Study Skills for Plumbers

Foreword
Following a series of consultative discussions in 2017 the Finglas Adult Education
Service and the Finglas Training Centre, both City of Dublin Education Training Board
initiatives, have worked collaboratively to enhance the support offered to apprentices
during their training.

This collaboration led to the Adult Education Service setting up a Study Skills Service
in the Training Centre, the aim of which is to provide on - site assistance to apprentices
in their everyday studies by offering one to one and group tuition designed to enable
them to learn more effectively. The introduction of this initiative has created
opportunities for early identification of learning difficulties thus allowing appropriate
timely interventions which in turn leads to greatly improved retention / completion rates
among apprentices.

The creation of bespoke Study Skills Manuals specific to the needs of trainees has
also been one of the main aims of the Service from the beginning. This bespoke
Handbook for Apprentice Plumbers has been expertly designed and written by Nicola
Callaghan, Adult Education Service Study Skills Coordinator, in response to the
varying needs that were identified during workshops / classes over the past two years.
Its purpose is to support apprentices during Phase 2 of their revision and preparation
for their theory exams. Additional supports are available to apprentices through the
Study Skills Service in the Finglas Training Centre. Contact Nicola by phone on 087
194 8468 / (01) 8140221 or by email at nicola.callaghan@aes.cdetb.ie.

Furthermore, the CDETB Adult Education Centre in Barry Rd. Finglas provides a wide
range of free part-time courses and classes to adults looking to upskill for training and
employment. www.cdetbadulteducationfinglas.ie.

Finally I would like to congratulate Nicola Callaghan on what can only be described as
an excellent piece of work.

Kevin Smullen
CDETB Adult Education Officer
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Section 1: Study Skills for Plumbers
OK4R Reading Strategy
The OK4R reading method is only one reading strategy that is designed to help your
understanding and retention of information. Complete the questions below by using
the information on heat transfer overleaf.
1. O is overview: read the introduction, table of contents, headings, and summaries
so you will get an idea of what the text is about.
Overview:
________________________________________________________________
________________________________________________________________

2. K is key ideas: once you have completed the overview, go back and skim
through the text for key ideas, which are usually found at the beginning of each
paragraph. Read the bold print, italics, bulleted sections and look at the pictures
and graphs.
Key ideas:
a)
b)
c)
d)

_______________________________________________________
_______________________________________________________
_______________________________________________________
_______________________________________________________

3. R1: read the text from beginning to end. You will be able to read it quickly,
because you already know what the article is about.
Additional Information:
a)
b)
c)
d)

_______________________________________________________
_______________________________________________________
_______________________________________________________
_______________________________________________________
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4. R2: recall by hiding your notes and trying to remember what the main points were.
Write down or say a few key words or sentences. This will help to keep the
information in your mind.
I remember the following:
a)
b)
c)
d)
e)
f)
g)
h)

_______________________________________________________
_______________________________________________________
_______________________________________________________
_______________________________________________________
_______________________________________________________
_______________________________________________________
_______________________________________________________
_______________________________________________________

5. R3: reflect on the previous steps to help keep the information in your memory,
relate it to other information that you already know.
If you have used heat transfer methods before, write down what you already
knew.
________________________________________________________________
________________________________________________________________
________________________________________________________________
Why is knowing about heat transfer important to your job?
________________________________________________________________
________________________________________________________________
________________________________________________________________

6. R4: review at a later time. Go over the text again to refresh your memory. Study
any parts you have forgotten again.

Information adapted from: http://www.discoverbusiness.us/learning/#3 [Accessed 12 April 2017].
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Note-taking
Note-take to:
•

help your memory

•

help your understanding

•

make exam revision easy

•

record important information that you will need again in the future

•

organise ideas and plan exam/assignment questions

Assess your own notes.
✓ Are they easy to understand?
✓ Do they help you to remember and learn?
✓ Are they well organised?
✓ Is key information highlighted?
✓ Do they have headings and page numbers so you know what topic they refer
to?
✓ Are they to the point?
Note-taking Style
Note-taking style is personal to you. Look at the following and select which one you
prefer.
1. List Method
Topic: Properties of Plumbing Materials
Malleability – new shape without breaking
Ductility – stretched without breaking
Elasticity – returns to normal after being pushed/pulled apart
Tenacity – resists being pulled apart
Durability – resists wear and tear
Fusibility – ease at which a material will melt
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2. Linear Method

Topic: Properties of Plumbing Materials
1. Malleability
➢ New shape
➢ Without breaking

2. Ductility
➢ Stretched without breaking
➢ e.g. copper

3. Elasticity
➢ Returns to normal
➢ Pulled and pushed out of shape
➢ e.g. rubber

4. Tenacity
➢ Resists being pulled apart

5. Durability
➢ Resists wear and tear
➢ Long-lasting

6. Fusibility
➢ Ease at which it melts
➢ Solid to liquid
➢ Fuse together with the filling rod
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3. Outline Method

Malleability
New shape
without breaking

Ductility

Fusibility

Stretched
Solid to liquid

without breaking

Properties
of Plumbing
Materials
Elasticity

Durability

Back to normal
Long-lasting

after stretching

Tenacity
Resists being
pulled apart
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4. Pattern Notes
Malleability
Ductility

new shape without breaking
stretched without breaking

e.g. ducting in a ceiling
elastic band

Elasticity

returns to normal after being pushed/pulled apart

Tenacity

resists being pulled apart

Durability

resists wear and tear

long-lasting

‘Duracell’
Fusibility

melting point

‘fuse’ – ease at which materials join

solid to liquid

Exercise
Once you have selected a preferred style, summarise the information on
_________________________________ using this style.
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5. Mind-Mapping
Mind-mapping gives you a visual overview of information using curved lines,
colour, images and single words or short phrases to help the brain access more
detailed information on a topic.

Mind-mapping:
•

follows the layout of the brain making it easier to remember

•

helps you to organise information and show connections

•

is useful for recording small amounts of information

•

helps you to summarise difficult topics

Basic Mind Map
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Short-term & Long-term Memory
The reason we chunk information together is simple; the short term memory can only
hold five ‘chunks’ of information at any given time. The information we don’t use
frequently is then banked in our long-term memory so we can recall it at a later stage.
If we don’t recall information for long periods of time, we lose it. Organising
information allows us to not only ‘chunk’ information but also to ‘bank’ it in such a
way that it can be easily accessed and remembered. A trigger chart is one tool that
can help your memory access additional information.
Trigger Chart

Head Protection

safety helmet

Eye Protection

safety glasses/goggles, fragments, dust, hot
metals/liquids

PERSONAL
PROTECTIVE
EQUIPMENT

Ear Protection

loud/high frequency, foam plugs

Hand Protection

Gloves

Respiratory Protection

respirators/face mask, lungs,
dust/fumes/gases

Body Protection

leather apron

PPE

correct type/fit, good order
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Guidelines for Effective Studying
•

Remind yourself why it is important that you study – what is the long-term goal?

•

Manage yourself and your time

•

Avoid distractions and let everyone know how important your studying is

•

Use deadlines

•

You study best when you are at your best

•

Create a glossary for words you don’t understand

•

Your brain loves organised information so chunk or group information together
where possible

•

Study in the way you learn best i.e. images & videos, reading & writing, listening
& speaking

•

Create a study timetable and stick to it

•

Select what you need to know, learn it and apply it

•

Start with an easy topic, then difficult topic, easy topic, etc.

•

Take a five minute breather every 30 minutes

•

Be realistic

•

Kick-start your study by summarising or recapping what you learned in the
previous session

•

Create words to help you remember

•

Remember that highlighting can be helpful but not if you highlight everything!

•

Practice skeleton answers

•

New learning should not take place a day or two before the exam

•

Revise what you have already learned regularly

•

During the exam write clearly and do the easiest question first
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Study Timetable
Write the subject you are going to study under the day and timeslot provided. Hourly
slots are used as you should actively study for 45 minutes and break for 15 minutes.

MON

TUES

WED

THURS

FRI

SAT

SUN

9.00-10.00

10.00-11.00

11.00-12.00

12.00-13.00

13.00-14.00

14.00-15.00

15.00-16.00

16.00-17.00

17.00-18.00

18.00-19.00

19.00-20.00
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Section 2: Plumbing for Fun
Plumbing Crossword
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Across
2. occurs when the welding current is too low
8. the ratio of the weight of a given volume of any substance to the weight of the same
volume of water at 4 degrees celsius
10. removes internal burr left by the pipe cutters
11. 4℃ of water
13. to fill hose with desired gas before use or to remove oxy-acetylene after use

Down
1. water containing calcium carbonates or sulphates
3. prevents flames entering regulator in event of blow back
4. heat transfer in liquids and gases
5. the ability of a metal to be stretched without breaking
6. 98% copper and 2% silver
7. 3.142
9. the measurement from the centre of a fitting to the end of the pipe
12. flaring the copper pipe and using a compression fitting and an olive
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Theory Bingo
This exercise will require more than one person. Test the knowledge of the group by
calling out the definitions on the calling sheet, if they know the answer, they mark it off
their card.

