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AWordwith You

Dear Learner,
Welcometo theprogramm™ Drinking Water Purifier Technician" .
| am glad that you have chosen thisvocational course.
Today water purifiershave becomeaday to day necessity thusthedemand of water purifier both domestic
and commercid ishighinIndiaanditisincreasing day by day.
Water purifier needsroutine servicesfor itssmooth functioning and it a so requires proper ingalationand
maintenance .K eeping thisfact in mind, N1OS has designed this courseto develop you asaskilled and
professiona technician for Ingtalation, Repairing and Maintenance of Domestic and Commercia Drinking
Water Purifier Systems.
Thisqualification has been approved by NCVET andisat NSQF level 3.5. it furthers ensure quality
assuranceacrossthisvocational sector.
Thiscoursewill accommodate the knowledge and skillsrequired for assembling, installing and repairing
widevariety of drinking water purifier systemavailableinthemarket. Thiscourse hasbeenwritten progres-
svey andinvery smplelanguagegivinginsight of each and every technology used inwater purifier systems.
The course cover all core elementsof awater purifier servicesuch as-: Configuring Water Purifier
System, Componentsof Water Purifier, Working Procedureof arangeof Water Purifier System,
I nspectingWater Purifier Systems, and Troubleshooting techniques. In thiscourse these core com-
ponentsare categorized into 11 lessonsand grouped under following National Occupation Standar ds
(NOS): NIO/PSC/NO101:Install water purifier system (Domestic and Commer cial), NIO/PSC/
N0102:Perform service and maintenance of Water purifier system (Domestic and
Commercial),NIO/PSC/N0103: Effective Resour ce Utilization, NIO/PSC/N0104:M aintain health
and safety at work placeand DGT/VQSNO0102 Employability skill.
Inthisprogramm our godl isto givelearnersafundamenta understanding of the Water Purification Industry.
Additionaly, this course shall make you aware of theemployment and businessopportunitiesavailablein
thissector. After completing thiscourse; learner may beableto find work at establishmentssuch as- Water
Purifier Service Centers, Water Purifier Retail Chaing/Shops, Water Purifier Assembling Plants, Water
Purifying Plantsetc.
Asthisisavocationa coursewhichisskill based so master your skills, practical trainingismust and your
successat the place of work will depend on how skillfully you have performed your assigned job.
So, werequest you to kindly attend the Personal Contact Programme (PCP) at your all oted Accredited
Vocationd Indtitutes(AV1Ss).
Wishing you good luck and success!

Ms. PriyankaGoyal

k Course Coordi natoy
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Practical - 1

Water Quality Testing

WATER QUALITY TESTING -

Notes

Aim -: Totest the quality of thewater sample, TDSlevel, pH (acidity), Hardness
meta contaminatesphysical ingpection odour.

Equipment /Tools and Material Required : TDS Meter, pH meter, Filter paper,
Funnel (Glassor Plastic) , Smal electronic weighing machine.

Theory:

Quality of water can bejudged physically for turbidity and with measurement of TDS
and pH and hardness of water sample. The procedure of judging and testing water
quality isgiven separately for TDS, pH, hardness odour etc .

TDS Level Chart for Drinking Water

TDS in Water (measured in PPM) Suitability for Drinking Water
Between 50-150 excdlentfor drinking
150-250 Good
250-300 Fair
300-500 Poor, not good for drinking
Above 1200 Unacceptable

As per Indian standards, the pH of drinking water should be between 6.5 and
85

Drinking Water Purifier Technician



Practical - 1

Water Quality Testing | Acceptablerangeof thecaciumionis100-300 mg/litre, depending ontheassociated
anion. Hardnesslevel sabove 500 mg/ litreare generdly considered to be aestheticdly
(pleasing) unacceptable, althoughthisleve istolerated in somecommunities.

Pre Procedure:

e  Takeatleast 3different sample of drinking water (from different sourceslike

“Notes river water,wel|, tapwater etc.) of atleast 50 ml eachat STP,

e  Whiletaking the samplefrom aparticular source please stirr thewater of the
source.

° Keep them seperatly in atransparent container (glassor plastic).
° Number themas 1, 2 and 3 (by placing stickerson them).
Procedure:

Step 1: Physical Examination

1. Takesamplesof water (each at atime) randomly.

2. Physcaly examineal thethree sampleand observefor turbidity inthemwith
naked eye.

3. Notethelevel ashighlow and medium asper your observationinthe Tablel. 1.

4.  Now check the suspended solid impurities of each sampleoneby oneby using
standard filter paper (imageof filter paper).

5.  Measuretheweight of the suspended solid impurities of each sampleby using
weighingmechine.

6. Notedownall thereadingsof suspended solid impuritiesin the observation
table and compare theresults of each sample.

7. Discussamong yoursalf which sampleisbest for drinking

Observation Table 1.1

S. No. SampleNo. Turbidity level Weight of suspended
low or high solidimpurities

1 1

2 2

3 3

Open Vocational Educational Programme



Practical - 1

Step 2: TDS level testing using TDS meter Water Quality Testing
1. TaketheTDSreading of the samplesoneby onefor all thethree samples.
2. Notethe TDSreading of the samplesinthe observationtable 1.2

3. Discussamong yourself whichtype of filteration techniqueto be used for all

threethesamples. o
Observation table No 1.2 Notes
S. No. SampleNo. TDSleve
1 1
2. 2
3. 3

Step 3: pH level testing using pH meter
1.  TakethepH reading of the samplesby pH meter.
2. NotethepH reading of al thethree samplesinthe observationtable 1.3

3.  Discussamongyoursdf about thequality of water based onpH level and which
filter technique can be used to make the water drinkable by adjusting the pH

leve
Observation Table 1.3
S. No. SampleNo. pH vaue
1 1
2. 2
3. 3

Step 4: Hardness level testing using Hardness kit
1. Determinethehardnesslevel of the sampleswith the hel p of hardnesskit.
2. Notethehardnessleve of thewater samples.

