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PHASE 1 INSTRUMENTS 
 

Project Write-up 
 

Name:………………………………………… Group:………………………………… 
 
Module Title: Temperature Measurement   MODULE  NO: I-8 
 
PROJECT DESCRIPTION:  Filled System Thermometers     
 
Project No:  T1     Objective Nos: 3, 4 
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PROJECT WRITE UP SHEET   

 

 

Principle/Theory of Operation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

What are the bulb and capillary made of in a filled system 

thermometer? 

 

 

 

Where is it difficult to use a glass thermometer? 
 

 

 

 

What is the approximate range of a mercury in glass thermometer? 

 

 

 

What could be used to create a temperature alarm on a basic glass 

thermometer? 
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PHASE 1 INSTRUMENTS 
 

Project Write-up 
 

Name:………………………………………… Group:………………………………… 
 
Module Title: Temperature Measurement MODULE  NO: T1 001 1 
 
PROJECT DESCRIPTION:  Solid Expansion Thermometers     (Rototherm) 
 
Project No:  T2     Objective Nos: 3, 4 
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PROJECT WRITE UP SHEET   

 

 

Principle/Theory of Operation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

What is not the same for all metals? 

 

 

 

What is the major advantage of this type of indicator? 

 

 

 

How inaccurate can they be? 

 

 

 

Name three items in a normal household that contain a bimetallic strip? 
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PHASE 1 INSTRUMENTS 

 
Project Write-up 

 

Name:………………………………………… Group:………………………………… 
 
Module Title: Temperature Measurement MODULE  NO: T1 001 1 
 
PROJECT DESCRIPTION:  Pneumatic Temperature Transmitter      
 
Project No:  T3     Objective Nos: 10 

 



TTE Training Ltd  Temperature Project Sheets I-CN-018 

Phase 1/Module I-8 - Temperature Control Project Page 6 of 24 

 

Any printed copy of this document other than the original held by the Quality Manager must be considered to be uncontrolled 

Date printed 03/03/2015 

 

PROJECT WRITE UP SHEET   

 

 

Principle/Theory of Operation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

What principle does the relay work on? 

 

 

 

 

If the supply was on to the transmitter but there was no output 

whatsoever, what might the problem be? 
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PHASE 1 INSTRUMENTS 
 

Project Write-up 
 

Name:………………………………………… Group:………………………………… 
 
Module Title: Temperature Measurement MODULE  NO: T1 001 1 
T 
PROJECT DESCRIPTION:  Thermocouples (T/C’s) Transmitter      
 
Project No:  T4     Objective Nos: 5, 6, 7, 11. 
 

Thermowell 

 

Hot Junction 

Transmitter Head 

Receiver 

Cold Junction 

Extension/Compensating  

Cable 
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PROJECT WRITE UP SHEET   

 

 

Principle/Theory of Operation 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Name six types of metal used in thermocouples? 

 

 

 

 

 

 

 

What is the range of a type J thermocouple? 

 

 

Who discovered the effect of a thermocouple and when? 

 

 

 

What is the measuring junction normally referred to as? 
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PROJECT WRITE UP SHEET   

 

 

What is the millivoltage created by a thermocouple actually the product 

of? 

 

 

 

 

 

What is the reference junction also known as? 

 

 

 

 

With regards to a type K thermocouple, what is the mV range or 

fundamental interval? 

 

 

 

 

What mnemonic could be used to assist when checking a thermocouple 

installation? 

 

 

 

Who are the most common manufacturers of temperature to current 

convertors?  2 required 
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PHASE 1 INSTRUMENTS 
 

Project Write-up 
 

Name:………………………………………… Group:………………………………… 
 
Module Title: Temperature Measurement MODULE  NO: T1 001 1 
 
PROJECT DESCRIPTION:  Resistance Thermometers     (RTD’s) 
 
Project No:  T5         Objective Nos: 8, 9, 10,  11. 
 