Schedule 40

Non-ferrous

Compression

Convection

Metal

Elbow

Lack of Fusion

Loss of Trap Seal

Steel

Plumbosolvent

Aluminium

Hard Water

Specific Gravity

Cold Chisel

Z Dimension

Garston

Excess Spatter

Malleability

Cast Iron

Anneal

Derived

Moisture
Resistant
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Theory Bingo Calling Sheet
Z Dimension:

the measurement from the centre of a fitting to the end of
the pipe

Convection:

heat transfer peculiar to liquids or gases

Excess Spatter:

current too high, gap too long, related to MMA welding

Schedule 40 Pipe:

for use in process industries (heavy gauge pipe)

Specific Gravity:

1.0

Compression Elbow:

315

Lack of Fusion:

too rapid travel of the electrode

Anneal:

to soften a metal by applying heat

Aluminium:

a good conductor of heat

Plumbosolvent:

ability of lead to dissolve in water

Derived:

units that are expressed in terms of primary units so you
have more units to work with

Steel:

an alloy that is made up of metallic and non-metallic
elements / chemical symbol also Fe

Garston:

a type of ball valve where no water comes into contact with
the moving parts

Cast Iron:

an alloy made of an element and a metal

Non-ferrous Metal:

does not contain iron

Cold Chisel

a tool that is hardened and then tempered

Moisture Resistant:

a property of an insulating material

Loss of Trap Seal:

can occur due to back siphonage

Malleability:

reshape without breaking

Hard Water:

contains calcium and magnesium carbonates
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Using Images
Creating or working with images will help your memory.
Exercise 1: Label the Diagram.

Exercise 2: Guess the Symbols.
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Plumbing Pictionary
Photocopy and cut out the cards below, fold them over and place them in a small bag.
In turns, call an apprentice to the board. Ask them to pick one piece of paper from the
bag and to draw it on the board. The other apprentices try to guess what has been
drawn and explain it.

Maximum Density

Insulator

Flashback Arrestor

Z Dimension

Water Hammer

Specific Gravity

Elbow

Conductor

Purging

Oxy-Acetylene Cylinder
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Conduction

Convection

Wholesome Water

Ductility

Draw off point

Malleability

Radiation

Elasticity
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Explain the water
cycle.

What is the difference
between a
manipulative fitting
and a non-manipulative
fitting?
Name four good
insulators.

Explain the following:
Carburising Flame
Neutral Flame
Oxidising Flame

Name and explain the
three methods of heat
transfer.

Explain specific
gravity.

Provide three
properties of plumbing
materials and explain
them.

Find the capacity of a
cylinder with a
diameter of 300mm
and a height of
700mm.

Name and explain
three properties of
insulating materials.

Describe health &
safety with an
electrical threading
machine.

What is mild steel pipe
and schedule 40 used
for?

What is meant by loss
of trap seal and what
causes it?

295 kelvin = ? ℃

Explain the term
furring or scaling.

Explain electrolytic
corrosion.

Find the length of heat
for a 90° bend with a
radius of 350mm.

What is the function of
a flashback arrestor?

217 kelvin = ? ℃

What is the difference
between soft and hard
water?

What is meant by
plumbosolvent?

Find the capacity of a
cylinder with a
diameter of 500mm
and a height of 10m.

What are the
advantages of the
direct water system?

Describe health &
safety when welding.

Find the length of heat
for a 90° bend with a
radius of 150mm.

Connect Four Plumbing Theory 1

Explain maximum
density.

What are the ID codes
for the following:
Elbow
Straight
Stopcock
Gate Valve
What is meant by
snifting and purging?

Name four good
conductors.

Name three weld
defects and their
causes.

Explain the terms
Nominal
Actual
Usable.

Study Skills for Plumbers
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Plumbing Theory #1 Board Game
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Plumbing Theory #1 Board Game Answer Sheet
1. Hard Solder = 2% silver, 98% copper
2. Code for an Elbow = 315
3. Ductility = stretch without breaking
4. Annealing = soften by applying heat
5. Reamer = remove internal burr from pipes
6. Elasticity = once stretched or pulled out of shape, can return to its normal shape
7. Advantages of AC Welding Plant = cheaper than DC, low maintenance as no
moving parts
8. Alloys = brass (copper and zinc), mild steel (0.5% carbon, 99.5% iron)
9. Potable Water = used in food preparation / drinkable
10. Neutral Flame = balance of oxygen & acetylene
11. Excess Spatter = current too high, gap too long, MMA Welding
12. Tenacity = resist being pulled apart
13. Loss of Trap Seal = lose seal, can occur due to back siphonage
14. Fe = chemical symbol for iron
15. Heavy Grade Steel Pipe = used in process industries, Schedule 40
16. Carburising Flame = excess acetylene
17. Tempering = improving the hardness of a metal by reheating and cooling
18. Convection = heat transfer through liquids or gases
19. Good Insulators = plastic, paper, rubber
20. 10 kelvin = -263℃
21. Slag Inclusion = welding current is too low
22. Medium Grade Steel Pipe = low pressure hot water heating systems & gas
installations
23. Z Dimension = the measurement from the centre of the fitting to the end of the pipe
24. Malleability = reshape without breaking
25. Thermal Expansion = when a material expands when it is heated
26. Soft Solder = mix of tin and lead
27. Water Hammer = banging on the pipes due to high pressure water
28. Conduction = heat transfer through or along a solid
29. Hard Water = water that contains calcium or magnesium carbonates
30.

= pump
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31. Maximum Density of Water = water is at its most dense state at 4℃
32.

= direction of flow

33. Durability = resist wear and tear
34. Specific Gravity = 1.0
35.

= bath

36. Undercutting = moving the electrode too quickly over heating area, current is too
high, wrong angle of electrode
37. Radiation = heat transfer in straight lines
38. Alloy = a combination of two or more elements with one being a metal
39. Oxidising Flame = excess oxygen
40. Purging = clean the hoses before/after use in welding
41. Ferrous Metals = metals that contain iron
42.

= draw off point

43. Plumbosolvent = water that has the ability to dissolve small quantities of metal
44. Good Conductors = copper, aluminium, gold and silver
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Plumbing Terminology #1
*Please note that these are shortened definitions to assist your understanding and that
you should refer to the appropriate class notes for a more elaborate description.

Pipes & Fittings
Z Dimension:

the measurement from the centre of the fitting to the end
of the pipe

Schedule 40 Pipe:

for use in process industries (heavy gauge pipe)

Elbow Instantor:

ID code 315 / used on copper pipe

Heat
Convection:

heat transfer peculiar to liquids or gases

Conduction:

heat transfer along or through a solid

Radiation:

heat transfer in straight lines e.g. microwave

Conductors:

good absorbers of heat e.g. copper

Insulators:

poor conductors of heat e.g. plastic

Annealing:

to soften a metal by applying heat

Tempering:

improving the metal’s hardness by heating it until it is red
hot, then quenching it in oil/water and reheating it

Thermal Expansion:

when a material moves when its temperature varies i.e.
expands when it is heated

Welding
Excess Spatter (cause):

current too high, gap too long, related to MMA welding

Slag Inclusion (cause):

welding current is too low

Undercutting (cause):

moving the electrode too quickly over heating area, current
too high

Lack of Fusion (cause):

too rapid travel of the electrode

Snifting:

opening the cylinder valve and allowing gas to escape
violently for about a second before closing the valve again
to clean dust from neck or threads

Purging:

cleaning the hose before/after

Cracking:

to loosen spindle pf tap before insulating

Flashback Arrestor:

used to prevent blowback into bottles
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Ball Valves
Garston:

a type of ball valve where no water comes into contact with
the moving parts

Portsmouth:

a type of ball valve that can be easily removed from the
cistern if it malfunctions

Equilibrium:

a type of ball valve that helps with water hammer/high
pressure water

Water
Loss of Trap Seal:

loss of seal on the trap can occur due to back siphonage

Hard Water:

contains calcium and magnesium carbonates

Palatable:

nice to taste

Potable:

drinking water that is safe to drink and use in food
preparation

Water Hammer:

banging noise on pipes due to a surge of water caused by
high water pressure

Specific Gravity:

1.0

Plumbosolvent:

water that has the ability to dissolve small quantities of
metal

Scaling/Furring:

hard water with calcium or magnesium salts separate from
the liquid and build up in pipes/boilers over a period of time

Maximum Density:

when water is at its most dense (heaviest) 4℃

Plumbing Materials
Malleability:

reshape without breaking

Fusibility:

how easy a metal will fuse with another metal

Ductility:

material being stretched without breaking

Tenacity:

resistance to being pulled apart

Elasticity:

ability to return to normal once it has been pushed or pulled
out of shape

Tensile Strength:

a measure of its strength and the force with which it breaks
when it is pulled apart

Durability:

ability to resist wear and tear, long-lasting

Page | 29

Study Skills for Plumbers

Miscellaneous
Ferrous Metal:

metals that contain iron

Non-Ferrous Metal:

does not contain iron

Steel:

an alloy that is made up of iron and carbon

Alloy:

a combination of two elements, one of which is a metal

Electrolytic Corrosion:

where a metallic surface is corroded by another metal that
it is in contact with (due to the electrical flow between the
two metals)

Work-Hardened (copper): copper that returns back to its original hardness once
worked
Reamer:

a tool used to remove the internal burr in pipes
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Plumbing Terminology Game
Photocopy and cut the cards up on the following two pages and laminate a set for
each pair of apprentices to share. Provide flash-study time (5 minutes per set of topics
above). Once complete, call out the definition and each pair has to select the
appropriate card in a set time frame. If they get it right they continue, if they get it
wrong, they sit the next round out. The cards below focus on heat and plumbing
materials only but cards can be made for each set.