3.  Discussthehardnessof the samplesamong yourself .

Drinking Water Purifier Technician



Practical - 1

Water Quality Testing | Note: Discuss the quality of water based on turbidity level, TDS level, pH
level and hardness and suggest the water filteration technique i.e micro filter
alone , micro filter with UV, micro filter with RO, alkaline filter and if the
sample is too hard formRO then softener may be suggested.

Precautions:
E— — 1 1.  Donottakethe samplefrom same source.
Notes
2. Beforechecking the gaulity of water samplesdo not allow theimpuritiesto
settledown.

3.  Maintainthesampleat roomtemperatureto get real results.

4.  TDSmeter and pH meter (batterry should not beweak) and Hardnesskit used
for testing water sample should bein good condition.

5.  Handlethetesting euipmentsand the apparatuscarefully.
6. Donotusedischargeor discarded water.

Learner's Observation:

S. No. Sample Sample Technology recommended
for purification

1 1

2 2

3 3

[@ LEARNING OUTCOMES

After performing thispractica learner will beableto:

° Check thewater quality physicaly

e  ChecktheTDSleve

° Check the hardness of thewater sample

° Check thepH value of thewater sample

° Discussthewater quality of thewater sample based on thetests performed.
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Water Quality Testing

Learner's Observations

Record your observation for the above practical

Invigilator'sSign

Practical - 1

Water Quality Testing

Drinking Water Purifier Technician



Practical - 2

Market Survey for
Water Purifier

Notes

MARKET SURVEY FOR
WATER PURIFIER

Aim: To conduct market survey for arange of water purifier.

Places to visit

1 Retailersof Water Purifier inlocal market.

2 Deders/ Wholesalersof Water purifier inlocal market.

3. Accessories/ sparepart retailersinlocal market.

4.  Accessories/ sparepart dealer inloca market.

5.  ServiceCentresof water purifier.

Procedure / Activity

1. Thelearnershavetogotomarket for locating arangeof retailers/ wholesdlers
of WPU and itsaccessories.

2. Learnersshould visit the shopsto take quotation/ information in respect of
WPU of different brands.

3.  Leane should Notedownthetechnology used, ratesof different WPU available
inlocd.

4.  Learner should note down theinformation taken from different sourcesin

obsarvationtable2.1

Open Vocational Educational Programme



Market Survey For Water Purifier

Observation Table 2.1

S. No. | Nameof WPU (Brand) | Technology used Rate Remark

1

2.

3.

4.

Conclusion:

Learner should identify thebest water purifier unit based onthequdity of water samples
asin inpractica-1and writein detall inlearner'sobservation.

Precaution:

1.  Thelearner attitude should be polite whileinteracting with the shop keepers/

dedlers

2. Thelearner should collect |eaflets of all the WPU and its accessoriesfrom the
shop keepers/deders

[@ LEARNING OUTCOMES

After performing thispractical learner will beableto:

° Conduct market survey for arange of water purifier.

° |dentify appropriatewater purifier based oninlet water.
Learner's Observations

Record your observation for the above practical

Invigilator'sSign

Practical - 2

Market Survey for
Water Purifier

Notes
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Practical - 3

Installation Location

Notes

INSTALLATION LOCATION

Aim-: Toidentify best location for ingtaling thewater purifier system (Prefilter and
water purifier unit)

Theory :

Finding out proper installation location isvery necessary for adomestic aswell as
Commercia water purifier unit for itssuccesful and long servicetime.Variousfactors
such ascapacity of water purifier unit, plumbing and electrical connectionsetc.

Procedure:

Thebest location for ingtallation of awater purifier unit should bedecided onthebasis
of theobservation onthefollowing points.

Plumbing:
1.  Foragivenspaceobservefor proper spacing for cooling and maintenance.

2. BEvauaetheplumbing connection,it should beasnear aspossiblefor continuous
and stable supply of water to thewater purifier unit.

3.  Check thepressureinthefeed water line should be enough for proper flow
specidly foraROwater purifier. Generaly, theweater pressurerangeof municipa
tap water is0.1-0.3 MPa, which can bedirectly connected to the water purifier.

4.  If thespacechoosenisfar fromthefeeding water supply, the plumbing haveto
doneeither concealed or open to bring the supply as near as possibleto the
water purifier unit.

5.  Thewastewater pipe should be of minimum length, for thisthedrain should be
nearest to the waste water outlet.

Open Vocational Educational Programme



Practical - 3

6.  Asal waterfiltersneed to beregularly rinsed, disinfected and replaced aftera | Installation Location
period of use, theinstallation position of thewater purifier should not betoo
high, too narrow or too hidden, which increases the difficulty of regular
maintenance.

Electrical Connection:
1.  Electrical connection should benear tothe WPU “Notes E—
2. Electrica connection should be proper value asper therating of water purifier

uniti.e., 230V AC 6 ampereor 16 amperes.

Capacity :

1. Thesize(Weight) of thewater purifier unit depends on the capacity of water
purifier unit.

2. Largespaceisrequiredfor high capacity (5L-15L).

3.  Generay dl domesticwater purifier of capacity of upto 10 L arewall mounted.
Model or design/Usage :

Water purifier areinstalled according to their design and usage al so for example-

° Undersink RO: Asname suggested somewater purifier unit are designed to
ingtalled under thekitchensink.

Figure: 3.1 Undersink RO

° Hot or Cold water dispenser cum water purifier ismounted onfloor.
User/Customer requirement:

A technician should take proper care of the customer requirement while deciding the
ingallationlocation height of family members.

Drinking Water Purifier Technician “



Practical - 3

Installation Location § Common points for consideration for selecting the location of water purifier
unit:

° Obtain sufficient clearanceto connect plumbing lines, el ectrical connections,
and accessthe system for servicing and heat dissipation.

° If thefamily hasinstalled awhole set of water purification equipment inthe
E— “Notes whole house, then whenthetap water isfiltered and purified layer by layer, the
water pressurewill automatically decrease.

Where you cannot install water purifier?

Asthereareso many priority locationsfor ingtaling water purifiers, thereareingalation
placeswhich should be avoided by atechnicianlike:

e  Water purifier unit should not beinstalled near aheat sourceor indirect sunlight.
Becausemost filter element aremade of plastic which canbeeasily decompose
in hot condition, resulting in odour and secondary pollution.

