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PLUMBING

QUESTION 1

1.1

1.2

1.3

1.4

1.5
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Briefly explain the following processes of the water cycle:

1.1.1 Evaporation « It is the process where water changes phase
from liquid to gas.
« When the temperature and/or pressure of water
is increased and it reaches its vapour point.
« When water rises as a gas to form clouds.

1.1.2 Precipitation When liquid or solid forms of water (clouds),
condensed in the atmosphere, to fall to the ground
as rain, snow, or hail.

State the temperature at which pure water will:

1.2.1 Freeze 0°C

1.2.2 Boil 100°C

Indicate whether the following statements are TRUE or FALSE. Choose the
correct answer and write only 'TRUE' or 'FALSE' next to the question number
(1.3.1 = 1.3.4) in the answer book.

1.3.1 The volume of water decreases if it is heated.

1.3.2 Gravity causes water flow from a lower elevation to a higher
elevation.

1.3.3 Raw water is untreated water that has not been purified.

1.3.4 After water is treated and disinfected it should be sparkling, clean

and clear with no colour.

In the past lead and galvanised mild steel (GMS) were mostly used for water
pipes. Name TWO types of materials commonly used today.

o Copper Pipe

« uPVC

« mPVC

« Polythene

« PEX

o Multi — Layered Plastic Pipe...

Briefly explain what is meant by a 'maintenance plumber' and a 'construction
plumber'.

A Maintenance Plumber: Repairs, maintains, and upgrades (renovates)
existing plumbing installations.

A construction Plumber: Works as part of a construction teams to complete
new plumbing installations in a fixed time frame to a fixed cost for a specific
project.

[13]
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QUESTION 2: PLUMBING PRINCIPLES AND CODE OF PRACTICES

2.1 Read the following sentences and write ONLY the missing word/s next to the
corresponding number in the answer book.
Choose ONLY from the following list given below:
head; drainage; 1020; gully; Pascal; volume; water; Newton;
manhole; 1000.

Pascal 2.1. Water pressure is measured in ...

head 2.1.2 The pressure at a tap is dependent on the ... of the water.

1000 2.1.3 The density of pure water is ... kg/m® at sea level.

drainage 2.1.4 SANS 10252 Part 2 is the code of practice for the ... installations

for buildings.

gully 21.5 A ... is a pipe fitting that incorporates a trap into which waste

water is discharged and that is normally connected to a drain.

2.2 A water tank is placed on a platform 6 m high. The water level in the tank is
900 mm above the top of the platform. Calculate the pressure at a tap
placed 5,5 m below the top of the platform.

Pressure at tap
=pxgxh
=1000 x 10 x (0,9 + 5,5)
=64 000 Pa
= 64 kPa
2.3 Briefly describe the scope of the following South African National Standards:

2.3.1 SANS 10400

Covers provisions for building site operations and building design
and construction that are deemed to satisfy the provisions of the
national building regulations.

2.3.2 SANS 10252 Part 1

Establishes general principles for the design, installation and
testing of water installations for buildings.

It is not applicable to water installations related to air-conditioning
systems, industrial processes, specialized plants (including water
softening plants), high temperature (exceeding 80 °C) water
heating systems, and automatic sprinkler installations.

2.3.3 SANS 10252 Part 2

Copyright reserved

Establishes general principles for the design, installation and
testing of sanitary drainage installations.

Does not cover any special requirements for drainage installations
in health care, laboratory or industrial buildings.

Please turn over

[15]



MARKING GUIDELINE -4- NC1970(E)(N25)V

PLUMBING

QUESTION 3: MATERIAL, TOOLS AND EQUIPMENT

3.1 The sketches in FIGURE 1 show sketches of compression pipe fittings that
are used in the construction plumbing industry. Write only the name of each
fitting next to the question number (3.1.1 — 3.1.2) in the ANSWER BOOK.

3.1.1 3.1.2
FIGURE 1
3.1.1 Tee —Piece (smaller branch) (Compression fitting)

3.1.2 Multi — step reducer (Compression fitting)

3.2 The sketches in FIGURE 1 show sketches of malleable steel pipe fittings that
are used in the construction plumbing industry. Write only the name of each
fitting next to the question number (3.2.1 — 3.2.3) in the ANSWER BOOK.

3.2.1 3.2.2

FIGURE 1
3.2.1 Elbow (90° Bend) (Malleable cast iron fitting)

3.2.2 Union Coupler

Copyright reserved Please turn over



MARKING GUIDELINE 5- NC1970(E)(N25)V

PLUMBING

3.3 The sketches in FIGURE 1 show sketches tools that are used in the
construction plumbing industry. Write only the name of each fitting next to the
question number (3.3.1 — 3.3.2) in the ANSWER BOOK. (2)

e " »

3.3.1 3.3.2
FIGURE 1
3.3.1 Basin Spanner (wrench)
3.3.2 Pipe Bending tool
3.4  The sketches in FIGURE 1 show sketches of typical water closets that are
used in the construction plumbing industry. Write only the description of each

water closet next to the question number (3.4.1 — 3.4.2) in the ANSWER
BOOK. (2)

3.4.1 3.4.2

FIGURE 1
3.4.1 Semi — Close Coupled WC

3.4.2 Close Coupled WC
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3.5 Briefly explain what is meant by the term 'fall prevention equipment'. (2)

'Fall prevention equipment' means equipment used to prevent persons from
falling from an elevated position,

QUESTION 4: PIPE ASSEMBLIES FOR WATER RETICULATION

41 List SIX tools/ equipment you would require to measure, cut, thread and
assemble GMS pipes work.

Pencil (Marker)

Tape Measure

Hacksaw (Pipe cutter)

Reamer

File

Square Cut Box

Stocks and Dies (Motorised Thread Cutter)
Cutting Oill

Pipe Wrench

Pipe Vice...

