.

Step 7: Connect Electrical Wiring and Controls

Connect the electrical wiring and controls for the high-pressure pump and
instrumentation equipment. Make sureto follow al safety guidelinesand el ectrical
codes.

Step 8: Test and Commission the Plant

Before the reverse osmosis plant can be put into operation, it must be tested and
commissioned. Thisinvolvesrunning water through the system and checking the
performance of the pre-treatment equi pment, high-pressure pump, pressurevessels,
and membranemodules. Oncethe plant hasbeen tested and commissioned successtully,
it can be put into operation.

Tips for successful installation

° Make sureto follow the manufacturer’sinstructionsfor your specific water
purifier plant.

° Consider having thewater quality tested before and after installationto ensure
that thereverseosmosisplant is performing correctly.

In brief, you can say that installing acommercia water purifier plant requirescareful
planning, preparation, and execution. By following these stepsand tips, you asa
technician can successfully ingtall awater purifier plant and enjoy high-quality water
for your needs.

INTEXT QUESTIONS 3.1

1. Water purifier systemshouldbelocatedon ..................... surface.
2.  Prefilter shouldbechangedat lesst. .. ............ every month.

3.  Ensurethat single phase electrical power socket should bewithin.............
meter of thepoint of installation.

4. Teflontapeisusedtocreatea................... freejoint.
5. Incommercia water purifier unit, morethan ................ RO membraneto
used.
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@ WHAT YOU HAVE LEARNT Site Preparation

° | dentification of different part of awater purifier system after unboxingit.

° Importanceof following manufacturer’sguiddinewnhileingalingwater purifier
sysems.

° Important componentsof Site preparation of thewater purifier unitare: location, §— - E—

Notes
electrical supply, plumbing, feed water, drain water connections, pre-filtration

requirement.

e  Thelocationof water purifier should bechosenwisdly ,it should beat minimum
possible distancewith el ectrical connections, the place should be dry and not
too hot or too cold and location should be reachablefor drawing water and for
mai ntenance.

° Installation procedurefor the domestic water purifier wall mounted and under
snk water purifier unit.

° Installation procedurefor thecommercia water purifier unit.

qﬁ TERMINAL QUESTIONS

1. Enlist thevariousfactorsto beconsdered inidentification of instdlation location
at ste. explain any oneof them.

N

Giveany two guidelinesregarding component placement.

w

List any 5 componentsfound inside atypica domestic water purifier packing
box.

4.  Whatistheimportanceof Teflontapeand whereitisapplied whilemaking inlet
pipeline connectionsinaWPU?

o

Explainwiththe help of diagram theuse of drill sticker.

o

Explainin brief the procedurefor installation of commercia water purifier.

‘&l ANSWERS TO INTEXT QUESTIONS

3.1
1. Levd
2. Once
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Site Preparation 3. Three
4. Leak
5. One
f Key Learning Outcomes )
_ - Beingableto:
Notes

e I|dentify thedifferent partsof awater purifier unit after unboxing.
e Identify asuitablelocationfor installation of awater purifier unit.

e Demonstratethe plumbing processand water connectioninaWPS,

e Carryoutfall installation processfor aWPS.
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ELECTRICAL CONNECTIONS -

Notes

4.1 INTRODUCTION

In previouslessonsyou havelearnt about the componentsand working of weter filters.
Water filter which operateson e ectricity needsareliableand safe e ectrical connection.
Inthislessonyou will learn about the el ectrical wiring and el ectrical accessoriesof
mogt of theelectrically operated water filter. Thetechnician should know that depending
uponthe condition of installation areaof water purifier unit; he should choosethetype
of wiring (generaly conceal ed conduit or surface conduit). Inthislesson youwill learn
about internal and external connection of atypica water purifier.

4.2 LEARNING OBJECTIVE

After reading thislesson learner will beableto:

|dentify arange of electrica wiring systemsand accessories
| dentify thetoolsusedin electrica wiring job.
|dentify arangeof wiring materials

Describetheimportance of following manufacturer’sguidelinesfor proper
ingtalation of eectrica equipments.

4.3 FUNDAMENTAL OF ELECTRICAL WIRING SYSTEM

Therearedifferent typesof dectricd wiring sysemssuch asteesystem, loop-in system,
cleat wiring, batten wiring, casing and capabl ewiring, lead sheathed wiring and conduit
wiring. Electric circuit wiringin residencesand buildingsisknown asdomestic circuits.

Drinking Water Purifier Technician
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Electrical Connectionsf Whilecarrying out electrical connectionfor aWPU you can select thetypeof wiring
depending upontheavailahility of the space. Most preferred wiring systemisconceded
conduit system.

4.3.1 Types of Electrical Wiring

- — | Thedifferenttypesof dectricd wiring sysemusaedinweater purifier e ectrical connections
Notes ¥ greasfollows

Tee system or Joint box system

Thiswiring isused to connect appliancestogether. It usesasmall amount of cableand
isinexpensive, making it perfect for temporary ingta lationsFig 4.1.

From distribution board

SwitchS; SwitchS,

Figure4.1: Teeor joint box system
Loop-in system
Thissystemisset upinsuch away that thelighting and other appliancesare connected

inparalél, alowing each deviceto becontrolled separately. Thus, it makesit easier to
find aflaw such asadamaged wireinsuchasystemFig4.2.

FromD.B

Lampl,
itchwieor

Haf wire

Switch S; Switch S,

Figure4.2: Loop-in system
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Conduit Wiring Electrical Connections

Surface conduit wiring Fig 4.3 and conceal ed conduit wiring aretwo typesof of
wiring used in water purifier system ,concealed conduit system is preferred due
beautification but if it isnot possibleyou can adopt surface conduit system.

Notes

Figure 4.3 : Surface mounting conduit system

Cables and conductors

InWater purifier connection,usudly1.5 mm square multistrand wireisused.

4.4 DOMESTIC ELECTRIC CIRCUITS

Electric circuit wiring in residencesand buildingsisknown asdomestic circuits. A
pair of insulated copper or aluminium wirestransport el ectricity to our dwellings. A
water purifierisconnectedto 6 A socket (Domestic) or 16 A socket (used for large
water purification system)

2pin& 3pin
Sockets

DP
MCB

Switch

Figure 4.4: A simplecircuit showing 2 Pin and 3 Pin socket with
MCB for water purifier external circuit (N-Neutral, L-Live E-Earth)
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T T
ﬁ
S @ [o
— - TR
To
cooker
Notes e -E e B I
- gl nery ALe ] g
Toéelectric ; ; ;
eeitostaner, TR Sockets on aring (hence called ring main)
or immersion unit
heater etc (fuse box)

Figure4.5: Domestic Wiring circuit

Green
(Earth)

Black Red
(Neutral) (Live)

Figure 4.6 : Sketch of 3 wire cable

Wire types and color coding

The 3typesof wiresused in adomestic electric circuit areasfollows:

1) Livewire

2)  Neutrd wire

3) Eathwire

Live wire

e Alivewireisonethat conductselectricity.

° Itisresponsiblefor carrying the high voltage and delivering it to the appliances.
° Itisalso known asphasewireor hot wire.

° Itisredin colour.
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Neutral wire

° Thewirehaving zero potentid iscaled neutra wire.

e  Thiswirecompletesthecircuit by providing apath for the current toreturnto
the power source.

° Itisblack incolour.

Earthwire

° Itisgreenincolour.

° Thecircuit breaker will blow if something goeswronginsdethe machinery or
circuit, thelivewireisthen linked to ametal part, protecting the user from
electrocution or even asmall shock.

e  Whenalivewiremakescontact with aneutral wire, the circuit’sresistance
dropsdramatically and abigamount of current flowsthroughit.

e A precautionary connection created in metallic connectionsto prevent harm
dueto fluctuationsisknown asthe earth or ground.

e  Theprimary purposeof earthingisto protect peoplefrom electrical shock.

e  Theearthwireconnectsthe metallic body of electric appliancesto the earth,

allowing any leakage of e ectric current to be transported to the ground.

Note: Thepotentia difference (or voltage) suppliedin our country is220V.

Things To Remember

Electrical Wringisawiring systemthat isa network of wiresthat connect
various accessories for the distribution of electrical energy from the
supplier meter board to a variety of electrical appliances.

A wire is a single electrical conductor capable of carrying electricity,
usually made of copper or aluminium.

There are different types of electrical wiring systems such astee system,
Loop-in system, cleat wiring, batten wiring, casing and capable wiring,
lead Sheathed wiring and conduit wiring.

Electric circuit wiring in residences and buildings is known as domestic
circuits.

Thethreetypesof wiresused in adomestic electric circuit arelivewire, a
neutral wire and earth wire.

Notes
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Thefollowing tableillustrates various common tool srequired in making el ectrical
connectionto awater purifier ongwithther uses.

Table 4.1: Electrician Tools List

Names

Images

Uses

Notes
1. Tape Measure

Use to measure distance or size.

2. Electrica Tape

Useto cover and insulate abroad
range of cables, wires, and other
materia sthat conduct electricity.

3.CableTies

Usefor holding itemstogether,
most commonly electrica cables
or wires.

4. ElectricDrill

Usefor drillingcircular holesin
themateridl.

5. Leve

Useto determinewhether a
surfaceishorizonta (level) or
vertica (plumb).

6. Wire/CableLugs

Usefor connecting cablesto
electrical appliances, other
cables, surfaces, or mechanisms.

7. Wire Strippers

Usefor removing theprotective
coating of anelectricwireinorder
toreplaceor repair thewire.

8. Hacksaw

Usefor cutting thinmetal suchas
aluminum, brass, stedl, or copper.
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9.Pliers Usefor gripping.

10. Voltage Tester Useprimarily onAC currents,
although some can aso be used
on DC currents.

11. Crimpers Useto make cold weld joints

between wiresand aconnector by
deforming oneor both of themto
hold theother.

12. Gloves Useto protect and comfort hands
againgt cold or heat, damage by
friction, abrasonor chemicas, and
disease

13.Line Tester Usetotest the presenceof current
andtoidentify phase/ livewirein
eectricd ingdlations.

14. Stubby Usetofacilitate accessto screws
screwdriver locatedin areasthat cannot be
reached easily by aregular
screwdriver.

4.6 PLANNING AND DESIGNING AWIRING OUTLET

Panning and designingawiringlayoutiscrucid for ensuring safeand efficient el ectrica
connectionsin any building or el ectrical system. Here are some of the key reasons
why thisprocessisof utmost importance:

Safety: Safety isthe primary concern whenit comesto electrical systems. Poorly
planned wiring layouts can lead to €l ectrical fires, eectric shocks, and other hazardous
situations. Proper planning ensuresthat wiresareinstalled correctly, minimizing the
risk of accidents.

Code Compliance: Many countrieshave strict electrical codesand regul ationsthat
govern how wiring should beinstalled. A well-thought-out design helps ensure
compliancewith these codes, avoiding lega issuesand pendties.
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Efficiency: Efficient wiring layoutsreduce energy wastage. Whenwiresarelaid out
logically and with proper consideration of theload, el ectrical energy isused more
efficiently, which canlead to cost savingsover time.

Reliability: Properly designed wiring layoutsaremorereliable. They reducethechances
of short circuits, overloads, and other electrical issuesthat can disrupt the flow of
eectricity.

Scalability: A well-planned wiring layout allowsfor easy expansion or modification
of thedectricd sygeminthefuture. Thisisimportant in both resdential and commercid
settingswhere changesin el ectrical requirementsmay occur.

Organization: Anorganized wiring layout makesit easer to locate and troubl eshoot
issues when they arise. Labeling wires and using color-coding can streamline
maintenance and repair efforts.

Aesthetics: Inresidential and commercial spaces, an attractive wiring layout can
enhancetheoverdl aesthetics of the environment. Conceal ed wiring or aesthetically
pleasing conduit systems can improvethe appearance of aroom or building.

Functionality: Wiring layouts should takeinto account the specific needs of the space.
Proper planning ensuresthat outlets, switches, and lighting are strategically placed to
meet thefunctiona requirementsof thearea.

Equipment Protection: Well-designed wiring layouts canincludefeatureslike surge
protection, which can safeguard sensitive el ectrical equipment from voltage spikes
andfluctuations.

Resilience: In certain environments, such asindustrial facilitiesor datacenters, the
wiring layout must beresilient to externa factorslikemoisture, vibration, or extreme
temperatures. Planning for these conditionsisessentia for systemreliability.

Cost-Effectiveness: Careful planning can a so save costs by minimizing theamount
of wiring needed, reducing materid waste, and preventing theneed for extensverepairs
or modificationsinthefuture.

Ease of Troubleshooting: Intheevent of el ectrical issuesor system malfunctions, a
well-documented wiring layout makestroubl eshooting easier. Technicianscan quickly
identify and address problems, reducing downtimeand repair costs.

Environmental Considerations: Designing for energy efficiency not only savescosts
but a so reducesthe environmental impact of el ectrica systemsby reducing energy
consumption.
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Longevity of Components: Proper wiring reducestherisk of electrical stresson
components, such as motorsand pumps, which can extend their lifespan. Thiscan
result in cost savings by reducing thefrequency of component replacement.

Integration with Control Systems: Many modern water purifier systems have
€lectronic control panelsthat manage variousfunctions. A well-designed wiring layout
alowsfor the seamlessintegration of control systems, enabling advanced monitoring
and automation capabilities.

Inconclusion, planning and designing awiring layout isnot just atechnical requirement
but acritical aspect of ensuring the safety, efficiency, and functionality of an electrical
gystem. It'saninvestment inthelong-term performanceand reliability of theeectrical
infrastructure whilea so contributing to safety and sustainability goals.

4.7 TO CREATE AN EFFICIENT WIRING LAYOUT FOR YOUR
WATER PURIFIER SYSTEM, CONSIDER THE FOLLOWING STEPS

1.  Create a Wiring Diagram: Begin by creating adetailed wiring diagram that
includesal dectrica components, connections, and thelr interrelationships. This
diagram servesasablueprint for theingtallation.

2. Choose the Right Wiring Materials: Select appropriate wiring materials,
such aswires, conduits, and connectors, that meet el ectrical coderequirements
and the specific needs of your RO system.

3. Plan Cable Routing: Determinethe optimal routing of cablesand wiresto
minimizeinterferenceand reducetherisk of damage. Properly secureand protect
thewiring to prevent wear and tear.

4.  Label Connections: Clearly label al el ectrical connections, components, and
control points. Thissimplifiesmai ntenance and troubl eshooting.

5. Follow Manufacturer Recommendations: Adhereto the manufacturer’s
guiddinesand specificationsfor eectrica connections. Thisensurescompatibility
and optimal performance.

6. Consider Future Expansion: If you anticipate future modifications or
expansions of water purifier system, plan thewiring layout to accommodate
these changeswithout major disruptions.

7. Hire Qualified Professionals: If you are unsure about el ectrical design and
wiring, congder hiring quaified e ectriciansor technicianswho specidizein weater
purifier systemingtallation and maintenance.
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Insummary, careful planning and designing of thewiring layout for water purifier
system will provide increased safety, reliability, efficiency, and overall
performanceof the system, whilea so ensuring compliancewith eectrical codes
and regulations.

4.8 POWER CABLES AND THEIR RATINGS

Power cables, also known aselectrical cablesor cords, comein varioustypesand
ratingsto suit different el ectrica devicesand applications. Thekey factorsto consider
when selecting apower cablefor aspecific device or application include voltage
rating, current capacity (ampacity), conductor size, insulation type, and connector
types. Let’ sexplorethesefactorsinmoredetail :

Voltage Rating

Power cablesarerated for specific voltagelevels. Common voltage ratingsinclude,
240V, 480V, and others. It'scrucid to chooseacablewith avoltagerating that matches
or exceedsthe voltage of the electrical deviceyou are connecting it to. Using an
undersized cable with a lower voltage rating can be dangerous and may cause
overhesating or eectrical breakdown.

Current Capacity (Ampacity)

Theampacity of acableisitsmaximum current-carrying capacity without exceeding
itstemperaturerating. It'sessential to select apower cablewith an ampacity suitable
for the current |oad of thedevice. Using acablewithinsufficient ampacity canleadto
overheating and potentia firehazards.

Conductor Size (Gauge)

The conductor size, often referred to asthewire gauge, affectsthe cable’ sampacity.
Smaller gauge numbersindicatethicker conductorscapableof carrying higher currents.
When choosing apower cable, consider the device'scurrent requirements and select
acablewith an appropriate conductor size.

Insulation Type

Theinsulation materia used inthe cabledeterminesitse ectrical and therma properties.
Common insulation materials include PVC (Polyvinyl Chloride), rubber, and
thermoplastic materials. The choiceof insulation dependson factorsliketemperature,
flexibility, and resi stanceto environmenta conditions. Someapplicationsmay require
gpecidizedinsulation, such ashest-res stant cablesfor high-temperature environments.
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Connector Types

Power cablescomewith various connector types, suchasNEMA, |EC, or proprietary
connectors specific to certain devices. Ensurethat the cabl € sconnector type matches
the receptacle or plug on your deviceto ensure asecure and safe connection.

Cable Length

Consder thelength of the cablerequired for your application. Using excessively long
cablescan result in voltage drop and reduced efficiency, whilevery short cablesmay
limit your flexibility in device placement.

Power cablescomein varioustypes, ratings, and compatibility with different el ectrica
devices. The choice of power cable depends on factors like voltage, current,
environmentd conditions, and the specific deviceor gpplication. Herearesomecommon
typesof power cables, their ratings, and compatibility with variouseectrical devices:

Appliance Power Cords

Rating: Ratingscan vary widely based on theappliance spower requirements, ranging
fromlow to high current and voltage.

Compatibility: Used with various household applianceslikerefrigerators, washing
meachines, ovens, and televisons.

Alwaysensurethat the power cableyou choose matchesthe el ectrical requirements
of the device or equipment you intend to use. Using the wrong cable can lead to
electrica hazards, equipment damage, or inefficient operation. Additionaly, it'scrucia
tofollow safety guiddinesandlocal dectrica codeswhen sdlecting andingtaling power
cables.Incommercia water purifier three phase 32 core power cableisused for 16
A socket and switch connection. For domesticwater purifier 1.5 mmsguare mutistrand
wire can be used aongwith 6 A socket and switch.

Compliance with BIS Standards: All the accessories should be ISl and should
comply theIndian standards as per Indian Electricity rules 1956 amended fromtime
totime.

It'simportant to consult the device' suser manual or specificationsto determinethe
recommended cabletype, voltage requirements, and connector type. If in doubt, seek
advicefromaqualified €l ectrician or technician to ensure safe and appropriate cable
selectionfor your water purifier unit.
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INTEXT QUESTIONS 4.1

Nameany two typesof wiring systems.
Nameany two typesof toolsused in eectrical wiring.
What isthe colour of phase and neutral wire?

What istheuseof linetester?

a » W N B

Givethecurrent rating of domestic water purifier socket and switch.

49 TYPESOFACCESSORIESUSED INELECTRICAL CONNECTIONS

Electric switchesand outletsarefundamental componentsof el ectrical wiring systems.
They servevariousfunctionsin controlling theflow of eectricity inabuilding. Below
aretheprinciplesof electric switchesand outl et install ati onswith explanations of the
functionsof their variouscomponentsand wiring configurations.

COMPONENTS

Switch Mechanism: Thisistheactua switch that you physically toggleor pressto
make or break theeectrical connection.

Terminals: Switcheshavetermind swherewiresare connected. They typicdly include
acommon termina (COM) and one or moretraveler terminals.

Toggle or Rocker: Itisthe part youinteract with to turn the switch ON or OFF.
WIRING CONFIGURATIONS

Single-Pole Switch: A single-pole switch hastwo termina s (one common and one
traveler). Itisusedto control asinglelight or devicefrom onelocation.

Although the e ectrical connection can be doneby using different types of wiresand
electrical accessriesbut few of them are given below which are used commonly in
Indiafor water purifier electrical connection.