° It should not be exposed to the outdoorsfor along time asthismay makethe
plastic partsof thewater purifier brittle, reducing thelifeof thewater purifier.

° Itisnot suitabletoinstall awater filter in atoo small space (congested). Asin
thewater purifier unit filter element needsto beclean frequently so If the space
istoo small, thewater filter cannot beremoved and also it will bedifficult to
disassemblethewater purifier.

° For thebest use of thewater filter, chooseaningtallation place with high water
pressure and convenient sewage discharge, but also consider the aesthetics
(look or view) after ingtallation.

Observation -:
Takealook at whereyouinstall your water filter, isitinstalled correctly?
Precautions :

1.  Whilecustomizingtheingtallationlocationfor the user aso check theamount of
accesories provided by manufacturer whether itissufficient or not, likelength of
pipeetc.

2.  Keepadl thepointsin mindwhich areto beavoided for theinstallation location
of water purifier unit.

Open Vocational Educational Programme
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r';'a)) LEARNING OUTCOMES Installation Location
As

After performing thispractical learner will beableto:

° | dentify best |ocationfor ingtaling thewater purifier system (Prefilter and water
purifier unit)
° Decidethelocation of water purifier unit cons dering beautification point of view. “Notes —
Learner or Trainer should contact near by ded er and observetheingtdlation procedure
done by thetechnician team of the dealer. Prepare areport on any 3 placestaken for
the selection of best |ocation of water purifier installation.

Learner's Observations

Record your observation for the above practical

Invigilator'sSign

Drinking Water Purifier Technician



Practical - 4

Installation of Water

Purifier

Notes

INSTALLATION OF
WATER PURIFIER

Aim: To performingtallation of awater purifier.

Theory:

Itisvery important to unpack thewater purifier unit very carefully to check for any
damageand missing parts. Theingtallationinvolvesthewater connection, eectrical
connection and mounting of thewater purifier unit. The training of ingtalation procedure
involvesrigorouspractice of all thestepsas given proceduredetailed below.

Procedure :

Installation of water purifier involvesfollowing steps:

Step 1- Unpacking of this purifier

1.

2
3.
4

o

Carefully placewater purifier box onthe planesurface.
Cut the SMPS on packing box with help of knife.
Cut the packing tapewrapped on all sides of the box.

Carefully takeout thetop cover of packing box and removethe polythere cover
of thewater purifier.

Takeout all theaccessorizeof Water purifier.

Removethepacking.

Open Vocational Educational Programme



Installation of Water Purifier

Items in the box-

Water purifier unit 01 No.

S. Shall value 01 No.

3 way connector 01 No.

Food gradewhile pipe 3'8 3 meters.
Food gratewhile pipe 1/4" (white and blue) 2 meterseach.
Screws & plasticinserts 02 No each.
Hot and cold water dispenser 01 No.
Instruction manual 01 No.
Drilling sticker 01 No.

Step 2 - Setting up of water connections.

1.

Keep al the plumbing toolsand accessoriesready beforeturning off themain
supply lineof water (for minimuminterruptioninthesupply line).

Turn off the main water supply line, Alwaysinstall purifier on normal water
supply lineand not on Hot water.

Takeout thetap fromwater supply linecarefully by using pipewrench.

UseaTeflontapeto createtight joint on thethreeway connector having externd
thread and wrapped it tightly on the connector thread in clock wisedirection
only to prevent it from looseninginwater supply line, cut the excesstape.

Insert external thread end of the 3 way connector into thewater supply line.
Useteflontape onthetapto createaleak freejoint.

Insert the tap on the hex end of the 3 way connector and tighten using pipe
wrench.

Use teflon tape on S.S ball valve and insert it into %" Port of the 3 way
connector.

Takethewhite pipe and broaden itsmouth by inserting, screw driver with edge
intoit.

Practical - 4
Installation of Water
Purifier

Notes

Drinking Water Purifier Technician



Practical - 4

Installation of Water

Purifier

Notes

Installation of Water Purifier

10.

11.

Removehex nut form S.Sball valve and insert the hex nut into white pipefrom
non-broadened end put the broaden end of the pipeinto the S.Sball value
make sure pipe completely dipsover thenipple of the S.Sball and securethe
connectionsby tightening thehex nut onthe S.Sbhall.

Water supply remains ON when lever isparallel to S.Sball valve body and
water supply isoff whenlever isperpendicular to S.Sball valve body.

Raw Water Solenoid
Vave  TDS increase Anticlockwise TDS decrease Clockwise

UF Memberane TDS Enhancer

<
UV Chamber é
£ 24V DC Choke g
g 3 7
3 m Q
2 24V DC g g
Z Booster g =3
g Pump > S
= Float Sensor RO
] Water
Low e
Pressure Reject Water © SMPS
Switch Flow Restrictor x

24V DC
240V AC

Figure4.1: Water purifier connection diagram

Step 3 - Making preparation for mounting the purifier (for choosing the
mounting surface)

1.
2.
3.
4.

Check for the proper horizontal level which should beaplain even surface.
Every purifier comeswith thedrilling sticker with measured marking.
Stick thedrilling sticker onthe mounting in aproper horizonta straight line.

Drill two holeinto the sticker markingsusing 8mm drill bit (holesdepth should
be suchthat plasticinsertscould go completely insidethe hole).

Step-4 Installation of water purifier

1.

2
3.
4

PlacethePurifier onflat surface.
Cut thetiewiresholding the UF member and RO member housing on place.
These componentsare so tied asto save them from getting damaged.

Position during transportation Hang the purifier on plain even surface.

Open Vocational Educational Programme



Installation of Water Purifier

5. Removedead plug from raw water in let by pressing elbow collect with one
hand and puling dead plug with the other.

6. Takewhitepipewiththeend not fixedto SShall valve.

7.  Measureitsdistancefrom thewater inlet of thewater purifier and cut of the
extralength.

Raw water inlet

° Fix theend not fixed to SSbhall valve of white pipeinto thewater inlet of water
purifier.

° Remove dead plug from the Flow Restrictor tube outlet by pressing the elbow
collect with and hand puling deal plugwiththeother.

