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Shaping the sound of 
future mobility
Kistler supports CAERI with measurement solutions for Noise, 
Vibration and Harshness testing
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industry. Ever since it was founded in the 1960s, CAERI has 
focused on vehicle R&D, testing, and quality inspection: to date, 
the institute has developed more than 300 vehicle models, 
30 engine types and 80 new materials or processes, as well as 
drafting over 300 national industry standards. CAERI’s State Key 
Laboratory of Vehicle NVH and Safety Center, established in 2010, 
is China's highest-level NVH research facility: activities here include 
testing, verification and development of solutions for vehicles, 
systems and components covering both software and hardware.

Cutting-edge measurement technology drives advanced 
NVH testing
“With the support of our State Key Laboratory and the 
Chongqing Research Center of Vehicle NVH Engineering and 
Technology, we’ve developed new technologies for NVH, fatigue 
and durability testing in China,” says Dr. Li Peiran, Deputy 
Director of the CAERI Automotive Engineering Technology 
Center and Director of the CAERI NVH Technology Center. Dr. 
Li has led CAERI’s NVH research for over 10 years: this senior 
engineer and his team rely on dynamic measurement technology 
from Kistler. “We collaborate closely with Kistler to help our cus-
tomers identify and address technical problems, enabling them 
to optimize their products.”

What makes NVH engineering so special? And what resources are 
necessary for success in this field? Among the key factors here are 
the new scenarios created by electric and hybrid vehicles, such 
as changes in design logic or the use of two different powertrain 
systems: these have presented NVH test engineers with some 
major challenges. Wu Yong, an NVH engineer at CAERI who spe-
cializes in performance optimization and noise cancelling, explains: 
“Vehicle NVH testing is much more complicated than most other 
processes. First: the constantly changing state of a vehicle during 
starting, driving and braking makes it an unstable and complex 
system. That’s why huge amounts of data are required to identify 
the sources and triggers of certain symptoms. And second: source 

At the China Automotive Engineering Research Institute 
(CAERI), NVH testing now plays a major role in fostering 
the evolution of cars throughout China and beyond. CAERI 
operates various advanced facilities where its engineers use 
measurement technologies from Kistler for NVH tests on 
vehicles and their components.

Surveys of the growing Chinese automobile market show that 
both consumers and manufacturers are demanding quieter 
and more comfortable vehicles, a trend that is gaining more 
momentum now that electric and hybrid vehicle sales achieve 
breakthrough growth. By eliminating the noise from combustion 
engines, electric vehicles create a much quieter environment, 
however, this also makes noise and vibration from other sources 
more noticeable, even to the point of causing annoyance. China 
has made impressive progress with NVH (Noise, Vibration and 
Harshness) testing in recent years, and CAERI is one of the key 
drivers of this successful development.

Headquartered in Chongqing, the China Automotive Engineering 
Research Institute (CAERI) is a publicly listed R&D center that 
numbers among the technology leaders of China’s automotive 

In CAERI's electric powertrain laboratory, Kistler measurement technology plays a key part in advanced NVH testing for new energy powertrains.

The China Automotive Engineering Research Institute (CAERI), a leading R&D 
institute for NVH testing, is driving China’s automotive technology ahead with the 
help of sensors, data acquisition and software from Kistler.
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identification is not the end of the process. To determine the 
transmission medium or receiving ends, we have to understand 
the vehicle’s inner working mechanism – and that calls for a great 
deal of testing, as well as multi-factor analyses.”

Accurately measuring vehicle and powertrain NVH
With the help of accelerometers from Kistler, the NVH engineers 
at CAERI are able to attain a new level of NVH optimization. 
Typical scenarios include steering vibration testing, thermal 
management system vibration testing, and further analyses at 
vehicle and component levels. One of the principal products 
used for NVH testing at CAERI is the 8763B triaxial IEPE acceler-
ometer from Kistler. This ultra-compact, lightweight and robust 
cube accelerometer with an edge length of only 10.9 mm (0.43 
in) includes three threaded holes for enhanced efficiency and 
flexibility during the mounting phase and when selecting the 
orientation.

For electric powertrain testing, the 8763B is available with multiple 
measuring ranges (from 50 g to 2,000 g); it features a wide usable 
frequency response (up to 15 kHz±10%) combined with high 
immunity to electromagnetic fields. Last but not least: small vibra-
tions that are typical of electric motors can now be captured even 
more accurately, because further product refinements have been 
introduced to significantly reduce the noise threshold compared 
to the previous version of the product. As an added benefit for 
CAERI’s NVH engineers, all Kistler sensors can be easily operated 
with different kinds of data acquisition software, with almost no 
extra time needed to spend for preparation.