You know that el ectrical connectionsrely on varioustypesof wiring and accessories
to safely and efficiently transmit el ectricity from one point to another. Hereare some
common typesof wiring and accessoriesused in electrical connections:

ELECTRICAL WIRING TYPES

1.  Non-Metallic Sheathed Cable (NM or Romex): NM cableiswidely used
for residential wiring. It consists of insulated conductors (usually copper)
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surrounded by anon-metallic sheath. NM cable comesin varioussizesand
configurationsfor different applications.

Armoured Cable (AC): AC cablehasaflexible metal sheath that provides
physical protection to the conductors. It'scommonly used inindustrial and
commercia applicationswhereadditional durability isneeded.

Conduit: Conduit isahollow tube used to encase and protect el ectrical wires.
Therearevarioustypesof conduit, including rigid metal conduit (RMC), dectrica
metallictubing (EMT), and flexibleconduit. Conduit isoften usedin exposed or
outdoor wiringingd|ations.

Bare Copper Wire: Thisis uninsulated copper wire used for grounding
purposes. It stypically used in combination with other wiring methods.

WIRING ACCESSORIES

1.

Electric Switches: Electric switchesare devicesthat allow or interrupt the
flow of dectricd currentinacircuit. They comeinvarioustypes, includingsngle-
pole, double-pole, three-way, and four-way switches. In domestic water purifier
asinglepole6A 230V switchisused incommercial either MCB of 16 A 230
V orswitchof 16 A 230V isused.

Electrical Boxes: Electrical boxesare enclosures used to protect electrical
connectionsand wiring from damage. They comein various sizesand types,
including junction boxes, switch boxes, and outl et boxes.

Wire Connectors: Wire connectors, also known as wire nuts or twist-on
connectors, are used tojoin wirestogether safely. They comeinvarioussizes
and are color-coded to indicate the number and size of wires they can
accommodate.

Figure 4.7 : Wire Connectors
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Electrical Connectionsl| 4.  Cable Clamps and Straps: These accessories secure cables and conduitsto
walls, cellings, or other surfacesto prevent movement and potentia damage.

Notes

Figure 4.8 : Cable Clamps and Straps
5. Conduit Fittings: Fittingslike couplings, connectors, and e bowsare used to
connect and secure conduit sections, ensuring proper routing and protection of
wires.

Figure 4.9 : Conduit Fittings
6.  Electrical Tape: Electrical tapeisused for insulating and bundling wires,
providing an extralayer of protection.

7. Wire Markers: Wiremarkersarelabe sor tagsused toidentify wiresin complex
electrical systems, making troubleshooting and maintenanceessier.
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Figure4.10 : Wire Marker
CIRCUIT PROTECTION

1. Circuit Breakers: Circuit breakersare protective devicesthat automatically
open (trip) whenthereisan overcurrent or fault intheelectrical circuit. They
help prevent electrica firesand damageto equipment.Inwater purifier circuit
singlepole 6A MCB isused.

Figure4.11: MCB

2. Fuses: Fusesaresmilartocircuit breakersbut are one-time-use devices. When
afault occurs, thefuse e ement melts, opening thecircuit and protecting against
overcurrents.In water purifier domestic type 6 A fuseisused. In commercial
water purifier system 16 A fuseisused.

These are some of the common types of wiring and accessoriesused in el ectrical
connections. Thechoiceof wiring and accessories depends on the specific application,
local eectrical codes, and safety requirements. Proper install ation and adherenceto
safety guiddinesarecrucid for safeand reliabledectrical connections.

Inshort wecan say that the itemsused in domesticandindustria electrica wiringare
called electrical accessories, e.g., switch, holder, socket, plug-top, ceiling rose, fuse
cut-out etc.

™ A switchisused to makeacircuit ON and OFF.

° A holder isused withalamp,
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A cellingroseisused with aceiling fan, tubelight or apendant lamp.
A socket isthefemale part of electrical connectionsto bemade.

For Indiatherearethree associated plug types, typesC, D and M. PlugtypeC
isthe plug which hastwo round pins, plug type D isthe plug which hasthree
round pinsin atriangular pattern and plug type M isthe plug which also has
threeround pins. Indiaoperateson a230V supply voltage and 50Hz.

Figure4.12: Plug pins
A plugisthemalepart of eectrica connections

Inwater purifier electrica connection, weuseswitch, socket and plug for making
electrical connection of water purifier, if theelectrica wiringispresent near the
water purifier. Inother casewiringisto bedonetill the point near to the water
purifier locationif itsnot aready present at water purifier ingtalation location,
thisneeds conduit, wire saddlesand other € ectrica accessoriesused for standard
wiring system.

4.10 ELECTRICAL CONNECTION OF AWATER PURIFIER

ANnRO (reverseosmosis) water purifier typically consstsof thefollowing electrica

components:

1. Power supply: Thepurifier needsapower sourceto operate, usually inthe
form of astandard electrical outlet.

2. Booster pump: Some RO systemsinclude abooster pump to increase water
pressure, which may require aseparate el ectrica connection.

3. Solenoid valve: Thisvaveisused to control theflow of water through the
sysemandistypically operated usngandectrica signd.

4. UV lamp (in some models): If the RO system includesa UV sterilization
stage, it will haveaUV lamp that requiresan electrical connection.

5. Control panel: Many WP systemshaveacontrol pane with buttonsor adigital

display that requireselectrical power.
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Figure 4.13: Electrical connection of awater purifier

Thesecomponentswork together to purify water through thefiltcration process, ensuring
that thewater issafeand clean for consumption. Keegpin mind that the specificdectrica
circuitry may vary depending on the manufacturer and model of thewater purifier.

Thisisthedectrical connection of awater purifier circuit inwhichthehouseholdAC
current 230V isbeing converted into 24V DC with the help of SMPS and whenever
thereisahigh signal in both thelow pressureaswell aswater level sensor, theDC
voltageat the output of the SMPSin connected in parallel to booster pump aswell as
UV lamp aswell asthe solenoid valve. When any one of the sensor signal goeslow
evenwhentheinput voltageisavailable, theentirecircuit will bedisconnected fromthe

supply.

4.11 PRECAUTIONS TO BE TAKEN WHILE DOING
ELECTRICAL WORK IN A WATER PURIFIER

Following the genera precautionsto betaken whiledoing e ectrical work inawater
purifier:

1.  Donot plugor unplug the power cord with wet handsto avoid any unwanted
accident dueto el ectrical shock.

2. Ifthepower cordisdamaged, it must bereplaced immediately.

3. IftheUV lampbreaks, carefully sweep al thefragments, wipetheareawitha
wet towel, and dispose of all the piecesin asealed plastic bag and hand over
the bag to the servicetechnician for proper disposal.
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4.  Plugoff thewater purifier before openingitscase.

ol

Wrap barewireswithinsulating tape.

INTEXT QUESTIONS 4.2

Name any two el ectrical accessories.
Nameany two typesof eectrica wiring.

What istheuse of wire markers?

1
2
3
4.  Nameany twotypesof protection devices.
5. Nameany twotypesof switches.

6

Nameany two e ectrical componentsof awater purifier.

@ WHAT YOU HAVE LEARNT

° Fundamental of electrica wiring system

° Domegticeectriccircuits

e  FElectriciantools

° Colour coding

Wiring layout planning inconnection with WPU

° Power cable, their rating

Typesof dectrical wiring accessoriesand protectivedevices.

° Electrical connectionsof water purifier

Testing of wiring connection before connecting to e ectrica appliance(likewater
purifier).
° Precautions to betaken whiledoing electrical work inawater purifier unit.

q&' TERMINAL QUESTIONS

1.  Describeteesystem of wiring withthe help of neat and labelled diagram.
2. Explainsurf act conduit wiringwith the help of neat and |abelled diagram.

3. What arethethree color codesof wiring and draw aneat sketch of color coding
of atypical 3wirecable.
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4.  Enlistthetoolsused by atechnicianfor electrica work of WP, Electrical Connections
5.  Writenamesof any 6toolsaongwiththeir uses.

6. Whatistheimportanceof planning and designing awiring layout for efficient
electrical connection of WPU.

7.  Writethenamesof any 6 wiring accessories.

8.  Explanimportanceof following manufacturesguidelinesfor proper ingtalation Notes

and positioning wiring of switchesand outl ets.

9.  What arethevariousprecautionsto betaken while performing €l ectricd trouble
shootingina water purifier unit.

10. Nameany 4 dectrical componentsof awater purifier and givefunctionsof any
two of them.

11. Draw anest andlabelled eectrica connection diagram of atypica water purifier.

‘&, ANSWERS TO INTEXT QUESTIONS

4.1

Teesystemand Loopinsystem
Tester and Wire cutter

Red and Black

A w poE

Used to test the presence of current and to identify phase/ livewirein
electrica inddlations.

5. 6Amperes
4.2
1. Switchand socket
2. Nonmetallic sheathed cableand armoured wire

3. Wiremarkersarelabd sor tagsused toidentify wiresin complex eectrica
systems, making troubleshooting and maintenanceeasie.

4. Fuseand MCB
5. Singlepoleswitch and double poleswitch

6. Solenoid switch and Booster pump
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.

Beingableto:
e Identify arangeof toolsrequiredfor electrical connection of awater purifier .
e Explainthedifferent typeof wiring systems
e Identify wireaccording to colour coding
e Describetheimportance of following manufacturer’sguidelinesfor proper
ingdlation.
e Identify different typesof power cablesand other wiring accessories.

~

Key Learning Outcomes
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Installing Pre-Filters
and Post-Filters

INSTALLINGPRE-FILTERSAND |
POST-FILTERS o

5.1 INTRODUCTION

In previous|esson technol ogies of water filter has been described now,inthislesson
youwill study preand post filtersin details, Preand post filtersplaysanimportant role
inwater purification process. Sedimental impuritiesand odorsof raw water isremoved
by prefilter, thuscleaning thewater sothat thelifeof RO membranepost filter increases.
Post filtersensurethat good qudity drinkablewater should beavail ableto theconsumer.

5.2 LEARNING OBJECTIVE

After reading thislesson learner will be ableto:

Explainprefiltersand their uses.
Explainpost filtersand their uses.

| dentify the need of pre and post filters depending upon the quality of raw
water.

Perform the replacement of preand post filters.
| dentify the compatiblefiltersfor obsolete modelsof WPU.

Carry out proper routine maintenance of theinstalled WPU.

5.3 PRE AND POST FILTERS

Preand post filtersinareverseosmosis(RO) system arecrucia componentsthat play
gpecificrolesinthepurification process. Their importanceliesinther ability toenhance
water quality, protect the RO membrane, and ensure the overall efficiency and

Drinking Water Purifier Technician



Lesson -5

Installing Pre-Filters

and Post-Filters

Notes

Installing Pre-Filters and Post-Filters

effectivenessof the RO system. Here’ sacloser look at theimportance and use of pre
and post filters:

Pre-Filters: Pre-filtersare positioned before sediment and carbon filter and the RO
membrane and are designed to removelarger particles and contaminantsfrom the
water. These could include sediment, sand, chlorine, and other particul atesthat could
potentialy clog or damagethe RO membrane. By removing theselarger contaminants,
pre-filters help prolong the lifespan of the RO membrane and ensureits effective
operation.

RO Membrane: The RO membraneisthe core component of the RO system. It
selectively allowswater molecul esto passthrough while blocking the maority of
dissolved salts, minerals, and other impurities. Thefiltered water that passesthrough
themembraneisknown aspermeste, whilethe concentrated impuritiesthat arere ected
by the membrane arereferred to asthe regj ect stream.

Post-Filters: After water has passed through the RO membrane, it goesthrough
post-filters, also known aspolishing filters. Thesefiltersareresponsiblefor further
improving thetaste, odor, and overall quality of the purified water. They canremove
any residual tastesor odors, aswell asany remaining contaminantsthat might have
passed through the RO membrane.

It' sworth noting that the specific typesof preand post filtersused inareverseosmos's
system can vary based on factors such aswater source quality, the manufacturer’s
recommendations, and thedesired level of water purification. Regular maintenance
and replacement of thesefiltersareimportant to ensurethe continued effectiveness of
the RO system.

Figure5.1: Block diagram of atypical domestic
water purifier system containing Pre and Post filters

Open Vocational Educational Programme



Installing Pre-Filters and Post-Filters

5.3.1 Importance and use of Pre and Post filters of water purifier (RO)

1. Pre-Filter Importance and Use

Removal of Sediments: Pre-filtersaretypically thefirst line of defenceinan RO
system. They aredesigned toremovelarger particlesand sedimentsfrom theincoming
water, such assand, silt, and rust. Thisisessential becausethese particlescan clog the
RO membrane, reducing itseffectivenessand potentialy causing damage.

Protection of RO Membrane: By preventing sedimentsand larger particlesfrom
reaching theddicate RO membrane, pre-filtershel p prolong thelife of themembrane.
A clean and well-maintained RO membraneiscritical for effectivefiltration.

Improved Water Quality: Pre-filters also contribute to better water quality by
eliminating turbidity and ensuring that thewater entering the RO membraneisasclean
aspossible. Thisresultsin higher-quality purified water.

Extended Filter Life: By reducing theworkl oad on the RO membraneand preventing
clogs, pre-filterscan extend thelifespan of theentire RO system. Thiswill savemoney
on maintenance and repl acement costs.

2. Post-Filter Importance and Use

Taste and Odor Improvement: Post-filters, often carbonfilters, are positioned after
the RO membrane and areresponsiblefor removing any remaining tastesor odorsin
the purified water. Thiscan result inasignificant improvement inthetasteand smell of
thewater.

Final Purification: Post-filtersact asthelast line of defenceto ensurethat the water
leaving the RO systemisof thehighest possiblequdity. They canremoveany resdua
impuritiesor organic compoundsthat might have passed through the RO membrane.

Enhanced Drinking Water: For drinking water applications, post-filtersareessentia
inmaking the purified water more palatableand enjoyableto drink. They areespecialy
important if your sourcewater hasundesirabletastesor odors.

Compliance with Regulations: In somearess, post-filtersmight be required to meet
local water quality regulations or taste standards. They ensurethat the water meets
these standards.

Insummary, pre-filtersand post-filtersareintegral to the effective operation of an RO
system. Pre-filtersprotect the RO membrane and improvewater quality by removing
sediments, while post-filters enhance the taste and odor of the purified water and

Notes

Lesson -5
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Installing Pre-Filters | providefina purification. Regular maintenance and replacement of thesefiltersare
and Post-Filters essentia to ensurethe continued efficiency and performance of your water purifier
sysem.

5.3.2 Types of water filters

- — | Awiderangeof water purifierspre-filtersand post-filterswere availablein the market

Notes ¥ fromvariousmanufacturersand brands. Thesefilterscomein different sizesand made
up of different materialsto cater to thediverse needs of WP systemsand sourcewater
qudity. Kegpinmindthat theavailability and specific productscan vary depending on
your location and the current market trends. Here' san overview of some common
typesof filters:

1.  Sediment Pre-filters: Thesefilterstypically use polypropylene or pleated
materiastoremovelarger particleslike sand, silt, and rust from thewater. They
hel p protect the RO membranefrom clogging and extend itslifespan.

Figure5.2: Sediment PreFilters

2. Carbon Pre-filters: Carbonfilters, contain block or granulated form, of carbon
and are used to remove chlorine, odors, and some organic compoundsfrom the
water. They canimprovethetaste and odor of the purified water.

Figure 5.3: Carbon Pre Filter
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3. Reverse Osmosis Membranes: Although not technically pre-filters,theRO J Installing Pre-Filters
membraneisacrucial component of the system. It'sresponsiblefor removing and Post-Filters
dissolved minerals, heavy metals, and other contaminantsfromthewater.

Notes

Figure 5.4 : Reverse Osmosis Membrane

4. Post-carbon Filters: Thesefiltersareingtalled after the RO membraneto further
enhancewater tasteand removeany resdud odorsor tastesthat might be present.

Figure 5.5: Post Carbon Filter

5. Alkaline Filters (Optional): Some RO systemscomewith akalinefiltersthat
add minera sback to the purified water, which can enhanceitstasteand provide
some hedlth benefits.

6. UV Filters (Optional): Ultraviolet (UV) filterscan be used aspost-filtersto
disnfect thewater, killing bacteria, viruses, and other microorganisms. They are
often used in conjunction with RO systemsto provide extrasafety.

Dirty water is Thewater . .
pumped into movespast a Virusesand bacteriaare
thesystem UV light killedby theUV light
uv LIGHT
Purified water
leavesthesystem

Figure5.6 UV filter
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7. Mineral Filters (optional): Thesefiltersadd specific mineralstothe purified
water toimprovetasteand potentially provide health benefits.

8.  Specialized Filters (optional ): Depending on your water source and specific
reguirements, you may find specialized filters designed to remove specific
contaminantslikefluoride, arsenic, nitrates, or lead.

pH Enhancing Filters (optional ) : pH enhancingfiltersadjust thepH level of
the purified water to makeit morealkaline, (pH range above 7.5) which some
peopleprefer for drinking.

10. Deionization (DI) Filters (optional ) : DI filtersare used to further remove
ions from water, resulting in extremely pure water. They are often used in
laboratory and specificindustria applications.

11. Mineralization Filters: Thesefiltersadd specific minerastothe purified water,
often cal cium and magnes um, to enhancethetasteand provide potentia health
benefits.

When choosing pre and post-filtersfor your water purifier system, it'sessential to
consider factorssuch asthewater quality inyour area, the specific contaminantsyou
want to remove, and the manufacturer’srecommendationsfor your water purifier
sysemmodd . Filtersaretypicaly labeed with specificationsindicating their filtration
capacity and compatibility, making it easier to select theright onesfor your needs.

When selecting filters for WPU, it’s crucial to consider local water quality, the
contaminantswant to beremoved, and the manufacturer’ srecommendationsfor specific
WPU modd. Filtersaretypicaly |abel ed with specificationsindicating their filtration
capacity and compatibility with different RO systems, making it easier to choosethe
right onesfor needs.

Thesefiltersareavailableat loca homeimprovement stores, plumbing supply stores,
appliance retailers, or online through e-commerce platforms. Always check the
compatibility and recommended replacement schedul efor specificwater purifier system
tomaintainitseffectiveness.

5.4 MAINTENANCE SCHEDULE OF WATER PURIFIER SYSTEM

The maintenance schedule for an RO (Reverse Osmosis) system should include
mandatory replacement of filters. Itisnecessary for ensuring the systlem’sefficiency
andthequality of thedrinking water. Below isthe general maintenance schedul e that
you canfollow, but please note that specific recommendations can vary based on your
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system’smodel and manufacturer. (Alwaysrefer to the manufacturer’sguidelines
for the most accurate maintenance schedule:)

)

i)

Monthly Maintenance

M aintenance schedul e categorise on the basis of durationisasfollows:-

Visual Inspection: Check the entire RO system for any visible leaks,
damaged components, or |oose connections. Addressany issuespromptly.

Check Pressure Gauges: Monitor the pressure gaugeson your RO system.
Pay attentionto thefeed water pressure and the product (permesate) water
pressure. Abnormal readings may indicateaproblem.

Replace Pre-Filters: Pre-filters, especialy sediment and carbon filters,
should bereplaced every 3 to 6 months, depending on water quality. If
your sourcewater has high sediment levelsor chlorine, you may needto
replacethesefiltersmorefrequently.

Inspect the RO Membrane: Inspect the RO membranefor any signs of
damage or fouling. Whilethe membrane doesn’t need to bereplaced as
often as pre-filters, it might need replacement every 2-3 years or as
recommended by the manufacturer.

Every 12 Months

Replace Post-Filters: Post-filters, particularly carbon filters, should be
replaced annually. Thishelps maintain the taste and odor quality of the
purified weter.

Sanitization: Perform asanitization procedure asrecommended by the
manufacturer to prevent bacteria growthwithinthesystem. Thisistypicaly
doneannualy.