Ductility

Conductor

Conduction

Fusibility

Durability

Annealing

Tenacity

Thermal
Expansion
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Tempering

Radiation

Malleability

Insulator

Convection

Elasticity
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Section 3: Worksheets for Plumbers
Plumbing Worksheet #1: Theory 1
1. What is Schedule 40 and 80 pipe used for?
______________________________________________________________
______________________________________________________________

2. What causes excess spatter during MMA Welding?
______________________________________________________________
______________________________________________________________

3. Explain the term water hammer.
______________________________________________________________
______________________________________________________________

4. Draw a diagram of the water cycle and give a brief explanation.

______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
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5. What does ‘snifting’ mean?
______________________________________________________________
______________________________________________________________

6. Name three ball valves.
I.

_____________________________

II.

_____________________________

III.

_____________________________

7. What does plumbosolvent mean?
______________________________________________________________
______________________________________________________________

8. Explain what is meant by a non-manipulative compression fitting.
______________________________________________________________
______________________________________________________________

9. List three methods of heat transfer and give an explanation of each.
I.

________________________________________________________
________________________________________________________

II.

________________________________________________________
________________________________________________________

III.

________________________________________________________
________________________________________________________

10. Explain the following in relation to plumbing materials:
Malleability
______________________________________________________________
______________________________________________________________
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Fusibility
______________________________________________________________
______________________________________________________________

Tensile Strength
______________________________________________________________
______________________________________________________________

11. What are stopcocks used for?
______________________________________________________________
______________________________________________________________
______________________________________________________________

12. Explain the following terms:
Annealing
______________________________________________________________
______________________________________________________________

Tempering
______________________________________________________________
______________________________________________________________

13. Complete the sentence.
0 ℃ is equal to __________ Kelvin.

14. List three safety precautions you would take if welding.
I.

________________________________________________________

II.

________________________________________________________

III.

________________________________________________________
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Plumbing Theory #1 Worksheet #2
1. What is medium grade steel pipe used for?
______________________________________________________________
______________________________________________________________

2. What causes slag inclusion during MMA Welding?
______________________________________________________________
______________________________________________________________

3. Explain the terms palatable and potable water.
______________________________________________________________
______________________________________________________________

4. Draw a diagram of a feed & expansion water tank and give a brief explanation.

______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________

5. What is the function of a flashback arrestor?
______________________________________________________________
______________________________________________________________
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6. Name one advantage for each of the valves below.
Portsmouth
______________________________________________________________
______________________________________________________________

Garston
______________________________________________________________
______________________________________________________________

Equilibrium
______________________________________________________________
______________________________________________________________

7. What does thermal expansion mean?
______________________________________________________________
______________________________________________________________

8. Explain what is meant by an alloy.
______________________________________________________________
______________________________________________________________

9. List the components and uses of the following alloys.

ALLOY

COMPONENTS

USES

Brass

Mild Steel

Hard Solder
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10. Explain the following in relation to plumbing materials:
Ductility
______________________________________________________________
______________________________________________________________

Tenacity
______________________________________________________________
______________________________________________________________

Elasticity
______________________________________________________________
______________________________________________________________

11. What does maximum density of water mean?
______________________________________________________________
______________________________________________________________
______________________________________________________________

12. What are the derived units and symbols for the following?

QUANTITY

UNIT

SYMBOL

Area
Volume
Pressure

13. Complete the sentence.
10 ℃ is equal to __________ kelvin.

14. List three pieces of information relating to storing oxy-acetylene cylinders.
________________________________________________________
________________________________________________________
________________________________________________________
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Plumbing Theory #1 Worksheet #3
1. What is heavy grade steel pipe used for?
______________________________________________________________
______________________________________________________________
2. What is meant by ‘purging’?
______________________________________________________________
______________________________________________________________

3. Explain the terms hard and soft water.
______________________________________________________________
______________________________________________________________

4. Draw a neutral, oxidising and carburising flame and give a brief explanation.

______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
5. What is a ‘reamer’ used for?
______________________________________________________________
______________________________________________________________
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6. On what applications are the following thread seals used on?
Boss White and Flax
______________________________________________________________
______________________________________________________________

PTFE Tape
______________________________________________________________
______________________________________________________________

Stag Jointing Compound
______________________________________________________________
______________________________________________________________

7. In Ireland, how often should water meters be recalibrated?
______________________________________________________________
______________________________________________________________

8. Explain what is meant by the z dimension.
______________________________________________________________
______________________________________________________________

9. List the components and uses of the following alloys.

ALLOY

COMPONENTS

USES

Soft Solder

Gunmetal Bronze

Cast Iron
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10. Explain the following:
Tempering
______________________________________________________________
______________________________________________________________

Convection
______________________________________________________________
______________________________________________________________

Snifting
______________________________________________________________
______________________________________________________________

11. What does specific gravity mean?
______________________________________________________________
______________________________________________________________
______________________________________________________________

12. What are the primary units and symbols for the following?

QUANTITY

UNIT

SYMBOL

Capacity
Force
Heat

13. Complete the sentence.
100 Kelvin is equal to __________ ℃.

14. Explain the safety function of a flashback arrestor.
______________________________________________________________
______________________________________________________________
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Plumbing Theory #1 Worksheet #4
1. What is medium grade mild steel pipe used for?
______________________________________________________________
______________________________________________________________
2. What is meant by ‘cracking’?
______________________________________________________________
______________________________________________________________
3. Explain the term ‘scaling’ or ‘furring’ in relation to water.
______________________________________________________________
______________________________________________________________

4. Draw the symbols for the following: pipes at water level, pipes rising to the floor
above, a motorised valve and a gate valve.

5. Give two advantages and two disadvantages of welding with an AC welding
plant.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
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6. Explain what causes the following during MMA welding.
Undercutting
______________________________________________________________
______________________________________________________________

Lack of fusion
______________________________________________________________
______________________________________________________________

Excess spatter
______________________________________________________________
______________________________________________________________

7. State three hazards when setting up and using an electric threading machine.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________

8. Explain what happens when water goes above or below maximum density.
______________________________________________________________
______________________________________________________________

9. What are the ID codes for the following instantor fittings?

INSTANTOR FITTING

CODES

Tee

Elbow

Straight
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10. Explain the following:
Electrolytic Corrosion
______________________________________________________________
______________________________________________________________

Loss of trap seal
______________________________________________________________
______________________________________________________________

Work-hardened (in relation to copper)
______________________________________________________________
______________________________________________________________

11. What is the specific gravity of water?
______________________________________________________________
______________________________________________________________
______________________________________________________________

12. Name three good conductors of heat.
______________________________________________________________
______________________________________________________________
______________________________________________________________

13. Complete the sentence.
295 kelvin is equal to __________ ℃.

14. Explain why oxy-acetylene cylinders are always stored upright.
______________________________________________________________
______________________________________________________________
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Plumbing Theory #1 Worksheet #5
1. Explain the term ‘derived units’.
______________________________________________________________
______________________________________________________________

2. What happens to water...
Above 100℃?

___________________________________

Below 0℃?

___________________________________

3. A material ‘moves’ as its temperature varies i.e. expands when it is heated,
contracts when it cools. This is known as……..
_____________________________.

4. Provide instruction on how you would change a ball valve washer.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________

5. List and explain (where necessary) four properties of insulating materials.
I.

________________________________________________________
________________________________________________________
________________________________________________________

II.

________________________________________________________
________________________________________________________
________________________________________________________

Page | 45

Study Skills for Plumbers

III.

________________________________________________________
________________________________________________________
________________________________________________________

IV.

________________________________________________________
________________________________________________________
________________________________________________________

6. Name and explain the three methods of heat transfer.
I.

________________________________________________________
________________________________________________________
________________________________________________________

II.

________________________________________________________
________________________________________________________
________________________________________________________

III.

________________________________________________________
________________________________________________________
________________________________________________________

7. What materials can be used for an insulating jacket for a hot water storage
cylinder?
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________

8. Provide an example of an alloy that is made up of metallic and non-metallic
elements.
______________________________________________________________
______________________________________________________________
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9. What is the chemical symbol for the following?
MATERIAL

SYMBOL

LEAD

COPPER

IRON

10. Provide an example of two tools that are hardened and then tempered.
______________________________________________________________
______________________________________________________________
______________________________________________________________

11. Draw and label an oxy-acetylene cylinder with its components.

12. Explain the difference between ferrous and non-ferrous metals.
______________________________________________________________
______________________________________________________________
______________________________________________________________
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13. List three hazards when installing water metres.
I.

________________________________________________________
________________________________________________________

II.

________________________________________________________
________________________________________________________

III.

