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Instruction Sheet1 | General Introduction

1. GENERAL INTRODUCTION

1.1Learning Guide

This learning guide is developed to provide you the necessary information regarding the
following unit of competencies:

V Prepare for work

V Determine installation requirements

V Install sanitary drainage systems

V Carry out the service and maintenance of drainage systems and components

V Locate checkclearand maintairblockage Leakage, Broken, Loosen, Smell odor, and

damaged.

V Clean up
This gude will also assist youo attain the learning outcome stated in the cover page.
Specifically, upon completion of this Leamg Guide, you will be able to

Readand interpreplan/working drawings
Know Applying OHS andrequirements
Identify Planningandsequencing Tasks
Identify Quality assurance requirements
Know Selecting tools and equipment, including personal safety equipment
Determineposition of installation
CalculateQuantity and type of materials
Mark out Size and locatiodamage
Installdrainage systems and components
Know Installing pipe work

Identify Repairing connections

Know Checking installation
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Know testing installation
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Know Carrying out service and maintenance activities

Know Servicing and maintaining system components

=

Know Locatingand isolatingsection containing blockagksakage, broken, loosen, smell
odor, anddamaged.

Select blockagdeakage, broken, loosen, smell odor, dathagedlearing equipment
Clearblockage)eakage, broken, loosens, smell odor, dachaged.

Testpipeand fixtures

Disposeand recycling waste materials

= =/ =4 A

Know repairing damaged areas

1.2 Learning Instructions:

1.

6.

Read the specific objectives of this Learning Guide.
Follow the instructions described below

Read the information wrd.tt®Bmy itho tireddrl sa1tf amr dn.

discussed.

Ac compl i s-bheckshireeadh $ferimtion sheets.

After you accomplish Operation sheets ensure you have a formative assessment and get a

satisfactory result;

Then proceed to the next information dhee

Reading and interpreting plan/working drawings

Working drawingsare the set of drawings associated with a construction project, and can include

plans, elevations, sections, details or any other drawings that give information about the project.

Abbreviatons and symbolsfor the purpose of this unit standard, means abbreviations and

symbols that would appear on a basic siglel house plan.

The first thing that a technician shouldderstand the plumbing plans is importartte major

systems found in eomplete plumbing plan are sanitary drainage system, plumbing vent system,
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domestic hot and cold water system, roof drainage system, fire protection sprinkler system, and

compressed air system.
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Figure 1.1 @mple of plane that show symbols

Looking for Specific Systems

On the plan, the size and location of each piping system is shown. The domestndblelat
water piping includes the service piping to the building and the distribution piping inside the
building. The heavier lines represent the draiedinThe lines connected to the plumbing fixtures
are the sanitary waste lines. The sanitary piping is located underground except for the part that
turns up to connect to the plumbing fixtures. The roof drainage pipingnnected to the roof
drains,usualy installedabove theceiling and below theaoof. The lines are drawas a sanitary

line andidentified as storm drain lines because they are conntedtedoof drain§he dher piping
system is the plumbing vent piping. This piping is connected athevigap on each fixture to let

air enter and leave the piping system when water is introduced into the drainage system.

1.3Reading the Plumbing Plans

The floor plan shows the location of the plumbing fixtures, and the fixtures are numbered to
corresponhg to the Plumbing Fixture Schedule. The schedule has the name of the fixtures, the
manufacturer and model number of each fixture, and the connection size for all the piping

connected to the fixture. There is a space for notes that pertain to the fixheetomestic cold
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water piping is shown with a light solid line having long dashes and a dot. The domestic hot
water is shown with the same weight line as the domestic cold water lines except that the line is a
series olong dashes with two dots. Theseipgpsystems have all the fittings and valves needed

for a complete system.

Half Bath

LU
Basement Bath

Figure 1.20bservation and imagination of technician on plane

1.4 Applying OHS Requirements

OHS practices mustclude toidentification and contrdhazardrisk assessment and
implementation of risk reduction measures specific totéis&s describely this unit and may

include:

Manual handling techniques
Standard operating procedures

Personal protective equipment

= =4 =4 =4

Safe materials handling
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Taking of rest breaks

Ergonomic arrangement aforkplaces
Following marked walkways

Safe storage of equipment
Housekeeping

Reporting accidents and incidents

=A =4 =4 -4 -4 -4 -4

Other OHS practices relevant to the job and enterprise
1.4.1 Safety Requirements

Health and Safety safe work practices and procedures, and creatinglenstanding othe

requirement aressential.
It is essential thatou need t@ddress the following before, during, and after an activity:
1 Theinstruction sequencegatogressively to ensure safety
1 Identify thespecific instructiorthe wayuse and handleguipment and tools correctly
1 Analyze the pecific instruction use, handle, adispose of hazardous materials
1 Identify thein readinessand appropriateness of tools and equipment before you start
work
The followingare lists that guidthe learneto estabsh a safe environmentearnershould:
Wear appropriate attire and safety equipment
Follow established rules and routines
Select tasks that are withyour abilities
Show seHlrespect for the safety

Recognize hazards wmork areas

= =4 4 4 A -

Use sifety tools durig plumbing
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1.4.2 Safety signs

There are four groups of safety signs:

'
e

Mandatory signs Prohibition signs Warning signs Information signs
Figure 1.3A groups of safety signs
143 General introduction to OPPES®S

The equipment is defined as all equipment that is designed to be worn or hedtettd against
risksto health and/ r s af et cqudes md3tRypas ofipmtectivbothing and equipment,
such as eye, hand, feaind head protection. All PPE clothiagd equipment must carry the CE
marking. Responsible body has duty to assess any wkerelated risks that yomay fae, and
where possible, mimize the risks atvork although some work tasks thau will be asked to
completewill carry a certain degree of riska these situations, PPE will nsed as a last resort

to keep you asafe as possibl@he followingaresom of t he PPE equi pment 0 :

B

Safety shoo/footwear for foot protection

., =
\————

Safety Goggles for eye protection
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Figure 14 PPE

1.5 Planning and Sequencing Tasks

Planninga basic management function involving formulation of one or more detailed plans to
achieve optimum balance of needs or demands with the available resources. The planning
processn pipe systenplanning and sequencifgsks-

(1) Seat out procedure

(2) Prepared the required materials

(3) Formulates strategies to achidlie plan

(4) Arranges or creates the means required and

(5) Implements, directs, and monitors all steps in their prepguence.

(6) Install pipe system for building

(7) Fixe and maintain deferent problems

1.6 Selecting tools and equipment, including personal safety equipment

For the purposesf planning laying the pipe system and maintainingyou will need a variety of

tools and quipment to enable you to measure and draw up your plans.
This will include:

1 Measuring instruments such as, tagesit levels and laser measuring devices
1 Drawing materials such as, pencils, fine line pens, large paper with grid lines

1 Digital camerasd take photographs of tlikamage fixtures ancbnnections
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T A calculator to make calculations on site if required.

1 Hand and power tools
1.6.1 Provide equipment and materials

Dedicated equipment and materials will be used pgre and fixture installation and
maintenance Each Section shall be provided with the necessary equipment to implement an
effective combination of botimstallation and maintenanc€&his equipment shall include, but not

be limited to:

Plumbing tools: Introduction, as a plumber, you will bequired to understand tools for:
Measure, mark out, cut, fabricate, make joamdfix a range of materials

1.6.2 Jointing tools

There are three considerations here for jointing by soldering, compression fittings, and jointing
using the latest push fit metti® There is also jointing of LCS using threaded fittings. Let us see
what they look like in Figuré.5.

(a) Adjustable Basin Wrenckb) Adjustable Wrench(c) Basin Wrench(d) Adjustable spanner

(e) One Hand Speed WrengfH) 250 mm Water pump Plier§y) Blow LampPropane Torch(h)

Combination Plierand(i) Curved Jaw Locking Pliers
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And also,(A)-Drill -powered auger, (BBlow bag, (C)Spud wrench, (DPipe wrench, (E}-orce

cup, (F}Tubing cutters, and (G) Plastic tubing cutter

Figure 1.5 Plumbindpandtools

Power tools

Figure 1.6Plumbing pwer tools

Machine Bender

Hammer drill
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1.7 Preparing Work area

Preparing installation and maintenance asball be kept to a minimum, and limited to the
footprint of the site and any safety buffer zohestallation and maienanceactivities shall be

kept strictly to the footprint of thelumbing

Where possiblejdentifying the exact damage area ensutesr translocation to a safe and
suitable area prior to constructioithe technicalshall be briefed about the locaticand
importance ofdamage of pipe and fixtureBased on the damage the material type and method

of maintainingshall be optimized in order to minimiexpense.

1.7.1 Identify and managefixtures and building pipe system

a. Attempt to locate existinfixturesand pipesystems;
b. Askownershow it damageo identify the exact failure

c. Develop procedures for constructing throygpe system maintainingfixtures during

construdion, and repairing pipsystems

d. Engage qualifiedto conduct or monitor repa to pipe systemsand fixture in

construction.

e. Maintain water flow irbuilding, unless shutoff is coordinated with affected parties.

SeltCheck 1 Written Test

Instructions: Answer all the questions listed belokaachquestionsontain(5points)
1. Whatis planningin Installing andmaintenance

Write the process of plannirig installing and Adjusting drainaggstem?
Write at leas4 plumbinghand tooldo do installation systeth

List at least 3 PPE?

a k~ 0N

Write at least3 plumbingpower toolsto do installation system?
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OPERATION SHEET -1

OPERATION TITLE: -Planandpreparing work
PURPOSE-

To apply quality work and health care
CONDITIONS OR SITUATIONS FOR THE OPERATIONS :-

V Safe working area environment
V Auvailability of propertoolsané qui pment 6s
EQUIPMENT TOOLS AND MATERIALS : -
Safety, hand and power tools
PROCEDURE,
1. Secure workshop manualspecifications, and tools and equipment;
Prepare the workstations fimistallation works;
Select appropriate methods based available materials

Select appropriate safety tools

a bk~ 0N

Ob<=erve the proper application ofcCupational Health and Safety requirements.
6. Follow the instruction and done the work
PRECAUTIONS: -
V Wear appropste clothes, shoglove, goggle...
V Ensure the work shop safe
V Ensure the working area is bright / good visibility
V Able to make workstation comfortable
QUALITY CRITERIA:
Assured the performance of all the activities according to the given guide.
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I nformation Sheet?2 Water Supply System in Building

2. WATER SUPPLY SYSTEM IN BUILDING

2.1 Introduction

A typical home plumbing system indeas three basic parts: a wasepply system, a fixture and
applianceset, and a drain system. Thdbeee parts can beeen clearly in th&igure 2.1 Fresh
water enters a home through aimsupply line (1). Tk freshis provided by eithea municipal
water company or grivate underground welllhis fresh wate passes through a meter (2) that
registers the amount of vea usedimmediately after the main supplnters the house, a branch
line splits off (3) and is joined to a water hexat4). From the water heaterhot water line runs
parallel to the coldvater line to bring the wataupply to fixtures and appliancésoughat the
house. Fixtures includsinks, bathtubs, showeraater closet, lavatory, and bidet. Appliances
include wateiheaters, dishwashers, clothes washems water softeners. Toileasad exterior sill
cocks are examples of fixes that requirenly a cold water lineThe water supply to fixtures
andappliances is controlled wittaucets and valves. Faucets and valveg lmoving parts and
seals thaeventually may wear out or break, but theg @asily repaired or replacafaste water
then entes the drain systerflow throughadrain trap (5). Every fixture must have a drain trap.
The drain system works entirely byagity, allowing waste water tbow downhill through a
series of largeliameter pipes. These drain pip@® attached to a systeshvent pipeg6). The
vert pipes bring air into thdrain system to prevent suction or pressiimat might allow the trap
to lose its water seal. Vent pipes usuallytetkie house at a roof vent (7All waste water
eventually reaches a drainage staclkadvuilding drain (8)And 9 is the total waste drainage

system.
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Cold
= Drain
m Vent

Figure 2.1 Building water System

2.2 Water system types

There are two types of cold water system:

9 Direct
M Indirect

2.2.1 Direct system

With a direct system, the cold water is supplied directly from the mains supply to all theféiraw

points within the building, i.ewashbasinbath,kitchen sink WC, etc, as shown in Figuge2
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The installation of a direct water sgm offers a supply of water atains (high) pressure to all
draw-off points within the building.These installations are peitted by Water Suppliers in
regionswhere the mains supply can prdeiadequate quantities of wastrsufficient pressure.

Cold water __
storage cistern — —

- Warning

f,flj pipe

Service valve ™ . Note minimum capacity

e ' 7& for water cistern is
W 115 i X
8 Bath Sarvice 3 litres
.ﬁ_‘}_*ﬂ_,. valve
'\.] I'H Vented hot
L . water storage
3 % vessel
—~x

Service Drain

valve —_

== ———) _ _ _ _ _ _ _ _

Cold water - :;’7 o - c
supply pipes Sink - oldlwal_er
\ J | — supply pipe
] Drain
_— Cock
el
%— Stop valve

Figure 2.2 Direct building water supply systems
2.2.2 Indirect system

The installation of an indirect water system offers a suppljoef pressure water from the
storage citern to the designated draif points within the dwelling or biding. Provision
should be madéor one outlet to be directly fed from the mains, supplying wholesome water for

drinking, caking food and washing pugsesrefer to Figure?.3).
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Crrain watber storage
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Figure 2.3 Indirect building water supply systems

2.2.3 Ventilated stack system

Ventilated nstaling systemis in the majority ofhousingdwelling situationsFigure 2.4 showsa

primary ventilated stacklhere are limitatins tothe minimum pipe sizes, maximulengths of

the branch annections and their gradients.the systemthereis someflexibility; however, he

size of the branch pipes siid always be at least the sathameter as the trap.

40 mm
diametar

Bath

32 mm
diameter

/| 2% 7 dametr
9
% L. Al = / S

50 mm parallal junction /

to avoid crossilow

Sink

Washing Machina J
{or dishwasher) . L__ i

40 mm

32 mm
diametar

WEB wC

&

450 mm 75—100 mm

diametar

Long rad
bend

min diameter

s

Figure 2.4 Buildingrentiated system
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2.3Plumbing Materials

There are different types of pipes that used in plumbing installations. Depending on where
to be used, either in supplying water to different parts of the building or to remove and
discharge human waste and other subsswoat of buildingare important to thehoice of the
kind of pipe to be installed or used will depend upon the following considerations:

1. Quality and durability
2. Resistance to external and internal contact with foreign matters.
3. Resistance to acid waste awmttier chemical elements that will pass into it.
4. Cost of material and labor.
Pipes
Water supply pipes afendamentatomponents of water supply and drainage system, which
keep buildings and homes functioning, and factories safe.
Table 2.1Types of pluming pipes

PVC - Used as a cold water supply pipe in many countries around the \
because of the price but lacks long term durability. |

CPVC - Used as a hot/cold water supply pipe in many countries arounc |,
world because of the price but lacks ldagn durability.