 
 

 

 

TRANSMITTING HEAD 
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PROJECT WRITE UP SHEET   

 

 

Principle/Theory of Operation 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

What is the most commonly used metal for RTD’s up to 900 degC? 

 

 

 

 

What is the difference in construction between a RTD and a 

Thermister? 

 

 

 

 

What are Thermisters good for? 

 

 

What are Thermisters also known as? 
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SUPPLEMENTARY QUESTIONS 
 

Module I-8 Temperature Control 
 

The successful completion of these questions provides the additional competencies 

required for Module 

 

1. State the difference between heat and temperature. 

 

 

  

 

 

2. Convert 68
0
F into 

0
C and 30

0
 C into 

0
F 

 

 

 

 

 

3. Name two advantages of using a thermowell or pocket in conjunction with temperature 

sensing devices. 

 

 

  

 

4. Draw and describe how temperature readings may be effected when using a 

thermowell. 

 

  

 

 

 

5. What might you consider in order to minimize this effect? 
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6. Which contains the most heat? 

 
 

Expansion Types 
 

1. Give two practical uses of the bi-metallic strip and state how they are wound. 

 

 

  

 

 

 

2. What is the main advantage of bi-metallic elements? 

 

 

  

 

 

 

3. Would they be used where extreme accuracy was required? 

 

 

 

4. Other than liquid filled, name two other types of filled system thermometers: 

 

a) Liquid filled 

 

b)  

 

c)  

 

 

5. What are the main disadvantages/limitations of the liquid expansion glass 

thermometer? 

 

  

 

a) 100
0
C b) 

40
0
C 

 

 
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Electrical Methods – Thermocouples 

 

1. a) What is ‘Fundamental Interval’ (or FI) ? 

 

  

 

b) How does this relate to the EMFs produced by a thermocouple? 

 

  

 

 

2. If a thermocouple had an FI of 10 mV and the temperature at the cold junction was 

20
0
C , what EMF would be produced with a hot junction temperature of 100 

0
C? 

 

  

 

 

3. What is the difference between: 

 

a) Thermocouple extension cable 

b) Compensating cable 

 

 

 

  

 

4. When using thermocouple reference tables, the tables always assume the cold junction 

to be at which temperature? 

 

  

 

 

 

5. When connecting extension or compensating cable to a thermocouple, list some of the 

things you must always be careful of. 

 

 

 

  

 

6. What would be the effect on the temperature readings if you failed to observe the 

above? 

 

  

7.  
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Electrical Methods – Resistance Thermometers (RTDs) 
 

 

1. Describe the Fundamental Interval for an RTD and give the exact figures for a standard 

PT 100. 

 

 

  

 

 

2. Draw a 4-wire system 

 

 

 

 

 

 

 

 

 

 

 

 

3. Draw a 3-wire system and label leads 1, 2 and 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Which of the above is the most accurate? 
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5 ohms 182 ohms 

Lead 2 Lead 3 Lead 1 

 

 

  

5. From your previous diagram for Q3, which lead would you suspect was broken if you 

had a high reading? 

 

a) Lead 1   

 

b) Lead 2 

 

c) Lead 3 

 

 

 

6. If we used only a two wire system, explain why we would get highly inaccurate 

readings. 

 

  

 

 

 

7. With reference to your 3-wire drawing, if you measured a line resistance of 5ohms on 

the compensating leg and a resistance of 182 ohms on the measuring leg, what is the 

temperature being measured? 
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Temperature Exercise 1 
Calibration using mV injector 

 

 

 

Required items:- 

 

Mv  (thermocouple) to current converter head 

 

DVM 

 

Mv injector 

 

Compensating Cable 

 
 

Connect the DVM to measure the 4-20 mA output signal from 

the converter using the 24vDC.  Remember polarity of power 

supply and how items are connected in series.  See notes for 

information on how to connect up the circuit 

 

Refer to type K thermocouple table and inject mv equivalent to 

0% of the temperature converter head. Remember to subtract 

the cold junction temperature from the value that you inject.  

Make a note of the output reading and if required alter the 

zero if available. 