________________________________________________________
________________________________________________________

Page | 48

Study Skills for Plumbers

Plumbing Worksheet #1 Theory 2
1. What is meant by the term ‘dead leg’?
______________________________________________________________
______________________________________________________________

2. How would you prevent dead leg?
______________________________________________________________
______________________________________________________________

3. What is the purpose of a feed and expansion cistern?
______________________________________________________________
______________________________________________________________

4. What is meant by stratification?
______________________________________________________________
______________________________________________________________

5. Provide three ways to improve stratification.
a) ______________________________________________________________
______________________________________________________________
b) ______________________________________________________________
______________________________________________________________
c) ______________________________________________________________
______________________________________________________________

6. What causes cylinder collapse?
______________________________________________________________
______________________________________________________________
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7. Explain the following.
Air Locks
________________________________________________________________
________________________________________________________________

Scale Deposits
________________________________________________________________
________________________________________________________________

Wholesome Water
________________________________________________________________
________________________________________________________________

Suspicious Water
________________________________________________________________
________________________________________________________________

Dangerous Water
________________________________________________________________
________________________________________________________________

8. Name three different types of water mains (materials used) and provide an
advantage for each.
a) _____________________

Advantage
________________________________________________________________
________________________________________________________________

b) _____________________
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Advantage
________________________________________________________________
________________________________________________________________

c) _____________________

Advantage
________________________________________________________________
________________________________________________________________

9. List two advantages of the direct system.
a) ______________________________________________________________
______________________________________________________________
b) ______________________________________________________________
______________________________________________________________

10. List two disadvantages of the direct system.
a) ______________________________________________________________
______________________________________________________________
b) ______________________________________________________________
______________________________________________________________

11. List two advantages of the indirect system.
a) ______________________________________________________________
______________________________________________________________
b) ______________________________________________________________
______________________________________________________________

12. List two disadvantages of the indirect system.
a) ______________________________________________________________
______________________________________________________________
b) ______________________________________________________________
______________________________________________________________
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Plumbing Worksheet #2 Theory 2
1. What is meant by the term specific heat?
______________________________________________________________
______________________________________________________________

2. Why should you insulate pipes and storage vessels in cold places?
______________________________________________________________
______________________________________________________________

3. If fitting a gas installation, what type of valve should be used?
______________________________________________________________
______________________________________________________________

4. Explain what is meant by the term legionnaires.
______________________________________________________________
______________________________________________________________

5. Name and explain three ball valves.
a) ________________________________________________________
________________________________________________________
b) ________________________________________________________
________________________________________________________
c) ________________________________________________________
________________________________________________________

6. Why should you insulate your home?
______________________________________________________________
______________________________________________________________
______________________________________________________________

7. Name two sustainable energy sources.
______________________________________________________________
______________________________________________________________
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8. Explain the following.
Dead Leg
______________________________________________________________
______________________________________________________________

Thermal Conductivity
______________________________________________________________
______________________________________________________________

U Value
______________________________________________________________
______________________________________________________________

One Pipe Circulation
______________________________________________________________
______________________________________________________________

Sparge Pipe
______________________________________________________________
______________________________________________________________

9. Name three possible materials used in the manufacture of a bath.
_____________________
_____________________
_____________________

10. List two advantages of the direct system.
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Page | 53

Study Skills for Plumbers

11. How do you prevent back siphonage when fitting taps?
________________________________________________________________
________________________________________________________________

12. What is the purpose of a gully trap?
________________________________________________________________
________________________________________________________________

13. List two advantages of the indirect system.
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

14. Under the Safety, Health & Welfare at Work Act 2005, name three
responsibilities of employees.
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Page | 54

Study Skills for Plumbers

Plumbing Worksheet #3 Theory 2
1. What is foam rubber used to insulate?
______________________________________________________________
______________________________________________________________

2. In relation to the TGDL Building Regulations, what does DEAP, stand for?
______________________________________________________________
______________________________________________________________

3. What tap would you use on a high pressure water main?
______________________________________________________________
______________________________________________________________

4. What is the most durable material used for WCs in a public building?
______________________________________________________________
______________________________________________________________

5. State two forms of sustainable energy.
_________________________
_________________________

6. What is the main difference between a direct and an indirect hot water cylinder?
______________________________________________________________
______________________________________________________________
______________________________________________________________

7. Name three materials suitable for insulating a cold water storage cistern.
______________________________________________________________
______________________________________________________________

8. Explain the following.
Stratification
______________________________________________________________
______________________________________________________________
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Anti-Siphon Trap
______________________________________________________________
______________________________________________________________

Access Door / Hatch
______________________________________________________________
______________________________________________________________

Single Stack System
______________________________________________________________
______________________________________________________________

Ablution Appliance
______________________________________________________________
______________________________________________________________

9. Name three types of WCs.
_____________________
_____________________
_____________________

10. List two disadvantages of the direct system.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________

11. What is the name given to the pipe taken from a cold water cistern to the base
of the hot water cylinder?
______________________________________________________________
______________________________________________________________
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12. Name two fossil fuels.
______________________________________________________________
______________________________________________________________

13. List two disadvantages of the indirect system.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________

14. Under the Safety, Health & Welfare at Work Act 2005, name three
responsibilities of employers.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
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Plumbing Worksheet #4 Theory 2
1. Name one health and safety risk when using fibreglass insulation.
______________________________________________________________
______________________________________________________________

2. What is the main difference between a direct and indirect system of hot water
supply?
______________________________________________________________
______________________________________________________________

3. Explain the following terms:
Nominable = ___________________________________________________
Actual = _______________________________________________________
Usable = ______________________________________________________

4. What is the most durable material used for WCs in a public building?
______________________________________________________________
______________________________________________________________

5. Name three types of boilers.
_________________________
_________________________
_________________________

6. What is the main difference between a direct and an indirect hot water cylinder?
______________________________________________________________
______________________________________________________________
______________________________________________________________

7. Name three types of soil appliances.
_________________________
_________________________
_________________________
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8. Explain the following.
Thermal Insulation
______________________________________________________________
______________________________________________________________

Scale Deposits
______________________________________________________________
______________________________________________________________

Cylinder Collapse
______________________________________________________________
______________________________________________________________

Water Hammer
______________________________________________________________
______________________________________________________________

9. Give two reasons for using stainless steel in sanitary appliances.
______________________________________________________________
______________________________________________________________

10. What is the purpose of a ball valve?
______________________________________________________________
______________________________________________________________

11. What are the following used on?
Stopcock (332)
______________________________________________________________
______________________________________________________________

Gate Valve (367)
______________________________________________________________
______________________________________________________________

Page | 59

Study Skills for Plumbers

Bib Tap
______________________________________________________________
______________________________________________________________

12. Give an advantage for each of the following ball valves.
Portsmouth
______________________________________________________________
______________________________________________________________

Croydon
______________________________________________________________
______________________________________________________________

Garston
______________________________________________________________
______________________________________________________________

Equilibrium
______________________________________________________________
______________________________________________________________
13. What is a ‘stack’?
______________________________________________________________
______________________________________________________________

14. Name and explain three ways that traps can lose their seals.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
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15. Draw the following:
a) S Trap

b) P Trap

c) Running Trap

d) Shower Trap
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Section 4: Maths for Plumbers
Maths Formulas Theory 1
Notes: Volume in 𝑚3 and capacity in litres
Volume of a Rectangle

length x width x height
𝜋𝑟 2 ℎ

Volume of a Cylinder
Capacity

volume x 1000

mm to metres

mm ÷ 1000

Radius

diameter ÷2

Kelvin

0℃ = 273 Kelvin
𝜋D ÷ 4

Heat Bends 90°

Maths Formulas Theory 2
Intensity of Pressure

Height of water (meters) x 9.8kN/𝑚2

Total Pressure

Intensity of pressure x Area acted upon

Maguire’s Rule

Diameter ÷ 2.5

Distance in level of 2 ends of a drain

Length of Run ÷ Gradient

Specific Heat of Water

4.186kJ/kg per 1℃

Specific Heat

Mass x Specific Heat x Temp change
(answer in KJ)

Formula for Power

(Mass x Specific Heat x Temp change) ÷
Time in seconds

Coefficient of Thermal Expansion

Length (mm) x Temp Change x Coefficient

If question is in mm, answer in mm, if question is in m, answer in m.

Page | 62

Study Skills for Plumbers

Rectangular Cisterns
Volume:
Length x Width x Height

Note 1: It is easier to do the sum by making sure all numbers are in metres. Change
millimetres into metres by dividing by 1000.

Millimetres ÷ 1000 = metres
e.g. 250mm ÷ 1000 = 0.25 metres

Note 2: To get the capacity in litres:
Volume x 1000 = capacity in litres
e.g. 1.75 m3 x 1000 = 1750 litres

Example
Find the volume of a rectangular cistern with a length of 6m, a height of 10m and the
width of 700mm.

Step 1: Change all figures to metres by dividing each one by 1000.
700mm ÷ 1000 = 0.7m

Step 2: Fill the gaps in the formula.
Volume = Length x Width x Height
Volume = 6m x 0.7m x 10m

Step 3: Do the Maths!
Volume = 42m3
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The Circle
r = radius
from the centre of the circle to any point on the circumference of the circle

d = diameter
a line going from one point on the circumference to another point on the circumference
but it must go through the centre of the circle
Note: Radius is half the diameter or diameter ÷ 2 = radius

If you know the diameter, you can get the radius by dividing the diameter by 2.
Radius = diameter ÷ 2
e.g. diameter = 10cm
Radius = 10cm ÷ 2
Radius = 5cm
Pi or π = 3.142

Fig. 1 Radius and diameter are shown on the circle.

