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ULTRASOUND CM

l Airborne (leaks, electrical emissions): 40 kHzl Mechanical (bearings, gearboxes, motors): 30 kHzl Steam traps/valves: 25 kHz.

7.6 Overview of use/scopeAirborne/structure-borne ultrasound technology can 
be used for three main areas of inspection: pressure/
vacuum leakage, mechanical testing/trending and 
electrical inspection. As such, it can be utilised in 
practically any industry, including the military. It is 
being used in:
l Transportation for testing wind noise and water leaks in cars, trucks and buses. l Aviation to test for leaks in hot air ducts, cabin pressure, windshields, oxygen systems, rafts and floats, fuel cells, faulty bearings, hydraulic leakage and valve leaks. The US National Aeronautics and Space Administration (NASA) has used it to test hydrogen leaks in space shuttle launches and employs the technology on launch vehicles, a crawler transporter and cryogenic systems. l The pulp and paper industry to test for steam and steam trap leaks, heat exchangers, bearing monitoring (including slow-speed bearings), compressed air, valves, pressure/vacuum leaks and electrical gear.

l The chemical/petrochemical industry to test pressure/vacuum leaks, bearing monitoring, steam traps, valves, compressors, heat exchangers, gear/gearboxes, pumps (including cavitation), motors, bag houses and electrical gear.l Gas/gas distribution for compressor testing, valve analysis, leak detection, valves and bearing monitoring.
l Rubber/tyre manufacturing for leak detection, steam traps, valves, bearing monitoring, electrical gear (tracking), 

pumps and motors.
l Power generation and distribution for condenser in-leakage, heat exchangers, steam traps, valves, boilers, 

bearing monitoring, pumps, turbines, arcing and corona in electrical gear, transformers, insulators and relays and 

for coal fineness measurements.l Facilities/buildings and grounds for bearings, air handlers, pumps, motors, compressors, pressure leaks, steam 

traps, valves, chillers, transformers, circuit breakers, relays and leaks in the building envelope (ie air infiltration 

and water leaks).
l General manufacturing for bearings, valves, steam traps, compressors, heat exchangers, pneumatic systems, 

pressure/vacuum leaks, gears/gearboxes, ducts, bag houses, electric arc/corona/tracking in electrical gear, relays 

and junction boxes. 

7.7 Applications
Airborne/structure-borne ultrasound technology senses turbulence, friction and ionisation, which makes it ideally 

suited for generic leak detection, mechanical inspection and electrical inspection. This section will detail how it can 

be used to detect issues, inspection techniques and analysis.

Figure 7.14. Considerations for conducting structure-borne ultrasound inspections include testing at the same angle and at the same frequency

An Introduction to Condition Monitoring and 
Diagnostic Technologies
Part of the BINDT CM Series of publications – out now

Covering all aspects of condition monitoring from an introductory level, 
this new title includes chapters on the following topics:

 Implementing Condition-based Maintenance
 Vibration Analysis
 Oil Analysis
 Wear Debris Analysis
 Acoustic Emission
 Thermal Imaging
 Ultrasound Condition Monitoring
 Motor Current Signature Analysis / Electrical Condition Monitoring
 Optical Condition Monitoring and Laser Shearography
 Prognostics and Root Cause Failure Analysis
 ISO Standards

www.bindt.org
The British Institute of NDT, Midsummer House, Riverside Way, Bedford Road, 
Northampton NN1 5NX, UK. Tel: +44 (0)1604 438300; Email: info@bindt.org

BINDT CM SERIES: AN INTRODUCTION TO CONDITION MONITORING AND DIAGNOSTIC TECHNOLOGY

be used for three main areas of inspection: pressure/
vacuum leakage, mechanical testing/trending and 
electrical inspection. As such, it can be utilised in 
practically any industry, including the military. It is 
being used in:
l Transportation for testing wind noise and water leaks in cars, trucks and buses. l Aviation to test for leaks in hot air ducts, cabin pressure, windshields, oxygen systems, rafts and floats, fuel cells, faulty bearings, hydraulic leakage and valve leaks. The US National Aeronautics and Space Administration (NASA) has used it to test hydrogen leaks in space shuttle launches and employs the technology on launch vehicles, a crawler transporter and cryogenic systems. l The pulp and paper industry to test for steam 
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 to test for steam 

pulp and paper industryand steam trap leaks, heat exchangers, bearing monitoring (including slow-speed bearings), compressed air, valves, pressure/vacuum leaks and electrical gear.
l The chemical/petrochemical industry to test pressure/vacuum leaks, bearing monitoring, steam traps, valves, compressors, heat exchangers, gear/gearboxes, pumps (including cavitation), motors, bag houses and electrical gear.l Gas/gas distribution for compressor testing, valve analysis, leak detection, valves and bearing monitoring.
l Rubber/tyre manufacturing for leak detection, steam traps, valves, bearing monitoring, electrical gear (tracking), 
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 for leak detection, steam traps, valves, bearing monitoring, electrical gear (tracking), 

