
 

 
 
 
 
 

Application Note #1  
 

Wireless & Batteryless SAW sensors for temperature 
measurements in rotating machines 

 
 
Technology overview 
 

SAW sensors are particularly appropriate when measuring critical physical parameters such 
as temperature, pressure as well as strain in harsh environments. Electrical engines are 
indeed rotating machines which experience high currents and voltages not to mention 
electromagnetic pollution. 

 
 
Figure 1 shows a SAW sensor 
mounted with its antenna and 
the emission/reception antenna 
of the reader unit. The proper 
radiation diagram for each 
antenna is obtained.  
 
The intersection of those two 
diagrams along the circular 
trajectory sketched by the SAW 
sensor on the moving part 
results in a vision angle A of the 
SAW sensor, considering the 
interrogator’s antenna is 
stationary.  
 
On-site testing can also be 
performed by our engineers to 
determine this vision angle. 

 
                     Fig. 1: Geometrical considerations 
 
Key specifications such as number of SAW sensors required, frequency bandwidth to be 
covered or bandwidth’s resolution give one of the interrogator’s key features, namely the 
sensor interrogation time frame It. Since It needs to fit into the sensor’s visibility time frame, 
we then derive the maximum rotation speed of the engine from It and the vision angle A.  
 
Of course, other parameters related to the case under study should be taken into 
consideration i.e. maximum emission power thresholds, available space for antennas, 
interrogation distance and characteristics of the nearby environment: metallic or not. Several 
acquisition data are computed for optimized accuracy regarding each measurement point. 
 
For instance, it has been proved that our solution is able to interrogate a SAW  
sensor with a 18 cm radius circular trajectory at a  speed of 5000 rpm. 



 

 
 

 
 
 
 
Application example: temperature monitoring in an e lectrical engine 
 

Figure 2 shows the test bench and Figure 3 depicts an integration example of SAW sensors 
in an electrical engine. A customized approach has been realized here with regard to the 
design and implementation of the sensor antennas because of the reduced space available 
(only a few cm2).  
 
Sensor interrogation time It is here typically below 10 milliseconds.  
 
 
 

           Fig. 3: SAW sensor implementation 
  
 
 
 
The rotating part is the red cylinder where 
the sensor is mounted inside while the other 
part is not moving. 
 
 
 

 
                         Fig. 2: Test set-up 
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Measurements and key results 
 

Measurements are shown in Figure 4; 
we can see the corresponding 
resonant peaks on the measuring 
instrument. 
 
Frequency variations as a function of 
time are representative of the 
temperature measurements presented 
in Figure 5. With appropriate 
calibration of the sensor, we are able 
to detect a relative temperature 
variation from 0.2 to 1°C.  
 
The interrogation distance  is 2 to 3 
meters in open-space.  In particularly 
severe conditions e.g. highly confined 
environments, perturbed by too much 
metal and/or strong electromagnetic 
fields, this distance may decrease. 

 
Figure 5: Results 

Fig. 4 : Measurements 