Cylinders
πr2h = volume of a cylinder
This is the same as π x radius x radius x height
Note: The answer must be in metres. Change millimetres into metres by dividing by
1000.
e.g. 450mm ÷ 1000 = 0.45m
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Example: Get the volume of a cylinder with a diameter of 450mm and a height of
750mm.

Step 1: Change the measurements to metres.
Diameter = 450mm ÷ 1000 = 0.45m
Height = 750mm ÷ 1000 = 0.75m

Step 2: Find out the radius by dividing the diameter by 2.
Diameter = 0.45m
0.45m ÷ 2 = 0.225m
Radius = 0.225m

Step 3: Get the volume by using the formula below.
πr2h = volume of a cylinder

Step 4: Fill the gaps:
3.142 x 0.225m x 0.225m x 0.75m

Step 5: Do the Maths!
3.142 x 0.225m x 0.225m x 0.75m = 0.1192978125

Step 6: Remember that volume is measured in cubic metres.
Answer: Volume = 0.1193m3
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Capacity of a Cylinder
Capacity of a Cylinder = volume x 1000
e.g. 0.48m x 1000 = 480 litres

Example: Find the capacity of a cylinder with the height of 1.25m and the diameter of
700mm.

Step 1: Change all figures into metres.
Diameter = 700m
700m ÷ 1000 = 0.7m

Step 2: To find the capacity, we need to know the volume. Use the formula from
earlier.
πr2h = volume of a cylinder

Step 3: Find the radius so you can use the formula.
Radius = diameter ÷ 2
R = 0.7m ÷ 2
R = 0.35m

Step 4: Fill the gaps.
3.142 x 0.35m x 0.35x x 1.25m

Step5: Do the Maths!
3.142 x 0.35m x 0.35m x 1.25m = 0.48111875

Step 6: Remember that volume is measured in cubic metres.
Volume = 0.4811m3

Step 7: Find the capacity using the formula above. Capacity will be measured in litres.
Capacity = volume x 1000
Capacity = 0.4811m3 x 1000
Capacity = 481.1 litres
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Coefficient of Thermal Expansion
Example: Module 2 Unit 7 pp. 11 Question 6
Find the amount a 12m long mild steel pipe will expand due to a temperature rise of
28℃. Coefficient of mild steel is 0.000011.

Step 1: Write the formula.
Length (mm) x Temp Change x Coefficient

Step 2: Change metres to millimetres if necessary.
12m x 1000 = 12000mm

Step 3: Find the coefficient of that material if not already known.
MATERIAL

APPROXIMATE COEFFICIENT PER ℃

Copper

0.000016

Mild Steel

0.000011

Plastic

0.00018

Lead

0.000029

Aluminium

0.000026

Step 4: Do the Maths!
Length (mm) x Temp Change x Coefficient
12000mm x 28 ℃ x 0.000011 = 3.696mm
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Specific Heat
Example: Module 2 Unit 7 pp.12 Question 9
How many joules are required to raise 1050.5 litres of water from 1℃ to 75.75℃?

Step 1: Identify the formula.
Mass x Specific Heat x Temp Change

Step 2: Change litres to kilograms.
1 litre = 1 kilogram
1050.5 litres = 1050.5 kilograms

Step 3: Find the specific heat for the relevant material mentioned in the question.
MATERIAL

SPECIFIC HEAT

Water

4.186

Aluminium

0.887

Cast Iron

0.544

Mild Steel

0.502

Copper

0.385

Lead

0.125

Step 4: Find the temperature change.
75.75℃ - 1℃ = 74.75℃

Step 5: Do the Maths!
Mass x Specific Heat x Temp Change

1050.5kg x 4.186 x 74.75℃ = 328705.12675

Step 6: Answer will be in kilojoules or kJ.
Answer = 328705.12675 kJ
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Power
Example: Module 2 Unit 7 pp.13 Question 9
What size gas boiler would be required to heat 100 litres of water from 6℃ to 92℃ in
1 hour and 15 minutes?

Step 1: Identify the formula.
(Mass x Specific Heat x Temperature Change) ÷ time in seconds

Step 2: Find the specific heat for the relevant material mentioned in the question.
MATERIAL

SPECIFIC HEAT

Water

4.186

Aluminium

0.887

Cast Iron

0.544

Mild Steel

0.502

Copper

0.385

Lead

0.125

This question is based on water, water = 4.186.

Step 3: Find the temperature change.
92℃ - 6℃ = 86℃

Step 4: Change the time into seconds. The following table might help.
TIME
15 minutes = 900 seconds
30 minutes = 1800 seconds
60 minutes / 1 hour = 3600 seconds
2 hours = 7200 seconds
3 hours = 10800 seconds

1 hour and 15 minutes = 3600 seconds + 900 seconds
3600 + 900 = 4500 seconds
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Step 5: Do the Maths!
(Mass x Specific Heat x Temperature Change) ÷ time in seconds
(100 x 4.186 x 86) ÷ 4500

*Always do the sum in brackets first.
(100 x 4.186 x 86) = 35999.6
**Don’t forget the second part.
35999.6 ÷ 4500 = 7.99991111111

Step 6: Answer to the power question will always be in kilowatts or kW.
Answer = 7.99991111111kW

Page | 70

Study Skills for Plumbers

Maguire’s Rule
Use Maguire’s Rule to get the recommended fall (for self-cleansing of pipes).
Maguire’s Rule
Formula: Diameter of the pipe ÷ 2.5

Example:
Diameter = 100mm
Maguire’s Rule: 100mm ÷ 2.5 = 40
The fall is written as 1:40 (meaning a drop of 1mm in 40mm)

Calculating the difference in levels of the two ends of a drain
Formula: Length of run ÷ gradient

Example: If a 100mm drain pipe 70m long is laid to a gradient of 1:40m what would
the difference in level be at the two ends?

Length of run = 70m
Gradient = 1:40m
Formula: 70m ÷ 40m = 1.75m
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Pressure
Part 1: Intensity of Pressure
*Note: 1m = 9.8 kn

Example: Calculate the intensity of pressure acting on a gate valve fixed 7m below
the water level of a cistern.

Step 1: Identify the formula.
Height of Column x 9.8 kn/m2

Step 2: Fill the gaps in the formula.
7m x 9.8kn/m2

Step 3: Do the Maths!
7m x 9.8kn/m2 = 68.6 kn/m2

Part 2: Total Pressure
Example: Find the total pressure acting on a tank 350mm in diameter when the heat
is 4 metres above.

Step 1: Change everything in the question to metres to make it easier.
Diameter = 350mm
350mm ÷ 1000 = 0.35m

Step 2: Identify the formula.
Intensity of Pressure x Area acted upon

Step 3: Get the intensity of pressure first. Identify the formula.
Height of Column x 9.8 kn/m2

Step 4: Fill the gaps.
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4m x 9.8 kn/m2 = 39.2 kn/m2

Step 5: Identify the formula that will help you work out the area.
Formula = πr2. This is the same as π x r x r.

Step 6: As we only have the diameter, we need to divide it by 2 to get the radius.
0.35m ÷ 2 = 0.175m

Step 7: Fill the gaps in the formula πr2.
3.142 x 0.175m x 0.175m = 0.09622375

Step 8: Go back to your original formula and multiply the two together.
Intensity of Pressure x Area
68.6 kn/m2 x 0.09622375 = 6.60094925 kn/m2

The answer will always be in KiloNewtons.

*Note to get newtons, use the following:
Kilonewtons ÷ 1000 = Answer in Newtons
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Math Practice #1 Theory 1
Use some rough paper and a calculator to work out your answers.

1. Work out the capacity of a rectangular cistern with a height of 8m, the length of
6m and the width of 3m.
Answer: ________________________

2. Transfer the following into metres:
250mm =

_____________________

600mm =

_____________________

40mm =

_____________________

1761mm =

_____________________

3. Draw a circle showing the diameter and the radius.

4. Pi = ______________

5. Find the volume of a cylinder with a diameter of 450mm and a height of 750mm.
Answer: __________________
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Math Practice #2 Theory 1
Use some rough paper and a calculator to work out your answers.

1. Transfer the following into millimetres:
3m

= _____________________

6m

= _____________________

94m

= _____________________

18.57m

= _____________________

2. Find the capacity of a cylinder with the height of 1.25m and the diameter of
700mm.
Answer: _________________

3. Find the volume of a cylinder with a diameter of 350mm and a height of 925mm.
Answer: __________________

4. Write the following to three decimal points:
10.35698756m

= _____________________

6.48927510m

= _____________________

9.43250167m

= _____________________

1.45000000m

= _____________________

5. Find the capacity of a cylinder with the height of 2m and the diameter of 800mm.
Answer: _________________
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Math Practice #3 Theory 1
Use some rough paper and a calculator to work out your answers.

