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“Wireless Tempera-
ture Measurements by 
SAW Sensors represent 
a quantum leap for ex-
perimental and long 
term monitoring (digital 
twin) for infinite appli-
cations” 

Climate change is a matter 

of public concern and cur-

rent global climate protec-

tion laws show a turna-

round in energy policy. 

These ambitions can lead 

to significant challenges in 

energy production, since 

renewable sources are cur-

rently not capable of 

providing enough energy in 

all relevant situations.  

This is why the need to 

fast ramping and dy-

namically cycling power 

plants and decentralized 

power units is strongly in-

creasing, although it has a 

considerable effect on ser-

vice life. To extend the life-

time and improve the effi-

ciency in partial load range, 

it is necessary to measure 

the exact and real-time 

temperature distribution in 

gas turbine components 

during the ramp up and 

shutdown procedure. Typi-

cally thermocouples in 

combination with telemetry 

systems are used for this 

job, but rotating parts, 

rough environmental con-

ditions and complex or un-

manageable wiring of-

ten leads 

to malfunctions, errors and 

high costs.  

“Due to permanently 
squeezed development 
times for GT, engineers 
often eschew tempera-
ture measurements in-
side rotating GT com-
ponents due to the ex-
treme effort and short 

system life times” 

To solve this problem, B&B-

AGEMA joined a partner-

ship with a university insti-

tute, a research institute 

and another industrial part-

ner in Germany to develop 
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a new mobile and wireless 

temperature measuring 

system for rough environ-

ments, based on Surface 

Acoustic Wave Sensors 

(SAW-Sensors). 

Project SAWES is funded by 

the Federal Ministry for 

Economic Affairs and Ener-

gy (BMWi) with a budget of 

2.5 million euro. It is a four-

year joint project with four 

specialized project partners. 

The IFW Dresden is a world 

leading institute for SAW- 

based technologies, filters, 

atomizers but also strain 

and temperature sensors. 

TU Dresden’s Chair of 

Radio Frequency and Pho-

tonics Engineering is well-

known for its expertise in 

wireless systems and elec-

tromagnetic propagation. 

They concentrate all their 

experience to develop a 

novel ultra-fast SAW-Sensor 

for high temperature appli-

cations (600°C…900°C) in 

reflective environments. 

The data will be transmitted 

wirelessly to the receiver, 

giving new possibilities of 

sensor placement and 

temperature monitoring. 

The company SCHEER in 

Wöhrden - a German man-

ufacturer for heating tech-

nology - is testing the Sen-

sors in high temperature 

ranges (up to 900 °C) in 

stationary state for the ap-

plication in heating burners.  

 “The application pos-
sibilities will make a 

lasting impact on mod-
ern turbine design” 

B&B-AGEMA attributes a 

great potential to the SAW-

Sensor system and lasting 

improvement for gas tur-

bines, which means another 

big step towards climate 
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protection and digitaliza-

tion. To proof the concept, 

we are developing a dy-

namic, rotating test bench 

to evaluate possible imple-

mentations of the system in 

different parts of gas tur-

bines.  

The application of the sen-

sors ranges from research 

and testing of new turbines 

to monitoring, diagnosing 

and even controlling differ-

ent systems during opera-

tion.  

“>120 gas turbines 
were analyzed to de-
termine the best exp. 
test environment” 

To test the SAW-Sensors, 

we analyzed >120 existing 

gas turbines with respect to 

rotational speed and ge-

ometric circumstanc-

es, allowing us to 

derive the per-

fect boundary 

conditions for 

the test envi-

ronment and 

determine the 

optimal place-

ment of the sensors to be 

tested. 

At present, the manufactur-

ing phase of the rotating 

test rig is in its final phase 

and we are all excited to 

reveal the capabilities of 

the SAW technology for 

gas turbine applications 

from Q2 2020 on. 
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