Reject water output: -

° Fix oneend of the blue pipeinto the Flow Restrictor outlet of water purifier.
° Push pipeinto the elbow to avoid any leakage.

° Put the other end of the blue pipeinthedrain.

° Clamp both white and blue pipes make sure that rejected water pipein not
placeat alevel higher thanthe purifier, otherwisetherejected water may Flow
backward into the purifier Avoid Sharp bendsin the pipefitting do not bend or
block therejected water pipe.

H P S (High Pressure Switch )outlet : -
° Removedeal plug fromthehigh pressure switch outlet.
° Connect thewhite pipeto thetips.

° Insert the power pluginto thethree-pin socket turn on thewater supply withthe
help of SShall valvelater.

Water Supply "off*'-

Thewater supply remains off when thelever is perpendicular to the SSball valve
body.
Water Supply on

e  Thewater supply remainsonwhentheleverisparallel to SShall valve body.
Wait for 2to 3 minutesafter turning on thewater supply to pre-soaksthefilter.

Practical - 4
Installation of Water
Purifier

Notes
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Installation of Water | e Unlock al thefilter housing one by oneto removetheair gapsfromthefilter,
Purifier lock thefilter housing oncetheair gapisremoved.

For installing cold dispenser and water cooler-:
All the above steps should befollowed an additionally the stepsrelated to red switch
Red switch

Notes Air Gap can beremoved by pressing thered switch mounted onthefilter housing.

° Switch ontheElectrical supply The purifier will start operating datain same
water from the purifiersoutput before connecting it to thewater cooler aswater
isnotfitfor drinking.

° Check andrectify leakageinthepurifier, if any.

° Switch off thepurifier.

° Insert Union connector 1/4" on the white pipe end not connected to the HPS
e  WrapTeflontapeonwater inlet of thewater cooler.

° Fix thecooler fitting onthewater cooler inlet.

e  Tightenunion connector towater cooler Fitting.

° Switchonthepurifier

° Letthepurifier till thewater cooler fillsup andthe purifier shutsoff autometicaly.
° Thisshow whether the HPSisworking properly or not.

° Switch off thepurifier.

° Completely drainthewater fromwater cooler and throw away thewater because
first few litersof water purified by the RO membranemay not befit for drinking,
recheck the TDSlevel of Raw water supply.

e  Takeoutthewnhite pipefromthewater cooler.
° Check TDSof purified water coming out fromthe purifier output.

° Switch of the machinethe purifier water TDSlevel reduce by approximately
90% of raw water TDS and should not belessthan 50 PPM.

e  Therecommended TDSleve is55-75 PPM; however, it can beadjusted to the
customer'schoiceor thevalueof raw water TDS.

Open Vocational Educational Programme



Installation of Water Purifier

Kitchen Faucet

Cold Feed Water < |DrainLine

[ Carbon Post-Filter

L
. UV Rilter
—E ;|
} RO Membrane
.‘ L\
Sediment Carbon Storage
Pre-Filter Pre-Filter Tank

Figure 4.2 : Connection Diagram of undersink RO

©)] LEARNING OUTCOMES

After performing thispractical learner will beableto:
° Install thewater purifier as per standard guidelines
Learner's Observations

Record your observation for the above practical

Invigilator'sSign

Practical - 4

Installation of
Purifier

Notes

Water

Drinking Water Purifier Technician



Practical - 5

Tools Used In
Electrical Installation

_ __ | TOOLSUSEDINELECTRICAL
otes INSTALLATION

Aim-: Todemongtrate varioustool srequired in Electrical Connection of water purifier
sysem

Theory: Tools playsanimportant rolein electrica installation, routine maintenance
and repairing of thewater purifier unit. Few of thetoolswhich aregeneraly used are
asunder.

Tape Measure

To measurethe spacerequired toinstall your water filter, you need to get underneath
thesink. Measure up, and make sureyou alow 30 millimetresunderneath the system.

Shifter, Crescent, or Adjustable Spanner

You'll need thiswhenyouinga| the T-piecefor theunder-sink ingtalation kit. Simply
usethe crescent to take the chromeflexible hose off and install the T-piece.

Open Vocational Educational Programme



Tools Used In Electrical Installation Practical - 5

Electrical Tape Tools Used In
Electrical Installation

Itisusedfor eectrical insulation of bareeectrical wire / electrical parts

Nail Punch/Sharp Object/Hammer

Tomark alittleholeontheelectrica tape, and drill apilot holefor thefaucet.

Drill And Drill bits
Usedtodrill theholeinthesink.

Pen or Marker

Tomark the holeswhereyou aregoing to drill.

Notes

Drinking Water Purifier Technician



Practical - 5 Tools Used In Electrical Installation

Tools Used In Screws And Screwdriver

Electrical Installation _ _ _
To screw the e ectrical board and € ectrical socket and switch.

Notes

Wire cutter

Toremovetheinsulating deeve of awireand to cut thewire

Tester

Totest thephaseor livewire,it may also be used asascrew driver

Test Lamp
Totest thesupply and totest the continuity of electrical wiring.

Open Vocational Educational Programme



Tools Used In Electrical Installation

Procedure:
1 Display thetoolson aworking bench
2 | dentify the specific purpose of each tool asdescribed above.
3. Touseandhandlethetools.
4.  Cleanand storethetoolsafter their use.
Precautions:
Never touch barewirewith naked hands
Userelated relevant tools

1
2
3. Handlesharpknife/ cutter carefully
4 Handledrill very carefully

5

Useelectric tap when ever barewireis seen.

©)] LEARNING OUTCOMES

After performingthispractical learner will beableto:
° |dentify different kindsof electrical tools.

° Handle and usetool sfor relevant purposes.
Learner's Observations

Record your observation for the above practical

Invigilator'sSign

Practical - 5

Tools Used In
Electrical Installation

Notes

Drinking Water Purifier Technician



Practical - 6

Selection of Wiring for
Electrical Connections

Notes

SELECTION OFWIRING FOR
ELECTRICAL CONNECTIONS

Aim: - Tomakeedectrical connection of WPU with proper selection of wring system
and materia

Equipment /Tools and Material Required:
Wire cutter, Neon Tester 0-500V, Hammer ball pin 1/2 Kg, Screw driver 9"
Material required:

1.5 mm? multistrand wires 6, amp switch cum socket combine, (3'x4"), earth, wire,
concealed pipe 1/2" (if required) and Insulationtapeor roll.

