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How to Get Correct Temperature Reading from Ice/water Mixture 
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A simple temperature probe/gauge calibration can be done in ice and water mixture. However, if the 
calibration is not done correctly, you will introduce errors to all measurement later on. Here is what you 
need to do:  
 

 Get a thermal insulated bottle. If you don’t have one, use a beaker or a regular cup. 

 Fill the bottle with ice (no less 70% of the volume) and water (no greater than 30% of  the 
volume).  

 Stir the mixture and wait about 10 minutes to allow the ice and water reach its temperature 
equilibration. You can use a magnetic stirrer to mix water and ice, or manually stir the mixture 
with a stick or spoon.  

 Fully immerse the sensor in ice/water mixture. Wait the temperature reading drops to its lowest 
value T0.  

 If the reading T0 is not 0°C or 32°F, you can adjust the display temperature by changing the 
offset parameter “Pb” (in SYL-2342, SYL-2352, SYL-2372, SYL-4342, SYL-4352), “PSb” (in SYL-2362, 
SYL-1512), or “SC” (in WS and WSD series).  

 
This calibration is best for applications that are in a temperature range that is close to the freezing point 
of water. The procedure looks simple, but actually many factors can affect the temperature 
measurement and lead to calibration errors.  
 
Impurities in water/ice will shift the freezing point of water. Ideally, distilled or filtered water should be 
used to make ice and the ice/water mixture.  
 
The best container for ice/water calibration is a thermal insulated container. It minimizes the thermal 
conduction between the environment and the medium to be measured. A calibration set up using a 
thermal insulated container is shown in Figure 1. The Omega calibrator (top right) reads 32.16°F and the 
Prema calibrator (top bottom) reads 32.004°F.  
 

 

Figure 1. Calibration in an insulated container.  
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If you cannot find an insulated bottle, you can use any regular cup or even a disposable cup for 

calibration. Since there is no good insulation between the inside and the outside of the cup, bigger 

measurement error is expected. To minimize the error, you need to stir the ice/water mixture as much 

as you can. The probe tip should not be touching with the wall or bottom of the cup. Figure 2 shows the 

probe readings with or without stirring the ice/water mixture. With constant stirring (picture on the left), 

the Omega calibrator shows 32.28°F and the Prema calibrator shows 31.976°F. If the probes are sitting 

in the cup, the Omega calibrator shows 37.59°F and the Prema calibrator shows 36.228°F. A similar 

experiment was done in a beaker with a magnetic stirrer (Figure 3). The Omega reads 32.37°F and the 

Prema reads 31.997°F.  

   

Figure 2. Probe reading of ice/water mixture with stirring (left) or without stirring (right).  

 

Figure 3. Results with Magnetic Stirrer.  

You can also calibrate the sensor in boiling water. However, that is a little tricky to do. You can easily get 
5°F off. The boiling point is affected by the external pressure. You need to find the boiling water 
temperature at your location first. If you search for the “Boiling Point of Water Calculator” you will find 
many of website that shows how. Then, you can use the method discussed in this link: 
http://www.home-barista.com/forums/theories-wanted-boiling-water-thermometerreadings- 
really-low-t4361.html 
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If the sensor will be used at a high temperature, then the calibration should be done in high 
temperature range with a NIST traceable sensor.  
 
It is not recommended to calibrate the sensor in air. Because the mass of the sensor, it might take a long 
time for the sensor temperature to equilibrate with air temperature.  
 