1. Find the volume of a cylinder with a diameter of 750mm and a height of
1000mm. Answer: __________________

2. Write the following in metres:
1035mm

= _____________________

64mm

= _____________________

943mm

= _____________________

14500mm

= _____________________

3. Find the capacity of a cylinder with the height of 9m and the diameter of 240mm.
Answer: _________________

4. Find the volume of a cylinder with a diameter of 550mm and a height of
1500mm. Answer: __________________
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Math Practice Theory 2 (Pressure)
1. What would the intensity of pressure be on a tap fitted 5 metres below a cold
water storage cistern?

2. Calculate the intensity of pressure acting on a 15mm diameter hot water tap
sited 6.5 metres below the water line in a cold water tank.

3. Calculate the total pressure acting on a base of a hot water storage cylinder
800mm in diameter and sited 6.3 metres below the water line.

4. Calculate the total pressure acting on the base of a closed gate valve 30mm in
diameter and sited 20 metres below the water line.

Math Practice Theory 2 (Maguire’s Rule)
1. If a 100mm drain pipe 80 metres long is laid to a gradient of 1:150, what would
be the difference in the level of the two ends?

2. If a 160mm drain pipe 140 metres long is laid to a gradient of 1:50, what would
be the difference in the level of the two ends?

Math Practice Theory 2 (Coefficient of Thermal Expansion)
1. Find the amount a 10 metre long plastic pipe will expand due to a temperature
rise of 26℃.

2. Find the amount a 17 metre long mild steel pipe will expand due to a
temperature rise of 40℃.

3. Find the amount a 3200mm long copper pipe will expand due to a temperature
rise of 48℃.
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Math Practice Theory 2 (Specific Heat)
1. Find the amount of kilojoules to raise the temperature of 160 litres of water from
10℃ to 50℃.

2. A hot water storage cylinder is 1.5 metres high and 65mm in diameter. How
many kilojoules of heat energy are required to raise the water temperature from
15℃ to 97℃?

3. If 580kg of lead is heated through 250℃, how much heat energy would be
required?

4. How many kilojoules are required to raise 65 litres of water from 12℃ to 90℃?

Math Practice Theory 2 (Power)
1. A gas fired boiler is required to raise 150 litres of water from 13℃ to 60℃ in 3
hours. Calculate the size of the boiler.

2. Find the power required to heat 140 litres of water in 1 hour from 7℃ to 70℃.

3. A central heating system holds 330 litres of water. If the water in the system is
to be heated through 70℃ in 35 minutes, what size boiler would be required?

4. Find the size in kW of an electric water heater capable of heating 40 litres of
water from 20℃ to 55℃.
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Section 5: Plumbing Study Notes
*These notes are to be used as a guide only, please refer to your class notes for
detailed information.

Water Mains
Large diameter pipes
Carrying potable water from treated water
Trunk mains = carry water in bulk over long distances, 610mm in diameter

Under Pressure Mains Tapping Machine
Cuts into large diameter distribution pipes with water inside and under pressure

Materials for Mains
•

Asbestos Cement – used on water that could corrode pipes, cladding devices
needed, same internal pressure as cast iron pipes

•

PVC – Polyvinyl Chloride, thick and strong

•

Cast Iron – can deteriorate and corrode

Mains Water Pipe Work
•

Communication Pipe = pipe from water mains to stopcock

•

Goose-Neck Bend = connects communication pipe with ferrule, allows for
ground movement

•

Service Pipe = pipe from stopcock to the house

•

Underground pipes through walls or floors need to be sleeved

•

Sleeves need to be capped using mastic (protect against vermin)

•

Stopcock (332) = first fitting on service pipe so householder can control water

•

Pipe from this point is known as rising main and should be on an inside wall or
insulated

The Direct System
Direct system used if good water supply and pressure and if it is allowed by the local
water authority
All cold water draw off points are taken directly from the mains.
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Advantages:
•

Cheaper

•

Fresh water

•

Smaller cold water tank

Disadvantages:
•

Back siphonage

•

Water hammer

•

No back up

•

Low pressure during peak times
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The Indirect System
➢ Service pipe rinses through the building to the cold water storage cistern
➢ One draw off point for drinking
➢ Other draw off points are from storage cistern (227 litres)

Advantages:
•

Less risk of back siphonage

•

No water hammer

•

Back up

Disadvantages:
•

Longer pipe runs needed

•

Larger storage cistern

•

Drinking water at one point only, usually the kitchen
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Cold Water Storage Cisterns
As high as possible for pressure flow
Holds a reserve of water for fixtures and fittings below
Domestic = in attic/roof
Positioned above a load bearing wall with timber bearers underneath it
Ideally near the chimney breast – heat
No insulation underneath the cistern (to allow for convection)
Cistern needs a cover (dirt, vermin)
Manufacture of Cisterns
Materials:
1. Galvanised Mild Steel
✓ corrosion resistant – resists rusting (hot-dip galvanised treatment)
2. Plastic Materials
✓ Strong
✓ Corrosion resistant
✓ Hygienic
✓ Light
✓ Low thermal conductivity (retains heat longer)
✓ Quieter to fill
✓ Damage due to excessive heat
✓ Easier to install in small openings
3. Glass Fibre Sections
✓ Thermosetting material
✓ Rigid
✓ Good for large cisterns
✓ 5,000+ litres = preformed panels
Capacities of Cold Water Storage Cisterns
Nominal = water it will hold filled to the edge (stamped)
Actual = base of the cistern up to the water line
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Usable = amount of water stored between the invert of the lowest connection to the
water line

Cistern Connections
1. Rising main
2. Overflow connection
3. Cold Water Distribution
4. Cold feed to hot cylinder
5. Shower
•

Ball valves fit as high as possible

•

Overflow pipe one size larger than the cistern supply pipe and 40mm
below ball valve connection

•

If ball valve submerged = back siphonage

•

Distribution pipe connections taken from the opposite side of the cistern
from fill point 50mm above the bottom

Hazards
Water Stagnation = oversizing the storage cistern
Prevent by taking distribution pipes from the opposite side of the tank from the rising
main

Scalding = if mains water is off, hot water comes out first
Cold water feed to hot water cylinder taken off slightly higher to the cold water
distribution pipe
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Direct Cylinder System
•

Used where there is no central heating

•

All hot water passes through boiler

How it works:
19mm connection taken from cold water storage to feed cylinder – called Cold
Feed
Cold feed fitted to lowest connection on cylinder
Gate valve isolates system
Second lowest connection = primary return
Primary return feeds the boiler
Boiler fills and water goes to primary flow and then cylinder
Water continues to vent pipe or expansion pipe where all water is drawn off
Notes:
•

Cylinder and boiler should be close with the boiler below the cylinder

•

Cistern placed in the highest position (roof or ceiling)

•

Primary flow and return pipes rise steadily between boiler and cylinder =
prevents air locks, improves circulation

•

Hot water supply pipe - top of cylinder, prevent one pipe circulation

•

Vent Pipe – above water level in the cistern, 16

1

Circulation of Water in Boiler, Pipes & Cylinders
•

Principle of gravity circulation

•

Movement of heated water through convection currents
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Indirect Cylinder System
➢ Direct System is unsuitable in domestic with central heating because mild steel
radiators will rust and cause water to discolour
➢ Indirect System needed: Boiler, indirect cylinder and feed and expansion cistern
➢ Called an open vented indirect hot water heating system

Add the following notes to the image above:
•

45 litres to feed and expansion cistern

•

13mm connection from cistern and that connects to the return pipe close
to the boiler

•

19mm diameter vent pipe

Basic Heating Circuit
hot water into coil – through conduction transfers to water surrounding coil, water in
coil cools and returns to boiler though the primary return pipe to be reheated – ongoing
process
✓ Cylinder positioned close to boiler
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✓ Boiler made from cast iron, steel, aluminium or copper – no contamination as
water has no direct contact with water in taps
✓ Cold Water Storage Cistern – in the attic
✓ Feed & Expansion Cistern
-

water expands by 4% when heated

-

water level in cistern kept low so water is 25mm below the overflow/warning
pipe

-

location – same level as cold water storage cistern

Advantages of Direct System
✓ cheap & quicker heating up

Disadvantages of Direct System
❖ boilers must be copper or stainless steel, cannot add radiators, furring

*Flip the answers for the indirect system e.g. disadvantage = expensive

One Pipe Circulation
•

Circulatory flow and return of hot water in same pipe

•

Prevent by vent or hot draw off horizontally 457mm

Dead Legs
•

Cold water from tap before hot water comes

•

Prevent by adding a secondary hot return pipe after last hot water connection
1

(connect to top 3 of hot store vessel)
Stratification
Temperature ranges in hot storage vessel
Improve efficiency by:
•

Cylindrical, tall & fitted vertically

•

Entry of cold feed in a horizontal direction (typically near base)

•

Spreader tee helps to divert water from vertical to horizontal direction
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Boilers
Vessel where water is heated
1. Solid Fuel Boilers – only suitable for open vented, temperature varies, burn
wood, coal, turf or anthracite.
2. Gas Boilers – clean and efficient, automatically controlled, even temperature,
economical, used on open vented or sealed systems.
3. Oil Boilers – heated by pressure jet oil burners, excessive carbon deposits,
regular cleaning, good alternative to gas.
4. Electric Storage Heaters – clean but expensive, heats during night-time, uses
a fan during the day blows air around closed circuit.