PEX - Is crosslinked polyethylene tubing and has become the standard

new home construction. PEX comes in a variety of colors and is used f

plumbing and heating purposes.
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Galvanized pipe- May still be found in many homes butseldom used

anymore because of water discoloration, cost and difficult repairs.

Fittings:- A fittings areused in pipe and plumbing systems to connect straight pipe or tubing
sections, to adapt to different sizes or shapes, andifferent purposessuch as regulating or
measuringwater flow. Plumbing is generally used to describe conveyance of water, or liquid
waste in ordinary donstic or commercial environments. Thipes in plumbingused to describe
high-performance (high pressure, high flow, higimperature, hazardous materials) conveyance
of water flowin specialized applications. The tubing is used for lighteight piping,the types

that are flexible enough to be supplied in coiled form.

Figure 25 Pipe and steel fittings

Elbow: - It is fitting typeinstalled between two lengths of pipe or tubing to allow a change of

direction, usually a 90° or 4%fhgle and22.5° elbows are also made.
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Figure 26 Elbow fitting connects pipes
Union:- A union is designed to allow quick and convenient disconnection of mpes f

maintenance or fixture replacement.

Figure 27 Union fittings
Reducer:- A reducer allows for a change in pipe size to nigetaulicflow requirements of the

system, or to adapb existing piping of a different size

Figure 28 Reducer fittings

Tee:- Teeis a type of pipe fitting which is-§haped having two outlets, at 90° to the connection
to the main lineA tee is the most commditting, whichis available with all female tead
sockets, all solvent weld sockets, or with opposed solvent weld sockets and side outlet with

female threads. It is used to eitlsptit or combinea waterflow.
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Figure 29 Tee fitting

Cross:-_ Cross fittingsor four way fittings, this fittinghas one inlet and three outlets, or vice

versa. They often have solvent welded socket ends or female threaded ends.

T

e —
I |

Figure 210 Cross fittings

Nipple:- A short stub of pipe, usuallyith threadedin steel, brass, chlorinated puigyl

chloride (CPVC) or cpper. A nipple is expresses abeing a short stub of pipe which has

external male pipe threads at each end, for connecting two other fittings.

Figure 211 Nipple fitting

Valves: Valves are equipment designed to stop or regulate flomatdrin its path. Various

types of valves are available depending upon the type of construction as follows:

1. Gate valve used for isolation only

2. Plug valve used for isolation only

3.Globe valve used for throttling

4. Butterfly valve- used for isolatioras well as throttling
5. Check valve used for preventing reverse flow (rogturn)

6.Diaphragnmvalve - used for isolation as well as throttling

7. Ball valve- used for isolation only
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Figure 212 Gate valve
2.4 Protection of pipes and fittings

To protect therisk pipe like freezing, it must be protectagsing the approved pipe insutat
material. Most people thinkhat pipe insulation prevents tlieeezing of the water contained
within the pipe by keeping out the cold; while, in fact, the insulation is desigmethio the hat
energy in the water, thereby reducing the risk of freeZiing efficiency of pipe insulation is
dependent on thellowing factors:

1 Its thickness

1 Its thermal conductivity
So basically the thickness of insulation required will be depermtent

1 The pipe diameter

1 The insulation type and its thermal conductivity

1 The reason for the insulation, e.g. frost protection, heat loss/gain or to prevent

condensation on the pipe
1 Location of pipework, indoors/outdoors, in heatedimineated areas.

2.5Pipe SystemInstallation and Measurement

Pipe system joint methods

For domestic installations, there are two main jointing methods:
1 Threaded joints
1 Compression joints

2.5.1 Types of Measurements

From the several methods of pipe lengtheasuement the mos commonlyused are facéo-
face end-to-endand he centeito-center methods, ahown inFigure2.13
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Faceto-Face A faceto-face measure is the distanceviletn the faces of each fittingo

determine the pipe length, add the pipe distdoiceach fitting to théaceto-face measurement.

Center-to-Center: A centerto-center measure is used whgipe fittings are on each endo

determine the pipe lengthylstract the sum of both fittingimensions and then add the sum of

both pipe engagements.

End-to-End: Endto-end measure is the full length of pipe, including both threads.

End-to-end

- s

‘...— End-to-center

‘-— Face-to-end ———

é‘* Center-o-CENtEr m—
|-I— Face-to-face ————#

Figure 213 Dimension measuremamnethods

Offset: An offset measurement is usedstall a pipeline run around abstacle if theFigure

2.14the distance A or B)The following steps exain how to run an offsetsingsteetthreaded

pipe; 45degree elbows h a fittingand threadegipe

Example:explain how to run an offsesing 3-inch steelthreaded pipe; 48egree elbows wth a

fitting dimension oft - inches; and a-inch threaédpipe engagement:

Step 1. Determine the vertical distance fAdm center tocenter of the pipe. In this example, the

distance is 40 inches.

Step 2. Refer toffsetTable2.4for the 45degree offset constant, which is 1.4142.

Step 3. Multiply 1.4142 irfees by 40.

P8 pPTZC T U@ X ucﬁop (stQE)ﬁQn Q
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Step 4. Since two elbows are needed, subtract the sum of both-féftgvdimensions from

56@ P q;nches. A 3inch, 45degree elbowfitting dimension ist Y LIJinches.
v v p Tt G D &ical :
Ty Ty U] p @y WP gl (pthen,

T
Vb O pe TR pg

|<End-b:|-ce nter | B
i -

;
;nd-tu-center |

Figure 214 Offset and dimensidayout
Table2.3 Offsetlengths

Degree of = When A=1, When B=1, When A=1,
Offset B= A= C=
60 0.5773 1.7320 1.1547
45 1.0000 1.0000 1.4142
30 1.7320 0.5773 2.0000
22172 2.4140 0.4142 2.6131
11 1/4 5.0270 0.1989 5.1258
53/8 10.1680 0.0983 10.2170
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2.6 Cast Iron Thread and Cutting

Castiron pipe can be cut by scogmwith a hammer and cold chis@l by cutting with a soipipe

cutter @sshowedFigure2.16).

70 Firs
—UL
L

Soil-pipe cutter ‘b m:f w{"

o
( %;—m:-‘—— —
\

-

| ——

Hammer and cold chisel

Figure2.15Castlron Pipe Cutting Tools

Use the following step® cut the Castron:

Step 1. Make a chalk or crayon mark cdetgly around the pipe wherewill be cut.
Step 2. Cut the pipe with a sqilpe cutte or by using @ammer and coldhisel.

YA
[ _\\\"‘"
Fipe-cutter method iy
- T
Y

Hammer-and-chisel method Y

&
Figure 2.16 Cutting method of cast Iron
2.6.1 GalvanizedSteel/lron Pipe and Fittings Use

Galvanized steel pipis often found in older homegjhere it is used for water gply and small
drain lines. Itcan be identified by the ziremated that gives it a silvecolor with threadeditting
used to connect pipeSalvanizedsteel fpes and fittings wilfustwith age and eventuglmust
be replaced. Low watguressure may beause rust or other formatiansides of galvanized
pipes Blockage usually occsrin elbow fittings.Do nottry to clean the insides of lyanized

steel pipes,nsteadremove and replace them as soon as possible.
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2.6.2 Types and Sizes

The pipe consistthreestrength classificationgl) standard, (2) extra strong, a(8) dolble extra

strong. TheStandards of pipelescibe pipe strength®¥Xipe diameter sizes (nominal pipe sizes)

areP m inch © 12 inchesalso referredas ironpipe size. The pipe cogs in 2foot lengths,

threadedr unthreadedas shown in theifure2.17).

il

Threaded

1]

Unthreaded

Figure 2.17 Threaded and unthreaded Iron pipe

A-Street 90 B-90, C-Reducing couplingD-Coupling E-45, F-Street 45G-T, H-ReducingT, |-
Reducing bushing}-Plug K-Cap L-CrossandM-Reducing T

Figure2.18 The most commonly used galvanizedirigs
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2.6.3 Galvanized Pipe Cutting and Installation

Threading, Cutting, and Reaming

A steel pipe is cut and reamed usmgise, pipe cutter, and reamer

Pipe threading machines, like tbae shown here (or even smalgertable versions) provide a
quicker andeasier method of forminthreads for pipes. Themacme i s an oOal |

pipe cutter, déurring reameralso comprising stock head adi@sas showrnn Figure 2.19

==

-
=
Pipe vise Pipe cutter Pipe reamer

Figure2.19 SteelPipe Tools

The steps to form cutast iron

Step 1. Detanine the length of pipe and mark the spot for cut.

Step 2. Lock the pipe tightly in the vise witke cutting mark about 8 inch&sm the vise.

Step 3. Open the jaws of the cutter, usingdinglewheel cutter, by turninghe handlecounter
clockwise.

Step 4. Place the cutter around the pipéhwine cutting wheel exactly ahe mark. The rollers
will ensure a straightut (Figure2.20A). If using athreewheel cutter, place the cutting wheél
the movable jaw on the mar&nsure that all three wheelseat right angles to the centerline of
the pipe.

Step 5. Close the vise jaws lightly agaitist pipe by turning the handiockwise.

Step 6. Give the handle a quarter turn claiske when the cutting wheel andller shavemade
contactwith the pipe.

Step 7. Apply cutting oil and rotate the ¢ert completely around the pipeaking a quarter turn
on the handle for eaatbomplete revolution around th@pe. Continue the action until the pipe

will cut.
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Step 8. Push the reamer into the pipe. Turn the realmekwise in shorteven strokes,while
keepingsteadypressureagainstthe pipe (seeFigure 2.20 B) until the inside burrsareremoved.

Step 9. Remove the outside burrs with a file if using a thmteeel cutter.

Figure 2.20 Cutting steps of Iron pipe
2.6.4 Use of pipe threading machine

There are several types dfréadmachines such as automotive thptoducefine and course
threals and plumbing and pipefittirthreads identifiedPipe threads are cut at a tapEnere are
differenttypes of pipehreading s&s arein use. A common set containgaichet, nonadjustable
stock with solid dis, and individual guides (Figu&21). A die and guide must be the sagiee

to fit the pipe size beinthreaded.

Figure 2.21 Thread machine
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When using a threading setfer to the manufacturers or thecompanying instructions with the
following steps:

Step 1. Lock the pipe securely in the wgéh enough pipe projecting fanreading.

Step 2. Slidehe diestockover the end of the pipe with the guide on the inside. Psh the die
against the pipe with one hatas shown irFigure2.22.

Step 3. Make three or four short, slow,alwise strokes until the die fgemly started on the
pipe. Apply cutting oil on the die.

Step 4. Give the stock a completeakwise turn, andhen turn itcounterclockwise a quarter
turn. This will clear cut metal from the diedaburrs from the new threads. Continue to apply oil.
Step 5. Continue Step 4 unfij ¢ € ipj T inch extends fronthe diestock. Continued threading
will cause the thread taper to be lost.

Step 6. Carefully turn the diestock counterclockwisgl the die is free athe cut threads.

Step 7. Use a heavy rag to wipe away exodsand a vire brush to removany chips. The pipe

is now ready to be joined.

Figure 2.22 Steps of making thread
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Table2.5 Informaion to determine thread length

Approximate Approximate Approximate
Normal Pipe Threads Length of PP Total Thread Makeup
. " Numbers of .
Size (in Inches) Per Inch Thread Engagement (in
. Threads to be Cut
{in Inches) Inches)
1/4 18 5/8 1 38
38 18 5/8 1 38
12 14 34 10 TiHeE
34 14 34 10 1/2
1 11 1/2 78 10 ane
11/4 11 1/2 1 1 a6
11i2 11 1/2 1 1 a6
2 11 1/2 1 1 5/8
212 8 1142 12 78
3 8 1142 12 1
312 8 158 13 1116
4 8 158 13 11116
5 8 134 14 13M6
B B 134 14 1316

2.6.5 Joining pipes and fittings

Fittings are normally screwed to the pigieer it is threadedyhile thepipe is still in the vise¢o

ensure good fittingThe assembled pipe afitings should then be screwed into the proplace

in the installationSteps injoining pipes and fittings

Step 1. Check the fitting threads for cleanliness andadanif necessarygclean with a wire

brush or replace.

Step 2. Repeat Step 1 for the pipe threads.

Step 3. Apply pipgoint compound or Teflon tape to thgethreads onlyFigure2.23.
Step 4. Screw the fitting on, hand tigkigure2.23.

Step 5. Tighterthe fitting using two e wrenches, one on the fittifigackup wrench) and the

other on the pipéFigure2.23. The backup wrench keeps the fitting from turning
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Figure 2.23 Joining threaded pipe

2.6.6 Removing and replacing galvanized steel pipe

1. Cut throudp galvanized steel pipe with a reciprocating saw and a meti@thg blade or with

a hacksaw.

2. Hold the fitting with one pipe wrench, and use another wrench to remove the old pipe. The

jaws of the wrencheshould face opposite directions. Always move thengh handle

toward the jaw opening.

3. Remove any corroded fittings using two pipe wrenches. With the jaws facing in opposite

directions, use one wrendb turn fitting and the other to hold the pipe. Clean the pipe

threads with a wire brush.

4. Heat stubborn ftings with a torch to make them easier to remove. Apply the flame for 5 to

10 seconds.
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5. Replace a section of galvanized steel pipe with a union fitting and two threaded pipes
(nipples). When assembled, the union and nipples must equal the lengthpgietibat is
being replaced.

6. Apply a bead of pipe joint compound or pipe tape around the threaded ends of all pipes and
nipples. Spread the compound evenly over the threads with your fingertip.

7. Screw new fittings onto pipe threads. Tighten fittings witb pipe wrenches, leaving them

about onéeighth turn out of alignment to allow assembly of the union.
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8. Screw the first nipple into the fitting, and tighten with a pipe wrench.
9. Slide a ring nut onto the installed nipple, then screw the hub bed union outhemipple
and tighten with a pipe wrench.
10. Screw the second nipple onto the other fitting. Tighten with a pipe wrench.
11.Screw the threaded union nut onto the second nipple. Tighten with a pipe wrench. Turn pipes
into alignment, so that the lip of the kbbd union nut fits inside the threaded union nut.
12.Complete the connection by screwing the ring nut onto the threaded union nut. Tighten the

ring nut with pipe wrenches
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Figure 2.24 Replacing, maintaining, and joining old pipe
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2.7 Copper Tubing and Fittings

Copper tubing is lightweight, easily jad, and corrosionesistant. Itcan be rigid or flexible,
and it is classified byts wall thicknessCopper tubing is used for hand cotl water supply

systemsgdrainagesystem and venting.
2.7.1 Types and $zes

Types and sizeof copper tubing includeeh

1. K: K'is a thickwalled, rigid or flexble copper tubing available @20-foot lengths or 10@oot
coils. Diamegr sizes range fromj T inch to12 inches.

