


Concept overview

(Stull, 2023)
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Calibration curve / Transfer Equation
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Calibration curve / Transfer Equation
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Calibration curve / Transfer Equation

Explains the temperature 
difference between E2 and E1 (ref) 

readings for every change in mV 
(to be calibrated)
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Calibration curve / Transfer Equation

y = -15.957x - 0.267
R² = 0.9999
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Calibration curve / Transfer Equation

y = 15.956x + 0.2707
R² = 0.9999
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1. Plot both temperature traces from your thermocouples (E2, and the temperature values calculated from 
the calibration equation for J2) on one graph, indicating the areas on the graph that represent the 
dynamic response to each step input (decreasing from room temperature to the icy water temperature, 
and increasing from room temperature to the hot water temperature). /2 
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1. Plot both temperature traces from your thermocouples (E2, and the temperature values calculated from 
the calibration equation for J2) on one graph, indicating the areas on the graph that represent the 
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and increasing from room temperature to the hot water temperature). /2 
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1. Plot both temperature traces from your thermocouples (E2, and the temperature values calculated from 
the calibration equation for J2) on one graph, indicating the areas on the graph that represent the 
dynamic response to each step input (decreasing from room temperature to the icy water temperature, 
and increasing from room temperature to the hot water temperature). /2 

Which are the Dynamic response intervals?

For what steps? (ice cold, tap col, tap hot)

+ Why are they still so different? Was it a successful calibration?

YOUR PLOT SHOULD LOOK LIKE THIS! (DIFFERENT FROM PREVIOUS)
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2. Estimate the time constant, τ, for each sensor (be careful with your units!): a. By eye using the graph. /4 
b. Experimentally, using the method described in section (2.2.1) in the textbook /4 

(Stull, 2023)
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2. Estimate the time constant, τ, for each sensor (be careful with your units!): a. By eye using the graph. /4 
b. Experimentally, using the method described in section (2.2.1) in the textbook /4 

Meteorological Measurements and Instrumentation – Harrison (2015)

(Stull, 2023)
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3. Your time constant for each thermocouple should be different. Which term(s) in the sensor time 
constant are different for your two sensors? /2 

Meteorological Measurements and Instrumentation – Harrison (2015)

rearrange

(Stull, 2023)
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4. List the assumptions we are making when determining τ. If you got different answers for the step 
increase and decrease (for the same sensor), why do you think this is? /4 

Meteorological Measurements and Instrumentation – Harrison (2015)

(Stull, 2023)
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5. In previous labs, we have recorded data at a maximum frequency of 1 second. Why did we record at a 
higher frequency for this lab? /1
Meteorological Measurements and Instrumentation – Harrison (2015)

Now, some of you recorded in 1s timesteps (instead 
of 10 Hz)
10 Hz => 1/f = 1/10 => 10 measurements per second

If this is the case,

Use a frequency of 0.1 Hz, in other words, average 
your data by 10 seconds, redo the previous steps, and 
observe the differences in your answers

Why did this happen?

Why we need a higher frequency?
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