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Abstract
The automotive market is subject to not only a highly competitive environment but also facing introduction
of many new technologies spanning from pure electric propulsion systems to advanced driver assistance
systems. All of these new technologies together with continuously increasing customer expectations give
rise to challenges in the automotive OEM product development as they require a high rate of innovation and
development. Additional complexity in terms of new legal regulations, such as vehicle safety, CO2 and noise
emission reduction, which often are contradicting, needs consideration during the product development. An
efficient and innovative product development organisation yields significant competitive advantages as more
product can be put to the market faster for a given cost and time.

The refinement of noise, vibration and harshness (NVH) is one the most important tasks in the pre-
mium and luxury automotive segments during the vehicle development process. It strongly influences the
overall perception of the vehicle together with other attributes such as styling, digital user experience,
performance & drivability and vehicle dynamics.

The introduction of new technologies, such as electrification and software-controlled systems, result
in numerous challenges with respect to NVH requiring cost and weight efficient countermeasures coupled
with new simulation and test methods. Consideration to secondary effects caused by trade-off with
other attributes is also critical and requires cross-attribute optimisation. Traditional target setting and
down-cascading processes through benchmarking is not readily applied. Simulation and test methods as
well as engineering system solutions derived during the product development relies strongly on experiences
from previous programs through closed loop learning. The high rate of innovation with a smaller knowledge
basis results in higher risk of failure as many issues may not be foreseen. Therefore, it is important to
execute advanced research projects up-front of the ordinary product development projects to address all
new concepts and technologies. Focus on closing critical knowledge gaps early in the product development
is required. Knowledge gaps may not only be related to the physics of the new technologies but also to
customer preferences. Strategies like application of NVH simulator technology and systems engineering
and synthesis early in the product development phase should support a robust decision making. The need
to derive noise and vibration characteristics for critical systems, such as interior sound pressure level or
radiated sound power, for different use cases are examples of necessary strategies in future automotive
development. In this paper, different application cases from development of new technologies will be
discussed.