Theory:

Thevoltagein Indiafor single phase connectionis230V Usually al domestic water
purifier are operated on 230V 6 amp supply. The connection for commercia water
purifiersunitsareto betaken from 230V 16 amp supply. The connection must also
have proper earthing for electrical safety.

Procedure
1.  Observethe space near by thewater purifier unit location.

2. Ifdready existing 6 amp electrical outletisfound, fix a3 pin socket and switch
board near theelectrical outlet.

3. Makewiring connections of the board and connect it to the wiring out let
(Fig6.1)

4.  Testfor proper voltage and earthing with the help of volt meter. Thevoltage
between phase and neutral, phase and earth should be nearly the same. If not
makethe earthing proper.
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Selection of Wiring for Electrical Connections

Practical - 6

5. If theelectrica connectionistoo far from WPU location, bring electrical | Selection of wiring for
connection outlet near toit by either concealed or open conduit wiring system || Electrical Connections

Fig6.2

6. Makea3 point socket switch connectionaongwithaMCB to provide€dectrical
point to awater purifier using standard el ectrica instdlation procedureasgiven

inFig6.2
3 pin socket .
Earth a B
© o
@ | 7
Switch

Neutral . I Phase

Figure 6.1 : 3 pin socket switch connection for awater purifier if
electrical power outlet is near WPU

() Ceiling rose (electrical outlet)

o

g—— Soddle

— Sunface conduit

o

Switch __D —3 Pin Socket

Figure 6.2 : Open conduit wiring

Precautions:
1.  Electrica connection shouldbetight.
2. Earthing should beproperly fixed.

3. Accessories such as switch and socket should be selected according to the
rating of purifier.

Notes
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Practical - 6

Selection of Wiring for
Electrical Connections

Notes

Selection of Wiring for Electrical Connections

4.  Proper cutting of wall should be donein order to avoid breaking of water pipe
lineif any insdethewall.

L@ LEARNING OUTCOMES

After performingthispractical learner will beableto:

° Makeel ectrica connection of water purifier unit with proper selection of wiring
systemand materid.

Learner's Observations

Record your observation for the above practical

Invigilator'sSign
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INTERNAL ELECTRICAL
CONNECTIONS

Aim : Tomakeinternal electrica connectionsof water purifier system.
Equipment /Tools and Material Required:

Insulated plier, Wirecutter, Tester, Screw driver, Multi meter, Cripping tool and copper
lugs. (If required), Wirestripper, Insulation deevesand Insulation tape 1 Rall

Theory:

Theelectrical connection of WPU depends upon the partswhich are electrically
operated. The power supply isconnected toAC 230V supply theout power of SMPS
isconnected to UV lamp booster pump solenoid switch etc. i.e. al the partswhere
electricity isrequired.

Procedure:

1.  Aftermounting SMPSontheplacealocated for it, check thewirescoming out
fromthe SMPS,

2. Putcopper lugsinthewireand with the help of crimpingtoolsif required.
3.  Testthei/pand o/p voltage of the SMPS

4.  Makeinternd eectrica connectionsof awater purifier unit asgivenintheservice
/installation manual asgivenin (asorefer toFigure7.1)

5.  Mog of thedectrica connectionsare plug intypewith male-femal e connectors
already comes with the components. Learner should identify and make
connectionsaccording to thediagram provided in theinstallation manual.

6. Infewwater purifier unit solderingisrequired.

Notes

Practical - 7

Internal Electrical
Connections
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Practical - 7

Internal Electrical
Connections

Notes

Internal Electrical Connections

NC when 'L" is low

No when ‘L' is High

No when 'P is low|Water Level 3
NC, 'P Float Switch| &=+

i \_\ ) is hlgh [ %
— J o1 |

Solenoid
Valve
u .
Wavelength [UV Lamp lectronig
:254 nm Ballast

Booster
Pump

Figure 7.1: Interna electrica diagram of awater purifier

Precautions

1.  Wireend should bestripped with the hel p of wirestrippers.

2. Stranded wiresshould be crimpped into copper lugsby crimping tools
3.  Makesurethat proper required output voltageishad at SMPSo/p.

[@ LEARNING OUTCOMES

After performingthispractical learner will beableto:

° Makeinterna electrica connection of water purifier.
Learner's Observations

Record your observation for the above practical

Invigilator'sSign
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PRE AND POST FILTERS

Aim: To performinstallation of preand post filtersof water purifier system.
Equipment /Tools and Material Required:

3inonespanner, Plier, Carbon granule, Carbon filter, RO membrane, alkalinefilter
and Drill machine

Procedure :
1.  Installation of prefilter
1. Markthepostion of prefilter.
2. Makeholesinthewall.
3. Fixframeof prefilter onthewall.
Removeouter casing of the WPU with the hel p of 3in one spanner.
Put new filter inthefilter housing.
Tight theouter of housing and fix pipeintheinlet and outlet of theprefilter.
Remove precarbonfilter outer casing withthehelp 3in 1 spanner.

Fill theprefilter with carbon granuals.

© © N o v &

Fix the cap of prefilter withthehelp of 3in 1 spanner.

Practical - 8

Pre and Post Filters

Notes
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Practical - 8

Pre and Post Filters

Notes

Pre and Post Filters

Purified Water
to RO Faucet

o mp

Cold Water
Supply Line

O

Post

Pre-Filter :
Filter

Storage

Tank

Impurites Out
toDrain

Figure8.2: Ingtallation of prefilter

2. Installation of post filters
1. Removethecap of RO membraneswiththehelp of 3in 1 spanner.
2. Replacethe RO membraneof suitablevalue.
3. Put back the cap of RO membrane casing.
4. Placeflexiblepipeontheoutlet andinlet of RO membranenozzle.
5

Replace akalinemembraneby removing flexiblepipeand againfix flexible
pipeinnew akalinefilter.