Reliable development partnership fosters innovation
CAERI’s advanced NVH testing facilities – equipped with 
state-of-the-art measurement technology from Kistler – enable 
numerous customers to develop and improve their vehicles: 

examples include ChangAn Auto, BAIC Motor, Dongfeng 
Motor and BYD. The final words from Dr. Li: “Over the years, 
we have contributed several cutting-edge NVH technologies to 
the industry, and we’ve helped various automakers to develop 
high-quality vehicles.” Many of the best-selling models in 
the Chinese market and beyond would have been impossible 
without CAERI’s R&D work, and the Institute is sure to continue 
placing its trust in Kistler technology going forward.

“Over the years, we have contributed several 
cutting-edge NVH technologies to the industry, 
and we’ve helped various automakers to develop 
high-quality vehicles.”
Dr. Li Peiran, Deputy Director of the CAERI Automotive Engineering 
Technology Center and Director of the CAERI NVH Technology Center

An 8763B accelerometer from Kistler is mounted on a steering wheel for NVH 
testing at the China Automotive Engineering Research Institute (CAERI) in 
Chongqing.

For NVH analyses of powertrains, components and auxiliary systems, the 
engineers at CAERI rely on force and vibration sensors from Kistler – such as this 
8763B ceramic shear miniature IEPE accelerometer.

Advanced accelerometers and DAQ systems from Kistler help CAERI 
perform holistic NVH tests, optimize vehicles and define new industry 
standards in China.

At the forefront of NVH research and development in China
CAERI's NVH testing facilities support diverse test scenar-
ios with precisely defined operating conditions:
• A semi-anechoic chamber with low-noise four-wheel 

drive drums suitable for vehicle NVH testing and 
simulation

• A fully anechoic chamber (sound absorption: >0.99, 
background noise: 13 dBA) for sound pressure and sound 
power testing of components, and calibration of acoustic 
materials and instruments 

• A reverberation chamber with a long reverberation 
time for sound fields from 1,500 to 4,000 Hz – used to 
test vehicle sound deadening, and for noise testing and 
absorption coefficient testing of interior materials

• A five-shaft electric powertrain laboratory for new energy 
powertrains (such as motors, electric drive assemblies, 
transmissions, and electric drive axles)

• An electromagnetic road testing laboratory that simulates 
road temperature, illumination, humidity and durability 
scenarios
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Optical combustion 
analysis
Accurately understanding and optimizing processes  
in the combustion chamber

Visual data:  
the basis for engine 
development
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NVH testing: 
data acquisition 
and analysis
KiNOVA and KiSUITE

NVH testing – 
from sensor to 
answer

Kistler’s solution for NVH testing – from sensor to answer

Customers constantly expect higher standards of comfort, while 
legislation is pushing transportation to become more efficient 
and environment-friendly – so the automotive industry has 
focused its recent development work on new and more efficient 
propulsion systems as well as innovative vehicle architectures. 
In any situation, reducing and controlling Noise, Vibration and 
Harshness (NVH) issues is becoming a priority for automotive 
engineers as they seek to improve overall vehicle performance, 
perceived comfort and brand image.

In the context of such a disruptive process, NVH specialists are 
tasked with translating new customer expectations and perceptions 
into quantifiable measures, reliable technologies and effective 
solutions. If they want to succeed in this mission, they cannot accept 
any compromises on the reliability and accuracy of their testing 
tools. Kistler responds to this challenge by offering automotive 
customers the full range of support they need – from sensor to 
answer – with a portfolio that includes acceleration and force 
sensors, analysis software, cables and data acquisition systems.

Acceleration sensor portfolio
Our extensive range of accelerometers for automotive NVH 
testing includes solutions for almost every powertrain and 
vehicle application. Alongside industry-standard quartz and 
ceramic sensing elements, Kistler offers highly sensitive IEPE 
accelerometers based on unique PiezoStar crystal technology 
– the solution of choice for high-temperature measurements. 
For internal combustion engine applications, Kistler offers its 
accelerometers in the 8766A and 8765A series – chosen by 
engineers worldwide to measure with high accuracy, confidence 
and flexibility even under extreme conditions, thanks to the 
exceptional thermal stability and temperature performance of 
the PiezoStar crystal. Measurements on electric motors may 

require ground isolation, lower acceleration ranges and broader 
frequency ranges. Sensors such as the 8764B, 8763B and 8766A 
offer precisely the features needed for these applications, and 
they are equally suitable for classical structural and modal 
investigations. For vehicle ride quality and durability, capacitive 
MEMS accelerometers such as the 8316A and 8396A ensure 
highly accurate measurements even when very low-frequency 
vibrations are present.