2.L: L is a mediumwalled, rigid or flexble copper tubing available ia0-foot lengths or 100
foot coils.Diameer sizes range fropj T inch to12 inches.

3. M: M is a thinwalled, rigid copper tubip available in 2@oot lengths Diameer sizes range

from pj T inch to12 inches.
4. Drain waste ent (DWV). DWV is availablen 20-foot lengthsDiameter sizes range frop+

to 8 inches.

Figure 2.25 Copper pipe types
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2.7.2 Copper Fittings

Fittings for copper tubing can be sald#ared, or compression typ@sigure2.26).

Solder. Solder fittings an be used with eithergid or flexible copper tubingThe fitting sizes
are similar to galvanizesteel/iron fittings.

Flared: Flared fittings are used with flex#dlcopper tubing that has flaremds. Fitting sizes
range from 3/8 inch to 3 inches iradieter.

DWV: DWV fittings are similar to cagton fittings of the solder type.

A-Reducing 90, BCoupling, GReducing couplingD-Elbow or 90, E, H, and4Reducing T, F
Drop-ear elbow, GT, 1-45,3Male adapter, KStreet elbow, MStreet 45, NFemale adapter

Figure 2.26 Most commonly used copper fittings
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2.7.3 Cutting and Reaming

Copper tubing can be cut with a tubiogter or a fingooth hacksawas shown ifrigure2.27.
Use the following step® make a cut:

Step 1. Determine the length of tubing reqdieed mark the spot for the cut.

Step 2. Set the cutting wheel on the mark @md the cutter knob clockwide get a bite on the
tubing.

Step 3. Hold the tubing firmly with one hand and use the dthed to turrthe cutter clockwise
around the tubing un the tubing is cut. If using hacksaw, place the tubing in a miter boxaor
jig made of lumber to makesgjuare cut.

Step 4. Ream the tubing's cut end with thamer attached to the tubitgter. If the cutter does

not have a reamer, use a fine métal

Tubing cutter

Figure 2.27 Copper pipe cutting method
2.7.4 Methods of jointing copper tube

The joints for copper tube can be classified as:
1 Compression joints (Manipulative and Noranipulative)
1 Soldered joints
1 Push fit joints
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Compression bints

Manipulati P ion fitting

L] (d)
Manipulative Non-manipulative
Figure 2.28Compression Joints in Copper
Soldered Joint
Soldered joints are used to connectdrigopper tubing. The followingools and materials are
needed: a heatingrth, nonacid solder, solderinftux, and emery cloth or stealool as shown

Figure2.29

i,
Emery cloth
Solder wire
) :
R
I
Wire brush
ﬁ;':‘-—;-;—-_l Steel wool

Flux and brush

Propane torch
Figure 2.29 Tools for soldering Copper
Soldered capillary joints
Soldered joints cahe classified as soft soldered and hard soldered
Soft soldered joints are made using two types of fittings:
0 Integral solder ring

0O End feed sol der
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Solder ring fiting End feed salder fitting

Figure 2.30 Soldered joitypes

Usethe folowing steps to make a solderjedht:

Step 1. Inspect the end of the tubing to be guseround, free of burrs, armit square.

Step 2. Clean the end of the tubemyd the iside of the fitting to a brighghine with emery cloth
or fine steel wool.

Step 3. Apply a thin coat of flux to the shined end of the tubing and fiisfggure2.31).

Step 4. Push the fitting onto the tubing amgdegt a quarter turn to spae the flux evenly(as
Figure2.31).

Step 5. Heat the connection with a torciplgimg the flame on the fittingasFigure2.31).

Step 6. Wherthe flux is bubbling, apply the solderto the joint. The solderwill flow into and
completely around the joint.

Step 7. Clean the joint using a clean rag.

Step 4 Steps 5 and 6

Figure 2.31 Steps ohake soldered joint
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2.7.5 Cut Rigid and Flexible Copper Pipe
Steps in cute the rigid and flexible copper pipe

1. Place the tubing cutter over the pipe and tighten the handle

2. Turn the tubing cudér one rotation so that the cutting wheel scores a continuous straight
line around the pipe

3. Rotate the cutter in the opposite direction, tightening the handle slightly after every two
rotations, until the cut is complete

4. Remove sharp metal burrs from tinside edge of the cut pipe

Fitting Socket Fitting Socket

Elbow cut ==
away to show T-fitting cut
- |  awaytoshow

depth of pipe " depth of pipe

Figure 2.32 Steps of cutting copper pipe

2.7.6 Solder Copper Pipesand Fittings
Clean the end of each pipe by sanding with emery cloth
Clean the inside of each fitting

Apply a thin layer of soldering paste (flux)

w0 N

Apply a thin layernof flux to the inside of the fitting
5. Assemble each joint by inserting the pipe into the fitting
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6. Use a clean dry cloth to remove excess flux before soldering the assembled fitting
7. Prepare the wire solder by unwinding

8.
9

. Move the torch flame back and forth and around the pipe arfitihg to heat the area

Open the gas valve and trigger the spigthter to ignite the torch

10. Heat the other side of the copper fitting to ensure that heat is distributed evenly

11.When solder melts, remove the torch and quickly push

12. Allow the joint to cool briefly, and then wipe away excess solder with a dry rag

Figure 2.33 Steps of joining soldering Pipe

2.7.7 Dismantling soldered Joint blades
Light your torch. Hold the flame tip to the fitting untld pipe solder becomes shiny and
begins to melt.

2. Use channetype pliers to separate the pipes from the fitting.

Remove old solder by heating the ends of the pipe withr y@rch. Use a dry rag to wipe
away melted solder quickly. Caution: Pipes will be hot.

Use emery cloth to polish theds of the pipe down to bare metal. Never reuse fittings.
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Figure 2.34Removing of old joining o€opper pipe with soldering

£

2.7.8 Push Fittings

Push fittings make water supply connections easy. They are @x@emnd difficult to use in

large connectionlThey are also an ideal material for making a quick repair.

Push fit joints

Figure2.35 Rush fitting copper pipe
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Copper to copper push fit systems

Disconnect tools

n

Reducing coupling

Figure 2.36 Fitting of copper pipe

Steps of joining push fitting

1 Cut the pipe square, and remows &durrs and rough edges.

1 Push the gie into the fitting an inch amtil you hearclick.

1 To remwe a pipe from a push fittinglip thedisconnect tool over the pipslideit over the

fitting, and presggainstte f i t t i ng o syoupallte pieeut col | ar as
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Figure 2.37 Joining fitting in copper pipe

2.7.9 Bending of copper pipe

Setting out for copper pipe bends using a machine bender

Figure 2.38 Steps in bending of cupper pipe
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Fixed point

Measurement 1o the
back of the band

Slop .
—— Fixed painl

Adjusiable Roliar

i'- Fommar 450 mm

90° Machine bend in copper

==f |== Back of Bend

_Fixed
e point

- I
: 450 mm '
Figure 2.39Measurements and process of bending copper pipe

Y

2.7.10 Installation of water supply line using copper
1 Remove the subfloor completely in the installation area if you are running new supply lines
inside the floor cavity.
Secure thsupporting area of pipe.
When soldering copper, tack a piece of metal flashing ltweall studs behind the work
area to serve as a heat shield
Use reducing tees to tap into branch supply lines.
Use a tubing cutter to remove sections of branch supply lines.
Drill access holes directly intastallation are&o allow supply risers téx. The holes should
align with access holes for the risers in the subfloor
1 Use a small level to make sure unattached riser pipes are plumb when marking cutting lines
on mating horizontal branch lines

1 Dry-fit line, whether the new pipes are coppeC&VC.
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Figure 2.40 Copper pipe system installations

2.8PEX Installation

PEX supply tubing offes a number of advantages otaditional rigid supply tubing:
Easy to install and good insulation (it use mechanical connections no require joint, solvents or

soldemg), easy to transpay quiet, good for retrofit jobs, and high freeze resistant.

A-Female adapter,-Reducer female adapter;Fk&male adaptamion, D-Female adapter union
elbow, EDrop ear elbow, Hz PEX x '/z female thread unionl&se bibb (with theaded
washer to theight), HPEX to sweat adapter;Crimpers, JConnector for refrigerator water
supply (irline, with tube below), KPlastic coupling, tConnector for refrigerator water
supply (end of line, with tube below), 8top valve, male threadN-Plastic T, GCap, R
Reducer T1/2X1/2X3/4, Q-Brasscoupling,R-Reducer coupling, -Reducer T 3/4X/2 X 3/4,

T-Reducer male adapter;Elbow, V-Reducer elbow
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Figure 2.41 Most commonly used PEX fittings

Follow the guidelines below wheanstalling PEX:

1. Cut the pipe to length, making sure to leave enough extra material so the line will have a
small amount of slack once the connections are made.

2.Inspect the cut end to make sure it is clean and smooth.

3.Insert the barbed end of the fitting into the pipéluhis snug against the cut edges.

4 Align the jaws of a fulcircle crimping tool over the crimp ring and squeeze the handles
together to apply strongyven pressure to the ring.

5. Test the connection to make sure it is mechanically acceptable, using Aggogauge. If

the ring does not fit intthe gauge proper)yut the pipe near the connection and try again.
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Figure 2.42 Steps afistalling PEX

2.9Plastic Pipe and Fittings

Plastic piping is lightweight and rigior flexible (similar to coppetubing). It is easily joined and

is corrosionresistantPlastic pipe an be used for water or waste systems. It is used foorhot

cold-water piping and for drain, waste, and vent piping.

2.9.1 Types and Sizes

Plastic pipe is classified by the acromyor the type of material fromvhich it is made.

Polyvinyl Chloride (PVC): PVC ppe is cream or white and usedly for coldwater pipelines,

sanitary drainage, and ventiriglametersizes range from 1/2 inch to 6 inches.

CPVC: CPVC pipe is light or cream and used Bamth cold anchat water pipelines. Diameter

sizesare 1/2 inch and/3 inch.
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ABS: ABS pipe is black or gray andsed for above and belogroundsanitary drainage and
venting.Diametersizes range from 1 1/4 to 6 inches.

Polybutylene (PB):PB pipe is black or dark gray andad for coldwater linesDiameter sies
range fran 3/4 inch to 2nches. It is costly, requires special fittings, and is not widely used.
Polyetylene (PE): PE pipe is black and used for celdter lines and sprinkler systems.

Diameter sizes range from 3/4 inch to 2 inches.
2.9.2 Fittings

Fitting sizes for PVGnd CPVC pipingare similar to steel and coppétings; however, joining

is usually done with epoxy or plastic sealants, ratteem threading or soldering.

A-Street 4S, B15, GStreet go, Bgo, EOrop ear elbow; glue on both sidesCkp, GOrop ear
elbow, HUnion, FBrass FIP by gluen, 3Standard T, KReducing bushing,EIP plastic, M
Brass male adapter-Brass FIP, CPlastic male adapter;©PVC by PVC glueon, Q

Reducing coupling, FCoupling, SBrass MIP by union glueon,-Compression by union gé&
on, U, V, and WReducing Ts
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Figure 2.8 Most commonly used CPVC fittings
2.9.3 Measuring and Cutting Plastic Pipe

Step 1. Determine the length of pipe required and mark the spot for cut.

Step 2. Place the pipe in a miter box or gigd cut the pipe witla hacksawor a finetooth
handsaw. Use a miter box to get a square cut.

Step 3. Remove burrs from both the inside #reoutside of the pipe with @ocketknife. If a

pocketknife is not available, use sandpaper.

Figure 2.4l Steps ofCutting Plastic Pipe
2.9.4 Joining

SolventCement Weld Joint

This joint is made by using a cleagiprimer and solvent cement thre pipe and fitting. Solvent
cement consists gflastic filler dissolved in a mixture of solvents. Use #gropriate solvent
cement for the typef pipe being used. The solveoément melts the pipe afiitting to weld

them togetherSince solvent cement sets fast, pipe joint is completed quickly
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Use the following steps to join plastic pipe with solvent cement:

Step 1. Inspect the pipe end for buargl the fitting for cracks.

Step 2. Clean the pipe and the insideh#f fitting with an authorizedleaning primer, using a
clean rag.

Step 3. Coat the outside of the pipe endthednside of the fitting witlsolvent cement.

Step 4. Push the pipe as cily as possible it the fitting as far as it wilgo. A small bead of
cement will be visible.

Step 5. Give the fitting a quarter turn to spread the solvent cement.

Step 6. Hold the joint connection for about 30 seconds to kdtsarsolidlyset.

Step7. Wipe off all excess cement.

Step 3

Steps 4 and 5

Figure 2.4 Steps of Joininglastic Pipe

2.9.5 Cutting Rigid Plastic Pipe

1 Mark the length on the pipe with a fipped pen.

1 Use fastandneatplastic tubing cutters

1 The best cutting tool for plastic pipe is a power miter gath a fine tooth woodworking
blade or a plastispecific blade.

1 A ratcheting plastipipe cutter can cut smaller diameter PVC and CPVC pipe in a real

hurry.
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Figure 2.4 Steps ofCutting Plastic Pipe
Using solvenAGlue on rigid plastic pipe

1. Remove roulg burrs on cut ends of plastic pipe, using a utility knife or deburring tool

2. Testfit all pipes and fittings. Pipes should fit tightly against the bottom of the fitting
sockets.

3. Mark the depth of the fitting sockets on the pipes.

4. Apply a light coat of fastic pipe primer to the ends of the pipes and to the insides of the
fitting sockets.

5. Solventcement each joint by applying a thick coat of solvent cement to the end of the
pipe.

6. Quickly position the pipe and fitting so that the alignment marks aret dfysabout 2".
Force the pipe into the fitting until the end fits flush against the bottom of the socket.
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7. Spread solvent by twisting the pipe until the marks are aligned.

8. Hold the pipe in place for about 20 seconds to prevent the joint from slipping.

9. Wipeaway excess solvent cement with a rag.

Figure 2.4 Steps ofglue plastic pipe

Installation of Basement Bathusingrigid plastic pipe

1 Wear a dust mask, hearing protection, and eye protection and Prepare and clean working

T

area

Replace the entire sweefbow where the drain stack joins the sewer line. The union in

the new sweep should have an opening to accommodate the new drain line.

