
M E 345   Professor John M. Cimbala Lecture 32  
Today, we will: 

• Review the pdf module: Temperature Measurement 
• Do some example problems – temperature measurement 

 

Example: Thermocouples 
Given: A type S thermocouple is placed into an oven to measure the temperature. An ice 
bath is used as a reference junction in the normal fashion. The output voltage is 4.005 mV. 
 

(a) To do: Calculate the temperature of the oven. 
(b) To do: If ambient air (Tambient = 20oC) were used as the reference junction instead of the 
ice bath, what voltage would the thermocouple instrument read? 
 

Solution: 
 



 
 
 



Example: Thermocouples 
Given: A type K thermocouple is used to measure the temperature in a freezer compartment. 
The reference junction is connected properly to an ice bath, and the voltage output from the 
thermocouple circuit is −2.721 mV.  
To do: Calculate the temperature in the freezer compartment. Give your answer in units of oC 
to three significant digits. Note: Use the “brief” thermocouple tables for consistency 
(provided below for convenience). 

 
Solution: 



Example: Thermocouples 
Given: A type K thermocouple is used to measure three temperatures: T1 = 60.0oC, T2 = -
50.0oC, and T3 = 180.0oC. The thermocouple voltages are measured properly with an ice bath 
reference at 0.00oC. 
 

(a) To do: Determine the voltage readings V1-R, V2-R, and V3-R, for the three temperatures. 
 

(b) To do: Using the voltages of Part (a), verify the law of intermediate temperatures. 
 

Solution: 
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