Defects in Hot Water Systems
1. Air Locks
Trapped air, prevents water passing through or reduces flow

Causes:
•

unventilated arches (e.g. cold feed rises)

•

sagging pipes

•

badly fitted pipes

•

hot draw off fitted incorrectly

•

defective tapings in boilers

2. Scale Deposits
Limescale

Causes:
•

temporary hard water

3. Cylinder Collapse
Pressure inside cylinder is less than that of atmosphere
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Causes:
•

When there are frozen vent pipes and cold feed pipe, the cylinder heats
and then cools which causes the atmosphere pressure outside of the
cylinder to be greater than the pressure inside the cylinder and this leads
to the cylinder collapsing

•

when water flows from the tap but cannot enter cylinder to replace it

Notes on Vent Pipe:
o min. 19mm diameter, well insulated, securely fixed
o allows air to escape
o maintains atmospheric conditions

o terminated above FLOOD level of the storage cistern

4. Legionella
Harmful bacteria found in water and multiply between 20-45℃
Prevent Legionnaire’s disease by:
▪

Storing water in hot water storage cylinders above 60℃ (bacteria
dormant)

▪

Hot water distributed at 50℃

▪

Cold water below 20℃

▪

Legionella loves stagnant water

Tips:
Keep pipework short & direct
Insulate pipes and tanks
Prevent contamination (fit lids)
Clean shower heads, taps, cold water storage tanks, etc.
Remove dead legs in pipework
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Heating Systems Main Equipment
Boiler, indirect cylinder, feed & expansion cistern, circulating pump, radiators
Open Vented – radiators are added at a later stage

Pipes
Domestic = copper or plastic pipes
Industrial = steel pipes

Heating Circuits
1. One Pipe Heating Circuit
Heated water through single pipe or ring main
Pump, safety valve and drain off cock are fitted

Advantages of One Pipe Heating Circuit
•

Cheap

Disadvantages of One Pipe Heating Circuit
•

Water becomes cooler, temperature loss

•

No hot water through the radiators (works on convection currents only)

•

Temp difference top and bottom of radiators

•

Only suitable for small, one-storey buildings
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2. Two Pipe Heating Circuit
➢ Most common
➢ Heated water brought to radiators through separate branches of the flow and
return pipes from the boiler
➢ Even heat and reduced loss of temperature
➢ Pump, safety valve and drain off cock are fitted

Advantages of Two Pipe Heating Circuit
•

Quick heat up time

•

Easier to balance

Disadvantages of Two Pipe Heating Circuit
•

Expensive to install

Minibore/Microbore System
Similar to two pipe system however manifolds for flow and return pipes are used with
small diameter pipes 6mm or 8mm run to each radiator

Heating System Design
1. Open Vented Heating System
•

15mm connection off the F & E, enters at low level, close to boiler on return

•

PRIMARY FLOW = 25mm flow from top of boiler to upper coil on cylinder

•

OPEN VENT / EXPANSION PIPE = Primary flow pipe reduced to 20mm, rises
and ends above F & E
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•

PRIMARY RETURN = 25mm taken from lower connection on coil and runs back
to lower connection on boiler

•

Four radiators are added with a hand-wheel valve on flow and lock-shield on
return

Advantages of the Open Vented Heating System
✓ Any boiler
✓ No back siphonage

Disadvantages of the Open Vented Heating System
▪

F & E generally fitted in attic

▪

Pipework exposed to frost

▪

Pumping over or pitching (see notes below)
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2. Sealed Heating System
Water is supplied through the incoming water main by manually opening a stop
valve or water supplied through a top up bottle (see notes further down)
If filling the system from water main, a filler loop can be used. Filler Loop includes:
•

check valve

•

isolating valve

•

A flexible pipe for disconnecting

Should be disconnected from mains to prevent back siphonage

Common Problems
System operating pressure has been exceeded – can be caused by:
➢ Water heating above maximum operating temperature – system has been
overfilled or expansion vessel is defective, check safety valve
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Top Up Bottle
•

45 litre cistern

•

BS 1212 Portsmouth ball valve fills the cistern

•

15mm connection from bottle and fitted with a non-return valve

Problems:
•

Depends on over pressurising the system (must ensure expansion vessel can
cope with extra pressure)

•

Must check water level in bottle and replace missing water

Disadvantages of Sealed System:
•

Cannot be used on boilers heated by solid fuels

•

Back siphonage (if problem with filler loop)

Advantages of Sealed System:
•

No loss of water (no F & E cistern)

•

Vessel near boiler – easy to monitor

•

No pumping over or pitching

•

Boiler placed anywhere

•

Industrial – system can work on high temperatures

•

Reduced frozen pipework (no pipes in attic)

Sealed System in Industrial Installations
•

Pressurised System – water is pressurised above 1 atmosphere (1 bar)
allowing water to go above 100 ℃ without turning to steam (not to be used in
domestic as radiators would be dangerous to touch)

•

In industrial – pipework usually ran at a high level – prevent injuries
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Expansion Vessel
To cater for the pressure on pipework created by water heating up and expanding
(remember sealed system has no F & E cistern)
•

Gas/air filled vessel

•

Washer separates the gas/air from the system water

•

Vessel charged with gas/air to approximately 0.11 bar for every metre high

•

Domestic = pressure should never exceed 1 bar

•

Domestic = water temperature should never exceed 80 ℃

•

Pressurised before filling system with water

•

Expansion vessel fitted to the suction side of the pump

•

Check and recharge using a car tyre pressure gauge attached to a schraeder
type valve

•

Defects – diaphragm is split or water is in both compartments in the diaphragm

*See table for correct sizing of expansion vessel for domestic Module 2 Unit 6 page
46

Circulating Pump
✓ Assist water circulation
✓ Draws water into a wheel and throws it out using centrifugal force
✓ Location on the flow pipe
✓ Isolating valves (on every pump) – good for removal or repair of pump

Pumping Over or Pitching
o When the pump draws water down the cold feed and forces the same amount
out the expansion pipe at the same time
o Oxygen enters the water – corrosion

Automatic Air Vents (AAV)
➢ Releases air automatically from the high point of the heating system
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➢ Can be used at primary flow to the coil where there is no vent pipe
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Heat Emitters
1. Radiators
•

Modern radiators use radiation & convection

•

Made from mild steel, copper, cast iron or aluminium

•

Air release valve fitted in top corner

•

Fitted under a window or adjacent wall

•

Types of Radiators: panel, column, hospital radiators

•

Threaded with female BSPT connection

Remember:
B.O.E. = Bottom Opposite End
T.B.O.E. = Top and Bottom Opposite End
T.B.S.E. = Top and Bottom Same End

2. Convectors
•

Heat exchanger made of fins that go around hot water circulating pipes

•

Works through convection

•

Found at skirting board level

•

Controlled by a ‘damper’
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Copper Tubing
1. Light Gauge
•

Half hard temper (annealed)

•

6m lengths so 13mm, 19mm, 25mm, etc. for the internal
diameter of Irish copper of 14.7mm, 21mm, 27.4mm etc. for the
external diameter of Irish copper

•

Above ground hot/cold water & central heating

•

Jointed by non-manipulative compression fittings, capillary
soldered & bronze welding

2. Kuterlon (wico)
•

18m & 36m coils

•

Dead soft temper (easily bent)

•

Underground mains pipework

•

Manipulative compression joints

•

Sizes 13, 19, 25, 32, 38, 50mm

3. Outside Diameter Copper
•

10m & 30m coils

•

Dead soft temper

•

Use on micro, mini and central heating apps

•

External spring used for sharp bends

•

Non-manipulative compression fittings and capillary soldered
joints

•

Sizes 6, 8, 10 & 12mm

Joining Copper Pipes
1. Compression Joints
a) Non-manipulative fittings = ends of pipe cut square, watertight with
brass/copper compression ring
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b) Manipulative fittings = end of pipe is flared to fit, cannot pull off the tube,
used for underground copper pipe

2. Capillary
3. Bronze Welded
4. Brazing
5. Hard soldering
6. Soft soldering

Spring Bending Copper Pipe
•

Copper tubing needs support during bending

•

Copper pipe ≤ 19mm = annealed before

•

Work-hardened = copper returns to its original hardness

•

*NB: no bending spring in pipe when heating!