After youdve made all your new drain |ine
down the risers to make sure thare no leaks. Then, cover the new drain lines with a

course of drainage rock foll owed by a | aye
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Figure 2.8 Steps ofinstallation of Basement Bath using rigid plastic pipe

2.9.6 Flexible plastic pipe

Flexible PE polyethylene) pipe is used for underground cold water lines. Very inexpensive, PE
pipe is commonly used for automatic lawn sprinkler systems and for extending cold water supply
to utility sinks in detached garages and sheds. Unlike other plastics, PEs@vem¥glued, but
i s jJjoined wusing fdbar bedosteelihase dampgdMrCcold ¢limates, n g s
outdoor plumbing lines should be shut off and drained for winter.
Use the following steps to joiitexible plastic pipe

1. Cut flexible PE pipe with glastic tubing cutter, or use a miter box or sharp knife.

Remove any rough burrs with a utility knife.
2. Fit stainlesssteel hose clamps over the ends of the flexible pipes being joined.
3. Slide the band clamps over the joint ends. Hand tighten each clama satewdriver or

wrench
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Figure 249 Steps to joinflexible plastic pipe

2.9.7 Plastic pipe push fit systems

This joint is made by sliding and clampiflexible plastic pipe onto ansert fitting(as shown in
theFigure2.950).

Retsining Cap
Wedge Suppart Ring TRing
Grab Wedge
Figure 2.9 Push joint in pstic fitting

Use the following steps to joimush fit plastic pipe

Step 1. Slide a clamp over the flexible pipe.

Step 2. Pusthepipeonto theinsertfitting to thelastserration.

Step 3. Slide the clamp over th@@iand tighten the clamp witrsarewdriver.

B S e

Step 3

Figure 2.3 Steps of joining push joint in plastic pipe
2.10 Taps and valves used in water plumbing systems

Tapsor fittings are usuallymade of brass pressings or toags, and chromelated toenhance
appearane and improve ease of cleanii®jasic taps and valves are alsoadable. These are

manufacturedrom thermosetting plastiof acetal.
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Taps and valves must beffciently strong to resist normal and surge presssagly accessible
to renew seals and washemade of corrosiommesistant raterials and @apable of working at

appropriate temperatures.

2.10.1 Taps used for supplying sanitary appliances (sinks, baths, wash basins and
bidets)

Standard pattern taps

There is a vast rangd taps used for sanitary appliancaad with the exception of treeramic
disctype tapsall work on the same principl&laintenance requirements of tefisice there is a
vast range of tap degms, it would be impossible show every type and their maintenance
requiremets.The seating is where thesvdn e r 0 s ebady sf bhetap mvheh threed into the
off postion. This stops any water fropassing through. Sometimes, seating deteriorates due
to fatigue and wear. A rseating tool an be used to grind the seatsmgooth again and provide
a good sal between thbody of the tapand the washére servicing requirements of botbld
and hot taps are really tlsame thing, it is just the isolation afd turning on the supply thest
slightly different.

Back nut

Tap body

Threaded
connection
10 supply

Outlet

Tap washer

Head gear
,” assembly

Circlip
Non rising
spindle

Tap washey
assembly

e

Back nut

Threaded Circlip
connection Tap head gear
10 supply Non rising

Chrome cover Plastic cover Control (b) spindle

a with fl0ng screw
(@) g was1ci

Figure 2.2 (a) Pillar tap compaents (b) Pillar tap seatirapndwasher
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2.10.2 Valve and Hose

Valvesmake t possibleto shutoff waterat any pointin the supplysystem.f a pipe breaksor a

plumbingfixture is ginsto leak, youcanshutof waternot flow to the damagepipe,sothat it can

berepaired. Ahosebib is a faucetwith athreadedspout,often usedto connectrubberutility or

appliancehosesValvesandhosebibs leak whenwashersor sealswearout. Replacemenparts

canbefoundin the sameuniversalwasherkits usedto repairfaucets.Coatreplacemenwashers

with heatproof greaseo keepthemsoft andpreventcracking.

Figure 2.8 types of valves

Fix a Leaky Hose Bib
1 Remove the handle screw, and lift of the handle.

1 Unscrav the packng nut with an adjustablenvrench.

1 Unscrewthe spindlefrom the valve body Remove tle stem screv andreplacethe stem

washerReplacethe packingwasherandreassemigthevalve.
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‘/ Handle screw
# Paclung nut

Pad(mg
washer

Packing -
ring

Stem —— e

washer —Stem

screw

Figure 2.8 Components of hose bib
Classification ofvalves
External stop valves
The suppy pipe to the building caibe isolated from the maiby installng an external stop
valve. Thisenables the external supplylie isolated for maintenance a@hergency reasons, so
easy access to the stop valve is very important, as is keeping it in avgdddg condition.
External stop valves for belogrounduse should be screw down typalves complying with
thestandard.
Internal stop valves
The internal stop valve within a building must be:
In an accessible position
Fitted above the floor level
As close as reasonably practicable to where the seppdys the building

Prevent the flow of water to all distribution points within the building

= =2 =4 A

We | | mai ntained so itodés fully operational
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Figure 2.5 Stop valve

Other types of valve

Gate valve

Has a movable brasswedge,or "gate," thatscrewup and down to control water flow. Gate
valvesmay developleaksaroundthe handle.Repair leakdy replacingthe packingwasheror
packing stringfound underneatththe packingnut. Figure 2.56 showghe omponent parts of a

gate valve.

OGo-'O'-& o

Component parts of a gate valve

l T

a[. _E ! Packing
- nut

Packing —.

Paclung
washer %

Packl ng
washer )
Spindle
Spindle
Curved
e

chamber Stem
washer Stem

Gate

screw

Figure 2.% Gate valve
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Globe valve
Hasa curvedchamberRepairleaks aroundhe handleby replacingthe packingwasher. lfvalve

does nofully stopwaterflow whenclosed, replacthe stemwasher.

T
Padcillgml.._*

Figure 2.5 Global valve

Shutoff valve

Shutoff valve is used to ontrols water supply to a single fixture. Shutoff valve hasaplastic
spindlewith a packingwasherand a snapon stemwasher.Repairleaksaroundthe handleby
replacingthe packingwasher.If valve does not fully stop water flow whetosed,replacethe

stemwashe.

) o Packing

Packing
nut

Handle

Packing
washer
Aperture

Spindle

Ball

Stem
washer
Figure 2.8 Shutoff valve
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Saddle valve

It is a small fitting usedto connectrefrigerateor rice makerto sink-mountedwater filter to a
copperwater pipe. Saddlevalve containsa hollow metalspike that punctureswater pipe when
valve is first closed.Fitting is sealedwith a rubbergasket.Repairleaksaroundthe handleby

replacingthering underthe packingnut.

Packing
nut ——

_~O-ring

-
l“ ~ Spike

Gasket

Figure 259 Saddle valve

Servicing valves

To conform to the requements of the Water Regulatignslet pipes to cisterns including/C
cisterns must be fitted wita servicing valve immediatebefore connection to the cistefloat
valve. Servicing valveshould also be fitted on outlet pipes, such as cold feed and distribution
pipes.The valves should be installed incassible posibns, as close agasonably practical, to

the point & connection to the systerag shown in th&igure2.60).
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(a) (b)

2

b

A
& =
{c)

Figure 2.® Three types of servicing valves

Check valves

The singlecheck valve and a double chegkive are usd to prevent backflow and basiphon

age and are installed to provide complemath WaterRegulations. The list beloghows some
typical applicationsvhere the Water Regulatiomequire single and double checklves to be
installed.

Single check valvesis connected prior to watesoftener unvented heating systemsipply to

wet sprinkler systemmand awnstream of meters and pressure reducing valves (no specific
regulation but essential for correct operation of the equipment).

Double check valvessupply to hose tapstandpipesandshower fitting.

Shower check valvesSupply to shower spray head where shower hose pipe is unconstrained,

e.g. air gap requirement cannot be guaranteed.

(b)

Figure 2.4 Single and double check valves
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2.10.3 Traps

Traps are mainly manufacturéa plastic (polyropyleng, although they are also available in
copper or brass/chromplated brass for use on copppipework, where a more robust
installation is required. Most trdjiting connections are eith@ushfit or compressiostype.

Types of trap

The differen types of trap aré& P 6 , 0S0, totildy grdightrthroagiv orwash pasir
Hepworth discharge pipe valvew-level bath shower, running and e-sealing trap

Tubular swivel traps

Tubular swivel tras are often used on sinks withultiple bowls because of their oiti-
positions, which provide aumber of options when connéwy to pipework. They are also
particularly useful on appliaecreplacement jobs as they givere options when connecting to
an existing waste pipe withousing extra fitting or altering the pipework.

Figure 2.@ Tubular swivel traps

Bottle traps

Bottle traps are often used becao$eheir neat appearance. Thase easier to install in small
areas such as behind a wash basin. Hmeyld be avoided on sink as they are prtm cause

food blockage.
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Figure 2.@ Bottle traps

06 and

6PO6 or

6S6 traps

0S06 tr ap theirahage, tley arenavaitabietubwan design,or with a

joint connection &s shownin the Figures2.64), which have a few additmal features seful

when fixingthem to pipework and fittings.
OPO6 traps ar e o fastepipe is ;mgalled difeatiynraugh ta hwall fram the

appliance ad into a drain or directlyinta st ac k .
to go verticallyfrom the trap through a floomranto another horizontal wagtgpe from another

appl i atapsand boél®téapscanlieonver t ed

Figure 2.8 P 6

and 6S06 traps

The

t o

0S6o

60S6

trap would

traps using

Facility Maintenance

Date:July 2020

Author. 7 Dr. Tsegaye G.HKFW)

Page64 of 156




Hepworth discharge pipe valve

The Hepworth valve wixs on the simig principle of using afnternal plastic membrane. &h

membrane allows water to flotirough it when the water is releas then closes to prevent foul

air from entering the building.

Hepworth valve

Figure 2.% Hepworth discharge pipe valve

Low-level bah traps, bath traps and shower

These are designed so they canrfitight spaces under baths astibwer traysSome of these

traps are shallowraps, i.e. they only have seal, which means they wouttked to have a

separate ventitang pipe in practicethough aplumber would fit an arntsiphon version of the

shallow trap.

Figure 2.® Low-level bath traps

Straight through or wash basin trap

Wash basin traps are used as bntae r nat i v e

t spacedisSliinited. Theeyp arevals@ r e

easier to hide behd pedestabasins. The main problem with shdesign is the two tight bends

which slow down the flow of water.
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Figure 2.6 Wash basin trap

Running traps

It usedin pubic toilets or schools where omenning trap is used for a rge of un trapped wash

basins. Oromestic installations it could bswe d i

n

cases stwaparmargementié P 6

not possible ors difficult to achieve due tbmitation of space or an obstrugti. Running traps

are sometimesised with a washing machine wastatlet or dishwashers, althougépecialist

traps are also available for these appliances.

Figure 2.® Running traps

Resealing and antisiphon traps

These types of traps ol be specified or fitted irsituations where normal instaliam

requirements cannot bmet. This type has a bypass withihe body of the bottle. A dip pipe

allows air to enter the trap via tlhgpass arrangement. As the sedbist due to siphon age, air is

allowed into the trap, thereby breaking the siphonic effect.
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Figure 269 Anti-siphon traps
Trap failure
The reasons that a trap fails asually down to bad design whidan lead to self or induced
siphonage, but it may be down to natural causes such as evaporatioanung. Below are
three of themain causes of trap failure.

1 Self-siphonage

1 Induced siphomage

1 Compression
Self-siphon age
As the water discharges, a plug of water is formHEus creates gartial vacuum (negative
pressurgin the pipe between the watglug and the basin, which is enouighsiphon the water
out of thetrap. Selfsiphonage can be preveed by ensuring that the lengtlh waste pipe is
within the regulations for single stack installations, or that the waste pipentdated.Self

siphonage is most common imash basins as its shape allomegter to esape quickly.

Megative  Plug of
Almasphede pressure  Nowing
pressure zone waler
1

e Water seal sucked
oul al trap

Figure 2.D Self-siphon age
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Induced siphonage

This is caused by the dischardenater from an appliance whigk connected to the same waste

pipe as other appliances. As thater plug flows past the joints of the second appliance, a

negative pressure is created between thgepand appliance which siphotie water out of the

trap. This amngement is not acceptable ompramary ventilated stack, unless the final branch

pipe is a size bigger than the largest diameterengipe from theppliance

Almospheric  Waler Nowing from

pressune appliance

i\

1Y . S
h i

i 1

Waler geal sucked oul of rag

Figure 2.7 Induced siphon age

Compression

In Figure2.72, you can see thais the water is discharged fran appliance into the main stack

(usually WC at first floor level)jt compresses at the base of theckt causing back pressure.

Theback pressure can be enough to faheewater out of the trap, thus loosening the Sez.

use of large radius bendsdathe smallengthbetween the vent of the draindalowest branch

pipe are in theegulations in order to prevent this.

Waler
+ | disrhangireg
iy Water Blawn inlo
abave appliance
\

— "
_ Positie
" pressune
Berd in soll system

\ ___.--“"J-:ral oot of stack

Figure 2.2 Compression

Other trap -related problems

Evaporation

This is the most commoroifm of natural seal loss, whidmappens in very warm andry

weather, but is unlikely toccur in traps with a 75 mm seal.
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Wavering out

This is caused by the effeafwind pressure across the tagb the soil and vent pipe, gaularly

in exposed locationdlhis causes the water in the trap to produce a wave movement and wash
over the weirnf the trap. It does not happeften and can be avoided biting a 90° bend or a
cowl to the top of the vent pipe.

Foaming

Foaming occurs when excessidetergent has been dischargei the sanitary system. The
buildup of foam in the wagbgpe can cause depletion of the water seal in the trap.

Momentum

This is blowing the seal of aap with the force of water andan happen if a bucket of tea is
poured forcefully into &ink or toilet.

Capillary action

This only occurs in 6S6 trap arrangement s,

becomes lodged, water could bawn fromthe trap by the effeaf capillary attraction
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Self-Check 2 Written Test

Instructions: Answer the following questions listed below

1.