Precautions
1.  Unscrew theouter and capsof filtersvery carefully to avoid breakage.
2. Check for broken pipesand |eakages

L@ LEARNING OUTCOMES

After performing thispractical learner will beableto:

e  Anadyztheneed of replacement of filtersinawater purifier.

° Carry out replacement of preand post filters.
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Pre and Post Filters

Learner's Observations

Record your observation for the above practical

Invigilator'sSign

Practical - 8

Pre and Post Filters
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Practical - 9

Routine Maintenance

Notes

ROUTINE MAINTENANCE

Aim: To carry out routine maintenance of atypica water purifier unit.
Equipment/ Tools and Material required:

3inonespanner, Pliers, Carbon granule, Carbonfilter, RO membrane, Alkdinefilter,
Solenoid vaveandfloat switch

Theory:

Thefiltersinwater purifierscan clog up quickly sincethey filter out many types of
contaminantsinthewater. The product'sfunction and durability are harmed by improper
maintenance and upkeep. Thisiswhy cleaning al of thefiltersinawater purifier
requires professional assistance. With regular maintenance and care, ahigh-quality
water purifier canlast upto5to 8 years.

Routine maintenance of the water purifier system isthe process of inspecting and
repairing and replacing of filters and other components of water purifier system
periodicdly for the smooth functioning of thewater purifier system.

Theimportant factor in the maintenance of awater purifier isto service, replaceand
cleanthefiltersand membraneevery 6-8 months. Impuritiesformed on thefilter surface
may eventually betransmitted to the purified water if thefiltersare not replaced on
time. Whenittakesalong timefor your filter tofill up the storagetank, it'stimefor a
replacement.

Choked filtersand membraneswasted ectricity becausethey lower purification cgpacity,
requiring the purifier to run for longer periods of timeto purify the same amount of
water.
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Routine Maintenance

Systematic filter change is important

Sediment filter - A sediment filter present in awater purifier should be replaced
every 4-6 months. The pre-filter isdesigned to strain out sediment and dirt, anditis
critical becausethe sediment filter protectsthe RO membranefrom dirt.

Carbon filter - A carbon filter removes chlorineand other pollutantsthat impact the
RO membrane's performance and longevity, aswell asthe taste and odour of the
water. Every 12 months, the carbon filter should bereplaced aswell.

RO membrane servicing - The RO purifier has asemi-permeable membranethat
alowswater to passthroughwhilefiltering out any other impurities. TheRO membrane
should bereplaced every 1.5t0 2 years, depending onthe TDSlevel inyour water.

Insmplewordsyou can say that you can maintainfiltration system by regularly changing
thefilter, which, if left for toolong, can become clogged. Note down thedateyou last
changedthefilter cartridgeand follow theguiddinesprovided for that particular cartridge
typeand your individud system regarding how long thisshouldlast. All entriesshould
be madeinlog book /job card.

All entries should be madein logbook/job cards.

Incommercia water purifier system the chemical sto be added periodically and the
electrical motor performanceincluding its propeller should be checked for better
efficiency dong with the periodic change of filtersand RO membrane.

Apart from periodic maintenanceif any malfunctioning of water purifier systemis
reported by customer, you should attend the complaint to rectify thefault in water
purifier system.

Procedure :
Physicd Ingpection
Physically inspect water purifier for any damage.

=

2. Runthewater purifier tofind any malfunction of the components.

3.  Checktheflow of water, low output indicatesthe need for replacement of filter
/ RO membrane

5. Foul smell fromthefiltered water indicated the need of replacemnt of carbon
filter

Practical - 9

Routine Maintenance

Notes
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Practical - 9

Routine Maintenance | 6.  Askforexisting AMC, fromthe customer or givethe estimate before starting
routine mai ntenance.

7.  Startroutine maintenance after getting the approval from the customer.
Routine Maintenance of water purifier
Removeouter casing with the help of 3in one spanner.

Notes Removethe cap of RO membraneswith thehelp of 3in 1 spanner
Replacethe suitable RO membrane. Put new filter inthefilter housing
Tight the outer of housing and fix pipeintheinlet and outlet of the prefilter.
Remove precarbonfilter outer casingwith thehelp 3in 1 spanner.

Fill theprefilter with carbon granules.

Fix the cap of prefilter withthehelp of 3in 1 spanner
Put back the cap of RO membrane casing.

© © N o o & 0w N P

Fix back flexible pipe ontheoutlet and inlet of RO membranenozzle.

=
o

Replacedkalinemembrane by removing flexible pipeand againfix flexiblepipe
innew akalinefilter (optional ).

=
=

Check for any leakagein thewhiteand blue pipes, replace pipeand or connectors
responsiblefor leakage.

12. Check éectrica connection, remove carbon depositionsif any withthehel p of
sand paper and insul ate the open connectionswith insulating tap.

13.  Runthewater purifier unit check for smooth function.

14. Dranoutthewater completly from WPStank after filling thetank full. Repeat
the processtill the o/p of water isclear and freefrom any odour.

15. Check TDSleve and show to the customer.
16. Takesignatureof the customer onthe Job/AMC card.

17. Takefeedback report from the customer and ask themto report if any problem
occursin near fururethe complaint will be attended at the earliest.

Precautions

1.  Unscrew theouter and capsof filtersvery carefully to avoid breakage
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Practical - 9

2. Check for broken pipes, crack pipesand |leakages Routine Maintenance
3. Switchof thepower supply and water supply before starting the maintenance of
water purifier system
[@ LEARNING OUTCOMES
After performing thispractica learner will beableto: Notes

° Carry out routine maintenance of arange of water purifier.
Learner's Observations

Record your observation for the above practical

Invigilator'sSign
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Practical - 10

Fault Diagnosis

Notes

FAULT DIAGNOSIS

Aim: Tocarry out thefault diagnosisof atypica Water Purifier

Theory: Fault diagnosisof atypical water purifier isasystematic processof finding
faultinaWPU itscauseand remedies.

Fault diagnosisincludesboth physical and testing of componentsof aWPU. Thereare
plenty of probablefault for malfunctioning of WPU, you asatechnician soul alsothe
customer about the problem heisfacing with WPU, then only fault diagnosisshould
bedtart. (Refer Table 7.3 Troubleshooting of Water Purifier System).