Every 2-5 Years

Replace Storage Tank: If you have astoragetank in your RO system, it
might need replacement every 2to 5 years, depending onitsmaterial and
condition.

Following checks are done as and when needed:-

Float Valve Inspection: If your RO system hasastoragetank with afloat
valve, check and clean it as needed to ensure proper tank operation.

Lesson -5
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Installing Pre-Filters e Check Faucet and Connections: Inspect and clean the faucet and all
and Post-Filters connectionsto prevent clogsand maintain water flow. Replacethefalicet
or any componentsif they areworn or damaged.

e Check O-Rings and Seals: Periodically inspect and replace O-ringsand
sealsasheeded to prevent leaks.

E— “Notes Remember to keep a maintenance log where you record the dates of filter
replacements, system inspections, and any issues encountered. Thislog can help
youtrack maintenance history and ensurethat you adhereto therecommended schedule.

cQUIPMENT MAINTENANCE
LOG BOOK

Equipment: Additional Information
Manufacture:
Model No:
Item Location:
Serial No:
Purchase Date:

Date | Time Maintenance Task / Remarks Performed By Cost

Figure 5.7 : Log book

Additionally, the quality of your source water can affect the frequency of filter
replacements. If your tap water containsahigh level of contaminantsor sediment, you
may need to replacefiltersmore often. Always consult the manufacturer’ sguidelines
for your specific RO system, asthey may havetheir own recommended maintenance
schedule.
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Steps involved in routine maintenance of a Water Purifier Installing Pre-Filters

and Post-Filters

Ingenerd the step wise proledurefor regular maintenance of awater purifier unitisas
folows

1)

2)

3.)

4.)

5.)

6.)

7)

Regular Inspection

e Visualy inspect theentire RO systemfor any leaks, cracks, or damaged
components. Notes

e Check the pressure gaugesand indicatorsfor proper readings.
Pre-Filter Maintenance
e Inspect prefilters

e Replacesediment and carbon filtersif too much clogging to maintain good
water quality.

RO Membrane Inspection

e Monitor the RO membrane performance through the system’s pressure
and TDS(Tota Dissolved Solids) readings.

e |Iftherésasgnificantdropinpressureorincreasein TDS, it might betime
to replacethemembrane.

Post-Filter Replacement

e Replacepost-filtersaccording to the manufacturer’srecommendations.

e Thesefiltershelp enhancethetasteand odor of the purified water.
Sanitization

e Periodicaly sanitizethe RO system to prevent bacterial growth.

e Followthemanufacturer’singructionsfor using goproved sanitizing solutions.
Tank Cleaning

e Cleanthestoragetank periodicaly to prevent bacteria buildup.

e Rinsethetank with amixture of water and asmall amount of bleach, then
thoroughly rinsewith clean water.

Faucet and Connections

e Ingpectanddeanthefaucet andal connectionsto prevent clogsand maintain
water flow.
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10.)

1
2
3.
4
5
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Pressure Check

e Monitor thesystem'spressureregularly to ensureit’ swithin the optimal
range.

e Adjust the pressure as needed based on the manufacturer’s
recommendations.

Annual Service
e Congderaprofessond serviceannudly to ensurethesystem’soverdl hedth.

e Thismight include comprehens ve cleaning, membranereplacement, and
more advanced maintenancetasks.

Record Keeping

e Maintain amaintenancelog to track filter replacement dates, pressure
readings, and any issuesencountered.

INTEXT QUESTIONS 5.1

Nameany oneprefilter usedin RO.
Nameany one post filter usedin RO.
What istheuse of precarbonfilter?
Name any two componentsof WP system.

Output of carbon post filter isconnected to

S.5ACTIVITIES INVOLVED IN INSTALLING PRE-FILTERS
AND POST-FILTERS

5.5.1 Physical examination to ensure the replacement of old

preinstalled pre and post filters

Performing aphysi cal examination to ensurethe replacement of old preinstalled pre
and post filtersinareverse osmosis (RO) system isan important stepin maintaining
the system’ s performance and water quality. Here' show you can physically inspect
and verify thereplacement of thesefilters:

Visual Inspection

Filter Housing: Start by visudly inspecting thefilter housing units. Ensurethey
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areclean and free of any visible cracks, leaks, or damage. Thefilter housings J| Installing Pre-Filters
should be securely fastened and properly sealed. and Post-Filters

Filter Condition: Examinetheoldfiltersthat wereremoved. They should appear
dirty or discolored, indicating that they have captured contaminants. If they till
look clean, it might suggest they were not effectively filtering thewater and

needed replacement.
Notes

° Labeling and Compatibility
Check thelabelson the new filtersto ensurethey arethe correct replacements
for your specific RO system model. Thelabel sshould match themanufacturer’s
recommendations.

° Installation Date

If possible, label thefilter housingswith theinstallation date of the new preand
post filters. Thiswill help you keep track of when they werelast replaced and
when the next replacement isdue.

™ Water Flow and Pressure

Monitor thewater flow and pressurein your RO system. A significant dropin
water flow or adecreasein pressure may indicate aproblemwith thefiltersor
thesystem’soveral performance.

° Post-Filter Inspection

For thepogt-filter, whichistypically thefina stageinthewater purifirecontaining
system, you can examinethefiltered water for any unusua taste, odor, or color.
It should be clear and clean.

If the pre or post filter is not up to the mark ther it needed to be replaced
Professional Inspection

If you are unsure about the condition of your WP system or the effectiveness
of thefilter replacement, consider having a professional technician to inspect
the system. They can performmore detail tests and provide recommendations.

By conducting these physical inspections and tests, you can ensure that the
replacement of old pre and post filters in your RO system has been done
correctly, and your systemisdelivering clean and purified water as expected.
Regular maintenance and monitoring are essential for the long-term
performance of your RO system.
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5.5.2 Procedure involved in replacement of pre and post filters

Replacing theoldfiltersinaWP systemisan essential maintenancetask to ensurethat
the system continuesto provide clean and high-quality water. Here' sastep-by-step
procedurefor replacing theoldfiltersin an RO system:

Tools and materials needed

° New replacement filters (sediment filter, carbon filter, and post-filter) compatible
withthewater purifier system.

e  Awrenchor filter housing removal tool (if necessary).
e A bucket or towd to catch any water that may spill.
Step 1: Turn off the Water Supply

Beforeyou begin, turn off the water supply to the RO system. L ocate the shut-of f
vavenear thewater inlet and turnit clockwiseto shut off thewater flow.

Step 2: Release Pressure

To prevent water from spraying whenyou open thefilter housings, rel easethe pressure
inthe system. Do thisby opening the RO faucet and alowing any remaining water to
drain out. Closethefaucet once thewater hasdrained.

Step 3: Locate the Filter Housings

Identify thefilter housingsinyour RO system. Youwill typically havethree: asediment
pre-filter, acarbon pre-filter, and apost-filter. Theorder may vary depending on your
specific RO syssemmodd.

Step 4: Remove the Old Filters

Useawrenchor filter housing remova tool if necessary to unscrew thefilter housings.
Turn them counterclockwiseto open them. Be prepared for some water to spill out
whenyou removethehousing.

Step 5: Dispose of the Old Filters
Takeout the old filtersfrom the housing and dispose of them properly.
Step 6: Install the New Filters

I nsert the new replacement filtersinto their respective housing units. Ensurethey are
properly seated and positioned according to themanufacturer’ singtructions. Typicaly,
the sediment filter isfirstinline, followed by the carbon filter, and then the post-filter.
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Step 7: Reassemble the Filter Housings

Carefully screw thefilter housing unitsback onto their respective ports. Useawrench
or filter housing removal tool if necessary, but be cautiousnot to overtighten, asthis
can damagethe housing or seals.

Step 8: Turn on the Water Supply

Oncethefilter housingsaresecurely in place, turnthewater supply back on by turning
the shut-off val ve counterclockwise.

Step 9: Check for Leaks

Inspect thefilter housingsfor any signsof leaks. If you noticeany leaks, turn off the
water supply and try reseating thefiltersor replacing the housing O-rings.

Step 10: Flush the System

Turn onthe RO faucet and |et the water run for afew minutesto flush out any air
bubblesand any loose carbon finesfromthenew filters. Thewater may initialy appear
cloudy but should clear up.

Step 11: Monitor for Proper Operation

Check the RO system’ s performanceto ensureit isproducing clean and filtered water
asexpected. It may take sometimefor the systemto reach its optimal performance.

By following the above stepsatechnician can successfully replacetheoldfiltersinthe
WP system, ensuring that it continuesto provide clean and high-quality drinking water.
Regular filter replacement iscrucia for maintaining theefficiency and effectivenessof a
WP system.

5.5.3 Activities after filter replacement

After changing thefiltersinaWPsystem, it’simportant to perform cleaning and
clearancework to ensurethe system operatesefficiently and thewater quality remains
high. Hereare the stepsto perform cleaning and clearance activitiesfollowing afilter
changeinyour WP system:

Step 1. Turn on the RO System
After replacing thefiltersand ensuring thereareno leaks, turn on the RO system.
Step 2. Flush the System

Allow the RO systemtorunfor at least 30 minutesto flush out any residual air, loose

Notes
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particles, or carbon finesfrom the new filters. You can do thisby opening the RO
faucet and | etting thewater run continuoudly.

Step 3. Check for Leaks

I nspect thefilter housingsand al connectionsfor any signsof leaks. If you noticeany
leaks, turn off the water supply, recheck the connections, and fix any issuesbefore
proceeding.

Step 4. Monitor Water Quality

Test thewater qudity periodicaly to ensureit meetsyour desired standards. You asa
techinician canuseawater quality testing kit or havewater tested by aprofessonal lab

(forindugtrid WPS) . Asatechnicianthisstep isimportant to verify that thenew filters
areeffectively removing contaminants.

Step 5. Check Water Pressure and Flow Rate

Ensurethat thewater pressureand flow ratearewithinthe manufacturer'srecommended
specifications. A significant drop in pressure or flow rate could indicate an issuewith
thewater purifier syslemor filters.

Step 6. Record Keeping

K eegp amaintenancelog that includesthe dates of filter changes, cleaning activities,
and any issuesor observationsrelated to your RO system’ s performance. Thislog can
help you track maintenanceintervalsand identify any recurring problems.

5.6 IDENTIFICATION OF COMPATIBLE FILTERSAVAILABLE IN
MARKET FOR OLD OBSOLETE WATER PURIFIER UNITS

| dentifying compatiblefilter partsfor anold model of areverse osmosis(RO) system
canbeabit challenging, but itispossible. Here are stepsto help to find compatible
filtersfor old RO system:

1. Locate Model Information

Find any identifying information about old RO system. Thismay includethe
manufacturer’ sname, model number, and manufacturing date. Look for alabel
or name plate on the system or in the user manual .

2. Contact the Manufacturer

Reach out to the manufacturer of the RO system. They may haveinformationon
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compatiblereplacement filtersfor older models. Manufacturersoften provide J| Installing Pre-Filters
support through their websites, customer servicehotlines, or email. and Post-Filters

3. Visit the Manufacturer’s Website

Check themanufacturer’ swebsitefor information on replacement filters. They
may have a section dedicated to replacement partswhereyou can search for

filtersbased on your RO system’ smodel number. Notes

4. Online Retailers and Specialty Stores

Searchonlineretailersthat specidizein water filtration and RO systems. Many
of theseretailersoffer awiderangeof replacement filtersfor variousRO system
models, including ol der ones. You can search by your system’sbrand or model
number.

5.  Check Filter Specifications

If you can't find your exact model’ sreplacement filters, you can look for filters
withthesame specifications. Check thepecificationsof your oldfilters including
dimensions, filtration capacity, and micron ratings. L ook for replacement filters
with smilar specificationsthat fit your RO system.

6. Consult Water Treatment Professionals

Reach out to local water treatment professional s or plumbing supply stores.
They often have accessto awiderange of replacement filtersand may beable
to help you identify compatible ones based on your system’s age and
specifications.

7. Bring Old Filters as Samples

If possible, bring your old filtersto aplumbing supply store areputed spare
partsshop assample. They may beabletovisudly identify or measurethefilters
tofind suitable replacements.

8. Consider Custom Solutions

In somecases, if you can’'t find exact replacements, you may need to explore
custom solutions. A senior professiona can assist withthis, but it may bemore
expendvethan using off-the-shelf filters.
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9.  BePrepared for Discontinuation
Keepinmindthat for very old models, it'spossiblethat replacement filtersare
no longer available. In such cases, you may need to consider upgradingtoa
latest water purifier system.

5.7 INTERACTION WITH CUSTOMERS FOR

JUSTIFICATION OF NEED OF REPLACEMENT AND
COST OF FILTERS

I nteracting with customersto justify the need for the replacement of water filtersand
discussing the associated costsis an important part of providing transparent and
effective service. Here saguide on how to communicate with cusomersinthiscontext:

1.

Schedule an Appointment

Arrangeaconvenient timeto visit the customer’slocation to assesstheir water
filtration system. It sessentia to do thisin person to accurately evaluate the
condition of thefilters.

Initial Assessment

Begin by conducting aninitid assessment of thecustomer’ sweter filtration system.
Examinethefilter housings, check for any visiblesignsof damageor wear, and
inquire about the system’ s performance and any issuesthe customer may have
noticed.

Water Quality Testing

Perform water quality testing to demonstrate the eff ectiveness of the current
filters. You can usetesting kits or portable water quality metersto show the
customer thelevelsof contaminantsintheir water.

Explain the Importance of Filter Replacement

Educate the customer about the importance of regular filter replacement.
Emphasizethat filtershaveafinitelifespan and that they becomelesseffective
over time. Explainthat failing to replacefilterscan resultin lower water quality
and potentialy harmful contaminantsintheir drinking weter.

Show Filter Condition

If possible, show the customer the condition of their existing filters. Display any
sediment or contaminantstrapped inthefiltersasevidenceof their effectiveness.
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10.

11.

12.

13.

Discuss Water Quality Concerns

Ask the customer about any specific water quality concernsthey may have,
such astaste, odor, or visible particlesin thewater. Addressthese concernsand
explainhow new filterscan help dleviatethem.

Present Replacement Options

Offer thecustomer optionsfor replacement filters, including different filter types
and price points. Explainthe benefitsof higher-quality filtersand how they can
enhancewater quality.

Cost Breakdown

Provide aclear breakdown of the cost associated with replacing thefilters.
Includethe cost of thefiltersthemselves, any labor charges, and any additional
partsor materia srequired for the replacement. Betransparent about pricing.

Cost Justification

Justify the cost by highlighting thelong-term benefitsof clean, filtered water.
Explainthat investing infilter replacement isacost-effectiveway to ensurethe
hedlth and safety of their family or employees.

Customer Input

Listentothecustomer’sconcernsand preferences. Allow themto ask questions
and expresstheir budget constraints. Tailor your recommendationsbased on
their needsand preferences.

Provide Written Estimates

Offer the customer awritten estimatethat includesdl costs, including labor and
materials. Thishelpsensuretransparency and providesaclear record of the
agreemen.

Obtain Customer Consent

Before proceeding with thefilter replacement, obtain the customer’sconsentin
writing or through asigned work order. Thisensuresthat the customer agreesto
the scope of work and associated costs.

Schedule the Replacement

Oncethe customer agrees, schedule aconvenient timeto performthefilter
replacemen.

Notes
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14.

15.

Post-Installation Testing

After replacing thefilters, conduct water qudity testing again to demondtratethe
improved water quality to the customer.

Provide Maintenance Tips

Offer maintenancetipsto help the customer extend the lifespan of their new
filtersand maintain good water quality.

Effective communication, transparency, and acustomer-centric approach are
key to ensuring that customers understand the need for filter replacement and
are comfortablewith the associated costs. Thisapproach helpsbuild trust and
satisfaction with your services.

INTEXT QUESTIONS 5.2

Nameany onetool used to remove Preand Post filter.
What isthe primary step followed in routiene maintenance of water purifier.

Significant drop inwater output inwater purifier indicatesthat thereisproblem
in

Filter housing isinspected for

Technician must educate the customer for regular replacement of :

WHAT YOU HAVE LEARNT

Functionandworking of prefilter.

Functionandworking of post filter.

Typesof prefiltersavailablein market.

Typesof post filter availablein market.

Importance of post filter and itsuse.

Maintenance schedule of water purifier mandatory for replacement of filters.
Stepsinvolved inroutine maintenance of water filter.

| dentification of compatiblefiltersavailablein market for old obsol ete water
purifier units.
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TERMINAL QUESTIONS

What arethedifferent typespre and post filtersof awater purifier?
Describethe step to step procedurefor replacement of Prefilter.
Describethe step to step procedurefor replacement of Post filter.
How do uidentify thefilter whichisto bereplaced?

Write step by step maintenance schedule of awater purifier.

Giveadetailed procedurefor cleaning and clearance activitiesafter completion
of maintenance.

How do uidentify chocked filter and how it isremoved?

How do you convince customer for replacement of filter by itscompatible part
if thewater purifier unitisold?

‘&l ANSWERS TO INTEXT QUESTIONS

5.1

5.2

1. SedimentPrefilter
2. Carbon Postfilter

3. Pre-Carbonfiltersareused to remove chlorine, odors, and someorganic
compoundsfromthewater.

4. Booster Pump and RO membrane

Faucet

3in1spanner

Visua inspection by technician
Filter

Lesks

a » W D P

Flters
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Installing Pre_—Fllters Key Learning Outcomes
and Post-Filters

Beingableto:

e lllugtratethefunctiouing of preand post filters depending upon the quality of
water.

— J | e Identifytherangeof preand post filtersavailableinthe market.
Notes

e Carry out replacement of preand post filters effectively.
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ROUTINE MAINTENANCE OF
WATER PURIFIER SYSTEMAND
FAULT FINDING

6.1 INTRODUCTION

Tomakesureyour water purifier lastslonger and worksrdiably, regular maintenance
isnecessary. If thepurifier sopsworking properly, it'simportant to diagnosethe problem.
Theroleof thetechnicianistofigureout what'scausngit andfix it. Thislessonexplains
how to do routine maintenance and troubl eshoot problems step by step.

6.2 LEARNING OBJECTIVE

After reading thislesson learner will beableto:

Explaintheimportance of maintainingaWPU.

Perform routine service and maintenance of aWPU as per the manufacturer's
guidelines.

Illustratethe need of replacing filtersand other partsof water purifier.
Diagnose potentia faultsduring routing maintenancein theinstalled WPU.

Convey the customer about potentia fault effectively.

6.3 ROUTINE MAINTENANCE OF THE WATER PURIFIER

Intoday’s polluted environment, it has become necessary to consumefiltered and
high-quality water. Because water makes up most of the human body, it’'simportant
that the water we drink should be clean and free of toxins which could harm us.
Investinginahomewater purifier isone of the most effectivewaysto obtain purified
water. A suitablewater purifier will offer clean and safewater if regularly maintained.

Notes

Lesson - 6
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Excess salts, suspended particles, and bacteria can be removed by an effective
water filter.

Maintenanceisessentid for thelong lifeof any water purifier. Henceitisalso essentid
toavail an effective water purifier service.

Maintenance

Thetechnica meaning of maintenanceinvolvesfunctiona checks, servicing, repairing
or replacing of necessary parts.In other words maintenance, refersto aset of processes
and practiceswhich aim to ensure the continuous and efficient operation of water
purifier system.

A water purifier’smaintenanceismostly related to the replacement of the sediment
filter, carbonfilter, RO membrane, UV lamp (if present) and labour charge.

6.3.1 Types of Maintenance

There are mainly 2 types of maintenance : (a) Corrective maintenance and
(b) Preventive maintenance

(@ Preventive maintenance: Water purification system preventative maintenance
istheprocessof regularly inspecting and servicing awater filtration systemto
ensureitisrunning efficiently. Itinvolvesaseriesof tasksthat should be performed
to ensurethe system continuesto operate correctly and any potential issuesare
addressed.