© N o g &~ w D

Whatis the advantage of using PEX installatfofBpts)
Write at least 3ypesof trapfailure? (3pts)

What is the use afopper itting? (4pts)

Write at kast3 types ofvalve (3pt9)

Mention hie5 commonfitting styles? (3ts)

List at least $lasticstype of pipe8 (4 pts)

What are thegint types in coppér(2 pts

State the three commanethods of e lengthsneasuemen? (3 pts)
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OPERATION SHEET -2

OPERATION TITLE: - Identify installation requirements
PURPOSE-

Able:
To determingolumbinginstallationrequirement and installation

To give care the types/quality pfumbing work preventdamage of water supply akdow

methods angtandard opipe layout

CONDITIONS OR SITUATIONS FOR THE OPERATIONS: -
V Safe working area environment

Ensure the work shop hazard free

Ensure the working area is bright / good visibility

Availability of proper tools and equipments

To gate enough accessory

Handlingto use wrench

UseJoints

<K <K K< K K <K< KL<

Conductingestprocedures.

V Maintain pipe system

EQUIPMENT TOOLS AND MATERIALS : -

PVC Pipe CutterPipe Die StockCopper Fitting Pipe Die, Teflon Tape PEX Crimp Tool and
ABS Cement
Wrench pipe cutterschalk lines, hammeysnarking equipmenmeasuring tapesle-burring,
reamerstock headdies diestock signagecold chiselsoil-pipe cuttertubingcutter, finetooth
hacksawheating toch, nonacd solder, solderingux, machine bendemiter box or jig and
pocketknife
PROCEDURE,

V Secure workshop manuals, Specifications, and tools and equipment;

V Prepare the workstations for installation works;

V Select appropriate methods based available material

\Y

Select appropriate safety tools and equipments
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< < < <

< < <

Vv

Observe the proper application of Occupational Health and Safety requirements.
Follow the instruction and done the work

Cute pipes according the required

Joiningand Fix components and Fastening Solutiamge that meet the Highest Quali
Standards

Install pipe system considerirtge standard

Connecting and placingiping components

Applying Test Procedures.

Repairing and maintaining damaged pipe lines

PRECAUTIONS: -

Vv
Vv
Vv
Vv
Vv

Wear appropriate clothes, shgéove goggle...
Make working area hazard free

Ensure the working area is bright / good visibility
Able to make workstation comfortable

Read and interpret manuals, plans, specifications and drawing components.

QUALITY CRITERIA:

Assured the performance of #ile activities according to the given guide.
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Information Sheet-3 Drainage Installation

3. DRAINAGE INSTALLATION

3.1Introduction

Drainage installation of a plumbing system is subdivided into {peenamely Drainage,
Waste and Ventor simplycalled DWV.

1. The Drainage Pipe refers to timstallation, which receives and conveyater closet

discharges with or without waste coming from other fixtures.

2. The Waste Pipe refers to that installation which conveys discharges of fixtures other than
water clset such as lavatories, slop sinks, urinals, bathtubs and other similar fixtures to soill

branch, soil stack or house drain.

3. The Vent Pipe of a plumbing system functions as air passage or conduit to ventilate the

drainage and waste pipe installation.
3.2Plumbing Fixtures:-

Plumbing fixtures are receptacles intended to receive water, liquid or-eeatexd waste and
discharge them into the drainage system. Plumbing fixtures comes in varieties of style and
accessories designed to match with the room for cosmetisonsAssociatedto this, it is
important that plumbing fixtures must be of the best quality, carrying the name or brand of
reputable manufacturers because quality fixtures are specially designed and built to take a lot of
abuse and yet expected tastldor years. Quality however, is always associated with cost.
Comparatively, cheaper fixtures wear out faster than those which cost higher but proven to be
good quality.
3.3 Type of Fixtures
1. Bathtub(bath foot, and ldet)
2. Lavatoriegwall hung, pedestand two piece)

3. WaterCloset

4. Urinals (pedestalgall, and tough
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5. Showers(Single stall and Gang)
6. Sink (kitchen, pantry, sculleryaundry and slop)

3.4 Bath (bath, and foot)

Bathing as an activity is becoming gregaridBathtubsare large enough to @@mmodate couple
bathing together are flowing in the market. Even the traditional one person bathtub is equipped
with seas, shelves for soap and shampblee lightest bathtub introduced is the Fiberglass tubs.

} . Finished wall

gt
e Center of pipe
| L Rough fioor
- 7 Finished wall

Leveling pad 1 I 1524

Cent y hole T
enter of drain ho ;] — SIDE VIEW

o T i |

413 \\\ 4{; —t
\
5 "__,_-_____-_;—:;BT&T,.’Z‘_‘?T_*W_’___
il
Rough floor

FRONT VIEW

Figure 3.1 standard dimension of bath
3.4.1 Type bath

A variety of builtin bathtubs is available. They are designed to be recessed for corner
installation of square, rectangular, and angled tubs and tubs with one or more ledge seats. Tubs
are made of enameled cast iron or steel and fiberdlasdifferent types of bathtub are:

Rectangular bath

A standard rectangular bath is still the mpspular and economical desigBaths vary in size

from 1.5 to 1.8m (5 to 6ft) in length, with a choice of widths made from 700 to 800mm (2ft 4in

to 2ft 8in).
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Figure 3.2Rectangular bath

Corner bath

A corner bath actually occupies more floor area than a rectangular bath of the same capacity, but
because the tub is turned at an angle to the room it may take up less wall space. By virtue of its

design, a corner bauusually provides some shelf space for essential toiletries.

Figure 3.3Corner bath

Round bath

A round bath is likely to be impractical in most bathrooms but if you are converting a spare
bedroom, you may decide to make the bath a feature of theordesign asvell as a practical
appliance.Once a bath is fitted close to the wall, it can be difficult to make the joints and

connections so fit the taps, overflow and trap before you push the bath into position.

(@)

Figure 3.4Round baths
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3.4.2 Installing of bath

Slide new bath into position and adjust the height of the feet with a spanner. Use a spirit level to
checkthe rim is horizontal. Adjust the flexible tap pipes and join them to the supply pipes.
Connect a 40mm (I11/2in) waste pipe to the trap ramdit to the external hopper or soil stack, as

for a washbasin. Before fixing the bath panels, restore the water supply and check for leaks.

Air volume controls
&

bl On/off switch

Jets

o—— Overflow pipe

e————— Drain tee

Pump Circulating pipes

Figure 3.5 Bathtub

Modern casiron tubs are designed to rest on the floor and fit against the walhfyaistuds).

They need no wall support, except that steel tubs have flanges supportday yinch boards,

nailed to the studs. Use a waterproofing cement to caulk the joint between the finished wall
surface and the tub. Mount the ovan tub filling, with or without a shower diverter, on the wall

at one end of the tub. The drain may be the-pudlor popup type. Install removable service

panel in the wall behind the tub to provide access to the trap and the water supply valve.
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Figure 3.6 Components bathtub
Plumbing bath

1. Mixer tap
Mixer-tap gasket
Mixer backnut and washer
Flexible copper pipe
Overflow unit
Waste outlet
Waste backut and washer
Deepseal trap to 40mm (11/2in)

© © N o g s~ w D

Supply pipe 22mm(3/4 in)
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Detailed Steps of Installation oBathtub

1 Begin by installing the new water supply plumbing. Measure to determine the required height
of your shower riser tube and cut it to length. Attach the bottom of the riser to the faucet

body and the top to the shower elbow.

1 Attach the faucet body tine cross brace with pipe hanger straps. Then, attach supply tubing

from the stop valves to the faucet body, making sure to attach the hot water to the left port

and cold to the right port.

1 Mark locations for ledger boards. To do this, trace the height lofe

flange onto the wall studs in the alcove. Then remove the tub and measure the height of the

nailing flange.

t op

of t he

1 Install the draifwastéoverflow (DWO) pipes before you install the tub. Make sure to get a

good seal on the slip nuts at the pipe joints.

1 Thread the makthreaded drain strainer into the fenfileeaded drain waste elbow. Wrap a

coi l

only.

of

pl umber 0 s utletwhderyeattatheoplug ran fitsth Handsl trglaten n

1 Attach the overflow cover plate, making sure theZugpdrain controls are in the correct

position. Tighten the mounting screws that connect to the mounting plate to sandwich the

rubber gasket snuglpetween the overflow pipe flange and the tub wall. Then, finish

tightening the drain strainer against the waste elbow by inserting the handle of a pair of pliers

into the strainer body and turning.

1 Attach the drain outlet from the DWO assembly to thendiPatrap. This is the part of the job

where you will appreciate that you spent the time to create a roomy access panel for the tub

plumbing.

1 Install fittings. First, thread the shower arm into the shower elbow and attach the spout nipple

to the valve assemjpl Also attach the shower head and escutcheon, the faucet

handle/diverter with escutcheon, and the tub spout. Use thread lubricant on all parts.

Facility Maintenance

Date:July 2020

Author. i Dr. Tsegaye G.KFW)

Pager8of 156

t

o

u



Figure 3.7 Steps of Installation of Bathtub

3.4.3 Checking andMaintenanceof bath

Check the bathtubx - Check wiether dripping after thieathtub filled with waterBath
installation checking is important, not only need to meet use standard, if there is any leakage

accidents will bring trouble to you. So bathtub checking should be divided into two phases:

First, ould take water testing several times after installation is finished. Flushing is

unobstructedpok around if there is leakage or.no

Second, Bathtub outfall should be directly connect with drain, avoid connect by plastic hose, not
to make an open trencinain away water anihe place against the wall may come out fine draw

after a long time service for human body deading and Water dynamic load.
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Steps to clear bathtub Rtrap stoppages,
Step 1.Remove the stopper linkage and the overflow cover.

Step 2Push a 1/4 to 1/ihch drain snake into the overflow opening until it meets some

resistance.
Step 3.Turn the snake using a pyshl motion until it turns freely.
Step 4.Remove the snake and run water through the drain to check if the stoppage is cleared.

Step 5.Replace the overflow cover and linkage.

Overflow cover and
stopper linkage

Figure 3.8Clear bathtub Rrap stoppages

Steps to clear drumtrap stoppages

Step 1.Remove the drutap cover and gasket and push a 1841/2inch snake into the trap's

lower line to search for the stopea

Step 2.If a stoppage exists, clear it.

Step 3.If there is no stoppage in the lower line, remove the snake and push it into the upper line.
Step 4.Turn the snake with a pyshil action to remog the stoppage and replace ¢jasket and

cover.

Step 5.Rurwater through the drain to see if the stoppage is cleared.
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Figure 3.9 Clear drurtrap stoppages
Cleaning andAdjesting Plunger-Type Drain

Coverplate
Linkage-adjusting

bracket

Trip lever

Overflow drain

Plunger

Drain opening

Tub shoe

Figure 3.10 Detailed compenets of plunger
1 A plungertype tub drainhas a simple grate over the drain opening
1 Clean hair and soap off the plunger

1 Adjust the plunge
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Figure 3.11 Cleaning gflunger

Clean and adjust Popup Drain
1 Raise the trip leverto the open position
1 Remove the screws from the cover plate

1 Adjust the popup stopper mechanism

-

3

Figure 3.12 Cleaning d?opup
3.4.4 Removingan old bath

If a castiron bath is beyond restoration and therefore worthless, it is easier to break it up in the
bathroom and carry it out in pieces. Drape a dust sheet over the bath; then, wearinl gloves,
goggles and ear protectors, shat with a heavy hmmer.Hack the old overflow from the wall

with a cold chisel, then fill the hole vaitnortar and repathe plasterwork.

3.5 Bidet

The bidet is designed for cleanliness of the localized parts of the body, and itfeerasy
purpo®s It usal for clear habit for men, women, and children. Its frequent application is
advisable for comfort and health and in keeping with a mode of sanitary living. The bidet is
equipped with valves for both hot and cold water and with aypofype wast@lug either for

retaining the water or for draining as desired. The inside walls of the bowl are washed by a

Date:July 2020 PageB2 of 156

Facility Maintenance Author. i Dr. Tsegaye GKFW)




flushing rim that uses the same basic principle of operation as the toilet bowl; however, the bidet
is intended to carry away human waste mateBadet also serve as a footh bath or for any
function that a lower set of bowl might perform. Bidet is much more closely related to a shower
than to toilet, although it appears more likely as toilet bowl.

-
)

,.
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|
|
|

204 10

. L b0
O O g
pm e~ 19 S

T—__A‘r—“_~“ TR

— 260 — €. cof outlet 245
Side View Top View o
- - ;
\ —=
= v | | 215
! 3 396
\ Floor line 4 | 1581 181
DAY 3 20T a A g o o ) ‘- — - ‘

- 240 —t C of outiet o NPRENE K,
— 308 — Side View Front View

Figure3.13.Standardlimensionsf bidet
3.5.1 Types of Bidet

Over-rim -supply bidet
This type of bidet is simply a lodevel basin. It is fitted with individual hot and cold taps or a
basin mixer, and has a buift overflow running to thewaste outlet in the bas The

disadvantage with an ovaim bidet isthe rim is cold when you sit astride it.
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Figure 3.14 Components ofer-rim-supply bidet

Rim-supply bidet

Rim is moresophisticatedbidet delivers warm water to the babiya hollow rim. Consequently,
therim is preheated and comfortable to sit on. A special mixer set with a douche spray is fitted to
this type of bidet. It incorporates the normal hot and cold valves, but a controlcentieeof the

mixer diverts water from the rim to the spitagad mouted in the bdbm of the basinBecause

the sprayhead is submerged when the basin is full

Figure 3.15 Components om-supply bidet
3.5.2 Installing a bide

When plumbing an ovaim-supply bidet, use exactly the same procedures, pipes and connectors
descibed for plumbing a washbasin. Fit the taps waste outlet and trap, then use a spirit level to
position the bidet before fixing it to the floor with nroarrosive screws and rubber washers.
Supply the hot and cold taps with branch pipes from the existitngdoen plumbing, and take

the waste pipe to the hopper or stack. When attaching the bidet set and trap {tsupptyn

appliance Screw the bidet to the floor before runnisigpply pipes anavasteaccording to the
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Water Regulations. Connect the cold supplyhe tank at the same lewad theexisting supply

pipe.The procedure is described here below:

Figure 3.16 Components bidet

Plumbing an overim-supply bidet

1. Tap

Tap connector

Waste outlet

Trap

© N o g bk~ WD

Waste pipe

Tap backnut and washer

Supply pipe 15mm (1/2 in)

Waste backut and washer
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Detailed Installation of Bidet

Materials

Figure 3.17 Materials for bidet installation

Detailed Installation of Bidet

T

l
l
l

Roughi n supply and drain |Iines according to
Applya roll of plumberds putty around the u
Installthepopup dr ain apparatus according to the
Place the bidet in its final location, checking that supply and drain lines will be in
alignment.

Removethd i det and drill 3016" pilot holes at
Connect the water supply risers to the bidet faucet using compression unions.

Hook up the drain line by attaching therBp to the drain tailpiece.
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1 Remove the aerator so any debris in the sufpé will clear and then turn on the water

and open both faucets. Check for leaks in lines and fix, if found. Assemble the bolt caps

and thread them onto the floor bolts.