Procedure:

1.  Practicefault diagnossona ma functioning water purifier unit provided by the
training centre.

2. Startfault diagnosisconsidering the check pointsat various stages of WPU
both mechanical and electrical. Such asfilter replacement, cleaning, and
sanitization.

3. Obsarvethefunctioning of thewater purifier unit andwritedowntheobservations
intheobservationtable.

4.  Takenecessary safety precautionswhenworking withwater purification systems,
including eectrical safety, handling of chemicals, and proper disposal of waste
meaterids.

Open Vocational Educational Programme



Fault Diagnosis

Prepare adetailed report of trouble shooting of awater purifier unitinthefollowing
teble:

S. No. | Problem Probable cause Remedy Remark

Precautions:

1. Useinsulatedworkingtools.

2. Tightthewater pipescarefully to avoid damage of threads.
3. UseTeflontoptoavoidleakage.

[@ LEARNING OUTCOMES

After performingthispractical learner will beableto:

e Peformthefault diagnosisof arangeof water purifier.
Learner's Observations

Record your observation for the above practical

Invigilator'sSign

Practical - 10

Fault Diagnosis
Notes
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Practical - 11

Customization of

Water Purifier Unit

Notes

CUSTOMIZATION OFWATER
PURIFIER UNIT

Aim : Demongtrate how to customizethe Water Purifier Unit by selecting appropriate
combination of filteration techniquesandfiltersto achievethe desired water quality.

Tools or Equipments or Material required:
3in1spanner, Wrench, Plier, Screw Driver, Filters, O-ringand Teflontape
Theory:

Depending uponthequality of raw water availableinthearea, thetype of filterstobe
used and themaintenance scheduleisidentified . For exampleif water isnot hard and
TDSlevel of raw water is90, then only water purifier with preand post filter will
purify thewater, you don't need to use RO membrane containing water purifier. If
TDSleve ishighi.emorethan 200 then you can go for RO water purifier. Thewater
quality should be checked for three parametersi.e. hardness,salinity and TDS.

Thetechnician should be ableto suggest thetypeof water purifier suitablefor aparticular
customer. Effectively communicatewith customersand addresstheir concerns, and
offer recommendations based on their specific needs.

Procedure:
Before suggesting the suitablewater purifier system performthefollowing:

Collect at least three samplesof raw water from threedifferent placesor threedifferent
water suppliesfor andysis.

1.  Physicadly examinetheraw water and notetheturbidity level and suspended
impurities
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Customization of Water Purifier Unit

2
3
4.
5
6

Measurethe TDSlevel of Raw water.

Measure hardness of raw water with the help of hardnesskit.
Tastethewater for salinity

Smeéll theraw water for unpleasant odour (smell )

Noteall thefive observationsand suggest the suitablewater purifier

Suggest the suitable water purifier by considering the following points:

a.

RO Technology: RO membranetechnology is widely used water purification
processknown asreverse osmosis. It isused to purgethe water of pollutants,
bacteria, and dissolved salts.

Whenwater ispassed through the semi permeable RO membrane; hazardous
compounds, dissolved salts, and microorganismsthat arefloating in water are
left behind and only purify water comes out of the membrane. Thetaste of
water isalso made sweeter by aRO water filter, whichisappropriatefor hard
water withahigh TDSlevdl.

UF Technology: Theultrafiltration method of purificationaso usesmembrane
technology, but it does so with amembranethat haslarger pores. It cleansthe
water of all minor impurities. However, it can't get rid of dissolved saltsand
solids.

TheUF purification method hasavery low TDSand issuited for water that isn't
very hard.

UV Technology: It ispossibleto remove 99.99% of dangerous organisms
fromwater using theultraviolet purification method, which usesultraviolet light
to eliminate germs, bacteria, cysts, and other unwanted species. It makesuse of
atiny mercury lampto produce short-wave UV radiationthat cleanswater and
penetratesbacterid andvird cdlls, sopping them from reproducing and eventudly
killingthem.

The size of domestic and commercia water purifier also depends upon the output
water inliter per hour

Domestic water purifier availablefor 5LPH 10LPH and 15 LPH

Commercial water purifier availablein 350 LPH, 500 L PH, 1000L PH and 2000LPH

Practical - 11

Customization of
Water Purifier Unit

Notes
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Practical - 11 Customization of Water Purifier Unit

Customization of Somecustom madecommercid water purifier for industrid usemay have output beyond
Water Purifier Unit | 2000 LPH.

Case study 1 : If thewater sample has no hardness, itsTDSislow, no bacterial
growthinraw water and isfreefrom dissolved satsan ultrafiltration water purifier
may be suggested.

E— “Notes Case study 2 : If thewater sample hasno hardnessits TDSishigh ,micro bacterial
growth and dissolved saltsisalso present in raw water an ultrafiltration water plus
RO plusUV typewater purifier can be suggested.

Case Study 3:: If thewater sample hashigh hardness, its TDSishigh, micro bacteria
growth and dissolved saltsin raw water ultra-filtration water plusRO plusUV type
water purifier dlong with softener canbe suggested.

Typeof filtersand capacity of filtersdependsupon theabove pointsand itssize depends
upon therequirement of output in LPH ( liter per hour ). In domestic water purifiers
theszeof filtersaresmaler thenthefiltersused in commercia water purifiers.

Precautions:
1. Don'ttastethewater if foul smell iscoming from raw water.
2.  Carefully handlethe TDS meter.

3. Trytocollect water samplesfromthreedifferent water supply or threelocations
far apart from one another assample.

4. Clean hardnesskit and TDS meter after their use.

5. Handlethefilterswith care.

©)] LEARNING OUTCOMES

After performingthispractical learner will beableto:

° Demonstrate how to customize thewater purifier unit by selecting appropriate
combination of filteration techniquesand filtersto achieve the desired water

qudlity.
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Customization of Water Purifier Unit Practical - 11

Learner's Observations Customization of

_ _ Water Purifier Unit
Record your observation for the above practical

Invigilator'sSign
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Practical - 12

Waste Water

Utilization

Notes

WASTEWATERUTILIZATION

Aim : To performwastewater utilization by using varioustechnology of Waste Water
utilization.