(b) Corrective maintenance: It involvesthereplacement or repair of part after it
fails. In response to equipment failure, corrective maintenanceinvolves
identification of thefailure (it may beapart of the system) and rectify thefailure
so that the system can berestored to itsnormal working condition.
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Themajority of thefiltersin the system should be changed at least every threeto § Routine maintenance
twelvemonths. Thenumber of filtersdepend onthetypeof water purifier sysem. The | of Water purifier
RO membrane should bereplaced every 1.5to 2 years, depending onthe TDSlevel system and fault

inyour water. Additionally, the RO system needsto be sanitised at | east once ayear. finding
Asaresultitisadvised to do reverse osmosis system maintenanceat least onceayear.
Itisvery important to make aschedulefor water purifier serviceto assure purity and
get many benefits. Mogt of the manufactures prescribe standard maintenance schedule.
6.3.2 Stepwise procedure to maintain Water Purifier Notes

1.  Replace water purifier system filters on a regular basis.

Theimportant factor inthe maintenance of awater purifier isto service, replace
and clean thefiltersand membrane every 6-8 months. Thereareanumber of
filtersthat must beadjusted at aspecifictimeinterval. To ca culatethereplacement
schedulefor dl filtersand membranes, seek informationintheuser manua guide.
Filtersand membranes must be replaced because of pollutants present inthe
water depositsonthefilter surface. Thedeposit additionally blocksthechannels
for quiteawhile. Therefore, thewater quality decreases. Also, whenit takesa
long timefor your filter tofill upthe storagetank, it’stimefor areplacement.

Filtersand membranes must be replaced on aregular basis as part of water
purifier service because pollutantsfrom the water settle on thefilter surface.
Thedepositseventudly chokethefiltersout over time. Thislowersthefiltration
capacity and lowersthewater quality. If it takesalong timefor your water
purifier tofill thestoragetank, you should havethefiltersand membrane checked
and, if necessary, replaced. Impuritiesformed onthefilter surfacemay eventualy
betransmitted to the purified water if thefiltersarenot replaced ontime. Choked
filtersand membraneswaste € ectricity becausethey lower purification capacity,
requiring thepurifier torunfor longer periodsof timeto purify the sameamount
of water.

Sediment filter - A sediment filter presentinawater purifier should bereplaced
every 4-6 months. Thepre-filter stepisdesigned to strain out sediment and dirt,
anditiscritical becausethe sediment filter protectsthe RO membranefrom
dirt.

Carbonfilter - A carbonfilter removeschlorineand other pollutantsthat impact
the RO membrane's performance and longevity, aswell asthetaste and odour
of thewater. Every 12 months, the carbon filter should bereplaced aswell.
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RO membrane servicing - The RO purifier hasasemi-permeable membrane
that allowswater to passthrough whilefiltering out any other impurities. The
RO membrane should bereplaced every 1.5t0 2 years, dependingonthe TDS
leve inyour weter.

Sanitization and thorough cleaning
A completewater purifier tank cleaning must bedone at |east onceayear.

Perhapsthe easiest techniqueto keep awater purifier all ready isto haveit
cleaned onetime per year. Subsequently, it hasvariousinterfacing pipesthat
carry water starting with onefiltration stage and then onto the next. Sanitizing
these pipesisto be done s multaneoudly asfiler replacement.

If water isheld for an extended period of time, thereisaconsiderablerisk of
microbia contamination. Thebad odour andtastearethefirst sgnsof microbial
infection. Asaresult, itiscritical that the water storage tank be emptied and
refilled onaregular bass. Thatiswhy, if you areleaving the housefor an extended
period of time, you awaysrecommend turning off the water purifier and emptying
the storage tank. Because tank sanitization and cleaning may include some
assembly and disassembly, it’sbetter to have it donewhen you call for filter
replacement or service.

Inspect for leakages

Thetechnician shouldinspect for any leakage. If you do not correctly repair the
leaks, they might cause seriousdamage. It may a so result in unnecessary wastage
of water. A complete water purifier service isawaysrecommended.

Therepair could bebrought about by variouselements, including ingppropriately
associated or brokenlines, or afailing part. Asaresult, aprofessiona inspection
isrequired toidentify the source of theleak and prevent further damagetothe
purifier.

Maintain a clean exterior

Apart frominternal maintenance, the outside section of thewater purifier must
also bekept clean. Not only thiswill helpto maintainyour purifier asnew, but
itwill aso reducetherisk of water contamination. It gets contaminated through
theexterior tap for dispensing water held inthe storagetank. Asaresult, they
both damagethefaucet and the surrounding region. Aspart of the water purifier
sarvice, itisaso critica that you keep the purifier’sexterna surfaceaswell as
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thetap clean. A technician should remember to useaclean and dry clothto | Routine maintenance
cleantheexterior of thewater purifier and should not useany soap or detergent. of Water purifier
system and fault

6.3.3 Standard Time schedule of Maintenance finding

For theroutine service and maintenance of apurifier systemtable 6.1 may befollowed
asan standard time schedule.

Table 6.1 : Maintenance time schedule

Name of part Action Time schedule " Notes
Filtersand themembrane Replaceand clean | Every 4 - 6 months

Sediment filter Replace Replace after 4-6 months

Carbonfilter Replace Replace after 12 months

RO membrane Replace Replaceafter 1.5to 2 year

RO water purifier tank cleaning | Cleaning Onceayear

Inspect for leakages Inspection Whenever observed leakage

Maintain aclean exterior Cleaning Onceamonth

6.3.4 More Tips for Effective Maintenance of the Water Purifier

Effectivemaintenanceof theWater Purifier increasesthelife span of the cleaner, reduces
theamount of carerequired to maintain the purifier, and reducesthe chances of the
purifier being damaged by extremeweather conditions. Here are some beneficiary
tipsfor effectivemaintenance:

° Regularly changingtheWater Filter isessentid for the effective maintenance of
thepurifier.

° Clean your Water Filter at |east onceintwo monthsor when theindicator light
turnsred to get the maximum benefit fromit.

e  Toensureeffectiveand efficient maintenance of theWeater Purifier, followingthe
cleaning procedures mentioned inthe manual isessentia. Thecleaning of the
system helps remove dirt, particles, and other impurities that accumulate
over time.
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Keep the Water Purifier away from direct sunlight to prevent oxidation of
the system.

Changethe pre-filter of theWater Purifier if it becomes contaminated.
Before starting the Water Purifier, ensure enough water pressure.
Usevinegar to cleanthe system.

Sanitizethewater storagetanks.

Make sureto clean and sanitizethe pipesevery two years.

Replace and buy any new partswhen necessary.

INTEXT QUESTIONS 6.1

Thefilter and membraneneedstobecleanedafter  months.
Thecarbonfilter required to bereplaced after

(& 6months

(b) lyear

(©) 2year

(d) 3year

Thewater purifiertank mustbecleaned ~ ayear.

Pipesof water purifier unitaretobesanitizedevery ~ years

If water isheld for an extended period of timein the WPU thereisaconsiderable
risk of contamination.

6.4 IDENTIFICATION OF THE POTENTIAL FAULT WHILE
CARRYING OUT ROUTINE MAINTENANCE IN THE
INSTALLED WATER PURIFIER SYSTEMS.

Remembering that it'seasier to prevent problemsthantofix them|later, awater purifier
technician should check the various parts of the purifier during routine serviceto see
how well they'reworking and how muchlonger they might last. They needto carefully
watch andinspect the purifier'scomponents. If they notice any of the symptomslisted
inTable 6.2 whiletalking to the customer and inspecting the system, they should take
therecommended actions.
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Table 6.2: Fault and its Causes

Notes

S. No. | Fault Causes
1 Occasionaly Water e Power switch may bedamaged
Purifier ssopsworking | e  Electricity supply may beinterrupted
e Electrica wiringmay bebroken
e SMPS(power supply adapter) may not be
providing desired supply
e Thewater supply valve may be chocked or
closed
e Thewater pressuremay beless
e Thefilters& membranesmay bechoked
2 Water Leakage e May besomelooseconnections.
e Teflontapeisnot properly applied
3 Foul Odour or Bad e Carbonfilter may bedamaged
Taste of Water e Water storagetank needsto be cleaned.
4 Auto Shut-Off Failure | @  Float valveor microswitch may be damaged
5 Low Water Flow or e Fewfiltersmay bechoked.
Storagetank takes
moretimetofill
6 Vibrationsor Noise e Thepipes&dectricwiresmay not betightly
fixed
e Thewater pump may beloosdy tiedwith
theunit.
e Thepumpmay bepartidly faulty.
7. Excessamount of e RO membrane may bechocked
reject water
8. RO machineworks e \Waterincoming pressureisnot enough
intermittently. (5Psi). Replacethe 1% front filter core of
Solenoidvalvetrips installed with water incoming pressure pump.
ON-OFF If emergency, temporarily connect thelow

pressure switch (short circuit).

Lesson - 6

Routine maintenance
of Water purifier
system and fault

finding

Drinking Water Purifier Technician

113



Lesson - 6

Routine maintenance

Routine maintenance of Water purifier system and fault finding

o 0. Wastewater drainage Therearestrange articlesat the gate of
of Water purifier , . .
system and fault di dnqt stop even after incomi r.19 water. | |
finding machine stopsfor 2 Solenoid valveor the pistonishblocked.
minutes Cleanthe gate piston or replace the solenoid
vave.

10. |Motor runsbut itsnot For pressure-adjusting type, adjust &
making enough pressure calibratethe pressure adjusting knob.

— “Notes Clockwiseturnfor increasing pressure. Anti-
Clockwiseturnfor reducing pressure.
Pressure pushing valve gate of pump headis
blocked with strangearticlesoris
accumulated with carbonlime. Cleanor
replacethe check flow plate.

11. |ROmachine Low pressure switch or high pressure switch
isstopsfunctioning doesnot start.

Transformer or motor break down.

12.  |Wastewater Thegate of auto flush control isblocked
displacementislarge withimpuritiesor the pistonisblocked.
without making pressure Clear theimpuritiesand cleanthe piston or

replaced the spring.

13. |Waterincoming pressure Solenoid valvedoesn't work.
isnormd. RO pump runs
but completely doesn't
make pressure.

14. |Water-making pressure Front active carbon filter coreisblocked.
isnormal. Butthereis
no purewater and
wastewatey.

15. |Water-making pressure RO Membraneishblocked.
isnormal but purewater
islessor can't out

Therole of servicing or maintenance technician ismorethan just to carry out the
routine maintenance or replacement of filters. He needstoidentify the partswhichare
likely to befaulty and adversdly affecting thefunctioning of thepurifier.

114
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Therefore technician must convey the customer about the status of the different
parts and suggest replacement of them if required.

Thetechnician is also expected to convey the parts available in the market to be
replaced along with their price. It isal so expected to convey the pros and cons of
timely replacement of degraded parts so that the customer can takewise decisionto
get thereplacement and proper mai ntenancework done.

Thetechnician must also convey hisown additional service/ labour chargesfor the
work to bedonewell in advance. If itincludesany warranty of the part then that must
also beconveyed. And after replacement it ismandatory for thetechnicianto operate
thepurifier system for reasonabl e period.

INTEXT QUESTIONS 6.2

1.  Ifitisreported that that thewater purifier often stop working, then which part
may befaulty fromthefollowing:

(8 Electricd supply
(b) SMPS

(c) Chokedfilter

(d) Waeater supply valve

(e) Allof them
2. Thewater leakage problem may be caused by improper applicationof .......
Tape
3. Thefoul odour or bad taste of water may becaused by ..................... filter.
4.  Cause of Water-making pressure isnormal, but there is no pure water and

wastewater isFront active carbonfilter coreis.....................

5. Auto Shut-Off Failuremay bedueto damageof........... vaveor...............

©®-| WHAT YOU HAVE LEARNT

° Importance of routine maintenance
e  Timescheduleof routinemaintenance

Typesof faultsin atypica water purifier

™ Patential fault of the WPU and its causes.

Notes
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Routine maintenance ¢
1

TERMINAL QUESTIONS

of Water purifier
systeg:wginn(é fault 1.  Explainthemeaning of routine maintenance of water purifier systems.
2.  Differentiate between preventive and corrective maintenance.
3.  Draft standard schedule of maintenancefor adomestic water purifier system.
4.  Prepareapreventive maintenance checklist.
_ 15  Explainthepossiblecausesif thewater purifier systemsstop working.
Notes 6.  What stepsyou will taketo check if water purifier system, if it stopsworking?
‘&I ANSWERS TO INTEXT QUESTIONS
6.1
1. 4t06 2. (b)
3. Once 4. Two
5. Microbid
2.2
1. (e 2. Teflon
3. Carbon 4. Blocked
5. Float, Microswitch
r Key Learning Outcomes |
Beingableto:
e lllugtratethesignificance of maintenance of awater purifier unit.
e llludtratethetime schedule of maintenanceof various partsof WPU.
e Carry out routinetheserviceof purification system by diagnosing potential
fault anditscauses.
e lllugtratetheneed of replacement of faulty part of water purification syssemto
the customer.
e Successfully restorethesystem toitsnormal working condition.
116
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TROUBLESHOOTINGOFWATER |
PURIFIER SYSTEM

7.1 INTRODUCTION

In previouslesson you havelearnt about the routine mai ntenance of water purifier,
even after routine maintenance sometimes fault occursin water purifier. Proper
troubleshooting not only savestime and money but also increasesthelife span of
water purifier.

Inthislesson you will learn about the fault diagnosis and troubl eshooting of water
purifier.

7.2 LEARNING OBJECTIVE

After reading thislesson learner will beableto:

° | nteract with customer about probleminwater purifier unit.

° |dentify the nature of thefault.

° | dentify thefaulty part respons blefor themalfunctioning of the system.
° Distinguish between water purifier unit under warranty /out of warranty.
° Perform trouble shooting.

° Convincetheclient of repair estimate.

e  Veifytheproper functioning of thewater purifier system.

° Provide customer satisfaction.
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7.3 COMMON FAULTS INWATER PURIFICATION SYSTEM

The continuous supply of drinking water isone of the bas ¢ needsof every household,
ingtitution or any other workplace of human being. Thedrinking of impurewater ledto
anumber of health problem and diseases.

After proper installation of anew water purification systemit isexpected to supply
good quality drinking water whenever required. For this purposeinitial routine
maintenance isto be provided by the supplier at free of cost during the warranty
period. Different suppliersoffer different typesof paid extended warrantiesor AMC.
(Annua Maintanance Contract).

Likeany other equipment thewater purification system al so need maintenanceand
sarvice. Inspite of taking best careand preventive maintenance, thewater purification
system may stop functioning or not give satisfactory performance. Therefore, next we
will discussthetroubleshooting.

7.3.1. Troubleshooting

When awater purification system either stop working or give undesirable output the
technicianiscalled for restoring the systemto itsnormal working state. Thetechnician
isexpectedtorepair or replacethefaulty part and restorethe systemto the customer’s
satisfaction. Thiswhole processof identification, location and repairing of the defect
in the system and putting back the system to its normal operation is called
Troubleshooting.
Identification
of fault

Location of fault

Repairing of fault

Verification of
repair work

Figure 7.2 : Flowchart Explaining Troubleshooting Procedure
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7.3.2 Common Faults in the Water Purifier Unit Troubleshooting of
Water purifier system

Thewater purifiers, unlikemost homeand kitchen gppliancesneed regular maintenance
and servicing. Itisvery important to carry out regular maintenance of water purifier
unit.

Themaintenance and proper servicing of water purifiersare necessary for our health
andthelifeof purifier. Inspiteof taking best care of purifier severa common problems
do appear inwater purifiers.

Notes

Following arethe common functiona water purifiersproblems:
)] Water Purifier Not Working

Themost common problem that ariseisthat thewater purifier isworking. In
order to verify, these two questions need to be answered. First isif thewater
purifier’sstorage tank completely empty or not. Secondisif thereisevena
singledrop of water flowing fromthepurifier tap or not. And if theanswer isthat
thewater tank isempty and no water iscoming from thetapethen thereissome
issue and need to beinspected and resolved.

i)  Water Leakage

Water |eakagefrom water purifierssystem or withintheunit isanother common
problem. Sometimes, apool of water near water purifierisvisible. Theleskage
withinthesystemishighly risky asit may causedectrical short circuit. Need not
to mention that wet and slippery floor in the kitchen or elsewhereishighly
undesirable.

iif)  Foul Odour or Bad Taste of Water

Normaly water obtained from awater purifier hasno such foul odour or bad
taste. But one can till feel adifferenceinthesmell or tastewhiledrinking the
water. Itishighly undesirableto serve the drinking water with unpleasant odour
and taste dueto improper functioning of components such as carbon granule
filter of water purifier system.

iv)  Auto Shut-Off Failure

Whenthewater storagetank of thewater purifiersunit fillsover adefined leve,
then it automatically stop working, thisisknown as auto shut-off feature of
water purifiers.
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vi)

vii)

If the auto shut-off featureisnot working properly then flow of water into the
water purifier tank will not stop. Thiswould result in water overflow fromthe
storagetank. Thisisrisky and can causeelectrica short circuit.

Low Water Flow or Storage Tank Taking More Time to Fill

Similar to above sometimethewater purifier unit takesan unusud longtimeto
filling of thestoragetank. Thisisanother problem commonly foundin thewater
purifier unit.

Vibrations or Noise in RO Purifiers

Sometimewater purifiersmake vibrationsand noise. Thismay resultin panic
andif not checked may causefailureof water purifier unit.

Excess Amount of Reject Water

TheR.O.water purifiers produce reject or wastewater dueto R.O. membrane
choke. The purifier’sreect water contains dissolved solidsand isnot fit for
drinking. TDS concentration and salt that ispresent inthewater arethereason
behindthis.

7.3.3 Causes of Faults in the Water Purifier Unit

Inorder to avoid faultsand faithful availability of drinking water fromwater purifiers
unititisnecessary to have sound knowledge of the reasonsresponsiblefor different
kindsof faults. The causesof different typesof faultsareasfollows:

i)

Cause of Water Purifier Not Working:
The common causefor not working of water purifier areasfollows:
The power switchisoff or get damaged internaly.
Theédectricity supply isnot available.
Theremay befault with thewiring or the SMPS (power supply adapter).
The solenoid valvemay not beworking.
Thewater supply valve may be closed or chocked.
Thewater pressuremay beless.

Thefilters& membranesmay be choked.
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i)  Cause of Water Leakage: Troubleshooting of

: _ ) Water purifier system
Themain cause of water |eakageisthat the connectorsof the pipeshaveloose

connections, leading to the leaking of the water. The inappropriate or no
gpplication of teflon tapeat junction aso cause water leakage. Sometime because
of excessive water pressure or tear and wear connectors get damaged and

resultinleskage.
Notes

ii)  Cause of Foul Odour or Bad Taste of drinking Water:
The most common cause of the foul smell and bad taste is the presence of
chlorine, and that iswhat smells. Thismay happenif thefiltersarenot filtering
thewater properly especially the carbon filter. And thus, thereisausua smell
andtastein thewater. Sometime new carbon filter al so add undesirable odour
or bad tasteinwater if sufficient water isnot drained out after replacement.

iv)  Cause of Auto Shut-Off Failure:

If the water storage tank of the unit fills over a defined level and do not
automatically stop the purification processthen either float valve or microswitch
get faulty. Thefloating valve may bejammed and not floating over thewater in
thetank. Themicroswitch connected with thefloating valve may a so befaulty
and not performing proper switching.

v)  Cause of Low Water Flow or Storage Tank Taking More Time to Fill:

Eachfilter inthe RO purifier ismadeto filter out specific typesand sizes of
impurities. Thesefiltered impuritiesget stuck onthefilter and membranesurface.
If thefiltersare not cleaned or replaced on timethen theseimpuritiesforma
stubborn layer onthefilter surface blocking theflow of water. Asaresult water
purifier unit takean unusudly long timetofill the storagetank.

Such problemiscommonin areeswherewater qudity isvery poor (having high
concentration of sediment and other physical impurities).