Rubber/tyre manufacturingpumps and motors.
l Power generation and distribution for condenser in-leakage, heat exchangers, steam traps, valves, boilers, 

bearing monitoring, pumps, turbines, arcing and corona in electrical gear, transformers, insulators and relays and 

for coal fineness measurements.l Facilities/buildings and grounds for bearings, air handlers, pumps, motors, compressors, pressure leaks, steam 

traps, valves, chillers, transformers, circuit breakers, relays and leaks in the building envelope (

and water leaks).
l General manufacturing for bearings, valves, steam traps, compressors, heat exchangers, pneumatic systems, 

General manufacturing for bearings, valves, steam traps, compressors, heat exchangers, pneumatic systems, 

 for bearings, valves, steam traps, compressors, heat exchangers, pneumatic systems, 

General manufacturingpressure/vacuum leaks, gears/gearboxes, ducts, bag houses, electric arc/corona/tracking in electrical gear, relays 

and junction boxes. 

7.7 Applications
Airborne/structure-borne ultrasound technology senses turbulence, friction and ionisation, which makes it ideally 

suited for generic leak detection, mechanical inspection and electrical inspection. This section will detail how it can 

be used to detect issues, inspection techniques and analysis.
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The International Conference 
on NDE 4.0, held this year in 
Bengaluru, India, witnessed a 

momentous occasion with the presentation 
of the prestigious Kurzweil Award for High 
Impact in NDE 4.0. The award, named 
after renowned futurist and inventor  
Ray Kurzweil, recognises individuals who 
have made outstanding contributions to the 
field of non-destructive evaluation (NDE) 
within the context of Industry 4.0.

This year’s recipients, Dr Johannes Vrana 
and Dr Ripi Singh, were honoured for their 
exceptional work in ‘pioneering, leading and 
globalising NDE 4.0’. Their contributions have 
been instrumental in driving the adoption 
and advancement of NDE 4.0 technologies, 
shaping the future of inspection and quality 
assurance across industries.

The Kurzweil Award, established in  
2022, has quickly become a symbol of 
excellence in the NDE 4.0 community. 
The inaugural award recognised Professor 
Dr Norbert Meyendorf and Professor  
Dr Bernd Valeske for their pioneering 
work in ‘starting the field of NDE 4.0’. This 
laid the foundation for the subsequent 
advancements that are now being 
recognised and celebrated.

The 2025 award highlights the global 
reach and impact of NDE 4.0. Dr Vrana, 
a leading expert in NDE and digital 
transformation, and Dr Singh, a renowned 
innovation and strategy coach, have been 

Kurzweil Award 2025 recognises pioneers in NDE 4.0

instrumental in pushing the boundaries 
of NDE 4.0 and fostering its adoption 
worldwide.

Dr Vrana’s extensive experience in 
NDE and data science, coupled with his 
leadership in national and international 
organisations, has made him a driving force 
in the field. His company, Vrana GmbH, 
provides cutting-edge NDE and digital 
transformation solutions, contributing 
significantly to the advancement of  
NDE 4.0 technologies.   

Dr Singh’s expertise in digital 
transformation and his vast experience in 
developing and implementing innovative 
solutions have enabled him to bridge 

the gap between academia and industry.  
His contributions to NDE 4.0, along with 
his leadership roles in organisations such 
as the American Society for Nondestructive 
Testing (ASNT), have been crucial 
in promoting the adoption of these 
technologies.

Together, Dr Vrana and Dr Singh 
have not only pioneered new techniques 
and applications in NDE 4.0 but have 
also been instrumental in leading and 
globalising the field. Their efforts have 
fostered collaboration, knowledge sharing 
and the development of innovative 
solutions that are transforming industries  
worldwide.

The Kurzweil Award serves as a 
testament to the transformative power of 
NDE 4.0. By recognising and celebrating 
the achievements of individuals such as 
Dr Vrana and Dr Singh, the award inspires 
further innovation and collaboration, 
driving the field towards a future where 
inspection and quality assurance are smarter, 
more efficient and more reliable than ever  
before.

As NDE 4.0 continues to evolve, the 
Kurzweil Award will undoubtedly play 
a crucial role in acknowledging and 
encouraging the pioneers who are shaping 
its future. The contributions of these 
individuals will pave the way for a safer, 
more sustainable and technologically 
advanced world.

Dr Ripi Singh (left) and Dr Johannes 
Vrana have received the Kurzweil 
Award for High Impact in NDE 4.0
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