Tools or Equipments and Materials required:

1. Wastewater pipe (bluecolour)

2. Connectors

3. Standardtool kit

4.  Water tank for storing rejected water
Theory :

Thetechnician should tell the customers about the uses of rejected water from RO
otherwi sethe samewould have gonewaste. It isvery important to utilizetherg ected
water asthe scaricity of water isnow aglobal problem and the amount of rejected
water isappreciably large.

The proper utilization of rejected water from RO water purifier can bedonevery
efficiently inthefollowingways:

1.  PlantWatering:

Usethe discarded water to water indoor or outdoor plants. Thisisone of the
most common and practical waysto reusethewater.

2. Cleaning and Household Chores:

Utilizethergject water for cleaning taskslike mopping floors, washing cars, or
flushing toilets. Thisreducesthe demand on your mainwater supply.
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Waste Water

Figure 12.1: Dishwashing
3. Pets' Water Bowl:

Givetheregected water to your pets, such asdogsor cats, asdrinking water.
Ensurethat thewater issafefor themto consume.

4.  Cooking and Boiling:

Usetherg ect water for cooking, especially for boiling vegetables. It'ssafefor
thispurposeaslong asthewater quality issuitable.

Garden Watering ~ Car Washing

Tollet Cloths
flushing washing
RO Reject Water
Pump
Well
Sand Filter Bed Overflow water
Tank/Sump to Groundwater
Recharge

Figure12.2 : Waste water utilization
5.  Dishwashing:

Usethewastewater to pre-rinse dishesbeforeloading theminto the dishwasher.
Thiscan saveasdgnificant amount of water.

Utilization

Notes
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Waste Water

Utilization

Notes

6.  Irrigation System:
Install adripirrigation systeminyour garden and usethe discarded water to
irrigateyour plants. Thismethod ismore water-efficient than traditional hose
watering.

7.  Reserve for Emergency Use:
Storetherejected water in clean containersfor emergency purposes, likefor
flushing toiletsduring water shortages.

Procedure:

1. Locatethe nearby garden and if possibletake the rejection blue pipeto the
garden and connect it into thetank.

2.  Storetherejected water in awater tank and mark on it rejected water from
water purifier.

3. Connect therejection pipein atank kept near the washing area so that the
rejected water may be used for washing utencils.

4.  CleantheFilterssothat the output of drinkablewater increase and consequently
theamount of rejected water isreduced .

[@ LEARNING OUTCOMES

After performingthispractical learner will beableto:

Demondtratearange of techniquesappropriatefor thewastewater utilization.

Learner's Observations

Record your observation for the above practical

Invigilator'sSign
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WASTE MANAGEMENT

Aim : Demondratethewaste management for wastedisposa asper industry standards.

Theory:

Waste disposal asalndustry standardsisof utmost importanceasit not only reduces
the probabl e pollution but a so recyclestherecyclable partsof waste of water purifier
unit such so biodegradable waste. Filters, SMPS (el ectronic part), UV lamp-€tc.

Most _
Lowering theamount
Favoured Reduce
Option of waste produced
L» Reuse Esngen&zla;ends
\_} R | Usingmaterids
ecycle to make new products
L’ R Recovering
ecovery energy fromwaste
Least _
- f
Option
Procedure:

1.  Identify thewastepartsof thegivenwater purifier unit and preparealist.
2. Prepareachart for suitabledisposal techniquefor all thewaste.

3. Buy back schemesprevailinginmarketisa so abetter optionfor wastedisposd,
perform market survey tofind different buy back schemes.

Practical - 13

Waste Management

Notes
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Waste Management

Notes

4.  Dispose OFFtheplasticinthedesignated dust bins.

5.  Observethewaste material and notedown the methods of wastedisposal inthe
below table:

Table 13.1 : Methods of waste disposal

S.No. List of waste items Methods of Remarks
fromaWPU waste disposal

©)] LEARNING OUTCOMES

After performingthispractical learner will beableto:
e  Apply wastemanagement techniquesat work place.
Learner's Observations

Record your observation for the above practical

Invigilator'sSign
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Practical - 14

Safety Equipments

SAFETY EQUIPMENTS -

Notes

Aim: To Demongtrate therange of safety equipment.

Theory:

Persona protective equipment, commonly referred to as* PPE”, is equipment used
to minimize exposureto hazardsthat cause seriousworkplaceinjuriesand illnesses.
Theseinjuriesandillnessesmay result from contact with chemicd, radiologicd, physicd,
electrica, mechanical, or other workplace hazards. PPEsincludesgloves, gowns, shoe
covers, head covers, masks, respirators, eye protection, face shields, and goggles.

Mandatory chartsare displayed in which pictorial view of dipection of the safety
equipmentsand safety practices.

Procedure:

Instructionsfor instructor:

1
2
3.
4

Arrangeall-safety equipmentsfor demonstration.
Explaintheimportance of these equipmentsinthework place.
Explain how to use and handle each safety equipment.

Explain how to make theworking environment safefor self and others

Drinking Water Purifier Technician
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Safety Equipments

Notes

Safety Equipments

Table 14.1: Safety Equipments

S.No.| Name of Image Use
Safety
Equipments
1 Protective Toinsulate
gloves thenaked
handsfrom
electric shocks
2. Hemet Toavoid head
injury
3. Safety Shoe To protect feet
inury
4. Safety googles To protect eyes
duringdrilling
work or
chemicd
handlingin
commercid
WPU
5. Face Mask To protect face
from dust and
harmful gases
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Safety Equipments

Note: The trainer should demonstrate the trainee all the safety equipments
and should train them to use these safety equipments.

Thetrainer should conduct activitiesand mock drillsthat the trainee become well
experienced toidentify and usethe safety equipmentsaccordingto usewhileperforming
ingtdlation and maintenance of water purifier unit.

r

L@ LEARNING OUTCOMES

After performingthispractical learner will beableto:

° | dentify different kindsof safety equipment and tools.
° Use proper safety equipmentswherever required.

° K eep theworking environment safefor all.
Learner's Observations

Record your observation for the above practical

Invigilator'sSign

Practical - 14

Safety Equipments
Notes
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