Thisproblem may a so arise because of improper working of the booster pump.
vi)  Cause of Vibrations or Noise in RO Purifiers:

Themain source of vibrationsand noisein any water purifier isthe pump. The
pumpslikeany other water pump tend to become noisy over time because of
theway they aredesigned to work. A pump hasmany parts, like bearings, that
moveat high speed to generate therequired water pressurefor RO purification.
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Troubleshooting of The continuous movement and increasein friction take atoll on the health of
Water purifier system these partswhich makesthem noisy and produces high vibrations.

Thevibrationsand noisecan dso emergeif thepump housingisnot securedtightly.

Another common cause of vibrationsand noisein RO purifiersisloosewires
and connecting pipes. Connecting pipesbetween twofiltersshould not belonger
E— e thanwhat isrequired. All eectric wiresand connecting pipes should be properly
Notes . . L S
secured using cabletiestominimizedl vibrations.

Itisaso noticed that somevibrationsoccursif recently filtershave been changed.
Thisisatemporary issue, thevibrationswill autometicaly stop after afew hours.

7.4 TROUBLESHOOTING OF FAULT INAWATER PURIFIER UNIT

After finding out the fault and understanding the root cause of thefaultsitstimeto
repair thefaultsand bring the unit back to function. The solution of varioustypes of
faultsareasfollows:

I. Solution of Non Working of Water Purifier
The problem of not working of purifier can beresolvedinfollowingway :
If the power switchisdamaged thenreplaceit.
If electricity supply isnot available, ensureitssupply
Check thedectrica wiring, if broken the properly connect them.
If SMPS (power supply adapter) not providing desired supply, replaceit.
The solenoid valve may not beworking, replaceit.
If thewater supply valveclosed or chocked, openit or cleanit.
If thewater pressureislessthenit must ensure sufficient water pressure.

If thefilters& membranesare choked, clean or replace them.
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Thetroubleshooting of awater purifier sysemissummarisedinthefollowingflowchart. Troubleshooting of

(Check Power Cable
|

Is

Power Cable No

Ok

Yes|
Check water
Supply vave

Is No | Replaceor Repair
SMPS OK | SMPS

Yes)

Check Solenoid
Vave(SV)

No ‘

Yes!

Check Booster
Pump, BP

!

Is No [ End | | Replaceor Repair
BP OK | SMPS

Yes)

Water purifier system

Notes
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Troubleshooting of Water purifier system

Replacedefective
filtersor R.O.
Membrane

Figure 7.3 : Troubleshooting Procedure Flowchart
Water Leakage

Solution of Water Leakage Problem: Sincethe main cause of water |eakage
is that the connectors of the pipes have loose connections, therefore all
connections should be made properly. Theteflon tape must be used at threated
junctionsto avoid water |eakage. Sometime because of excessivewater pressure
or tear and wear connectors get damaged and result in leakage. In such cases
old connectors may bereplaced by new heavy connectors.

Foul Odour or Bad Taste of Water

Solution of Foul Odour or Bad Taste of Water: Thefoul smell and bad taste
appearsinthewater if thefiltersarenot filtering the water properly especialy
thecarbonfilter. In order to get rid of thisproblem thefiltersneed to be changed
every 12 months.

The purified water may aso develop somesmell if itisleft unutilizedinthe
storagetank for along period. The purified water should bediscardif itisleftin
thestoragetank for morethan 15 days. The storagetank should aso bethoroughly
cleaned and sanitized at thetime of serviceor filter replacement.

Auto Shut-Off Failure

Solution of Auto Shut-Off Failure: When thewater storagetank of the unit
fillsover adefined levd, thenit automatically stop the purification process.

If the auto shut-off feature is not working properly then the purifier would
continuously work. Thiswould resultinwater overflow from the storagetank.
Thisisrisky and can causeelectrica short circuit.
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The partswhich areresponsiblefor failure of automatic stop the purification Troubleshooting of
process are float valve and micro switch get faulty. After inspection and | VWater purifier system
confirmation of thefaulty part, thefaulty part must bereplaced.

v. Low Water Flow or Storage Tank Taking More Time to Fill

Sometimethewater purifier unit takean unusually long timetofill the storage

tank. Thisisanother problem commonly seeninthewater purifier system. " Notes -

Solution of Low Water Flow or Storage Tank Taking More Time to Fill:
Incasewater purifier unit takean unusudly long timetofill thestoragetank then
get thefiltersand membranesreplaced. If problem persist then get the booster
pump repaired or replaced.

vi.  Vibrations or Noise in RO Purifiers

Solution of Vibrations or Noise in RO Purifiers: Sincethe main source of
vibrations and noise in any water purifier isthe pump henceit needsto be
repaired or replaced if necessary. However before questioning the pump being
causeof noiseit must ensured that itistightly fixed within body of the purifier.

It isto be ensured that connecting pipes between two filters should not be
longer than what isrequired. All € ectric wiresand connecting pipesshould be
properly fixed using cabletiesto minimizeal| vibrations.

vii. Excess Amount of Reject Water

Solution of Excess Amount of Reject Water : Thereisno defined timeframe
for when to change the RO membrane asit depends on the quality of input
water. If the input water at any place hasahigh level of TDS then the RO
membrane would need to be replaced sooner and vice-versa.
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7.4.1 Troubleshooting of water purifier system

Water purifier system

Table 7.3 Troubleshooting of water purifier system

S. No.

Problem

Solution

1

Notes

Water Purifier Not
Working

1. Check power switch, if damaged then replaceit.

2. Check eectricity supply, if not available, ensureits
Supply

3. Check theélectricd wiring, if brokenthe
properly connect them.

4. 1f SMPS (power supply adapter) not providing
desired supply, replaceit.

5. If thewater supply valveisclosed or chocked,
openitor cleanit.

6. If thewater pressureislessthenit must ensure
sufficient water pressure.

7. If thefilters& membranesare choked, cleanor
replacethem.

2. Water Leakage Tight al looseconnections. Use Teflontapeif required
3. Foul Odour or Bad | 1. Check and replace Carbonfilter.
Taste of Water 2. Discardwater if itisleftinthe storagetank for
morethan 15 daysand cleanit.
4. Auto Shut-Off Check floatsvalve and microswitch. If not working
Falure smoothly replacethem.
5. Low Water Flow or | Check dl filtersoneby one. Thefilterswhichare
Storage Tank Taking| choked need to be cleaned or replaced
MoreTimetoFill
6. Vibrationsor Noise | 1. Fixdl connecting pipes& electricwirestightly
2. Check pump. If loose, fix it tightly withthe unit.
3. If noisedtill continued, repair or replace the pump
7. ExcessAmountof | Check RO membraneand replaceit
Reject Water
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Toensurethehealth & safety of your family and to keep your water purifier runningin Troubleshooting of
good condition for longer, you must takevery good care of your water purifier. Water purifier system

INTEXT QUESTIONS 7.1

1. If thewater purifier not working, then which part may befaulty
(& Electricad supply " Notes -
(b) SMPS
(o) Chokedfilter
(d) Anyof them
2. Thefoul Odour or Bad Taste of Water can removed by
(@ replaceCarbonfilter
(b) cleaningthewater tank
(¢) byreplacing SMPS
(d) aandb
3. Iftheauto-shut-off isnot working properly theneither _or _ isfaulty.
4.  Ifthewater purifier isproducing vibrationsor noise, thenit ispossiblethat
(& connecting pipes& electricwiresareloose
(b) Thepumpisnottightly fixed.
(c) aorb
(d) Noneof them

5. Whatistheremedy if water flow islow or storagetank taking moretimetofill?

7.5ESTIMATIONAND REPAIR OF FAULTY COMPONENTS OF THE
INSTALLED WATER PURIFIER UNIT.

Cost estimation of the faulty part and service charge

One of the very important parts of repair and troubleshooting is cost of repair.
Consdering the nature of fault, condition and age of the WPS, quality of theavailable
supply water and daily requirement of drinking water technician isexpected to give
best adviceto the customer.
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Troubleshooting of Water purifier system

Thepriceof thefaulty or degraded part of genuine/ original equipment manufacturer
(OEM) and other market available compatible partsmust be conveyed. Theresfter let
the customer to do self cost analysisand takeaown decision for thejob to be done.

Depending upon the need and decision of the customer customised maintenance plan
may al so offered along with their reasonable cost.

Thetechnicianmust follow theorganisationd practices, policiesand ethicsduring thejob.

7.5.1 Procedure for providing services to the customers

Servicing procedureinvolvesidentification of faulty part of the WPS, thetechnician
must convey the customer about the different quality of spare partsavailableinthe
market along with their price. It isalso expected to convey the pro and consof the
gpare partsavailable. The customer must bewell informed so that he can takewise
decision to get therepair work done.

Thetechnician must a so convey hisown service/ labour chargesfor thework to be
donewell inadvance. If it includesany warranty of the part then that must also be
conveyed.

Only after taking the consent of the costumer the technicianissupposed to perform
thereplacement work. After repair/ replacement it ismandatory to operatethe system
for reasonable period.

Theverification of therepair work isvery important and must meet customer satisfaction.
If verification processrequireslong waiting timefor thetechnician( for examplethe
technician saysthat the water should be used for after two timesdraining thetank ),
then technician must ensure the customer that if he goesafter repairing of work and
fault till persistsheshould dothejob freeof cost.

Steps of procedure to be followed:

e  Customer complaint registration- Normally customer makescall to report
the problemthey arefacing withtheir purifier unit. Itisalwaysdesirabletoalot
acomplaint registration number/ ticket no. for quick futurereference.

° Nature of Problem noted by customer care centre - While attending a
customer call itismandatory to enquire and note down the precise nature of
problemwiththepurifier unit.

° Convey the visiting charges - It isnecessary to convey minimum visiting
chargesto bepaid at timeof registering complainand a so theadditional cost of
spare partsif need to bereplaced .
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e  After consent visit the location at mutual agreed time- Itisalwaysagood § Troubleshooting of
practiceto reach the customer location ontime. Andif thereisadelay or change | VWater purifier system
inreaching timethenthat should beimmediately

e  Check the documents of the unit warranty card /ACMC/AMC card and
OW (out of warranty )- Beforeinitiating thejob it ismandatory to check the

warranty card/ACMC/AMC. (Annua Maintenance card).
Notes

Figure 7.4 : Annual Maintenance card

° Check / diagnose the onsite installed unit- With due care proper diagnosis
of water purifier unitisto bedone.

° Report the fault to the customer - After identifying thefault, thefaulty part
must be shown to the customer.

e  Givedetailed service estimate to the customer- Convey the customer about
thetotd estimated costin smplelanguage

° After approval carry out the repair and replacement work- Completethe
repair task in the best possible manner.

° Prepare final service bill to the customer- servicebill isvery important asif
the same problem again arisewithin short period then that need to beresolved
freeof cost.
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Verification of repair work- After completion of repair work thenfor the
customer’s satisfaction ensure him/her to do repair work free of costif same
fault repeat within 30 days.

Registration of complain Note down -
1. Nature of Problem
2. Address & Contact No.

- Convey visiting charges
- Fix visiting day & Time

Atsite - check warranty card/ invoice

Diagnose the problem & report
the fault & its solution

Convey total estimated cost

Carry out repair/ replacement task &
restore the normal functioning of unit

Prepare & Provide Service Bill

Verify the Repair/ Replacement task

Make a feedback call after one week

Figure 7.4 : Flowchart for the procedure

Open Vocational Educational Programme



Troubleshooting of Water purifier system Lesson - 7

Troubleshooting of

INTEXT QUESTIONS 7.2 Water purifier system

1. Isitnecessary to ask for warranty card/ bill- invoiceat thetimeof registering
complain?(Yesor No).
2. Isitnecessary to convey minimumvisiting chargestobepaidat timeof registering

complain?(Yesor No).
_ _ _ Notes
3. Isitnecessary to convey the estimated cost of repair to the customer? (Yesor

No).

4.  Isit necessary to take consent of the customer beforeinitiating repair work?
(Yesor No).

5.  Isitnecessary togivefina servicebill tothecustomer?(Yes No)

©®-| WHAT YOU HAVE LEARNT

1 | dentify the meaning of troubleshooting.

2 I dentify thefaultsinthefunction of thewater purification system.
3. Findoutthecausesof faultsinwater purification system.
4

Illustrate the need of replacement of faulty part of water purification system
(casestudy).

5.  Peformtherepair/ replacement work properly.
6.  Successfully bring back the systemtoitsnormal working condition.

qﬁ TERMINAL QUESTIONS

What do you understand by troubleshooting?
Explain different typesof faultswhich occursinwater purifier systems.

1

2

3. Whatwill youdoif water purifier systemsisnot working.

4 Explanhow toregiser acusomer complant for thefaultinwater purifier sysems.
5

Explain how to cal culate and give budget estimation to the customer for the
repair of water purifier systems.

6. Demonstratethe conversation between acustomer and water purifier system
technician related to registering complain.
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Troubleshooting of |ﬁ.| ANSWERS TO INTEXT QUESTIONS

Water purifier system
7.1

Notes

7.2

©
@

Float valveor Microswitch

©
Check and replace choked filtersif any

a » w0 N P

No
Yes
Yes

Yes

a > w0 N P

Yes

Beingableto:

Key Learning Outcomes

Demonstrate effective communication skillsto interact with customersand
efficiently identify problemsin adrinking water purifier system.

Andyzeand determinethenatureof faultsinaWPU by employing systematic
diagnostictechniques.

Accurately identify and isolate the specific faulty part responsiblefor the
malfunctioning of thedrinking water purifier system.

Perform effective troubl eshooting techniquesto addressidentified faultsand
restorethe proper functioning of thedrinking water purifier system.

Exhibit customer-centric attitudesand skillsto provideahigh leve of customer
sati sfaction throughout therepair process.
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PLANNINGANDADOPTINGA -
SYSTEMATIC APPROACH o

8.1 INTRODUCTION

Efficient wastewater purificationisacritical aspect of environmenta stewardship and
Sustai nableresource management. As soci etiesgrapple with increasing water demands
and thegrowing challenge of water pollution, it becomesimperativeto adopt strategic
gpproachesthat minimizethe environmenta impact of wastewater treetment. Onekey
aspect of thisendeavor involvestailoring purification systemsto the specificlevel of
impurities present inthe wastewater. This nuanced approach recognizesthat not all
wastewater iscreated equal, and acustomized strategy can sgnificantly enhanceboth
theeffectivenessof purification processesand the conservation of val uableresources.
Inthisexploration, wedeveinto theimportance of caibrating wastewater trestment
methodsbased onthevarying levelsof impurities, aiming to strike abal ance between
environmenta responsi bility and efficient resource utilization.

8.2 LEARNING OBJECTIVE

After reading thislesson learner will beableto:
° Explaintheimportance of resource utilization.

° Discuss the environmental impact of inefficient resource usage in water
purificationindugtry.

8.3 SIGNIFICANCE OF EFFICIENT RESOURCE
UTILIZATION IN WATER PURIFIER UNITS

Efficient resource utilization in water purification systemsisof significant importance
for severa reasons:
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a systematic approach Resource S ST Environmental Wiater Scarcity
Conservation Impact Mitigetion
3 . Sefeguarding Regulatory
Energy Effici Hexibil
HERESE edurlty publichedth Compliance
Notes

In summary, efficient resource utilization in water purification systems not only
contributesto cost savingsand environmental protection but also playsacrucia rolein
ensuring asustainablewater supply, protecting public hedth, and meeting regul atory
requirements. It isimportant for facing the chalenges caused by water scarcity, climate
change, and increasing globa water demand.

8.4 RESOURCES INVOLVED INWATER PURIFICATION SYSTEM

let’' sstudy indetall thevariousresourcesinvolved inwater purification systems, including
water, energy, filters, and maintenance components:

Water

Source Water: Theraw water that isextracted fromrivers, lakes, wells, or reservoirs
and servesastheinput for the treatment process.

Treated Water: Thefind product of the purification process, whichisclean and safe
for varioususes, such asdrinking, industria processes, and irrigation.

Energy

Electrical Energy: Power isrequired for pumps, motors, and control systemsto
moveand treat water. Theenergy demand can vary significantly dependingonthesize
and complexity of thewater treatment facility.

Chemicals: Besidefiltersusedin domestic water purifier systems, chemicasareaso
used for treating water incommercia water purifier system.

Coagulants and Flocculants: These chemicalsare added to raw water to facilitate
theremoval of suspended particlesby causing themto clump together (coagulation)
andformlarger particles(flocculation).

Disinfectants: Chlorine, chloramines, ozone, and UV light areexamplesof disnfectants
usedtokill or inactivate harmful microorganisms.

pH Adjusting Chemicals: Acidsor basesare used to control and optimizethe pH
levelsof thewater for varioustreatment processes.
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Anti-scalants and Antifouling Agents: Thesechemicashelp prevent scaleformation f§ Planning and adopting
and fouling in equipment like membranes and pipes. a systematic approach

Filters and Membranes

Sand Filters: Used for the physical removal of suspended particlesand impurities
fromwater.

Activated Carbon Filters: Effective at adsorbing organic compounds, chlorine, and Notes
other contaminants.

Membranes (e.g., Reverse Osmosis, Ultrafiltration): Employed for separating
dissolved solids, microorganisms, and other pollutantsfrom water.

Maintenance Components

Replacement Parts: Includesitemslikesedls, gaskets, and valvesthat may wear out
and need periodic replacement.

Cleaning Agents: Chemicals used for cleaning and maintaining equipment and
membranes.

Lubricants: Essentia for the proper functioning of pumps, motors, and moving parts
inthetreatment system.

Instrumentation: Sensorsand monitorsfor measuring water qudity parameters, such
asturbidity, pH, and disinfectant levels, TDS and for ensuring the system operates
within desired parameters.

Skilled Labour: Trained personnel arerequired for routine maintenance, inspections,
and troubl eshooting to ensure the system’sreliability and efficiency.

Efficient management of theseresourcesiscritical for optimizing the performance of
water purification systems. It not only reduces operational costsbut also minimizes
waste, conserves water, and contributes to the sustainability of water treatment
processes. Additiondlly, resource-efficient practi ceshel p extend thelifespan of equipment
and reduce the environmental impact associ ated with water purification.

8.4.1 Environmental Impact of Inefficient Resource Usage in Water Purification

Efficient resource usagein water purification not only reducesthese environmental
impactsbut dso hel pswater treatment facilitiesoperate more cost-effectively, ensuring
the sustainability of water supply systems and protecting public health and the
environment.

Drinking Water Purifier Technician 135



Lesson - 8

Planning and adopting
asystematic approach

136

Notes

Planning and adopting a systematic approach

Lower Operational I nefficient systemsrequirelessresources, such as

Costs energy and chemicals, leading toincreased operational
expensesfor water trestment facilities.

Maintenance and | nefficient systems often experience morefrequent

Repairs breakdowns and require extensive maintenance,

leading to higher maintenanceand repair costs.

8.4.2 Benefits of Optimal Utilisation of Resources

1.

Energy Efficiency

Lower Energy Bills: Energy-efficient practicesreduce energy consumption,
resultinginlower utility billsand operationa cogts.

Reduced Carbon Emissions: Reduced energy usageleadsto alower carbon
footprint, contributing to effortsto combat climate change.

Water Conservation:

Extended Water Availability: Water conservation hel psensureasustainable
and reliablewater supply, crucial for both human needs and ecosystems.

Mitigation of Water Scarcity: Inregionsfacing water scarcity, conservation
practicesare essentia for managing this preciousresourceefficiently.

Reduced Waste Generation

Less Waste Disposal Minimizing waste generation reduces the costs and
environmental impact associ ated with waste disposal and landfill use.

Resource Recovery: Somewastereduction effortsinvolverecycling or
reusing materials, which can further save resourcesand costs.

Longer Equipment Lifespan

Maintenance Savings: Proper resource management, such as regular
equipment mai ntenance and cleaning, extendsthelifespan of machinery and
reducesreplacement costs.