 

 

Refer to type K thermocouple table and inject mV equivalent 

to 100% of the temperature converter head. Remember to 

subtract the cold junction temperature from the value that you 

inject.  Make a note of the reading and alter the span 

adjustment if required/available. 
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Temperature Exercise 2 
mV difference with temperature injector  

 

 

Required items:- 

 

Fluke Temperature Loop Calibrator 

 

Mains operated Electronic Volt Meter 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Connect calibrator to voltmeter as shown above. 

 

Switch on the loop calibrator and press the MEAS/SOURCE 

key to select SOURCE and the TC key to select type K 

thermocouple.   

Press the 0% key and using the arrow keys, set to 0 degC.  

Press the 100% key and using the arrow keys set to  900 degC. 

 

Using the Electronic Voltage Meter, measure the actual voltage 

input to the display unit.  Refer to the type K thermocouple 

table and determine from the table what temperature the 

millivoltage refers too.  Why is it not equal to the temperature 

shown on the display? 
 

 



TTE Training Ltd  Temperature Project Sheets I-CN-018 

Phase 1/Module I-8 - Temperature Control Project Page 21 of 24 

 

Any printed copy of this document other than the original held by the Quality Manager must be considered to be uncontrolled 

Date printed 03/03/2015 

 

Temperature Exercise 3 
Calibration using Pt100  injector 

 

Required items:-  

 

Rt  (resistance) to current converter head 

 

DVM 

 

PT100 Simulator or 

similar 

 
 

Connect the DVM to measure the 4-20 mA output signal from 

the converter using the 24vDC.  Remember polarity of power 

supply and how items are connected in series. 

 

Refer to the PT100 resistance tables and simulate 0% of the 

temperature converter head. Check the output of the unit and 

calibrate the zero point if required. 

 

Refer to the PT100 resistance tables and simulate 100% of the 

temperature converter head. Check the output of the unit and 

calibrate the span point if required. 

 

Check that the zero and span values are correct and then 

connect up a PT100 probe as shown in the Temperature Notes. 

Do not touch the end of the probe but leave in the surrounding 

air in order for it to settle to the ambient temperature. 

 

Check that the measured temperature is the same as the 

display in the workshop by back calculating the input 

resistance and referring to the PT100 tables. 
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Temperature Exercise 4 
Program Temperature Controller 

 

 

 

Required items:- 

 

UT150 Temperature Controller 

 

240v plug and lead 

 

PT100 Temperature Sensor 

 
 

 

 

 

 

 

 

 
Connect the 240v lead and the PT100 sensor to the connections as 

shown on the following diagram. 

 

Short 

 

Short 

 

Sensor 

 

Live 

 

Neutral 

 

 

 

Before any equipment is plugged into the 

240V outlet sockets it must be checked by the 

T.O. ! 
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After the connections have been checked, switch on and wait for the 

display to stabilise. 

 

Hold the SET/ENT button for at least 3 seconds until CTL is displayed.  

Press the SET/ENT button repeatedly until LOC is displayed.  Press the 

down arrow key to display -1 and then press SET/ENT key again. 

 

‘ In’ should now be displayed.  Refer to the input range table and select 

the required range.  Use the up/down keys to select required number 

then press the SEL/ENT key. 

 

 

Press the SEL/ENT key for at least 3 seconds to revert back to the 

normal display.  The unit will now measure and display the measured 

temperature. 

 

Hold the SET/ENT button for at least 3 seconds until CTL is displayed.  

This indicates that the controller in the ON/OFF control mode.  That 

means that when the measured temperature varies above or below a 

‘Set Point’ the output will be on or off to control a heater unit. 

 

Press the SEL/ENT key until HYS is displayed.  This parameter 

determines how far off the setpoint the measured variable has to alter 

before the output changes state.  Set this value to 0.5 using the up/down 

keys.  Press the SEL/ENT to enter value.  Press the SEL/ENT key for at 

least 3 seconds to revert back to the normal display. 

 
 

 


