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Activity 3
Analysis of data using ICT

The pupils use appropriate ICT software to construct their
graph. Sample results are shown below.
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resistance | temperature
kohms deg C
c1 c2
1.86 86
2.06 82
2.36 78
2.66 73
3.06 69
3-54 64
4.18 59
4.8 56
5.38 52
6.34 48
7.31 44
8.7 39
14.8 26
20.2 19
22 17
25.2 13
30.6 9

The pupils now use their graph and reading to estimate the
temperature of the small potato they pushed the thermistor into
earlier.

Resources required

Appropriate graphing software (e.g. ALBA software from djb
microtech Ltd)
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Activity 4

Problem solving
extensions

If pupils have the necessary prior knowledge and experience
of simple electronic systems to enable them to design and
construct a simple circuit, they may then be set one of the
following problem-solving tasks, applying the knowledge
gained about thermistors in the preliminary experiments.

The extension activities suggested require additional resources
such as Alpha board kits to enable pupils to construct electronic
systems which simulate engineering problem solving activities.

A.Refrigerator alarm
Background

Most perishable foods last longer when they are chilled.
Consequently restaurants and supermarkets as well as home
owners store these foods at low temperatures. Commercial
refrigerators are often equipped with an alarm to detect when
the temperature rises above a safe level. These alarms are
usually set at 4 oC.

Alarm systems in refrigerated warehouses can be complex.
They can monitor a number of cold rooms and they frequently
use the telephone system to alert specific individuals if the
temperature rises above a safe level. Some systems require a
PIN to be entered from a responsible person to cancel an earlier
alarm condition.

The problem

This engineering problem requires pupils to firstly design and
build an alarm system which will detect a high temperature and
then to modify this design so that the system remembers that an
alarm condition has been triggered.
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Pupils should initially design and build an electronic system
which will sound an alarm and turn on a warning light when the
temperature of the sensor rises above 4 oC. The alarm should
sound continuously and the warning light should stay on when
the temperature is above 4 oC. When the temperature falls
below 4 oC both the alarm and light should turn off. The system
should include a way of adjusting the temperature set point to

4 oC. The calibration curve produced in an earlier experiment
should be used for this purpose.

Next the design should be modified so that if the temperature
falls back to below 4 oC the light should remain on to indicate
that an alarm had sounded. This is to indicate to the user that
an alarm condition has been triggered and that the food may no
longer be safe.

B.Infant incubator
temperature alarm

Background

An infant incubator is used mainly to keep a baby’s core
temperature stable at 37 oC. (Most incubators also humidify
the air and can add extra oxygen.) The core temperature of the
human body needs to be kept at a constant temperature of 37
oC. If the temperature goes too high or too low, then the organs
can be damaged and illness or death can result. Premature
babies have undeveloped nervous systems and also lack the
energy to regulate their own temperature, so their temperature
needs to be maintained by an incubator. Small babies can only
take a small amount of food for growing. They need to use all of
their energy for growth rather than wasting it on keeping warm,
so sometimes the use of an incubator helps them to grow faster.

The temperature of the air in the incubator is increased

by a heater element. The air temperature is monitored by
temperature sensors and is adjusted by controlling the current
to the heater. The incubator can also monitor the baby’s skin
temperature by using a skin temperature probe, which is stuck
onto the skin. The user can either set the incubator to control
the temperature of the air or to control the temperature of the
baby’s skin (servo control mode).
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The problem

This engineering problem requires pupils to design and build

an alarm system which will detect if the air temperature in the
incubator is too high (above 38 oC) or if the temperature is too
low (below 36 oC). If the alarm has been triggered the system
should indicate to the user that the temperature of the incubator
had at some point deviated from the acceptable range.

Pupils should design and build an electronic temperature alarm
system which will turn on a high temperature warning light if
the temperature rises above 38 oC and turn on a different low
temperature warning light if the temperature falls below 36 oC.
The light should stay on even if the temperature returns to the
acceptable temperature range. The system should include a way
of adjusting the temperature set points for the alarm, using the
calibration curve produced in an earlier experiment, and a reset
button to turn the lights off after the alarm has been triggered.
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Activity 6

Presentation

In this stage each group presents their findings to the class:
« Each group presents their results to the class

« Every member of the group must play a part in the
presentation

» The presentation can be in any form that the group chooses

« The presentation must include the following words (or
similar) in context

engineering
thermistor
input device
process device
output device
calibration|
resistance
ohms
temperature
« The presentation should also include appropriate diagrams

« Each group should be given feedback by another group and
questioned after the presentation.
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