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Western Rail Corridor Western Rail Corridor

All towns in the west of ireland will benefit

Prototype Bridge drecty from the e-opering of this rawey

Umenick,

Une to Clare,
Waterford, Cork & Kerry

After many years, the Western Rail Corridor is being reopened. This will be
a major boost to local economies in the West of Ireland. However, it also
creates challenges, as rail infrastructure needs to be designed and
upgraded. larnréd Eireann is seeking the help of Applied Technology
students to evaluate and test the control systems/mechanisms used.

Control System

larnréd Eireann engineers are seeking assistance with a bridge's control
system. They want to use a DPDT switch alongside limit switches. They
have been given a schematic diagram (Fig. 1) and want help converting it
to a pictorial circuit diagram (Fig. 2). Using colored pens/pencils, illustrate
the wiring in Fig. 2.
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Indirect Drive Mechanism

An indirect drive mechanism is when a motor or handle doesn’t turn
something directly. Can you identify three examples of an indirect drive?
1.

2.

3.

Mechanisms

Now that the electronics element
of the control system is finished,
let's look at the mechanisms.
Using the prototype bridge kit,
test the three mechanisms and
answer the following questions:

What is the advantage of using a mechanism to raise and lower the bridge?

Which mechanism would you recommend to larnréd Eireann and why?

s

The driver gear has 20 teeth, and the driven gear has 30 teeth.
A. Calculate the mechanical advantage (gear ratio) of the gear system.

B. The driver gear rotates at 80 RPM. Calculate the speed of the driven gear.
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Idler Gear
The idler gear transfers motion from one gear to another. Explore the
use of different-sized idler gears and evaluate their impact.

Tensioners
Tensioners are used to tension chain and belt drives in a wide range
of machines and mechanisms. Why would larnréd Eireann need one
in this case?

Bridge Design
The model bridge design was based on the Brian Boru Bridge in Cork,
which was built in 1911 for trains to pass over the River Lee. Using

notes and sketches, explain some

reasons how the bridge is still in 71N\ v
use today, 115 years later? l“’ A
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Train Design
larnréd Eireann is always looking to upgrade its fleet to keep up to date
with modern standards. The train pictured is an intercity train designed
to travel at high speeds. Using notes and
sketches, explain the design features
that make these high speeds possible.
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Junior Cycle
Applied Technology

Action Verbs:

Analyse: study or examine something in detail,
break down in order to bring out the essential
elements or structure; identify parts and
relationships, and to interpret information to
reach conclusions

Apply: select and use information and/or
knowledge and understanding to explain a given
situation or real circumstances

Communicate: use visual gestural, verbal or other
signs to share meaning or exchange information;
interaction between sender and recipient; both
work together to understand

Consider: think carefully about something,
typically before making a decision

Create: process and give form to the topic of what
is to be created using selected methods and
material and/or to give the material used a new
form

Demonstrate: prove or make clear by reasoning or
evidence, illustrating with examples or practical
application

Design: planning the features of a solution that
solves a perceived user problem

Develop: advance a piece of work or an idea from
an initial state to a more advanced state

Discuss: offer a considered, balanced review that
includes a range of arguments, factors or
hypotheses; opinions or conclusions are supported
by appropriate evidence

Document: a piece of written, printed, or
electronic matter that provides information or
evidence

Execute: to carry out fully, to put completely into
effect
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Applied Technology — Learning Outcomes

Strand 1: Principles and practices

In this strand, students will learn about and
employ the fundamental principles and
practices associated with the study of Applied
Technology. Students will apply their knowledge
of materials and equipment to create solutions
that consider the end-user experience.

The study of principles and practices facilitates
the application of knowledge of existing and
emerging technologies which will help students
to decide the best means to creatively solve a
real-world problem and realise a solution.

Students should be able to:

Strand 2: Energy and control

In this strand, students explore sources of
energy which, when changed or controlled,
enable devices to perform tasks safely and
efficiently. Students are encouraged to
recognise the need for economic and
sustainable use of energy and materials.

Students will create controlled solutions using
the skills, knowledge, values and attitudes
developed through the study of the other
strands.

Students should be able to:

Strand 3: Technology and society

In this strand, students experience the
interaction between technology and society.
Students examine the environmental impacts of
their design choices and consider user needs
related to solutions. Students acquire a basic
understanding of, and curiosity about, some of
the issues which society faces as a result of
technological developments and explore their
potential use in society.

Students should be able to:

Analysis and problem solving 1.1 develop a design solution drawing on  |2.1 investigate relationships betweenthe |3.1 analyse the impact of constraints on
experience and using evidence, inputs, transformations, and outputs the design of solutions
The learning outcomes in this element reasoning, and decision making occurring within simple control systems
. . . 3.2 evaluate the effectiveness of solutions
encourage students to investigate ideas and . . )
. . . . - 1.2 analyse problems using a systematic 2.2 evaluate ideas through the use of
relationships that assist students in refining h ———
their solutions to problems. Students will learn approac simulation
to develop systematic approaches to analysis of 13 refine ideas through the use of 1 (such as mechanical, electrical or digital
pnf)blems that aid the development of s.olutlcns. prototyping modelling)
This element encourages learning that is
fundamental to Applied Technology and 14 review planning decisions throughout
promotes the development of skills for lifelong
learning.
Design and innovation 1.5 consider the end-user experience at 2.3 recognise the principles of control 3.3 explain how human, societal and
each stage of the design process systems when developing their solution environmental considerations affect
The learning outcomes in this element 16 P e 4 el ; solutions and outcomes
encourage students to ‘think outside the box’. . unt er: alnf _etr_o € lrr;pac an_ . N eilgn: 03'::3 se(:uelnczo . 2 i - — .
Sl will e the @ity met @y 6@ fo :n |Ia of existing and emerging |nstruc ions to control a device or ¢ Iexp It:re a;pptlca ions of technology in
study the existing technologies relevant to the echnologies system ocal contexts
subject, but also to exp!ore new_and emerging {47 apply innovative approaches in design [2.5 apply innovative approaches to
developments_. The_demgn solutions z_:levelo;?ed solutions designing control system solutions
by students will be influenced by their learning
across the three strands.
Planning, managing, and creating 1.8 develop a plan for the realisation ofa |2.6 explore energy conservation and 3.5 justify their selection of materials and
solution efficiency processes based on factors such as
The learning outcomes in this element ‘ ) - S X I environmental, economic and ethical
TR Sl te Gl & Rl 1.9 sel e'ct appropriate materlé s, ) 2.7 identify approp'rlate engrgy and contro considerations
. . ' . . equipment and processes in solving a systems for design solutions
project management skills while taking their .
designs to the creation stage. Students will problem 3.6 consider user needs at all stages of
8! age. 2.8 create control solutions to identified design
deve'lop the neces.sary skills needed to X 1.10 execute a plan using appropriate tools, problems
marflpulate'matenals 'and' select appl"oprlate materials and processes 3.7 recognise their responsibility for
equipment in the realisation of solutions. ensuring security and privacy of
1.11  demonstrate adherence to recognised personal data
health and safety standards
Communicating 112 document progression from concept to | 2.9 communicate technical information in |3.8 evaluate the impact of technologies on
realisation appropriate forms their lives, society and the environment
The learning outcomes in this element ) X . . ) . . . .
1.13 communicate evidence of the iterative |2.10 explain the transformation of inputs 3.9 discuss the potential of technology to

encourage students to select and use
appropriate media to relay technical
information, design ideas and learn about the
impact technology has on the environment
around them.

process of design

and outputs
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affect society and the environment

Scan or click on the QR code to access
the Junior Cycle Applied Technology
specification at curriculumonline.ie

Action Verbs:

Evaluate: (data) collect and examine data to
make judgements and appraisals; describe how
evidence supports or does not support a
conclusion in an inquiry or investigation; identify
the limitations of data in conclusions; make
judgements about the ideas, solutions or
methods

Explain: give a detailed account including reasons
or causes

Explore: to think or talk about something in order
to find out more about it

Evaluate: (ethical judgement) collect and
examine evidence to make judgements and
appraisals; describe how evidence supports or
does not support a judgement; identify the
limitations of evidence in conclusions; make
judgements about the ideas, solutions or
methods

Identify: recognise patterns, facts, or details;
provide an answer from a number of possibilities;
recognise and state briefly a distinguishing fact or
feature

Investigate: observe, study, or make a detailed
and systematic examination, to establish facts
and reach new conclusions

Justify: give valid reasons or evidence to support
an answer or conclusion

Recognise: identify facts, characteristics or
concepts that are critical (relevant/ appropriate)
to the understanding of a situation, event,
process or phenomenon

Refine: make minor changes so as to improve or
clarify

Review: looking over or through material in
order to correct, improve or revise

Select: carefully choose as being the best or most
suitable based on judgement

Understand: have and apply a well-organised
body of knowledge
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https://www.curriculumonline.ie/getmedia/2c3fc3c0-064c-4080-980e-a2738512b85b/Applied-Technology.pdf
https://www.curriculumonline.ie/getmedia/2c3fc3c0-064c-4080-980e-a2738512b85b/Applied-Technology.pdf

Component

Description
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Circuit Diagram: Identify and label the components.
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Describe why the first half of this circuit is important.

|+
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Using the words Emitter, Base, and Collector, explain how the
transistor works in this circuit.

Input sensors change their resistance in response to conditions. Use
the sensor board to help fill in the table below.

Component Resistance High | Resistance Low

LDR

NTC Thermistor

Moisture Sensor

Vibration Sensor

Microphone

Why is a variable resistor (potentiometer) used instead of a fixed
resistor?




Circuit Diagrams
Using circuit symbols, complete the circuit diagrams below. Test each circuit on the sensor board.

4 )
Q1. An MES LED that switches on Q2. A motor that switches on in light Q3. A fan that switches on when it’s
when loud and off when it’s quiet. and off in darkness. warm and off when it’s cold.
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[+
[+
[+

4|
i1
i1

Q4. A buzzer that switches on when Q5. A rainbow LED that switches on Q6.
shaken and off when stable. in dry soil and off in wet soil.
[] [] []
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Teacher Design Challenge
Design a project brief, for a 2" year group, that integrates a sensing circuit as part of the control system.

7
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Brief:

~\

Ve

Identified possible inputs and outputs needed:

Vs

Possible Solution: Use annotated sketches to explain your design.




Creating Clear Success Criteria for Student Projects
As a group, discuss the given brief. Agree on specific areas that students need to
consider and demonstrate. These specific areas will make up the success criteria rubric.
Formative feedback can then be given to students as each section is completed.

Success Criteria Rubric
Portfolio

Criteria Explained Formative Feedback

Research

Design Ideas

Justification of Final |dea

Evaluation / Reflection

Notes:




Creating Clear Success Criteria for Student Projects

Success Criteria Rubric
Artefact

Criteria Explained Formative Feedback

Notes:
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