Figure 3.18 Steps ilmstallation of Bidet

3.6 Lavatories/hand washbasins KIWB)

A lavatory is designed for washing hands and face. Lavatories come in a variety of shapes, sizes,

and colors. They are made of vitreous china, enameled cast iron, stainless steel, and plastic. Hot

and cold water is supplied through the supply system and #séevdrains into the sanitary

sewer.

Facility Maintenance

Date:July 2020

Author. 7 Dr. Tsegaye G.HKFW)

Page37 of 156




\
603
‘ ~ 186 ~ 556
‘ |
h —
i A
Top View Side View

Figure 3.19 Detailed dimension of lavatory
3.6.1 Typesof Lavatories/hand washbasins

Whethemodifying existing plumbing or running pipework to a new location, fitting a washbasin
in a bathroom or guest room is likely toepent few difficulties provided you give some thought

to how you will run the waste to the vertical stack. With carefully designed pipe runs, it should
be possible to plumb your house without a single pipe being vistblethis reason there are
different types of lavatories which describe here below:

Pedestalbasins

The hollow pedestal provides some support for the basin and it conceals the unsightly supply and

waste pipes.
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Figure 3.20Pedestal basins

Wall-hung basins

Older walthung basins are pported on large screfixed brackets, but a modern concealed
mounting is just as strong provided the wall fixings are secure. Check that you can screw into the
studs of a timbeframe or hack off the lathand plaster and install a mounting boaydwall. If

you want to hide pipes, consider some forrparieling

Figure 3.21Wall-hung basins
Wall hung HWB installation
Use the following step® install a walhung lavatory
Step 1.Install the mounting board between the studs at the properthegihg the same
method as for a wahung flush tank.
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Step 2 Attach a hanger bracket on the finished wall using the proper length of wood screws at
the recommended height. The metal bracket must be level.

Step 3Place the lavatory on the bratkand push down. Make sure the lavatory is level.

Figure 3.22Vall-hung lavatorynstallations
Corner basins

Handbasins that fit into the corner of a room are sg=g8ng, and the pipavork can be run

conveniently through adjacent walls or concedilgdboxing them in across the corner.

Figure 3.23Corner basins
Recessed basins

In a cloakroom or WC where space is very limited, a small Ihasth can be recessed into one

of the walls. Also, you can recess a standard basin to conceal the plumbing.
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Figure 3.24Recessed basins
Counter-top basins

In a large bathroom or bedroom, you can fit a washbasin or pair of basins into a counter top as
part of a buikin vanity unit. Cupboards below provide ample storage for towels and toiletries,

while alsohiding the plumbing.

Figure 3.25Countertop basins
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3.6.2 Lavatory installation

Figure 3.26Lavatory installation
Plumbing a washbasin
1. Top backnut and washer
2. Flexible copper pipe

3. Supply pipe
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Isolating valve
Wade outlet
Waste backut and washer

N o g &

Bottle trap
8. Waste pipe
Install a Pedestal Sink
1. Install blocking between the wall studs
Set the basin and pedestal in position and brace
Set aside the basin and pedestal.
Attach the faucet, and then set the sink orptestal.
Hook up the drain and supply fittings.

a k~ 0N

:’$'.‘ji,'-.. i A v

==

Figure 3.27nstall a Pedestal Sink
3.6.3 Lavatory faucets installation

Use the following steps anddure 3.28to install faucets:

Step 1 Apply plumber's ptty on the bottom of the faucet

Step2. Place the faucet on the top rear of the bowl, with the threaded end through the holes.
Step 3Place a washer and attach a locknut to each threaded end under the bowl.

Step 4.Tighten each locknut with a basin wrench.

Step 5Wipe off any exess putty, if used, around the faucet.
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Spout
tailpiece

T-fitting ~ il

Flex’lube

Figure 3.28 avatory faucets installation

Gasket

Wazsher

Index caps

risers

Locknut

Handle screw || Pop-up stopper lift rod

Handle s
= { PO
I ) W il | Aerator

Tailpiece

%" coupling
nuts

Clevis

Pivot rod

Supply
rsers

valves

Steps of flange installatiorfor plug or a pop-up plug

Step 1.Apply a ring of plumber's putty around the drain outlet and set the flange firmly into

the outlet.

Step2. Connect the flange to the bowl with a washer and locknut.

Step 3 Coat the flange threads with pHment compound and screw on the tailpiece.
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Step 4.Connect the ftrap between the rough waste outlet and the tailpie¢Eigure 3.29).
All connectionsshould be made with washers and slip nuts to formpeadf joints.

Slip nuts

Figure 3.2%Prain-plug assembly anB-trap connection

Installing a pop-up drain

1.
2. Unscrew the cap holding the balhdpivot rod in the popup body and withdraw the ball.

3.

4. Clean the drain opening above and below, and then thread the locknut all the way down the

Put a basin under the trap to catch water.

Remove the popp stopper.

new popup body, followed by the flat washer and thblrer gasket (beveled side up).

From below, face the pivot rod opening directly back toward the middle of the faucet and
pull the body straight down to seat the flange.

Drop the popup stopper into the drain hole so the hole at the bottom of its post is closest to
the back of the sink.

7. Put the cap behind the ball on the pivot rod as shown.

8. Loosen the clevis screw holding the clevis to the lift rod.

Facility Maintenance
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Plumber's putty

Figure3.30Installing a popup drain

Installing a widespreadfaucet

1. Insert the shank of the faucet spout through one of the holée isink deck (usually the
center hole, but you can offset it in one of the end holes if you prefer).

2.In addition to mounting nuts, many spout valves for widespread faucets have aetapssr
fitting that goes between the underside of the deck anthd@ting nut.

3.Mount the valves to the deck using whichever method the manufacturer specifies

4. From below, thread the mounting nuts that secure the valves to the sink deck.

50nce youodve started the nut on t hbasintwremce,aded
squeezing the lugs where the valve fits against the deck.

6.Attach the flexible supply tubes (supplied with the faucet) to the water outlets on the valves.
Some twist onto the outlets, but others (like the ones above) click into place.

7 Attach flexible braideemetal supply risers to the water stop valves and then attach the tubes to
the inlet port on each valve (usually with Teflon tape and a-twiditting at the valve end of
the supply riser).

8.Attach the spout.

9.If your sink did not havapopup st opper, youoll need to repl
a popup stopper body (often supplied with the faucet).

10. Attach the clevis strap to the pivot rod that enters theympograin body, and adjust the
position of the strap so it raisesdalowers properly when the lift rod is pulled up.

11.Attach the faucet handles to the valves using whichever method is required by the faucet
manufacturer.

12.Turn on the water supply and test the faucet.
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Figure 3.31 Installing a widespread faucet

Installing a single-body faucet

1. High-quality faucets come with flexible plastic gaskets that create a durable watertight seal at
the bottom of the faucet, where it meets the sink deck.

2.Insert the faucet tailpieces through the holes in the sink.

3.Slide the it rod of the new faucet into its hole behind the spout.

4.Grease the fluted valve stems with faugpetaseghen put the handles in place.

5.Unscrew the aerator from the end of the spout.
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Figure 3.32 Installing a singleody faucet
Repairs of Pop-up plug
Use the repair steps below when the-ppmplug (stopper) fails to kedpigure 3.33).
Step 1Loosen the clevis screw with pliers.
Step 2 Push the pojp plug (stopper) down so that it sits snugly on the flange.
Step 3.Tighten the clevis screw. Eme that it fits snugly on the flange.
Step 4.Squeeze the spring clip and pull out the pivot rod from the clevis hole.
Step 5Close the stopper and fill the bowl with water.
Step 6.Check the water level to ensure that the stopper holds water in theftsieps 16 do
not fix the problem, continue by using the following steps:
Step 7.Tighten the pivoball retaining nut. If the leak continues, remove the nut with pliers.
Step 8.Squeeze the spring clip, sliding the pivot rod out of the clevis hole.
Step 9.Slide the pivotball retaining nut and worn washers off the pivot rod.
Step 10Slide new washers and the ball nut onto the pivot rod and tighten the pivot ball.
Step 11Reassemble the pivot rod into the clevis hole.
Step 12Run water into the latory and check the connection for leaks.
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3.6.4 Clear up lavatory

Using Plunger

Use the procedures below to clear stoppages.

Step 1Place a wet rag in the bowl's overflow opening. If the lavatory has-apppug, remove

the plug.

Step 2.Set a plunger evthe waste outlet and push it up and down until the water completely
drains out of the bowl.

Step 3.Remove the rag from the overflow opening and replace thgpgapg, if necessary.

Step 4.Run water through the drain to ensure that the stoppage \&®demo

Plunger

Figure 3.33Clear up lavatory using plunger

Using Snake

Use the steps below to clear stoppages.

Step 1.Remove the plug if the lavatory has apogplug.

Step 2.Push the snake down into the waste outlet as far as it will go.

Step 3.Use a pusgbull and turning action until the water completely drains out of the bowl.

Snake

Figure 3.34Clear up lavatorysing snake
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Steps to clear lavatorystoppagesof P-trap

Step 1.Place a container under thidp to catch the water spillage, and then disassemil@ th
trap.

Step 2.Push the snake into the drain line, turning it with a-pullaction until it moves freely.
Step 3.Remove the snake and replace tlra@ then run water through the drain line to ensure

that the water flows freely.

Figure 3.3%Clearup stoppages of-Bap
3.7WATER CLOSET

Water Closet is a plumbing fixture used to convey organic body waste to the plumbing system.
Water closet however, is classified according to design, shape, quality and color.

Based on desigrthe water closet can be skfied as pail flush type, siphon jet, squat type,
siphon vortex, wash down type, direct flugalve type, and reverse type.

Based on the quality with respect to quality, water closet must possdse following
characteristicsflush down quietly flush down the liquid and waste completelyust function
efficiently, and nust retain large amount of standing water surface area inside the bowl to
prevent fouling and contamination.

Based onShape with respect to shape, wateloset isclassified into two tpes, namely;he
Round Typewhich is intended for installation onlimited space anche Elongated Typeavhich

is more comfortable but occupies a larger space. Morethis type has a large amount of
standing water inside the bowl which is more saniteny easier to maintain.

Based on Color,with respect to color, varioukinds of pastel and bright colors are now

available for the designers and users freedom of choice.
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3.7.1 Types of water closet

The Pail Flush Type Water Closet

The pail flush type water @$et is the smallest and the simplest form of water closet
designed without water tank. The flushing action can be agitated by a small quantity oftwater.

is a minikwater closetypeintended for installation in @ery limited space and budget.

i A Y
) [
TOP VIEW
> ol

C of outiet

4 FRONT VIEW

SSIDE VIEW
Figure3.36 ODmensions opail flushwater closet
The Squat Type

The squat type is another simple type of water closet without water tank intended to be
installed flat on the floor or elevated to a few centimeters from the flo@rFilushing action can
be agitated with one half gallon of water similar with that of the pail flush type water closet. This
type WC is commonlyseen installeth a public toiletfor ladies.

FRONT VIEW SIDE VIEW
Figure 3.37Squat Types WC
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The Wash Down Type
The wash downype water closet has the followicharacteristics

It flushes through a simple wash down action.
It discharges waste into a trap way located at the front of the bowl.
It is easily recognized by the budget on the front.

It is more subject to clogging thame other types.

= =/ =4 A4

It has small amount of standing water leaving a large exposed surface at the inside
front of the bowl which is susceptible to fouling, staining and contamination.

1 It cost less but least efficient and the noisiest of all types of wateztclo

w
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(a) Siphon action washes down with jet (b) Wash down toilet bowl
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c) Washdown type water closet

Figure 3.38Washdowntype

The Reverse Trap
The reverse trap type water closet has the following characteristics:

1 It flushes through a siphaaction created in the trap way located at rear of the bowl.
1 It retain large amount of surface water as compared with the wash down type,

1 Itis efficient but moderately noisy.
1

This type of water closet is little more expensive than the wash down type.
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Figure 3.3%Reverse trap water closet

. . Date:July 2020
Facility Maintenance Author. T Dr. Tsegaye G.KEW) PagelO3of 156




The Siphon Jet Water Closet
The siphon jet water closet has also the following characteristics:

1 Interms of cost, it is higher than the wash down and the reverse trap type, but is more
efficient in services.

1 It retan larger amount of standing water which mostly cover the bowl interior.

1 It has larger trap way making it less likely to clog and the flushing action is quieter
than the other types.

1 Itis very sanitary than the other types.

T3

\ ¥ |
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RO b e 5, e o g
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Figure 3.40Siphon jet water closet

The Siphon Vortex Water Closet
This type of water closet has the following characteristics:

1 Although it is acceptably expensive type of water closet bowl, yet proven to be less
noisy and vey efficient in service.

1 The flushing action is started by a whirlpool motion followed by a flush down of the
liquid and waste completely.

1 It retain large amount of standing water covering almost the interior surface of the

bowl.

1 Itis very sanitary and ep$o clean.
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Figure 3.41Siphon vortex wateclosets

The Direct Flush Valve Type Water Closet
This type of water closet is sometimes referred to as DFV. Most of the residential toilet consist

of a bowl and a water tank which serve as a reservoir adrviiat flushing the toilet bowl. In

places where water is abundant and the pressure is high, flushing action can be obtained directly

from a flush valve accessories totally eliminate the installation of a toilet water tank. However,

this particular type isommonly installed in commercial and institutional suite and sometimes on

residential house at the choice of the owner.
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3.7.2 Method of Closet Water Control
1. Gravity Tank WC
Thewater closets have 20 4-gal (7.5 to 15 L) water storage tanks. Theewa discharged into

the bowl by gravity.

Direct-action cistern R—— Refill tube
The components of o
a typical direct-action L
WC cistern.