Operational Reliability: Efficient resource utilization contributesto therdiability
and performance of equipment and systems, reducing downtimeand repair costs.
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5. Regulatory Compliance Planning and adopting

asystematic approach
Avoid Penalties: Many regulations and environmental standards require

resource-efficient practices. Compliance avoids potentia finesand legal issues.
6. Competitive Advantage

Market Position: Demonstrating acommitment to sustainability can enhance ~otes _
acompany’sreputation and appeal to environmentally-conscious consumers otes
andinvestors.

Innovation: Embracing resource conservation often drivesinnovation, leading
to the devel opment of more efficient technol ogies and processes.

8.5 SELECTION OF WATER PURIFIER UNITS BASED ON
THE SPECIFIC QUALITY OF WATER

Customizing water purifier unitsbased onthe specific quaity of water at theworkplace
isessential for several important reasons.

There are various technologies and filtration methods available to address
specific water quality concerns based on the contaminantsor issuespresent inthe
water. Hereare some common technol ogiesand methodsfor addressing specific water
qudity concerns.

Bacterial Contamination

Chlorination: Chlorineisadded to water to disinfect and kill bacteria, viruses, and
other microorganisms.

Ultraviolet (UV) Disinfection: UV light isused toinactivate bacteria, viruses, and
other pathogensinwater.

Chemical Contaminants

Activated Carbon Filtration: Activated carbon adsorbsorganic chemicals, including
pesticidesand solvents.

Reverse Osmosis (RO): RO membranescan removeawide range of contaminants,
including heavy metds, salts, and some organic compounds.

lon Exchange: lon exchangeresinscan remove specificionslikelead, calcium, and
magnesum.
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Planning and adopting | Coagulation and Flocculation: Chemicalsare added to water to form flocsthat
asystematic approach i capture and settle out contaminantsfor removal.
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Notes

Advanced Oxidation Processes (AOPs): AOPslike ozone or hydrogen peroxide
combined with UV can break down and remove various organic pollutants.

Nutrient Pollution

Biological Nutrient Removal (BNR): BNR processes use bacteria to remove
nitrogen and phosphorusfrom wastewater beforeit entersnatural water bodies.

Constructed Wetlands: Wetlands can be engineered to naturally remove nutrients
fromwater through plant and microbia processes.

Dissolved Oxygen Depletion

Aeration: Aeration systemsintroduce oxygen into water toincrease DO levelsand
support aquaticlife,

Oxygenation: (In cases of severe hypoxia) Oxygen can be directly injected into
water bodiestoraise DO levels.

Radon

Aeration: Radon can beremoved fromwater by exposingittoair, alowing theradon
to escape.

Activated Carbon Filtration: Activated carbon filterscan al so removeradon.
Sulfate and Hydrogen Sulfide

Aeration: Aeration can help remove hydrogen sulfide gasby allowing it to escape
intotheair.

Chemical Precipitation: Chemicals can be added to water to precipitate sulfates.
TDS and Hardness

lon Exchange: 1on exchange canreducehardnessby removing cal ciumand magnesium
ions.

Distillation: Distillation can beused to remove TDS by boiling water and condensing
thevapor.

Turbidity

Coagulation and Flocculation: These processes can be used to settle out suspended
particles.
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Filtration: Rapid sandfiltersor multimediafilterscanremoveparticdlescausingturbidity. § Planning and adopting

pH value should be between 6.5 t0 8.5

Chemical Adjustment: Acidsor basesare added towater to adjust pH to acceptable
levels

Chlorine Residual

Dechlorination: Activated carbon filters or chemical dechlorination methods can
removeexcesschlorine.

It'simportant to notethat the choi ce of technology or method depends on the specific
water quality issue, theleve of contamination, thewater source, and theintended use
of thewater. Water treatment plants of ten empl oy acombination of these methodsto
address multiple contaminants and ensure safe and high-quality drinking water.
Additiondly, regular monitoring and testing areessentid to determinetheeffectiveness
of treatment and to makeany necessary adjustmentsto maintain water quality within
regulatory limits.

INTEXT QUESTIONS 8.1

1.  Whaistheprimary objectiveof efficient resource utilizationinwater purification
sysems?

a Maximizingwater usage
b) Minimizingresourcewastage
C) Increasingwater temperature
2. Wha benefit doesefficient resourceutilizationinwater purification sysemsoffer?
a) Higherwater pollution
b) Lower operational costs
C) Increased resource consumption

3. Whichof thefollowingisNOT aresource commonly used inwater purification
sysems?

a) Chemicds
b) ElectricEnergy
C) Heat

Notes

asystematic approach
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What resourceistypically used for physicdl filtrationin water purification?

a) Solarenergy

b) Sandandgravel

¢) Wind power

I nefficient resource usageinwater purification sysiemscanleadto:
a) Higher environmenta impact

b) Lower operational costs

¢) Reducedwater quaity

8.6 OPTIMAL USE OF ENERGY/ELECTRICITY AT WORK

8.6.1 Optimal use of Energy

Optima useof energy inthewater purifier industry isnot only important for reducing
operational costs but also for minimizing environmental impact and promoting
sustainability. Here are some strategiesand practicesfor achieving the optimal use of
energy inthisindustry:

Energy-Efficient Technologies: Invest in energy-efficient componentsand
technol ogies. Use high-efficiency pumps, motors, and compressorsin the
purification process. Additiondly, exploreadvancedfiltration methodslikereverse
osmosisand UV purification, which can bemore energy-efficient than traditiona
methods.

Energy Management Systems: Implement energy management systemsthat
monitor and control energy consumptioninreal-time. These systemscan help
identify areaswhereenergy isbeing wasted and make automatic adjustmentsto
optimizeenergy use.

Solar Power: Consider incorporating solar panelsor other renewable energy
sourcesto power water purification processes. Solar energy can significantly
reduce energy costsand greenhouse gas emissi onsassoci ated with the operation
of water purifiers.

Energy-Efficient Designs: When designing new water purification systems
or upgrading existing ones, prioritize energy efficiency. Ensurethat thelayout
and configuration of the equipment minimize energy lossand reducethe need
for excessive pumping or heating.
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° Variable Frequency Drives (VFDs): Install VFDson pumpsand motorsto | Planning and adopting
adjust their speed based on the actual demand. Thispreventsoveruseof energy @ systematic approach
during periodsof low demand, leading to substantia energy savings.

° Regular Maintenance: |mplement acomprehensive maintenance schedule
for al equipment. Regular maintenance ensuresthat equipment operatesat pesk
efficiency, reducing energy consumption and extending thelifespan of machinery.

° Energy Audits: Conduct regular energy auditsto identify aresswhereenergy Notes

efficiency can beimproved. Engagewith energy expertsto assessyour facility’s
energy performance and recommend improvements.

° Employee Training: Train your employees on energy-saving best practices.
Encourageacultureof energy conservationwithinyour organization. Employees
should beaware of theimpact of their actionson energy use.

° Monitoring and Benchmarking: Continuously monitor energy consumption
and benchmark your facility’ senergy performance against industry standards.
Thiswill helpyou set targetsfor energy reduction and track progressover time.

e  Water Recovery: Implement water recovery systemsto recycle and reuse
water wherever possible. Treating and purifying water typically requiresa
sgnificant amount of energy, o reducing theamount of water that needstreatment
canlead to energy savings.

e  Government Incentives: Exploregovernment incentivesand subsidiesfor
adopting energy-efficient technol ogies. In someregions, theremay befinancia
incentivesto encourage bus nessesto reducether energy consumption.

By implementing these strategies and fostering aculture of energy efficiency
within your organization, thewater purifier industry can optimize energy use,
reduce operational costs, and contribute to a more sustainable and
environmentally friendly future.

8.6.2 Regular maintenance to enhance the lifespan of the system and
minimize the need for frequent replacements

Regular maintenanceisafundamental practiceto ensurethelongevity and optimal
performance of any system or equipment. By routinely inspecting, servicing, and
addressing any potential issues, individua sand organi zations can significantly extend
thelifespan of their systemswhiles multaneoudy reducing thefrequency of replacements.
Thisproactive gpproach not only savesva uableresourcesbut al so minimizesdowntime
and disruptions caused by unexpected breakdowns. Regular maintenance servesasa
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Notes

asthey arise. In essence, it'saresponsible and prudent strategy to safeguard the
integrity and longevity of any system, beit intherealm of technol ogy, machinery, or
infrastructure

8.6.3 Customization of the water purifier units

Customizing awater purifier unitisapivotal step towardsensuring that thewater we
consumeisof thehighest quality, meeting our specific needsand preferences. Inthis
process, selecting the appropriatefilter types, capacities, and maintenance schedules
playsacrucid rolein achieving thedesired water quality.

Thefirst stepin customizing awater purifier unitisto choosetheright filter types.
Thisdecison hingesontheimpuritiespresent inthewater supply. For instance, activated
carbonfiltersexcel at removing chlorine, odors, and organic contaminants, making
themided for improving tasteand odor. Ontheother hand, reverse osmosisfiltersare
highly effectiveinremoving heavy metds, sdts, and microorganisms, providing adeeper
level of purification. Sdlecting theright filter type ensuresthat the specific contaminants
inyour water source are effectively targeted, resulting inwater that not only looksand
tastes better but isal so safer to consume.

Thecapacity of thewater purifier isanother critical factor. It should betailored to
your household’ swater consumption. A family with more membersor higher water
usage will requirealarger capacity to ensure acontinuous supply of clean water.
Adequate capacity preventsthe system from getting overwhelmed and maintainsits
efficiency, ensuring you dwayshave accessto purified water without any compromise.

Equally important is setting up amaintenance schedule that suitsyour lifestyleand
usage. Regular maintenance, including filter replacement and system cleaning, isessentid
to keep the purifier operating at peak performance. Customizeaschedulethat aligns
with your usage patternsand ensuresthat you never run therisk of consuming water
that fallsshort of your desired quality standards.

Inconclusion, customizing aweter purifier unitisaproactive step towardssafeguarding
thequality of thewater you consumedaily. By carefully selectingfilter types, capacities,
and maintenance schedules, you can fine-tune the system to meet your unique
requirements. Thisnot only guarantees aconsi stent supply of pure, clean water but
also contributesto your overall health and well-being, ensuring that you and your
family can hydrate with confidence and peace of mind.
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Planning and adopting

INTEXT QUESTIONS 8.2 :
a systematic approach

1. Whatisapotential cost implication of inefficient resource usage in water
purification?
a) Reduced maintenance costs
b) Increased energy savings ~otes S
c) Higher operational expenses
2. How doesresource conservation benefit water purification systems?
a) Itreduceswater pollution
b) Itdecreasesresourceavailability
C) Itincreasesoperational costs
3. Whichof thefollowingisabenefit of conserving energy inwater purification?
a) Increased greenhousegasemissons
b) Lower operational costs
c) Improvedwater quality
4.  Why isitimportant to customizewater purifier units?
a) Tomatchtheinterior decor
b) Tooptimizeperformancefor specific water conditions
c) Toincreaseenergy consumption
5. What can customizing water purifier unitshel p address?
a) Resourceefficiency
b) Noisepallution
c) Airqudity

q&' TERMINAL QUESTIONS

1. Whatarethekey objectivesof efficient resource utilizationinwater purification
sysems?

2.  What arethedifferent resourcesinvolved inwater purification systems?

3. What aretheenvironmental consequencesand cost implicationsof inefficient
resourceusageinwater purification systems?
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Planningandadopting | 4.  What are somebenefitsof conserving resourcesinwater purification systems?

asystematic approach

Why isit important to customize water purifier unitsfor specific gpplicationsor
locations?

‘&, ANSWERS TO INTEXT QUESTIONS

" Notes | 81

1. b) Minimizingresourcewastage
2. b) Loweroperationa costs
3. ¢ Hea
4. b) Sandandgrave
5. & Higherenvironmenta impact

8.2
1. ¢) Higheroperationd expenses
2. @ Itreduceswater pollution
3. b) Loweroperational costs
4. b) Tooptimizeperformancefor specific water conditions
5. a8 Resourcedfficiency

[ Key Learning Outcomes )

Beingableto:
e Identify thevariousresourcesinvolvedinwater purification systems.

usage.

e Interpret environmental impact and cost implicationsof inefficient resource

o llludratethebenefitsof conserving resources.

e Carry out customization of water purifier units.

144
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USE OF TECHNOLOGY FOR -
WASTE MANAGEMENT o

9.1 INTRODUCTION

Thereisaneed to usetechnol ogy driven solution to minimizethewaste.In awater
purifier unit mainly following wasteisto be minimized or reutilized-: wasteor reject
water, partsof old water purifier unit and el ectricity.

Discarded water from awater purifier unit oftenreferred to as” reject water” or “waste
water,” can bereutilized in variousways. To minimize water wastage atechnician
should suggest hig’her customer to make more efficient use of thereject water. This
lessonincludesmethodsfor utilizing discarded water from apurifier unit. Also energy
efficiency inwater purifier systemsissignificant dueto rising electricity costs. This
lesson also highlights energy-saving electrical components. In thislesson some
technol ogy-driven waste management sol utions areintroduced which can be adopted
for disposing of discarded filtersand non-biodegradabl e partsfrom water purifiers.

9.2 LEARNING OBJECTIVE

After reading thislesson learner will beableto:

° Understand theimportance of reutilizing thereject water from water purifier
unit.

° Explainthedifferent methodsto usewaste water fromthewater purifier unit.

° Explainthe processof disposa of waste partsof awater purifier unit asper the
industry approved standards.
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9.3 DIFFERENT METHODS FOR UTILIZATION OF
DISCARDED WATER FROM A PURIFIER UNIT.

Theregected water fromawater purifier should not bedrained but it should beutilized
invariouswaysasexplained below:

1.

Plant Watering:

Usethe discarded water to water indoor or outdoor plants. Thisisone of the
most common and practical waysto reusethewater.

Cleaning and Household Chores:

Utilizethergject water for cleaning tasks|like mopping floors, washing cars, or
flushing toilets. Thisreducesthe demand on your main water supply.

Pet’s Water Bowl:

Rejected water can be given to your pets, such asdogs or cats, as drinking
water. Ensurethat thewater issafefor themto consume.

Cooking and Boiling:

Usetheregject water for cooking, especially for boiling vegetablesor pasta. It's
safefor thispurpose aslong asthewater quaity issuitable.

Dishwashing:

Use the waste water to pre-rinse dishes before loading them into the

dishwasher(or manud deaningwithtapwater). Thiscan saveasgnificant amount
of water.

Irrigation System:

Install adripirrigation systeminyour garden and usethe discarded water to
irrigateyour plants. Thismethod ismorewater-efficient than traditional hose
watering.

Reserve for Emergency Use:

Storetherejected water in clean containersfor emergency purposes, likefor
flushing toiletsduring water shortages.

Household Cleaning Products:

Dilutethediscarded water to create cleaning sol utions. For instance, you can
useit to make homemade cleaning products.

Recharge Groundwater:

If local regulationsalow it, you can consder directing thewastewater torecharge
groundwater or anearby water body, but ensure it does not contain harmful
contaminants.
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10. Greywater System: Use of technology for

Implement a greywater system (Greywater is water that has been used | V25t management

for washing dishes, laundering clothes, or bathing) that collectsand trestswaste
water from varioushousehold sources, including your water purifier, for usein
non-potable gpplications. Greywater systemsare more sophisticated and require
proper design and maintenance.

11.  Community or Local Initiatives: Notes

If you' reinacommunity setting, explorethe possibility of collectively using
discarded water for community gardens, cleaning public spaces, or other shared
purposes.

12. Donation or Sharing:

Donatethediscarded water to neighbours, especidly if youliveinanareawith
water scarcity i ssues.

Remember that the qudity of theregjected water dependson your purifier unit and the
sourcewater quality. It'sessential to ensurethat the discarded water issafefor the
intended purpose and doesn’t contain contaminantsthat could be harmful. Also, be
awareof local regulationsand guidelinesregarding the use of waste water.

9.4 ENERGY EFFICIENT ELECTRICAL PARTS

Now adaysaselectricity cost isincreasing day by day, the necessity of using more
efficient dectrica partssuch astransformer power supply which consumesmore power
may be replaced by SMPS ( switch mode power supply ) which isan electronic
circuit hence usesless power. Booster pump of 5 star rating also useslesselectrical
power than conventional old booster pumps. It is pertinent to mention that power
consumtion or 2 star rating eectrical part will bemorethan 3,4 or 5 star rating el ectrical
partsof water purifier unit. More starsmeans more efficient, when compared to other
modelsof asimilar sizeand features.

Themore starsshown onthe Energy Rating L abel, thelessenergy the product will use
and themoremoney you will saveonyour energy bills.

Most productsare given between 1 and 6 stars.

Theadoption of more energy efficient electrical partswill help to achieve effective
resourceutilization. You asatechnician should keep yoursdlf updated with theknowledge
of energy efficient eectrical partsof water purifier sysslemsavailablein market so that
you can modify old water purifier unit to moreenergy efficient water purifier unit.
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Themore ™
stars the more <.
energy efficient__g

ENERGY

RATING

A joint gorermment and industry program
Db M

Figure 9.1 : Stars showing energy efficiency

INTEXT QUESTIONS 9.1

Nameany two methodsfor utilizing discarded water from apurifier unit.
Isrejected water issafefor drinking? (Yesor No)

Re ected water from purifier cannot be used again.(True or False)
Watering the plants can be done by using rej ected water(True or False)

a b~ w N B

5 dtar rating el ectrical part consumesmore power than 2 star rating part. ( True
or False)

9.4 PROCESS OF WASTE DISPOSAL AS PER INDUSTRY
APPROVED STANDARDS

In the previous section you have studied how to usethe waste water from thewater
purifier in moreeffectiveways. Now after maintenance and regular servicethefilters
haveto bereplaced. It'sarea problem how to dispose of these discarded filter and
other non-biodegradable parts.

Padtic part of thefilter can berecycled and thefilter materid if madefrom biodegradable
materia can bedisposed off using thestandard decomposing procedurei.e composting,
landfills, recycling, incineration, and sewagetreatment. L et usdiscussvarioustype of
technol ogy-driven waste management solutions.

Technol ogy-driven waste management sol utionshave becomeincreasingly important
inour modernworld to addressthe growing challenges of waste generation, disposdl,
and environmental sustainability. These solutionsleverage varioustechnologiesto
optimizewaste collection, recycling, and disposd processes, makingthem moreefficient

Open Vocational Educational Programme



Use of technology for waste management Lesson -9

and environmentally friendly. Here are sometechnol ogy-driven waste management | Use of technology for
olutions waste management

1. Smart Waste Bins:

Smart waste binsequipped with sensorscan detect theleve of wasteand transmit
data to waste collection teams, optimizing collection routes and reducing

unnecessary pickups. S -
Notes

Figure9.2: Smart bin
2.  Waste Sorting and Recycling Technologies:

Automated sorting and recycling technol ogies, such asconveyor belts, robotics,
and Al, help separate recyclablesfrom non-recyclablesmore efficiently in
recydingfacilities

3. Waste-to-Energy (WtE) Plants:

Thesefacilitiesuse advanced technol ogiesto convert non-recyclablewasteinto
energy, such aselectricity or heat, reducing thevolume of wastein landfillsand
generating sustainable power.

4.  Blockchain for Waste Tracking:

Blockchain technol ogy can be used to create transparent and immutablerecords
of waste movements, ensuring that wasteisproperly tracked, disposed of, or
recycled, reducing therisk of illega dumping.

5. Waste Analytics and Predictive Modeling:

Dataana yticsand machinelearning can beemployed to andyzehistorica data
and predict waste generation patterns, allowing for better planning of waste
collection and resourceallocation.

6.  Mobile Apps for Waste Collection:

Mobile apps enable usersto schedul e waste pickups, report i ssues, and access
information on recycling and disposal, making it more convenient for residents
to partici patein waste management efforts.
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7.

10.