Customized force measurement
Measuring dynamic interface forces at critical points, like power-
train mountings, components or suspension connections is the 
key to optimizing vehicle performance, ensuring durability and 
controlling NVH. These applications impose specific geometrical 
constraints and unique operating load conditions that are largely 
beyond the capabilities of conventional force sensors. They are 
unique applications – so they demand unique solutions.

Kistler offers customized force measurement systems for NVH 
testing that are fully tailored to each customer’s requirements.
Based on piezoelectric measurement technology, they are ideally 
suited to meet the challenges presented by automotive NVH 
engineering – now and in the future. These highly rigid PE sensors 
can attain high frequencies, and their very broad measuring range 
makes it easy to capture dynamic forces with different orders 
of magnitude. Backed by more than 60 years of experience in 
piezoelectric sensor technology, Kistler has the ability to provide 
complete solutions that can precisely measure up to six components 
(three forces and three torques) to match customers’ geometrical 
and load requirements. From design and engineering through to 
production, commissioning and service: as our customer, you can 
turn to one single source for everything you need.
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KiNOVA and KiSUITE – data acquisition and analysis
As new automotive engineering paradigms take shape, NVH 
experts also need the right tools to reliably acquire and freely 
postprocess testing data. Kistler’s KiNOVA product line meets this 
need. It gives engineers precise acquisition systems and complete 
freedom to customize and automate data analysis processes, as 
the basis for revealing new insights efficiently.

Efficient data acquisition – anywhere
KiNOVA Lite is the engineer’s ultra-portable companion in 
situations where up to four input signals need to be captured on 
the spot. Despite its compact dimensions, KiNOVA Lite delivers 
uncompromising accuracy thanks to its outstanding signal 
acquisition capabilities. For test bench and in-vehicle applications, 
KiNOVA Pro offers higher level of flexibility and performance. 
The hardware can be customized with a variety of cards and up 
to 32 channels per device. Multiple units can be daisy-chained 
to deliver increased measurement capability. And in almost every 
environment, KiNOVA Pro’s built-in internal data storage and 
battery enable standalone operation with no need for external 
connections. KiNOVA XL allows addressing high channel count 
applications. Each system can host up to 96 channels and 
multiple units can be stacked. Additionally, KiNOVA XL Plus 
embeds an internal processor and storage, making it the right 
solution not only for laboratory and test bench, but also for 
mobile and standalone applications.

KiNOVA Acquisition is the acquisition software which gives 
engineers full control on live data visualization and test 
scheduling with all KiNOVA hardware.

Data analysis without boundaries
Noise and vibration data analysis can be performed without any 
boundary with KiSUITE, Kistler’s software package for KiNOVA 
hardware.

KiSUITE Analysis is Kistler’s powerful yet intuitive platform 
for noise and vibration data analysis, workflow customization 
and reporting automation. Engineers can perform almost any 
thinkable analysis on testing data by cascading functions selected 
from the vast choice offered by KiSUITE Analysis. The user can 
further customize the functions via programming, thus removing 
any boundary to data insights. 

Specific testing applications can be addressed with KiSUITE 
extension modules. They include advanced functionalities  
which boost the capabilities of KiSUITE Analysis for specific 
domains of noise and vibration engineering. KiSUITE modules 
allow addressing:

 • hammer impact testing – KiSUITE HITS
 • powertrain NVH optimization – KiSUITE NVH
 • analysis of rotating components – KiSUITE Rotating Machinery 
 • acoustic performance – KiSUITE Acoustics
 • Source Contribution Analysis – KiSUITE SCA
 • deflection visualization – KiSUITE Structural Animation

To discover more about Kistler’s solutions for NVH testing, visit 
our website: www.kistler.com 
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Find out more about our applications:  
www.kistler.com/applications
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Comprehensive  
powertrain diagnostics
KiBox2 delivers added value measurements
for complex propulsion systems

Find out more about our applications: 
www.kistler.com/solutions
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