" 1Float valve

2 Float

3Floatarm

4 Flushing lever

5 Wire link

6 Perforated plate

B =

T

X T Overflow tube
! ! ’
|

1 ’l

/ Flush valve

¥

ISV

7 One-piece siphon
8 Flap valve
9 Overfiow

10 Sealing washer
11 Retaining nut
12 Flush-pipe connectol

Figure 3.42 Detailed component ahk WC

2. Flush meter Valve WC
The water closets are equipped with a flush meter valve that admits-néiaseired (adjustable
between 5 and 10 seconds) amount of water intodié bnder the water pressure. The amount
of water admitted is between 2 and 4 gal (7 to 15 L) which is similar to that of gravity tank type
of control. However, the instantaneous water demand rate is considerably higher (about 20 to 30
GPM, 75 to 114 L/mih The flush meter type water closet can be ready for use immediately after

flushing and therefore is mostly used in public applications.
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Manual flushometer Automatic flushometer valve
valve (solenoid valve)

——

Figure 3.43 Components of flush meter valve

When the flush meter valve is in the closed position, the segmeaiirdgan divides the valve

into an upper and lower chamber with equal water pressure on both sides of the diaphragm.
Movement of the handle in any direction pushes the plunger, which tilts the relief valve and
allows water to escape from the upper chambleenT the water pressure in the lower chamber
becomes greatethan that of the upper chambérhis greater water pressure in the lower
chamber raises the relief valve and the diaphragm as a unit and allows water flow through the
valve. While the valve is @pating, a small amount of water flows through the bypass orifice of
the diaphragm, gradually refilling the upper chamber and equalizing the pressure once more. As

the upper chamber fills, the diaphragm retumthe seat to close the valve.
3.7.3 Installation Related to Closet
Installation of Flush Valve

1. Before removing the old flush valve
2. Unscrew the bolts
3. Unhook the chain from the handle lever arm
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Place the new flush valve in the valve hole

Position the flush valve flapper

With the tank lying on its back

With the hex nuts tightened against the tank bottom

© N o g &

Connect the chain clip to the handle lever arm

Figure 3.44nstallation of Flush Valve

Installation of Fill Valve

T

Toilet fill wvalves wear out eventuarlidty. The\
just replace them.

If the fill valve spins while you turn the mounting nut, you may need to hold it still with

locking pliers.

The new fill valve must be installed so the
overflow pipe (see insgt

Adjust the height of the fill wvalve shank s
related.

Slip the valve threaded end down through the tank. Push down on its shank (not the top)

while tightening the locknut (inset).

Facility Maintenance
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1 If the overflow pipe Bs a cap, remove it. Attach one end of the refill tube from the new valve
to the plastic angle adapter and the other end to the refill nipple near the top of the valve.
1 Turn the water on fully. Slightly tighten any fitting that drips water. Adjust thenewel in

the tank by squeezing the spring clip on the float cup with needle nose pliers and moving the

cup up or down on the link bar. Test the flush.

Figure 3.489nstallation of Fill Valve

3. Pressuretank WC
In the pressure tank type of control, thater closets are equipped with a pressurized tank within
a conventional gravity tank. The pressurized tank is charged with air and water under 25 psi (172
kPa) water pressure. When the plunger at the base of the tank is releasedyaler amxture is
forced into the bowl to blow out its contents. Because the blowout action is by pressure, 1.5 gal
(5.7 L) of water is sufficient. Thus, a considerable amount of water is conserved. However,

pressure tanks are noisy, which must be taken into consideration.
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Figure 3.46Pressure tank WC

4. VacuumWC
The vacuum type of water closet operates on a central vacuum piping syétem the valve
below the bowl is opened, the contentdle bowl are sucked into theaihage piping system
under vacuum using only 0@al (1 L) of water per flushingThis type of water closet is

commonly used on airplanes, trains and oceangoing ships.

Water [P T2 = o ' e~ 4%
Diacharce S AR AL X\
Seal{__ valve. / \ Washdown K I\

».\\‘,- Prommmndy “ Wator X i A

= F=r=d under vacuum J— -
Figure 3.4 acuumwWC
Water closets tank types
Tanks are classified as cleseupled (floormounted) and wall hung. A closeupled tak is
attached to a floemounted bowl. A wathung tank is attached to the wall above the bowl, using
fittings for the bowl connection. The flushing mechanism is the same for both types.
Water closetstank installation
Steps to mount floemountedank: tse the following steps ara$s shown in igure3.48
Step 1. Push the corshaped gasket over the tank's flustive outlet. Place the cushion gasket
(if included) on the bowl and line up the holes.
Step 2. Place the tank on the bowl with the bolt holesllup.
Step 3. Slide a rubber washer on each bolt, from inside the tank, push the bolts through the holes.
Step 4. Slide a washer over each bolt under the back lip of the bowhadtight the nuts.

Step 5. Tighten the nuts alternately to seat the casketjand tank on the bowl.

Date:July 2020
Author. i Dr. Tsegaye G.KFW)

Facility Maintenance Pagell0Oof 156




E==——"
Figure 3.48 [@tailed component dfloor-mounted tank

Wall Hung Tank

To mount a wathung tank, use the following steps,

Step 1. Install mounting board by notching the wall studscammendetieight.

Step 2. Install the etiw and spud connection (flange) to the rear of the bowl.

Step 3. Slide the slip nut, ring, and washer (in that order) onto the other end of the elbow.

Step 4. Attach the tank to the wall's mounting board with screw bolts. Make sure the elbow is in
the tanks outlet and the tank is level.

Step 5. Check the elbow alignment and tighten thejaiifh nuts
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| Closet screw
Closet tank —
i Tank

iy - - Mounting board
+="Outlet |

: Water closet elbow
~j-=-4— Rubber washer

r~e—— Metal friction ring i_;w

{55 = Slip-joint nut ‘r’
Water closet elbow

Supply plpe
Slip-joint nut s -
— )
~ 5 Rubber-washer | i
A Inlet 1

Metal frictiofing |/ Juc
Spudfiange * ‘7)\
Closet — | Spud
Water closet elbow detail

Figure3.49 Walthungtanks

-

Water Closets Bowl hstallation

Watercloset bowls are dier floormounted or wall hung. Ae method of installing water closet
bowls is the same regardless of the flushing action

Floor-mounted bowl:

The materials fofloor-mounted water closet bowistall area floor flange, a water closet bowl,

a level, a wrench, andveax or rubber gasket.

The steps of Floormounted bowl installation

Step 1. Place the floor flange over the closet bend until the flange rests on the finished floor and
then make a joint for the type of piping being used.

Step 2. Put two bowl bolts witheir threaded ends up into the flange slots.

Step 3. Turn the bowl upside down on protective waste newspaper or wooden strips to avoid
scratching. Set a wax gasket over the horn.

Step 4. Turn the bowl right side up and set on the flange with the boltggthtibe holes of the

bowl.

Step 5. Place a washer and nut on each bolt, tightening each alternately until the bowl is set.
Step 6. Ensurthe bowl is in a level position. If not level, use thin metal shims to make it level.

Step 7. Place a nut cap on eacih and tighten down. Do not over tighten
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Figure 350 Detailed component of floor mount WC

Floor-mounted water closet bowl

1. Clean and inspect the closet flange.

© © N o g s~ w D

Insert new tank bolts

Remove the wax ring

Lower the bowl onto the flange,
Attach thetoilet tank.

Adjust the fill valve as directed
With the tank lying on its back,
Position the tank on the bowl,
You may stabilize the bolts

10.Hook up the water supply
11. Attach the toilet seat

Plumbing a WC

1 Overflow-pipe
connector

2 22mm (¥in) overflow
3 Cistern

4 Float valve

5 Tap connector

6 15mm (!4in) supply
pipe

7 Flush-pipe connector
8 Flush pipe

9 Push-fit flexible
connector

10 WC-pan outlet

11 Flexible outlet
connector

12 Soil pipe
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Figure 351 Steps installation ofldor-mounted water closeoiw!
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Wall hung bowl

A wall-hung, water closet bowl is installed on a carrier mounted between the wall studs. This

type of water closet is used mainly in commercial buildings, but may also be found in residential

buildings. Use the following steps antgbre 3.52to hang a water closet bowl:
Step 1. Install a carrier using the manufacturer's instructions.

Step 2. Connect the carrier's outlet to the reinmglaste pipe.

Step 3. Place a sealing gasket in the rear opening of the bowl.

Step 4. Place the bowgainst the wall with the carrier's bolts passing Through the bowl's holes.

Step 5. Place a washer and nut on each bolt.
Step 6. Keep the bowl level and tighten the nuts alternately.

Step 7. Place beauty caps over the bolts.

\\\; \ \ /’ E{. ’[
gl Ve P
N e -
R’ L e / ) F |

Figure 352 Wall hung bowl
3.7.4 REPAIRS AND MAINTENANCE

Flushometers

When the valve is not flushing or will not stop flushing, repair the flushoraster
Diaphragm-type,

Step 1.Turn off the water supply and remove the outer cover.

Step 2.Remove the inner core. If the covdl mat remove easily, pry it off with acrewdriver.
Step 3.Remove the relief valve.

Step 4.Remove the valve seat.
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Step 5.Remove the clogged or worn diaphragm and clean.
Step 6.Install the new diaphragm.

Step 7.Reassemble the valve.

Step 8.Turn the wateupply on and check the valve's operation.

Piston-type;

Step 1.Turn the water supply off and remove the outer cover and gasket.

Step 2.Remove the inner cover and the gasket.

Step 3.Remove the brass screws and retaining plate.
Step 4.Remove the clogged ornmwvaubber cup.

Step 5.Install the new rubber cup.

Step 6.Reassemble the valve.

Step 7.Turn the water supply on and check the valve's operation.

| _— { 1 I. ) S
Ouler cover @fk o
o S—
> C
p— caskel <@_:h‘_’ Inrar cover
e

: Innar cover EI-:T)

| “— Gaakel I e R
wﬁr.]h\ STEFNS J
B Valve seal
. — Rataining plate @
=
P b — Diaphragr
Rubbar cup =,
e

Piston type Diaphragm typo

Figure 353 Components of flushometer
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Flushometer Repairs

Use the stepso repair handles

Water leak at thehandle,

Step 1.Turn the water supply off at the angle valve and unscrew the retaining nut.
Step 2.Pull out the handle body containing all the parts up to the packing nut.

Step 3.Grip the handle body with a wrenchl anscrew the packing nut wittmother wench.
Step 4.Remove the worn packing washer and install the new packing washer.

Step 5.Reassemble all the parts.

Step 6.Turn the water supply on and check tredle for leaks and for propeperation.
Loose or wobbly handle

Step 1.Turn the water supplyf @it the angle valve and unscrew the retaining nut.

Step 2.Pull out the handle body containing all the parts up to the packing nut.

Step 3.Grip the handle body with a wrench and unscrew the paukingth another wrench.
Step 4.Grip the handle body wighwrench and unsew the bushing with loclgrip pliers.
Step 5.Remove the worn bushing spring or péuramnd replace worn parts witlew ones.
Step 6.Reassemble all the parts.

Step 7.Turn the water supply on and check tredle for leaks and for propeperation.

etaining nut Packing nut

CK ng A (I
Plun | J yasher Washer 4
Yy "
\ { \ ; - Y
"k

[ - C N8 fi £
h T \
/ Bushing spring

A A
fandle bod plunger)

Figure 354 Flushometer Handle Repair

Steps toRepair Ball-Cock

The water level is so high that it is running into the top of the overflow pipe.

Step 1.Remove the tank top and unscrew the float ball from the float rod.

Step 2.Shake the float bb#o find out if water is in tle ball. If water is inside thieall, replace the
ball. If no water is in the ball, the float ball is functional.

Step 3.Screw the float ball back onto the rod.
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Step 4.Place both hands on the middle of the flogiand careflly bend the balkide of the rod
down about 1/2 inch.

Step 5.Flush the water closet to see that the water |leabloist one inch below thep of the
overflow pipe and then replace the tank top.

Steps toRepair the water running in a water closet

Step 1Remove the tank top and turn off the water supply at the shutoff valve.

Step 2.Flush the water closet to empty the tank.

Step 3.Unscrew the flush (tank) ball from the lift wire.

Step 4.Check the bottom of the flush ball for damage or wear.

Step 5.If thelush ball is damaged or worn, replace it with a new one.

Step 6.Clean the flush outlet valve seat with emery cloth or steel wool.

Step 7.0perate the handle to see that the flush ball sits evenly instfredtietvalve.

Step 8.Turn the water supply ondaifush the water closet to check the repair.

Or

Remove the old supply tube.

Grip each tank bolt nut

Remove the nuts that hold the bowl to the floor.

= =_ A =

Removing an old wax ring

Figure 355 Steps to Repair water closet

Replace the tank top

Step 1.Removéhe tank top and turn the water supply off.
Step 2.Flush the water closet to empty the tank.

Step 3.Remove the float rod with the float ball attached.

Step 4.Remove the screws or pins at the top of the ball cock assembly.
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Step 5.Lift the plunger out of theessembly.

Step 6.Remove the washer located under thtnoof the plunger and-@ng from around the
plunger and replace them.

Step 7.Reassemble the ball cock assembly float rod with a float ball attached.

Step 8.Turn the water supply on and check thiecoak.

Float-Cup Repairs

Use the following steps to make repairs to the float cup

The water level is so high that it is running into the overflow pipe.

Step 1.Remove the tank top. Squeeze the top andnibaif the adjustment clip angove it
down on the pll rod to lower the float cup.

Step 2.Flush the tank and then check the incomirignievel.

Step 3.Replace the tank top if the level is correct.

Step 4.Replace the tank top.

Repairing Waste System Stoppages

The common problem in waste systems is gp&ge. A ppage can occur in a fixtudgain,
floor drain, branch line, or main line. The cause cahdig grease, or other foreignatter that
holds back the flow of waste disposal. Use thegeralearing tool to clear tretoppage. These
tools below are designed to clear stages in different areas of theaste system. These areas
include water closets, lavatoriesid sinks, urinals, bathtubshower drains, branch and main
waste lines, and grease traps

| i
o .
. 1 _ |
—~ l[ - -\L i [l
£ e : f
Vacuum Forca-cug 'x:'—!"\._,/’ﬂ
Plungers Waler closet snake

Figure 356 Clearing Tools

Water closet sifppages can be cleared with
Force-cup plunger
Use the following steps toezr stoppages with a forcepplunger:

Step 1.Pump the plunger up and down until the water level drops.
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Step 2.Place toilet paper in the bowl and flushwiater closet to chedkthe stoppage is cleared.
Water closet snake

Use the following steps to clestoppages with a water closgtake:

Step 1.Push the snake into the bowl and turn thdl@arockwise with a puspull action until
the water level drops.

Step 2.Check to sekthe stoppage is cleared as in step 2 above.

Clearing with a Clearing with a
force-cup plunger water doset snake

Figure 357 cleaning water closet

3.8URINALS

Since urinals are commonly installed in public rest rooms and are subjected to hard usage, it
is essenti al t hat t heyempdheskem dssleah and frea of debrisash i ¢ h
possible. Frequently, the toilet is used (rather than the yrimaich may be an entirely sanitary
practice; however, the toilet is too low for convenient use as a urinal. Similar to water closets in
construdion and operating principle, they are either wall mounted or -flo@unted. Water

flushing action should thoroughly clean the entire interior fixture surfdceal should be
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constructed from a material that is nonabsorbent and no corrosive. Wood sénverlde used,
because it is absorbent and iron is corrosive. The two materials that are best suit for this purpose

are earthenware and vitreous china.
3.8.1 Types of urinal

There ardifferent types of urinals are in use. These are known as trough, indiwelaipe,
pedestal and stall.