11.

12.

13.

14.

Sensor Networks for Landfill Management:

loT sensorsplacedin landfillscan monitor factorsliketemperature, gasemissions,
and groundwater qudity, providing red-timedatafor better landfill management
and environmenta protection.

Composting Technologies:

High-tech composting systems can process organic waste into nutrient-rich
compost moreefficiently, reducing theenvironmental impact of organic waste

disposal.
Drones for Waste Inspection:

Drones equipped with cameras and sensors can inspect waste sites, monitor
landfill conditions, and detectillega dumping activities.

Electronic Waste (E-Waste) Recycling:

Advanced technol ogies are used to disassembl e and recycle el ectronic waste,
safely recovering va uable material s like metal sand reducing environmental
hazards.

Biological Waste Treatment:

Technol ogieslike anaerobic digestion and aerobic composting can efficiently
process organic waste, reducing greenhouse gas emissions and producing
va uablebyproducts.

Reverse Vending Machines:

Thesemachinesreward usersfor recycling by offeringincentivesor discounts
for returning empty bottlesand containers, encouraging recycling.

Waste Reduction Apps:

Mobileappsand platforms offer tipsand guidance on reducing waste through
sustainable practices, helping individuals and businesses minimize their
environmenta footprint.

Waste-to-Resource Technologies:

Innovative solutionsaim to convert waste materia sinto valuabl e resources,
such asturning plastic wasteinto construction materialsor converting food waste
intobiofuels.

Technology-driven waste management solutions are crucial for addressing the
environmental and social challenges posed by increasing waste generation. These
innovations can enhance resource efficiency, reduce pollution, and promoteamore
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sustai nable approach to waste handling and disposal. Use of technology for

waste management

INTEXT QUESTIONS 9.2

Fill intheblank.

1.  Smart dustbinsareequipped with

2 Plastic part of filter can be " Notes o
3 Plastic partsof filter are non-

4. _ canbeusedfor wasteinspection.

5. WtEstandsfor

INTEXT QUESTIONS 9.3

1.  What typeof technology-driven waste management sol ution uses sensorsto
optimizewaste collection routes?

2. Whichtechnology convertsnon-recyclable wasteinto energy?

3. What technology can efficiently process organic waste, reducing greenhouse
gasemissons?

@ WHAT YOU HAVE LEARNT

° Thereisaneed to usetechnol ogy driven solution to minimizethewaste.

° Inawater purifier unit mainly following wasteisto beminimized or reutilized-:
waste or reject water, parts of old WPU and el ectricity.

e  Wastewater fromthe WPU drainage can be utilized for various purpose other
than direct drinking such as:Plant Watering, household cleaning, dishwashing,
irrigation etc.

e  Theadoptionof moreenergy efficient dectrical partswill helptoachieveeffective
resourceutilization. The partshaving 5-star rating aremore energy efficient than
norating.

e  Technology driven waste management solutions-:Smart Waste Bins, Waste

Sorting and Recycling Technol ogies, Waste-to-Energy (WLE) Plants, Blockchain
for Waste Tracking, MobileAppsfor Waste Collection, Sensor Networksfor
Landfill Management, Composting Technol ogies, Dronesfor Waste I nspection,
Electronic Waste (E-Waste) Recycling etc.
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q&.

3.
4.

TERMINAL QUESTIONS

Namevariousmethods of utilising wastewater from awater purifier unit and
explainany oneof them.

What are thevarious methods of waste management techniquesbased onlatest
technology.

Explain Grey water system.
Explainin brief wasteto resourcetechnologies.

‘&l ANSWERS TO INTEXT QUESTIONS

9.1

9.2

9.3

Plant watering and dish washing
No

Fase

True

Fase

a  w DN PRE

Sensors
Recycled
Biodegradable
Drones

a » w DN PRE

Wasteto energy

Smart Waste Bins.
2. Waste-to-Energy Plants.
Technol ogieslike anaerobic digestion and aerobic composting.

Beingableto:

Key Learning Outcomes

Illustrate the significance of minimizing thewaste of Water Purification Units.
Suggest variousmethodsfor utilizing wastewater fromwater purifier unit.
Acquaint with different methodsfor disposing of waste partsof awater purifier
unit inaccordancewith industry-approved standards.
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10.1 INTRODUCTION

Intoday’srapidly evolving world, ensuring the safety and well-being of individualsis
paramount, especially when it comesto the operation of essential systemssuch as
water purifiers. Itiscrucial to recognize theimportance of employing safety and
precautionary measures during the operation of thesewater purification systems. This
short guide aimsto underscorethe significance of adhering to safety guidelinesto not
only optimizethe performance of water purifiersbut aso to safeguard the health and
safety of thoseinteracting with them. By adopting a proactive approach to safety,
users can create aharmonious bal ance between technol ogical advancementsand the
well-being of consumersof water purification systems.

10.2 LEARNING OBJECTIVE

After reading thislesson, learner will beableto:

Statetheimportance of maintaining high standardsof health and safety.
Elaboratetheevacuation proceduresfor workersand visitorsduring emergencies

Discussthewaysto summon medica ass stanceand emergency servicesduring
anemergency

Discusstheimportanceof reporting health, safety, and accidentsat theworkplace.
| dentify arange of safety equipment (PPE).
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10.3 SAFETY STANDARD NORMS

Safety standards can vary widely depending ontheindustry, product, or processthey
apply to. Some common safety standardsinclude:

Occupational Safety and Health Administration (OSHA) Standards: In the United
States, OSHA setssafety and health standardsfor workpl aces. These standards cover
awiderangeof topics, including hazard communication, persond protective equipment
(PPE), electrical safety, and more.

1SO 9001: 1SO 9001 isaninternational standard for quality management systems.
Whileit'snot primarily asafety standard, it includeselementsrelated to safety, such as
risk management and continua improvement, that can hel p organizationsenhance sefety.

1SO 14001: 1SO 14001 isaninternationa standard for environmental management
systems. It addressesenvironmental aspectsand impacts, which canindirectly affect
safety by reducing environmental risks.

ANSI/ASSE Z490.1: ThisAmerican National Standard provides guidelinesfor
deve oping, implementing, and managing an effective occupational safety and health
management system (OSHMS).

NFPA Standards: The Nationa Fire Protection Association (NFPA) develops
standardsrelated to fire safety, electrical safety, and more. For example, NFPA 70
(National Electrical Code) outlineselectrical safety standards.

ASTM International Standards: ASTM devel ops standardsfor awide range of
materials, products, and processes. These standards can include safety-related
specificationsfor variousindustries.

IEC Standards: The Internationa Electrotechnical Commission (IEC) creates
internationa standardsfor electrical and el ectronic equipment. Thesestandardsensure
the safety and compatibility of these products.

ANSI Standards: TheAmerican Nationa Standards|ngtitute (ANSI) publishessafety
standardsfor avariety of industriesand processes. These standards cover areassuch
asmachinesafety, fall protection, and more.

NIOSH Guidelines: The National Institute for Occupational Safety and Health
(NIOSH) providesguiddinesand recommendationsfor occupationa safety and hedth,
particularly inthe context of worker safety.
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10.4 SAFETY PRECAUTIONS TO BE TAKEN WHILE
WORKING ON WATER PURIFICATION UNITS

Safety and precautionsare crucial considerationswhen it comesto setting up both
domestic and commercial water purifier systems. Failureto adhereto proper safety
measures can result in health risks, equi pment damage, and other problems. Hereare
some common safety and precautionary issuesrelated to water purifier system setups
indomestic and commercia settings.

1.

Electrical Safety

Problem: Many water purifier systemsrequiree ectrica componentssuch as
pumpsand UV lamps, which can posed ectrica hazardsif notingtalled correctly.

Precaution: Ensure that the electrical connections are made by qualified
technicians, usewaterproof outlets, and regularly check for any exposed wires
or damaged components.

Water Contamination

Problem: Poorly installed or maintained systems can inadvertently introduce
contaminantsinto the purified water.

Precaution: Regularly inspect and replace filters and membranes, follow
manufacturer guidelines for maintenance, and conduct water quality tests
periodicaly.

Chemical Exposure

Problem: Mishandling of deaning and disinfection chemicalscanleadto chemica
exposure, which can beharmful.

Precaution: Use appropriate persona protective equipment (PPE) when
handling chemicals, strictly follow themanufacturer’sinstructionsfor chemical
use, and storechemicassafely.

Bacterial Growth

Problem: Stagnant water within the system or improper cleaning can promote
bacteria growth.

Precaution: Regularly flush the system, clean components, and disinfect as
recommended by the manufacturer.
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5.

10.

Pressure-related Hazards

Problem: High water pressurein commercia systemscan posearisk if not
properly regulated.

Precaution: Install pressure-reducing valves and pressurerelief devicesto
maintai N safe operating pressures.

Leakage and Water Damage

Problem: Leaksin water purifier systems can lead to water damageto the
surrounding areaand equipment.

Precaution: Regularly inspect for leaks, usehigh-quality hosesand connectors,
and placeadrip tray or sensor alarm under the system.

Contaminated Inlet Water

Problem: If theinlet water sourceiscontaminated, it can affect the efficiency of
thepurifier.

Precaution: Test thequality of theinlet water sourceandinstall pre-filtration
systemsif necessary.

Chemical Residue

Problem: Improper rinsing of chemica sduring maintenance canleavechemica
resduesinthewater.

Precaution: Thoroughly rinseand flushthe system after any chemical treatments
to ensurethereareno residues|eft behind.

Improper Installation
Problem: Incorrect install ation can lead to systeminefficiency and safety risks.

Precaution: Havewater purifier systemsingtalled by certified technicianswho
follow manufacturer guiddines.

Regular Training and Education

Problem: Lack of knowledge among users and maintenance personnel can
resultin safety issues.

Precaution: Conduct regular training sessionsfor usersand mai ntenance staff
to ensure they understand the proper operation, maintenance, and safety
procedures.
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In both domestic and commercial settings, adhering to safety protocolsand | Maintain Safety at
taking precautionary measuresis essential to ensure the efficient and safe Workplace
operation of water purifier systemswhileminimizing health risksand potential

damage. Alwaysrefer to the manufacturer’ sguidelines and seek professional

assistancewhenin doubt about safety practices.

10.5 RANGE OF SAFETY TOOLS AND EQUIPMENT

Working asadrinking water purifier technician involveshandling variouschemicals,
equipment, and processesthat may pose health and safety risks. Ensuring the safety of
both the technician and the quality of the purified water iscrucial. Hereisalist of
necessary safety toolsand equipment for adrinking water purifier technician:

Notes

Personal Protective Equipment (PPE)

° Safety gogglesor face shield to protect the eyesfrom chemical splashes.

° Chemical-resistant glovesto protect the handsfrom contact with chemicals.
° L ab coat or chemical-resistant coveralsto protect clothing.

° Chemical-resistant gpron for additional protection.

° Respirator or mask with appropriate cartridgesif working with hazardous gases
or fumes.

° Steel-toed safety bootsto protect thefeet from falling objectsand spills.

Eye Wash Station and Emergency Shower

° Anaccessible eyewash station for immediate eyerinsingin case of chemical

exposure.

e An emergency shower to rinse the body in case of chemical spills or
contamination.

First Aid Kit

e Awedl-equippedfirstaidkit totreat minor injuriesor chemical exposure.
Chemical Storage and Handling Equipment
° Chemicd storage cabinetsor shelvesto safely storeand organizechemicals.

° Chemical-res stant containersfor transporting and mixing chemicals.
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° Spill containment kits and absorbent materials for quick response to
chemicd sills

Fire Safety Equipment

e  FHreextinguisherssuitablefor thetypesof firesthat could occur intheworkplace.

° Fireblanketsfor smothering smal fires.

Ventilation and Respiratory Protection

° Adequate ventilation systemsto ensure proper air circulation and prevent the
buildup of harmful fumes.

° Respiratorswith appropriatefiltersfor protection againg airborne contaminants.

Instrumentation and Testing Equipment

e  Water quality testing kitsand metersto monitor theeffectivenessof thepurification
process.

° pH meters, turbidity meters, chlorineanayzers, etc.

Tools and Equipment Maintenance

° L ockout/tagout equipment to safely i solate and maintain machinery.
° Hand tool sfor equi pment maintenance and repair.

Safety Signs and Labels

° Proper signage to indicate hazardous areas, emergency exits, and safety
ingtructions.

Training and Documentation

° Safety manuals, standard operating procedures (SOPs), and saf ety datasheets
(SDS) for dl chemicasused.

° Employeetraining programson safework practicesand emergency procedures.
Emergency Communication

° Accessto phonesor communication devicesfor contacting emergency services
Or SUpervisors.

Personal Hygiene Facilities

° Handwashing sationsor facilitiesfor maintaining persond hygiene.
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Protective Barriers and Guardrails

° Safety barriersand guardrailsin areaswherethereisarisk of faling or tripping.

Hazardous Material Storage and Disposal

° Properly labeled hazardous waste containersfor safe storage and disposal of
wastechemicals.

Safety Inspection and Maintenance Records

° Maintain records of safety inspections, equipment maintenance, and employee
traning.

Emergency Response Plan

° Develop and regularly review an emergency response planto address potential
incidents.

INTEXT QUESTIONS 10.1

1. What is the correct process for reporting a safety-related issue at your
workplace?

a) Ignoreitandhopeit goesaway
b) Reportittoyour immediate supervisor or safety officer
c) Shareitonsocia media
d) Keepittoyourself
2. Whyismaintaining persona hygieneimportant at theworkplace?
a) Toimpresscoworkerswithyour appearance
b) Toavoidbeing scolded by your boss
c¢) Topromoteahealthy and safework environment
d) Tosavemoney on personal care products

3. Whyisitcrucial tofollow safety protocolswhen using electrical household
gadgets?

a) Tosaveenergy

b) Toavoid getting caught by the boss

LLesson - 10

Maintain Safety at

Workplace

Notes

Drinking Water Purifier Technician

159



Lesson - 10

Maintain Safety at

160

Workplace

Notes

Maintain Safety at Workplace

c) Toprevent accidentsand e ectrical shocks

d) Tomakegadgetslast longer

10.6 PURPOSE AND USAGE OF WEARING APPROPRIATE
PPE AT WORK PLACE

Personad protective equipment, or PPE, isthegear that guaranteesusers fundamental
health protection and safety. Any appliance or deviceintended to beworn by aperson
when exposed to one or more health and safety risks is considered PPE. PPE
encompassesall attireand other work-rel ated accessories created to act asabarrier
against workplacerisks, and itsuse necessitates user training and hazard awareness.
Workers need to understand that the equipment just reducestherisk; exposurewill
still happenif the device breaksdown. Equipment must be correctly fitted and kept in
aclean, functiona statetolower thelikelihood of failure.

Personal Protective Equipment (PPE)
Eue
Protection ~ @® . Head
e Protection
Protection ﬂ @ Respiratory
Hed | 1O/ ) Protection
an \
Protection \ﬂ JI\ Body
é Protection
Foot J
Protection
Figure 10.1 : Personal Protective Equipment

Employers are expected to do arisk assessment of the workplace to identify any
potential dangersthat call for the usage of head, eye, face, hand, or foot protection.
Employers must choose PPE that isappropriately fitted to protect personnel from
these hazardsif hazards or the potential of hazards are discovered. Employeesmust
get training prior to performing work that necessitates the use of PPE so they are
awareof itslimitations, how towear it, when it isnecessary, how to maintainit, and
how to dispose of it.
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10.7 HAZARDS DUE TO IMPROPER HANDLING OF
TOOLS AND EQUIPMENTS

Improper handling of toolsand equipment in variousindustries can lead to awide
range of hazards, potentially resulting in accidents, injuries, and damageto property.
Hereare some of the hazardsthat may occur dueto the use of incorrect or improper
toolsand equipment:

Physical Injuries

Using toolsthat are not designed for aspecifictask canlead to physica injuries, such
ascuts, abrasions, or puncture wounds.

Toolswith damaged or worn-out parts, such asfrayed cables or dull blades, can
causeaccidents, including dips, trips, andfals.

Electric Shock

Handling electrical toolsand equipment with faulty wiring or insulation canresultin
electric shock or e ectrocution.

Using thewrong type of electrical plug or outlet can a so pose e ectrical hazards.

Fire and Explosions

I nappropriate toolsor equipment in flammable environments can lead to firesand
explosions.

Toolsthat generate sparks or excessive heat may ignite nearby combustiblematerials.
Chemical Exposure

Usingincorrect materia sor equipment for handling hazardous chemicalscanlead to
chemical spillsor leaks.

Inadequate personal protective equipment (PPE) can result in exposure to toxic
substancesor irritants.

Ergonomic Issues

Toolsthat are not ergonomically designed can causerepetitive straininjuries, muscle
gtrains, and muscul oskeletal disorders.

Improperly adjusted equipment can lead to discomfort and long-term heal th issues.
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Noise and Vibration

Incorrect tools or equipment can generate excessive noise or vibration, leading to
hearing lossor disorderslike hand-arm vibration syndrome.

Falls and Collapses
Usingimproper scaffolding or ladderscan result infalsfrom heights.

Equipment that isnot adequately secured or stabilized can collgpse, causinginjuriesor
damage.

Material Contamination

Inmanufacturing or food processing, using incorrect tool sor equipment can contaminate
productswith foreign materials, compromising safety and quality.

Production Delays

When incorrect or improper toolsare used, it can slow down production processes,
leading to missed deadlinesand financial losses.

Environmental Impact

Using improper toolsor equipment can result in environmental hazards, such asspills,
leaks, or emissionsof pollutants.

Legal and Regulatory Consequences

Non-compliance with safety regul ations and standards due to the use of incorrect
toolsor equipment can lead to legal penalties, fines, and reputational damagefor
businesses.

To mitigatethese hazards, it iscrucial to provide proper training to workers, conduct
regular equipment ingpections, and ensurethat theright toolsand equipment are used
for each specifictask. Additiondly, implementing safety protocols, providing adequate
PPE, and promoting asafety-conscious culture can help prevent accidentsand injuries
resulting from themishandling of toolsand equipment.

10.8 SAFETY PROTOCOLS WHEN USING MATERIALS,
TOOLS, AND EQUIPMENT

By taking the precautionslisted below, you can lessen thelikelihood of an accident.

1.  Inspectregularly - Make sureyour toolsarein good shape by doing regular
ingpections.
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2. Wear gloves - Always put on the proper persona protection gear. Maintain Safety at
] Workplace
3.  Carrywithcare
Never lug equipment up aladder.

Useabag or lift them up in abucket if you need to carry somethingup a
height.

4. Don'tpocket sharp object Notes
Never carry instrumentswith pointy or sharp edgesinyour pocket.
Rather, transport themin atool box.

5. Beaware of your surroundings - Whenusing tools, bemindful to thosearound
youatal times.

6.  Use the right tools
Usetheappropriatetoolsat all times.
Never useatool for something other than what it wasdesigned for.
You runthe chanceof hurting yourself and breaking thetools.

7. Follow instructions - Usetoolsonly in accordance with the manufacturer’s
indructions.

8.  Clean and return - After using atool, clean it up and put it back whereit
belongs—in storage.

9.  Oily hands are dangerous - Never useoily or greasy handswhileworking.
10. Protect your eyes - Always safeguard your eyes.

Toensuresafety and effectivenessfor awater purifier technician. Hereareguiddines
tofollow:

Training and Education
° Receive proper training on tool use, maintenance, and safety procedures.
° Familiarizeyourself with specific water purificationtools.

Personal Protective Equipment (PPE)

e  Wearrequired PPE like safety goggles, gloves, and lab coat or uniform.
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Tool Inspection

° Inspect tool s before usefor damage or defects.

Proper Storage

° Storetoolsin an organized manner to prevent damage.
Tool Handling

° Handletoolscarefully to prevent damage and ensure safety.
Tool Maintenance

° Perform routine mai ntenance and repl ace damaged parts.
Chemical Handling

e  Follow safety protocolswhen using chemicals.

