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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

Facility Maintenance

Date:July 2020

Author. 7 Dr. Tsegaye G.HKFW)

Pagellof 156




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.

Facility Maintenance Author. i Dr. Tsegaye GKFW)

Date:July 2020 Page20of 156



http://en.wikipedia.org/wiki/Hydraulic

e
im

T T—

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

Facility Maintenance

Date:July 2020
Author. 7 Dr. Tsegaye G.HKFW)

Page22 of 156




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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