Trough

The trough type urinal is provided with a polished brass beéipes strainer and a concealed
perforated brass flush pipé#.is wall hung with a flush tank. The urinal has perforated pipe
across the rear, which alls water to flow down the back of the troughen flushed.

Typical roughingin dimensions may vary and should for a trotigbe urinal.

p——
i ]
I\\I—:-: P __'___."
e —ﬁj.== ——
Trough

Figure 358 Trough

Individual wall -type

Several different types of individual wdllpe urinals are used. The Wwaype unit usually
consists of a bowl that is attached to the wall at a convenient height and means for flushing and
discharging the waste. The two common methods of flushing usetheamash down typand

the siphoret type The liptype urinals shoul be of the flushing rim type. This permits
thorough cleansing of the entire interior surface of each flusl§imge the bowl of the wash

down type of urinal does not carry a standing body of water, an offensive odor may result, unless
the urinal is fluskd each time that it is used. This is not a disadvantage in the $igtdype of

urinal, because a quantity of water remains in the bowl after each flushing.
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Figure 359 Wall hung

Pedestal type

The basic construction of the pededtgde urinalis similar to the toilet bowl. Since it is flushed

and cleaned by siphget action. It is probably the most sanitary of all the different types of
urinals, because all waste material is removed with each flushing action. The passage through the
trap is st as large as that most toilets, and because of the siphon jet action, clogging is almost

impossible.

Figure3.60 Pedestal

Stall-type

These are usually designed with careful consideration of the hygienic principles that are
essential to good healthhe sloped front design encourages closer approaches over the lip of the
urinal; consequently, improvement in resbm cleanliness and easier maintenance result. The
drip receptor is unusual large, and the sides argstrdacilitating tile settingThese urinals are
available with integral flushing rims, which distribute the flushing action evenly to cleanse the

stall interiors thoroughly.
3.8.2 Urinals Installation

Steps tol nstall Wall-hung Urinal:
Wall hung:use the following step® hang

1. Install the dainpipe and vent pipe,
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8.
9.

Attach the mounting brackets above the floor,

Apply Teflon tape to the waste outlet

Hang the urinal on the brackets

Determine the distance from thenterline of the water inlein the top of the urinal,
Measure from the wall stace to the first thread of thadapter.

Apply a small amount of pipe sealdntthe adpter threads, and then thread ¢batrol stop
onto the adapter threads.

Hand tightens the tailpiegsto the flushometer valve body.

Hand tightens the slip nthatconrects the valve body to tle®ntrol stop.

10.Use a smootiiawed spudwrench to securely tighten thailpiece, vacuum breaker, and

spud couplings.

11.Test, while testing th8ush, adjust the supply stop screw countdockwise until adequate

flow is achieved.

Control stop
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Figure3.61 Steps to Install Walhung Urinal

Steps tolnstall Trough
Usethe following steps to hang a trough urinal
Step 1lInstall the mounting board for the trough and tank.
Step 2 Attach the tank to the wall and install the flushing mechanism
Step 3lnstall the hanger for the trough bowl.
Step 4 Attach the bowl to the wall.
Step 5.nstall the waste connection to the rotighpiping.
Step 6.Install the piping from the tank to the trough bowl.
Step 7Install a water line between the tamdahe roughkin piping.
Step 8.Turn on the main water supply and flush the urinal several timékeok for leaks.

3.9 Showers

The $owering is generallguicker than takig a baththis helps to alleviate the morning queue
for the bathroomShower ald value to your homdmprovements in tectology have made
available a variety opowerful andcontrollable showersShowers can be integrated with a
bathtub or be independently constructed into shower stalls or a group of showermajor
concern is th control of water temperature by a mixing valve betweed antihot water. A
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shower has many advantages over a bathtub which intthedemall amount of space required

for installation, the small amount of water used compared with bathtub use, antiosanita
Types ofPressure and flowof water in shower

When choosing a shower, it should t@nsideredn mind that pressure and flow are not the

same thing.

Gravity fed showers

In many homes cold water is stored in a tank, from which it is fed towadtet cylinder situated

at a lower level. Both the hot and colater pressures are determined by the helggad) of this

cold water storage tank above the shower. Provided therdaastton 3ft between the bottom of

the tank and the showerheadhte reasonable flow rate and pressure. If flow and pressure are
insufficient for a satisfactory shower, it may be possible to improve the situation either by raising

the tank or by installing a pump in the system.

Plumbing a shower
1 Supply pipe

15m {m

2 Connectos
|push-fit jonts are
Tairy common}

3 Shower mixaf

4 Wasta oullet

5 Back-nut

and washer

6 Shatow-sea! vap
(lor a single-stack
wasie system, use a
doeep-seal or compact

trap or a wasts valve}
7 Wasta pipe

ADmm (14in)

8 Shower tray

1 Coramic tiles
2 Timber cover strip
3 Exterior-grade
phywood, wallboard
or wall panglling

4 Shower mixar

S Pipework

6 Timber frame

7 Plasterboard

8 Shower tray

Figure 362 Detailed shower components
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Electric Shower

If you've decided to install an instantaneous shower in the cubicle, run both the electrical supply
cable and a single 15mm pipe from the risingmthrough the stud partitiorit a nonreturn

valve and an isolating valve in the pipe. Do holes in the wall just behind the shower unit

for the pipe and cable. Join a threaded or compression connector to the supply pipe, whichever is

appropriate for the water &t built into the shower unit.

(=

Plambing an
instantaneous shower
1 15mm ['%n) pipe

.....

Figure 363 Detailedof electricalshower omponents

Main pressure showers

You can supply some types of shower directly from the mains. In fact, one of the simplest to
install is an instantaneous electric shower, which is designed for use with mains pressure.
Another alternative is to install adrmailstore cylinder. Mainpressure water passes through a
rapid heat exchanger inside the cylinder. Yet another option is to store hot water in an unvented
cylinder, which will supply higfpressure water to a shower without the need for a booster pump.
Nowadays showers are often supplied from combination boilers, though these often need to run
at full flow to keep the boiler firing properly before buying a shower.

Shower pumps

Pumped or boosted showers asedi to overcome the problems of restricted h@he shower

pumps is suitable for boosting an individual mixer shower or supplying eednkstantaneous
electric shower, by increasing the static pressure and flow rate to the shower outlet. They are not
designed for use on madfed installations. Tky can be used on installationgh as little as300
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mm head. Manufacturers provide detailed installation instructions, including the electrical
comection requirements, and theseuld be strictly followed.

3.9.1 Showerheads

If spray from the showerhead isi@ven, clean the spray holes. The outlet or inlet holes of the

showerhead may get clogged with mineral deposits. Showerheads pivot into different positions.

\ Standard Massaging
{' % ¢ "f'

Rainfall

One handie type Two handle type Three handle type
TYPICAL THERMOSTATIC SHOWER VALVES Combination

Figure 364 shower head
3.9.2 Shower Installations

Tile shower installation
The tile showehas tile or marble walls on three sides with a waterproof shower curtain or door
that can be closed while the shower is in use. The tiled floor slopes to the center (or rear) where a
drain is placed. The wall should be waterproofed by setting the til@aierproof cement. The
floor is generally laid upon a lead shower pan, which forms a waterproof base on which to lay
the tile, as shown ifigure 3.65. Complete waterproofing is the most important requirement of
shower installation. Tile installed with goapiality waterproof cement provides a waterproofed
wall. For the floor, a waterproof base (shower pan) under the shower is necessary, since water
standing on the tile surface can seep through and cause leaks.

Lead shower pan
Before installing the leadhower pan, a carpenter must rough in the general outline of the stall

and lay a solid base of subflooring or plywood. Without a solid base, the shower pan is soft and
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flexible. If not supported properly, the pan will sag and leak under the weight tiethHespect

the rough in of the trap underneath the flooring to ensure that the outlet is correctly placed.

Sirainer

Tile

Lead shower pan
Seepage flange

Caulked joint Trap

Figure 365 Shower pan installation

Sloped floor

Trap arm

Branch drain line — |

Figure 366 Clearing ofShower pan installation
Many types of shower drains are available. Theinrlégure 3.67, has the propelength nipple
for placing the seepage flange deweel with the lead pan threaded into the nipple. The lead pan
is made bysing a solid sheet of lead 6 to 8 inches larger than the size of the showantloor
bending up th edges at right angles to the desired height. Use the following procedure to install
a lead shower pan:

Step 1.Cut a hole where the drain is located and lower the lead showertpasianoe. The

pan should rest firmly on the seepage flange of the shanaer.
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Step 2Coat the inside of the lead shower pan with asphalt.

Step 3Place pipgoint compound or putty under the top of the flange.

Step 4 Place the upper flange on top of the lower flange and attach them together to form a

watertight joirt between the shower waste and the shower pan.

Step 5.Thread the strainer down into the flanges to the desired level of the tile.

Step 6. Complete the installation by laying cement in the shower pan and tiling the floor.
Concrete shower pan
Concrete shoer pans with prefabricated, steel shower stalls are easy to install. They are often
set up after the original construction. In this case, the cement base is laid directly on top of the

floor.

Stall shower installation:
The stall shower is a prefabricatedit with three sides and a base, fitted together. The sides are

thin sheets of grooved steel, fitted together with a watertight joint. The base is usually precast

concrete. Spray from the showerhead causes considerable noise as it hits the thin dieel, and

metal sides tend to rust rapidly.
Fixing and Replacing Showerheads

Shower arm

|

Swivel ball nut
s 8

\ Spray adjustment
cam lever

b-‘

Collar nut

Swivel ball

O-ring

Spray outlets

Figure 368 Shower head detailed
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1 Unscrew the swivel ball nut, using an adjustable wrench or chéypebliers. Wrap jaws of
the tool with masking tape to prevent marring thashin Unscrew collar nut from the
showerhead
Clean outlet and inlet holes of showerhead with a thin wire. Flush the head with clean water.

Replace the @ing, if necessary. Lubricate the-ridg with heatproof grease before

installing.

Figure 369 Repairirg of shower head
3.9.3 Repair and Fixing Tub and Shower Faucets

Compression Diverter Valvef A threehandle tub/shower faucet
Remove the diverter valve handle with a screwdriver.

Remove bonnet nut with an adjustable wrench or chagpelpliers.
Unscrew thestem assembly, using a desgt ratchet wrench.
Remove brass stem screw.

Unscrew the stem assembly, using a eesfpratchet wrench.

Unscrew the threaded spindle from the retaining nut.

=4 =4 4 A4 -4 -2 -

Clean sediment and lime buildup from nut, using a small wire lahpg®ed in vinegar.
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Figure 371 Fixing Two-Handle Tub & Shower Faucets

Figure 3.7ZFixing SingleHandle Tub & Shower Faucets

Repair a Singlehandle Cartridge Tub and Shower Faucet
1. Use a screwdver to remove the handle and escutcheon
2. Turn off water supply at the builh shutoff valves or the main shutoff valve.
3. Unscrew and remove the retaining ring or bonnet nut, using adjustable wrench
4. Remove the cartridge assembly by grasping the end ofalve with channetype
pliers and pulling gently

5. Flush the valve body with clean water to remove sediment
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Built-in shutoff valves

Figure 373 Repair a Singkhandle Cartridge Tub and Shower Faucet
3.9.4 Cleaning Shower Drains

Showerdrains can be cleared by using

Hose

Use the &ps below to clear drairfeose)

Step 1.Remove the strainer from the drain.

Step 2.Hook up the water hose to a source of water and place the other end of the hose into the

drain.
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Step 3.Stuff rags around the hose to form a tight seal.

Step 4.Turn the wat on full force, then off and on again.

Step 5.Replace the strainer.

Snake

Use the steps below to clear drains.

Step 1.Remove the strainer from the drain.

Step 2.Push the snake into the drain and turn the snake with goydlsletion until it moves
freely.

Step 3.Remove the snake and replace the strainer

Lwair Lo
tr AR
T HEE
s
) 8
a. )
H _‘.__...--"'" =
s —(=ton
|
2 - |
{ ™\ g
RNt
A | &
¥l H
F.\r‘ 7
¥ e g
e _’;f;::—

Figure 374 CleanandRepaira ShowerHead
Shower drainage
Showerdrain clogsusuallyare causedoy an accumulatiorof hair in thedrainline .Remove
the strainercover and look for clogs inthe drain opening. Somelogs are removedeasily
with apieceof stiff wire. Stubbornclogsshouldberemovedwith aplungeror hand auger.
Clear a ShowerDrain
Checkfor clogs
Removestrainer cover, using a screw driver. UsBagh light to look for hair clogs the
drainopening. Use a stiff wire to clear shower drain of hair osrtaganyobstructions.
Usea plunger to clearmostshowerdrainclogs.Place the rubber cupverthe drainopening.
Pou enough watein to the showerstall to cover thdip of the cup.Move plunger handlesp
anddownrapidly

Clear stubborn clog sin the shower drain with a hand auger. Use the auger as shown below.
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Strainer cover
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Figure 375 Clear a Shower Drain
3.10 Sinks

Sinks are available for different uses and come in several sizes and Siapesre made of

enameled cast iron, enameled pressteél, galvanizedteel, and stainlessteel

3.10.1 Typesof Sink

Scullery sinks: they are large, deep sinks used in reastype facilities. Scullery sinks need
only installation offaucets and connectiadi wasteand water supply linesScullery sinks are

usedfor general kitche.

Scullery sink

Figure 376 Scullery sinks
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Slop sink: these sinks are used for bucket and midpe two styles bslop (utility) sinks are
trap tofloor (stand trap) and tragp wall. Eachis used for disposing of wash water, fiimop

buckets, and washing onrops.

Slop sink
Figure 377 Slop sink
Kitchen sinks: they can be either singte doublecompartment and can be wall hung or set in a
counter top Kitchen sinks have a strainer to previad waste from entering the waste system.
The waste pipe must be short and as free from offset as po&siblen sink are stainless steel
particular model is a rigkttand drainer, with a single hole for usigh a monoblack tap.
Kitchen sink can be any of the following configurations:

1. Single, double or triple well

2. Shallow or deep well

Figure 378 Kitchen sink

Belfast sinks

Originally, Belfast sinkswere used inolder properties, as well as in mjgations, such as
schools andesidential accommadion. Thehot and cold water was usually supplieddar of
bib taps, and were ideal for filling and emptying mop buckets, arghing out or cleaning
utensils. They are designed to tadtetted waste, which takes away any wdkat finds its way

throudh the overflow.
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