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1. Introduction 
 

In daily life, we involve with the temperature, such as measuring the temperature 
for cooking, controlling the air conditioning system, and so on. Therefore, learning 
characteristics of the temperature measurements is important for applying suitably 
with work, and obtaining the reliability of the data.  

 
2. Objectives 
 

• To investigate the accuracy of the temperature measurements for The 
measurements, which are usually used for measuring the temperature of fluids, 
are the PT 100, the liquid-in-glass thermometer, vapor pressure thermometer, 
thermistor, thermocouple of type K.  

 
3. Equipment set-up before experimenting 
 

• Check that the stirrer and the heater are both switch off, and the water bath is 
cool. 

• Remove the slotted chimney on the steam vent, and fill the water bath until the 
water level is between the top two marks on the sight glass situated at the front. 
Replace the slotted chimney.  

• For this experiment, the following sensors will be used: the industrial PT 100, 
the reference PT 100, the straight naked bead thermocouple, the thermistor, 
the liquid-in-glass thermometer, and the vapor pressure thermometer. Check 
that all the sensors are securely fastened into the carrier. The gland nuts at the 
top should be finger tight. Take great care not to damage the sensors or sheaths. 
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4. Procedure 
 

• Take an initial reading or each of the sensors. Use the rotary selector switch on 
the console to change the digital display between the sensor output from the 
PT 100 reference thermometer, the industrial PT100 thermometer, the 
thermocouple, and the thermistor. Reading from the vapor pressure 
thermometer and the liquid-in-glass thermometer should be taken directly 
from the scales on the device themselves. 

• Switch on the heater and the stirrer. 
• As the water bath temperature rises, take readings from the test sensors at 

intervals of  5 oC, as indicated by the PT 100 reference thermometer.  
• Due to thermal accumulation in heater wire, heat might raise very fast. In 

order to read the instant temperature, the heater should be switched off before 
the setting temperature for 2OC, but leave the stirrer running. 

• Record data until temperature from PT100 reference reaches 100OC. 
 

5. Results and Discussion 
 

• Transform all data into OC (look up from Text book) 
• Plot graphs of each set of sensor readings against the PT100 reference 

thermometer readings. 
• Comment on the suitability of each device for temperature measurement.   
• Discuss the advantages and limitations of each device, including comments on 

ease of measurement and robustness. 
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where 
 oR  is resistance at reference temperature [5137 Ohm] 
 β  is constant, characteristic of material [4000 K] 
 oT  is reference temperature [298 K] 
 
For Thermocouple type K 

 
 
 
 
 
 
 
 
 
 
 
 
 