4.2 Describe the procedure for joining a copper pipe (tube) by making use of a
capillary pipe fitting.

Cut tube end square to the required length, ream and remove bur on inside
end.

Use cleaner and solder cup brush to ensure an efficient and clean
preparation.

Apply paste flux to outside of tube and to inside of fitting so that the
surfaces to be joined are completely covered.

Bend over solder wire about the length of the fitting. (15 mm for a 15 mm
fitting, etc.)

Apply flame to tube and to cup of fitting until solder melts when placed at
the joint. Then pass flame to centre of fitting until solder is absorbed and
joint completed.

Remove excess solder with small brush while plastic (soft), leaving a fillet
around the end of the fitting whiles it cools.

4.3 List the pipe fitting/s you would use in the following pipe assemblies:
4.3.1 Join a 20 mm GMS pipe to a 25 mm pipe 20 x 25 mm Bush
fitting.
4.3.2 Cause a 90° change of direction in a GMS Elbow
pipe.
4.3.3 Install a tap off a straight run of copper pipe. Flanged Tee
4.3.4 Secure a copper pipe to the wall. Holderbat/ Pipe
clip
4.3.5 Join 22 mm pipe copper pipe to a 20 mm GMS 20 mm Union +
pipe. 15 mm male
Straight

4.3.6 Join a 15 mm pipe to a 110 mm HDPE main. Saddle Clamp

Copyright reserved
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Describe the procedure you would apply to cut uPVC (mono layer) pipe,
prepare the edges of the pipe and to fit a solvent weld fitting to the cut end.

Cutting of uPVC pipe:

« Mark out the section of pipe required.
« To ensure a square cut, a right-angled saw box and a fine toothed saw
should be used to cut the pipe to the required length.

Preparing the edges of the pipes:
1. Chamfer the outer edge evenly with a rasp or a file. (Chamfer angle
15° Do not remove more than half of the wall thickness on the edge.)
2. Remove swarf, burrs and loose material from the outer and inner edge.

Fitting the uPVC fitting:

« Apply a layer of solvent cement weld to the pipe end and to the inner
surface of the fitting.

« Assemble joint immediately. The pipe end must be flush with the (centre)
register of the fitting.

« Remove excess cement.

« On the other end, slide the Kimberley socket over the joint between the
new and existing pipe.

« Ensure that both entry marks is just visible on the new and the existing

pipe.

QUESTION 5: CUTTING AND JOINING OF METALS

5.1

5.2
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Name TWO types of tin snips that are used to cut thin sheet metal.

Straight Snips

Curved Snips (Left/Right)
Aviation Snips

Universal Snips

Name TWO types of joining methods that can be used to join two section of
thin sheet metal.

Lap Joint

Groove Joint

Paned up Joint
Double Lock Joint...

7- NC1970(E)(N25)V
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5.3 Make neat sketches of the following joints used when brazing sheet metal:
5.3.1 Lap joint (2)
5.3.2 Square butt joint 2)
5.3.3 Double V butt joint (2)

5.3.1

5.3.2

5.3.3

[10]
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QUESTION 6: SET OUT BELOW GROUND DRAINAGE SYSTEMS

6.1

6.2

6.3

Name TWO functions of a gully.

e Overflow device
e Receives waste water (convey it to underground drain via gully trap) (2)

Describe the following terms:
6.2.1 Drainage installation

e A drainage installation is an installation which is vested in the
owner of a site and
e is intended for the reception, conveyance, storage or treatment
of sewage, and may
¢ include sanitary fixtures, traps, discharge pipes,
e drains, ventilated pipes, septic tanks, sewage treatment works
or mechanical appliances associated therewith. (4)

6.2.2 Waste water

« Waste water means water not contaminated by soil water or
industrial effluent and shall not include storm water.
« Waste water is used for the external cleansing of the consumer
(bathing, etc.), washing of dishes, domestic utensils and
clothing etc. (2)

State TWO advantages of inspection chambers / manholes as compared to
rodding eyes as a means of gaining access to the underground drain.

Greater degree of access to drain.

Rodding can be facilitated in both directions.

Easy to locate.

Can be used for alignment tests by drainage inspector (2)
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6.4 The drawing shown on FIGURE 3 shows the plan view domestic dwelling with
a uPVC underground drain. Determine the quantities of material required to
complete the drain up the inspection eye at the septic tank only.

Use the plan lengths to determine the quantities of the drain pipe. (10)
___________________________________________________________________________________________________ _______________________|
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FIGURE 3 RE
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No DESCRIPTION QUANTITY UNIT TOTAL
PRICE
1 110 mm x 1352 Plain Single 5
Junctions
5 110 mm x 1352 Plain Bends (long 11
radius)
3 Gulley (complete with trap & pre-cast 1
concrete top)
4 | 110 mm uPVC U/G Drain Pipe 35-40m
5 | 110 mm Single Sockets 10 *
6 | 100 ml PVC Weld 1
7 | 100 ml Lubricant 1
8 | Rodding Eye (459) 1
9 | IE Pipe 1
NOTE:

. The number of single sockets depends on the type of junctions & bends bought.
(plain-ended, single sockets or double sockets)
o Sand for bedding and concrete support for drain not calculated.

6.5 Give the standard abbreviations for the following sanitary ware fixtures:
6.5.1 Bath B
6.5.2 Washing machine WM

6.6 Name THREE types of levelling devices commonly used in the plumbing
industry.

Dumpy Level

Theodolite

Spirit level

Water Level

Plumbob (vertical levels)
Laser levelling device

TOTAL:
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