•

Heat in the form of oxy-acetylene

•

LPG (Liquid Petroleum Gas) = less intense, takes longer, more frequent

•

Check spring fits first & remove internal burr

•

Overpull the bend (if done correctly, there will be no ripples)

•

Spring into the pipe = anticlockwise direction
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Bronze Welding
•

No melting of the parent metal

•

Strong – ‘fusion weld’

•

Oxy-acetylene used because it is intense and a controlled heat

•

Brass rod of 60% copper and 40% zinc is used

•

Add flux to joint to prevent oxidation

•

Melting point of copper = 1080℃

•

Melting point of the brass filler rod = 850℃ - 950℃

•

Use an oxidising flame – prevents blowholes

•

Process is slightly different to brazing as brazing uses capillary attraction
(similar to cupro but with a bronze rod)

Bronze welded joints used on copper pipe:
1. Bell Joint
2. Butt Joint
3. Branch Joint
4. Reducing Joints
5. Blank Welds

Soldering
1. Hard Soldering
•

Silver Soldering/Cuprotechtic Welding

•

Silver added – lowers melting point & molten flows

•

Rothenberger Company – special kit – straight, branches &
reducers with no fittings

•

Oxy-acetylene & air propane torches

•

No flux

•

High temp (600-850)
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2. Soft Soldering
•

Plumbers solder – mix of tin and lead

•

Butane blowtorch is used

•

Pipe has to be cleansed with steel wool, flux applied

•

Small ring of solder on face of fitting shows the solder is melting

•

Flux = corrosive

•

Flush out all systems to remove flux residue

•

Lead = toxic (use lead free on solder fittings for potable water
supplies)

Capillary Attraction / Capillarity
•

Liquids can rise upwards between two surfaces

•

Caused by adhesion and cohesion qualities of liquids

Capillary Joint
Melt solder which fills up in fitting (capillary attraction)
Capillary Joints can be soft soldered or hard soldered (mentioned above).
Soft soldered
Process:
➢ Clean with wire wool around the pipe, not up and down it
➢ No emery paper
➢ Smear of flux
➢ Assemble
➢ Heat with blowlamp until solder melts
➢ Remove heat
➢ Cool and clean

Page | 100

Study Skills for Plumbers

Section 6: How to Moodle
Logging in
1. Enter www.apprenticeship.ie into a search bar. If you are completing the
common modules, please use Internet Explorer as your browser (see note 6).
2. Click on ‘Moodle Login’ in the menu bar across the top of the website.

3. Enter your username which is typically ‘app’ and your registration number e.g.
app123456 and your password which is your trade with a capital letter followed
by your date of birth e.g. Plumbing01/01/90
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Common Modules
4. When you log in, you will see the following menu. You will need to complete
your common modules. Click on the button as seen below.

5. This will generate another menu with all of the modules listed. You can work
through them one by one but you must complete all of them.
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6. You must use Internet Explorer to complete the common modules. If you have
used another browser e.g. Mozilla Firefox or Google Chrome, you should log
out and open the website again using Internet Explorer. Each module, has
several units and an empty box beside each of them. The box is ticked if you
have started but not necessarily completed the module.

7. When you select a unit, you will see the screen below. Click on the box beside
‘normal’ and click enter.
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8. This will launch a new box that looks like the display below. Sections/pages will
be listed to the left. You must complete each section/page and the quiz at the
end. You will be guided on screen through the module.

9. Once you have completed this, it should take you back to the menu screen. If
it does not you can click ‘Home’ in the top right hand corner and it will bring you
back to the original menu. Complete each module by clicking into it and
following the previous steps.
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Submitting a Portfolio
10. Log in to your Moodle account by following steps 1 & 2 above. Select your trade
e.g. ‘Plumbing’.

11. You will be brought to the following menu below. Select ‘Phase 2’.
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12. Select Pf1 Ph2 Portfolio Submission.

13. You will be shown the marking scheme before you submit. Scroll to the end of
this page.
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14. Click ‘add submission’ at the end of this page.

15. You will be asked to tick the box confirming that it is all your own work. Once
this is done you need to drag your file into the box.
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16. In order to drag your file into the box, it is best to minimise the screen by clicking
the icon marked below.

17. Save your portfolio to the desktop and then click and hold to drag it into the box.
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18. It has fully loaded when the blue bar changes to a document as seen in the box
below. Click ‘save changes’. This will take you to a screen that confirms you
have submitted your portfolio for grading. Once complete logout (as seen in
step 22).
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Messages
19. You should keep an eye on your messages in Moodle as you will not always be
notified by email. You will be expected to complete and upload a portfolio to
Moodle whilst back on site during Phases 3 and 5. It is your responsibility to
check your Moodle account for details regarding all portfolios. Check your
messages by logging into Moodle as per steps 1 & 2 and select ‘messages’.

20. You will be directed to the screen below which will display any messages you
have. If you have messages you can click on each message to read them in
full.
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21. Whilst on site, you can review details of your portfolio by logging in as per steps
1 & 2 and then selecting ‘Phase 3’.

Logging out
22. When you have completed everything, click on the arrow in the top right hand
corner and select ‘logout’ from the drop down menu.
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Forgotten Username or Password
23. To retrieve your username or password, follow step 1 and click the ‘retrieve
username or password’ button on the Moodle login page.

24. If you know your username e.g. app123456, enter it in the box and click search.
This will generate an email to the email address you supplied when you first
started your apprenticeship. Open your email, click on the link and you will be
prompted to change your password. Log in as per step 1 & 2 using your new
password.
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25. If you no longer have the same email address, you will need to submit a ticket.
You can do this by selecting the ‘Apprenticeship Support Helpdesk’ on the
Moodle Login page.

26. Select ‘submit a ticket’.
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27. Select ‘Apprentices’.

28. You will be directed to a form that you should complete explaining that you have
changed your contact details and providing new contact details so that they
may email you. This typically takes up to 24 hours. Once completed, click
‘submit ticket’ at the bottom of the page. When you receive the email follow the
instructions to update your details and then log in to Moodle as per steps 1 &
2.
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Section 7: Plumbing Portfolio
Portfolio: A Guide for Plumbing Apprentices
Front Cover
Should include:
•

Title of the Portfolio

•

Your name

•

Your registration number

•

Trade

•

Instructor

•

Suitable & relevant image
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Table of Contents
•

Add main headings and page numbers – see example overleaf

Acknowledgement
•

Thank your employer/instructor

Introduction
Include:
•

Some background information – what have you been asked to do and where?

•

A line that tells the reader what they are going to read about in the report

Preparation (before the task)
•

Materials

•

Tools

•

Equipment

•

Personal Protective Equipment

•

Skills Assessment

•

Site Visit

•

Visual Inspection

•

Cost/Price

•

Customer Service- what does the customer want or need?

•

Any other preparation work before the job starts
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Process (during the task)
•

Step-by-step process

•

Photographs that are directly related to the steps involved, ideally your own

Self-Reflection (after the task)
•

Problems or challenges you faced

•

How you overcame those problems or challenges

•

Anything that could go wrong in the future

•

NB: What you would do differently

•

Your experience/your confidence

•

What you have learned

Conclusion
•

Sum up the whole project in a line or two

Bibliography
A list of places that you got your information from
•

If you have used websites for information or images, you need the exact
website address – Google Images is not sufficient (see demonstration in class)
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Images
It is good practice to label your images throughout your report even where it is obvious
what the reader is looking at.

Additional Notes
•

Add page numbers

•

Minimum font size 12 for the body of the text

•

Common fonts: Times New Roman or Arial

•

Line spacing 1.5 and justified

•

Clear beginning, middle and end with headings and paragraphs

•

Use commas, full stops and capital letters where required

•

Spellcheck or proofread
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Words of Advice for Phase 2, 3, 4, 5 & 6
•

Do not ask to see a friend’s portfolio

•

Do not leave any saved work on the computers

•

Take photographs as you complete any practical work as it is better for your
portfolio

•

Plagiarism will result in a fail

Plagiarism
Plagiarism is using or referring to another person’s work, for example, their writings,
ideas, images, formulas and paintings, etc., without mentioning it as their work. If you
do not state that it belongs to someone else, it is considered theft!
An example:
Internet says: The generator uses the turning motion of the shaft to rotate a rotor
which has oppositely charge magnets and is surrounded by copper wire loops.
You say: The generator uses the turning motion of the shaft to rotate a rotor which
has oppositely charge magnets and is surrounded by copper wire loops.
Different wording: The generator uses the shaft to spin the rotor. The rotor, with its
charged magnets and copper wire loops, creates an electromagnetic field.
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Moodle
Your portfolio must be uploaded to Moodle before you complete Phase 2. Please refer
to the step-by-step instructions below for assistance.
Step 1: Go to www.apprenticeship.ie
Step 2: Hit the 'Moodle Login' button toward the top right
Step 3: Enter your username which is your app and your registration number without
any spaces or capitals
Step 4: Enter your password which is your trade with a capital letter e.g. Plumbing
followed by your date of birth without any spaces and with slashes
Step 5: When you are logged in go to your trade e.g. 'Plumbing'
Step 6: Go to 'Phase 2'
Step 7: Go to 'Craft Portfolio Submission'
Step 8: It will show you that you have not submitted yet and the marking scheme - at
the end of that page hit 'add submission'
Step 9: Tick the box to say that it is your own work
Step 10: It is easier to minimise the window by hitting the button immediately beside
the red x in the top right hand corner - you should still be able to see the window but it
is smaller
Step 11: Save your portfolio to the desktop
Step 12: Drag your portfolio into the box on the other screen
Step 13: The blue bar will change to show a Word document
Step 14: Click 'save changes' button
Step 15: This will bring you to a screen that says 'submitted for grading'
Step 16: If you need to edit it, you can log in to Moodle and follow the above
instructions until you are back to this page and scroll to the end where it shows your
document and the button 'edit submission'
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