Emergency Preparedness

° Know thelocation of emergency equipment and procedures.
Tool Use Guidelines

Follow manufacturer’ sinstructionsand exercise caution near water and el ectricity.
Team Communication

Coordinate with colleagueswhenworking inateam.

Disposal of Hazardous Materials

Disposeof hazardous materials properly.

Documentation

Maintain accurate recordsof work and incidents.

Continuous Learning

Stay updated through training and professional development.
Report Issues

Report problemsor damaged tool sto your supervisor.
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Additionally, when working with water purifiers

Read and understand the manufacturer’sinstructions.
Wear appropriate PPE.

Turn off power and disconnect the water supply before maintenance.
Usetheright toolsin good condition.

Avoid chemical exposure, follow SDSguidelines.
Regularly inspect for |esksand perform maintenance.
Maintain acleanwork area

Be cautiouswith electrical components.

Ensureproper ventilation.

Know emergency shut-off procedures.
Providetraining and have an emergency response plan.

Follow local regulationsand guiddlines.

Prioritizing safety isessentia whenworking with water purifiersto protect yourself
and othersfrom potentia hazards.

10.9 BASIC FIRST AID TREATMENT

A brief overview of appropriatebasicfirst aid trestmentsfor common conditionslike
bleeding, minor burns, andinjuries.

1.

Bleeding
Step 1: Wash your handsthoroughly with soap and water.
Step 2: If available, put on disposable glovesto protect against infection.

Step 3: Apply direct pressureto thewound using aclean cloth, gauze, or your
handif nothingelseisavailable.

Step 4: Elevatetheinjured areaabovethelevel of the heart if possible. This
hel psreduce blood flow to thewound.

Step 5: Maintain pressure until bleeding stopsor useasterilebandageto secure
thedressinginplace.
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Step 6: 1f bleeding continues, do not removetheinitial dressing. Instead, add
morelayersif needed.

Step 7: Oncebleedingisunder control, clean theareagently with mild sogp and
water.

Step 8: Apply an antibiotic ointment if available and cover thewound with a
steriledressing or adhesive bandage.

Step 9: Seek medicd attentionif bleedingissevere, does't Sop after 15 minutes
of continuous pressure, or if the wound is deep or caused by a puncture or
animd hite.

Minor Burns

Step 1: Removethe sourceof heat or chemical causingtheburnif it can bedone
safdly.

Step 2: Cool the burn with cold running water for at least 10-20 minutesto
minimizetissuedamage.

Step 3: Do not useice, asit can further damagethe skin.
Step 4: Cover the burnloosely with asterile non-stick bandage or clean cloth.

Step 5: Over-the-counter pain relieverslikeibuprofen can help reduce painand
inflammetion.

Step 6: Seek medical attention if theburnisdeep, coversalargearea, orison
theface, hands, feet, genitals, or mgor joints.

Injuries

Step 1: Ensurethe safety of yourself and theinjured person. Check for any
immediatedangers.

Step 2: Call 102 or seek professional medical assistancefor seriousinjuries,
such asbroken bones, head injuries, or severetrauma.

Step 3: If safe, keep the injured person still and comfortable, and reassure
them.

Step 4: For minor injurieslike sprainsor strains, use the RICE method: Rest,
|ce, Compression, and Elevation.

Step 5: Clean and cover open woundswith steriledressingsor clean cloth to
prevent infection.
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Step 6: Keep theinjured areaelevated to reduce swelling, if applicable. Maintain Safety at
Workplace

Step 7: Apply acold pack wrapped in acloth to reduce pain and swelling.
Step 8: Administer over-the-counter pain relievers as appropriate for pain
management.

Step 9: Monitor the injured person’s condition and seek medical advice if

necessary. I -
Notes

Remember that whilethesebas cfirst aid stepscan behdpful inmany stuations,
it'sessential to seek professiona medical carefor severeinjuriesor if you are
uncertain about the appropriate trestment. Additionally, stay calm and focused
when providingfirst aid ass stanceto others.

10.10 IMPORTANCE OF MAINTAINING HIGH
STANDARDS OF HEALTH, SAFETY, AND SECURITY

Maintaining high standardsof health, safety, and security isparamount for individuas,
organizations, and society asawholedueto severa important reasons:

Protection of
/ HumanLives \
inabl
SISEELR Preservation of Health
Development and Socia andWall-bei
Responghility b
Enhancement of
Promotion of Trust Productivity and
and Confidence Effidency
Risk Mitiai
BB NEnEre Protection of Property
Disaster and Assets
Preparedness
\\ Compliancewith Legd /
and Regulatory
Requirements

Figure: 10.2 Importance of maintaining high standards of health, safety, and security
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1.

Protection of Human Lives: High standards of health, safety, and security
help prevent accidents, injuries, illnesses, and fatalitiesin workplaces, public
gpaces, and communities. Prioritizing safety measures saves|ivesand reduces
human suffering.

Preservation of Health and Well-being: Ensuring a safe and healthy
environment promotes physical and mental well-being among individuals. It
reducestherisk of occupationa hazards, exposureto harmful substances, and
the spread of diseases, contributing to ahealthier population.

Enhancement of Productivity and Efficiency: Safe and secure working
environments foster a culture of productivity, efficiency, and innovation.
Employeescanfocusonthe r taskswithout fear of accidentsor hazards, leading
to higher job satisfaction, morale, and performance.

Protection of Property and Assets: Maintaining security standards helps
protect property, assets, and infrastructure from theft, vandalism, sabotage, and
other security threets. It ssfeguardsinvestmentsand resources, minimizing financia
lossesand disruptionsto operations.

Compliance with Legal and Regulatory Requirements: Adhering to hedlth,
safety, and security standards ensures compliancewith laws, regul ations, and
industry norms. It helpsorganizationsavoid legd liabilities, fines, pendties, and
reputational damage resulting from non-compliance.

Risk Mitigation and Disaster Preparedness: High standardsof hedlth, safety,
and security enable organi zationsto identify, assess, and mitigateriskseffectively.
They facilitate emergency preparedness, response, and recovery effortsinthe
event of natural disasters, accidents, or security incidents.

Promotion of Trust and Confidence: Demonstrating a commitment to
maintaining high standards of health, safety, and security builds trust and
confidenceamong employees, customers, investors, and other stakeholders. It
enhancesthe reputation and credibility of organizations, leading to stronger
relationshipsand increased loyalty.

Sustainable Development and Social Responsibility: Integrating health,
safety, and security cond derationsinto bus nessoperationsreflectsacommitment
to sustainable devel opment and socid responsibility. It contributesto thewell-
being of communities, protects the environment, and supports long-term
economic growth and prosperity.
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Overall, maintaining high standards of health, safety, and security isessential for | Maintain Safety at
safeguarding human lives, promoting well-being, ensuring compliance, mitigating risks, Workplace
andfogtering trust and resilienceinindividuas, organizations, and societies. It requires

aproactiveapproach, continuousimprovement, and coll aboration among stakehol ders

to create safe, healthy, and secure environmentsfor everyone.

10.11 EVACUATION PROCEDURES FOR WORKERS AND
VISITORS DURING EMERGENCIES Notes

Evacuation proceduresare essentid for ensuring the safety of workersand visitorsin
theevent of emergenciessuch asfires, natural disasters, or security threats. Here'san
elaboration on evacuation proceduresfor workersand visitors:

Re-entry

Accountabi and
lity and Recovery

Assstance Headcount

i for
Evacuation
Aletand Routesand Vulngable

_ it Assmbly Individuds
Pre;{;rgtlon Noatification Points

Fanning
Figure: 10.3 Evacuation procedures during emergencies

1.  Preparationand Planning:

e Beforeanemergency occurs, theorganization should devel op and document
evacuation procedures. Thisincludesidentifying evacuation routes, assembly
points, and proceduresfor a erting and communi cating with employeesand
vigtors

e Regular drillsand training sessions should be conducted to familiarize
everyone with the evacuation procedures and ensure they know what to
doincaseof an emergency.

2. Alertand Notification:

e Intheevent of anemergency requiring evacuation, alarms, srens, or other
aert syslemsshould beactivated to notify everyoneinthebuilding.

e Clear and conciseinstructions should be communicated through various
channds, such asintercom systems, text messages, or designated evacuation
wardens, to ensurethat workersand visitorsareaware of the situation and
know what actionsto take.
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3. Evacuation Routes and Assembly Points:

e Evacuationroutesshould bemarked with signsandilluminated exit Sgnsto
guideworkersand visitorsto safety.

e Multipleevacuation routes should be availableto accommodate different
scenariosand prevent congestion or bottlenecks.

e Designated assembly pointslocated at asafe distance from the building
should beidentified whereworkersand visitorscan gather after evacuating.
These assembly points should be easily accessible and well-known to
everyone.

4. Assistance for Vulnerable Individuals:

e Specia arrangementsshould bemadeto assst individuaswith disabilities,
injuries, or mobility issuesduring evacuation. Thismay include providing
evacudtion chairs, assgning buddiesfor assstance, or implementing specific
proceduresfor their safe evacuation.

e Vistorsshould be made aware of evacuation procedures upon entry to the
premisesand provided with assistanceif needed.

5. Accountability and Headcount:

e Evacuation procedures should include protocolsfor accounting for all
workersand visitorsto ensurethat everyone hasevacuated safely.

e Designated personnel, such asevacuation wardensor supervisors, should
conduct headcounts at assembly pointsand report any missing personsto
emergency responders.

6. Re-entry and Recovery:

e Oncetheemergency hasbeen resolved anditissafeto do so, workersand
visitors should be alowed to re-enter the building under the guidance of
emergency respondersor designated personnel.

e Pogt-evacuation debriefingsand assessmentsshould be conducted toidentify
any areasfor improvement in evacuation procedures and make necessary
adjustments.

By following these evacuati on procedures, organizations can effectively ensurethe
safety and well-being of their workersand visitorsduring emergenciesand minimize
therisk of injuriesor fatdities. Regular practice, communication, and coordination are
key to successful evacuations.
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10.12 WAYS TO SUMMON MEDICAL ASSISTANCE AND
EMERGENCY SERVICES DURING AN EMERGENCY

Summoning medica ass stanceand emergency servicespromptly iscritica inensuring
timely and effectiveresponseto medicd emergencies. Hereare severa waysto summon
medical ass stance and emergency serviceswhen necessary:.

Seeking Medical assistance
and emergency services
|
[ I I I | | 1
Emergency : Emergency Medicd Public oy
Phone Hq%?:leg cdl Alert %%SUE Address th%gg
Numbers Boxes  Sygems Sysems

Figure: 10.4 Summoning medical assistance and emergency services

1.  Emergency Phone Numbers:

In many countries, including India, emergency services such asambulances,
fire, and police can be contacted by dialling aspecific emergency phone number.
In India, the universal emergency number is 112, which connectscallersto
emergency services.

2. Mobile Phones:

Using amobile phoneto call emergency servicesisone of the quickest and
most blewaysto summon hel p. Keep emergency contact numberssaved
inyour phone' scontactslist for easy access during emergencies.

3. Emergency Call Boxes:

In public places, emergency call boxesor telephonesmay beinstalled to allow
individud stodirectly contact emergency serviceswithout needingamobilephone.
Theseareoftenlocated in airports, train stations, universities, and other high-
traffic areas. The same can beingtalled in the buildingswhere alarge number of
employeeswork.

4.  Medical Alert Systems:

Medical alert systems, commonly used by elderly individuals or those with
medica conditions, dlow usersto summon medical ass stancewith the pressof
abutton. Thesesystemsaretypically worn asapendant or bracelet and connect
the user to amonitoring centre that can dispatch help when needed.
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5.

Smartphone Apps:

Thereare smartphoneappsavailablethat allow usersto quickly call for medica
assistance and providetheir location to emergency services. Some appsa so
include additional featuressuch asfirst aid instructionsor emergency contacts.

Public Address Systems:

Inlargefacilitiessuch asairports, shopping malls, or stadiums, public address
systems can be used to broadcast emergency announcements and provide
ingtructionsfor summoning medica assstance.

Third-party Assistance:

If you are unableto summon medical assistanceyourself, ask someonenearby
tocall for help onyour behdf. In public places, derting saff or security personnel
can aso bean effectiveway to get medical assistancequickly. Alarmsor other
suitable devices could be used to alert the staff or administration about the
possibledanger.

It'simportant to remain calm and provide clear information about the nature of the
emergency, thelocation, and any other relevant detail swhen contacting emergency
sarvices. Traininginbasicfirg ad and CPR candso bevauablein providingimmediate
assistancewhilewaiting for professond helptoarrive.

INTEXT QUESTIONS 10.2

Why isitimportant to wear PPE?

(& Everythinglooksright because

(b) Becauseit keepsthetoolssafe

() Becauseit safeguardsyou

(d) Becausethat iswhat your employer hasinstructed you to do.
What does PPE stand for?

(@ Protective Preventative Equipment

(b) Peoplée sProtective Equipment

(¢) Persond Preventative Equipment

(d) Persona Protective Equipment
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3. What aresomeexamplesof anemployer’slegal obligationsintermsof health | Maintain Safety at
and safety? Workplace

(& Obtaining supplementary insurancefor risky work
(b) Limiting the number of employeesthat perform dangeroustasksto one
(c) Providing safe systemsof work for al employees
(d) Charging staff toreplacelost or damaged PPE " Notes
4.  Whichof thefollowing would stop work-related injuries?
(& Keepingtheworkplacetidy
(b) Kegpinglightingtoaminimum
(¢) Lifting heavy objectswith abent back
(d) Wearinglightcdlothing
5. Whichof thefollowing isan exampleof safeworking?
(& Doing heavier-than-normd lifting
(b) Maximizingthemateria |oad on hoisting equipment
(c) Putting on safety glassesfor every task
(d) Workinginareawithout ventilation.
6.  Firstaid must beprovidedinevery businessto:
(@ All personsover theageof 18
(b) Allgaff
(©) Only acertifiedfirst responder.
(d) Healthand safety officersonly.
7. Whichof thefollowing claimsismorelikely to hurt the operator?
(8 Wearing safety gogglesor glasses
(b) Keeping cutting toolssharp
(o) Usingatool withloosehandles

(d) Choosing the proper instrument for thejob
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INTEXT QUESTIONS 10.3

Which of thefollowing explainsthe Importance of maintaining high standards of
hedlth, safety, and security?

a Itcanhelpyou protect Human Lives

b) ItcanhelpyouenhanceProductivity and Efficiency

c) ItcanhdpinCompliancewith Lega and Regulatory Requirements
d) Allof these

Which of thefollowing showstheright sequence of the evacuation procedure
duringemergencies?

a) Preparationand Planning - Alert and Notification - Evacuation Routesand
Assembly Points- Assistancefor VulnerableIndividual s- Accountability
and Headcount- Re-entry and Recovery

b) Accountability and Headcount - Preparation and Planning - Alert and
Notification - Evacuation Routes and Assembly Points- Assistancefor
VulnerableIndividuas- Re-entry and Recovery

¢) Re-entry and Recovery - Preparation and Planning - Alert and Notification
- Evacuation Routes and Assembly Points - Assistance for Vulnerable
Individuals- Accountability and Headcount

d) Preparationand Planning - Accountability and Headcount- Re-entry and
Recovery - Alert and Natification - Evacuation Routesand Assembly Points
-Assistancefor VulnerableIndividuas

Which of thefollowing isthefirst step in the evacuation procedure during
emergencies?

a Accountability and Headcount
b) Evacuation Routesand Assembly Points
c) Preparationand Planning

d) AssganceforVulnerableIndividuds
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4.  Whichof thefollowing could be used asaway to summon medical assistance
and theemergency services

a) MobilePhones

b) PublicAddressSystems
c) Third-party Assstance
d) Allof these

©®-| WHAT YOU HAVE LEARNT

Maintaining high standardsof health, safety, and security isparamount for individuas,
organizations, and society asawholedueto severd important reasonswhichincudes
the protection of Human Lives, Preservation of Hedlth and Well-being, Enhancement
of Productivity and Efficiency, Protection of Property and Assets, Compliancewith
Legal and Regulatory Requirements, Risk Mitigation and Disaster Preparedness,
Promotion of Trust and Confidence, and Sustainable Development & Social
Responsibility. It requires a proactive approach, continuous improvement, and
collaboration among stakeholdersto create safe, healthy, and secure environmentsfor
everyone.

Evacuation proceduresare essentia for ensuring the safety of workersand vigitorsin
theevent of emergenciessuch asfires, naturd disasters, or security thrests.By following
these evacuation procedures, organi zations can effectively ensurethe safety and well-
being of their workersand vistorsduring emergenciesand minimizetherisk of injuries
or fatalities.

Summoning medica ass stanceand emergency servicespromptly iscritica inensuring
timely and effective responseto medica emergencies. Emergency Phone Numbers,
M obile Phones, Emergency Call Boxes, Medica Alert Systems, SmartphoneApps,
PublicAddress Systems, and Third-party Ass stance could beused for seeking Medica
assistance and emergency services.

Reporting health, safety, and accidentsisessentia for preventinginjuries, ensuring
legal compliance, collecting va uabledata, driving continuousimprovement, engaging
employees, managing risks, and demonstrating accountability and transparency.
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q&' TERMINAL QUESTIONS

1.

w

o N o a »

Why do you think maintaining high standards of health, safety, and security is
important for organi sations?

Elaboratethe evacuation proceduresfor workersand visitorsduring emergencies.

Discussthewaysto summon medica ass stanceand emergency servicesduring
anemergency

Discusstheimportanceof reporting health, safety, and accidentsat theworkplace
Why isit essential to report safety-related i ssuesin theworkplace?
Why isitimportant to maintain persona hygieneat theworkplace?
Why shouldyoufollow safety guidelineswhen using e ectrica household gedgets?

What are somemethodsfor recognizing workplacerisks, and who should you
inform about them?

What are some exampl es of emergency circumstancesin theworkplace, and
how should they be handled?

‘&l ANSWERS TO INTEXT QUESTIONS

10.1

10.2

1. (b) Reportittoyourimmediatesupervisor or safety officer
2. (c) Topromoteahedthy and safework environment

3. (c) Topreventaccidentsand electrical shocks

(0 Becauseitsafeguardsyou

(d) Persond Protective Equipment

(¢) Providing safesystemsof work for al employees
(@ Keepingtheworkplacetidy

(¢) Putting onsafety glassesfor every task.

(b) All aff

N o o &~ w b

(o Usingatool withloosehandles
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Lesson - 10

10.3 Maintain Safety at
Workplace

1. d) Allofthese

2. 8 Preparationand Planning - Alert and Notification - Evacuation Routes
and Assembly Points - Assistance for Vulnerable Individuals -
Accountability and Headcount- Re-entry and Recovery

3. ¢ Preparationand Planning o -
otes

4. d) Allofthese

Key Learning Outcomes
Beingableto:

e Reporting and handling safety-related issues and processfor maintaining
hygienic sandardsat work

e Significanceof housekeegpingin maintaining asecureand safeworkplace

e Explainthe purpose and usage of wearing appropriate PPE like hair net,
protective aprons, footwear, respirators, masks, etc. at work place

e Importanceof mantaining persond hygieneby brushing teeth frequently, bathing
daily, dressngwell, eating hedthfully, etc. and avoiding consumption of tobacco,
paan, a cohol, smoking cigarettes, etc. at theworkplace

e Importanceof following guiddinesand safety protocol whileusing and handling
electrical household gadgets and following basic first aid procedure

appropriately
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WPU
WP
WPS
RO

o/p
LPH
uv
UF
S
HPS
SMPS
MPa
STP

GLOSSARY

Waeter Purifier Unit.
Waeter Purifier.
Water Purifier System.
ReverseOsmosis.

[nput.

Output.

Litreper hour.
UltraViolet.

UltraFilter
StainlessSted!.

High Pressure Switch.
Swich Mode Power Supply.
MegaPascal.

Stadard Temperature and Pressure.
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