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Utilization of Multibody Dynamics Simulation in Reducing First-Order
Rotational Vibration of Electric Compressors for Car Air Conditioners
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Abstract Electric compressors for automotive air conditioning systems in battery electric vehicles (BEV)

Contribution Analysis
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require high levels of vibration and noise reduction due to the absence of traditional sources of
vibration and noise, such as the engine. This report outlines efforts to reduce the unbalance generated
during compressor operation, a major cause of first-order rotational vibration, through multibody
dynamics simulation in the early design stages. Furthermore, the study introduces a case in which
contribution analysis was performed using optimization tools to efficiently assess the impact of various
design parameters and operating conditions on unbalance generation.
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Fig.1 Electrification of Car Air Conditioning Compressor
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Fig.2 Structure of Electric Compressor (ESB)

BNSUZR FINSUR
N\ /—\
cogﬂj@ O P
u | 9]
=N E—AVbH
)
4’%@ -

K3 BNSUREBNFTVZR
Fig.3 Static Balance and Dynamic Balance
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Fig.4 Adjustment of Orbital Radius by Bush Swinging
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Fig.5 Electric Compressor ESB Mechanism Model
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Fig.6 Simulation Result (2000~6000r/min)
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Fig.7 Simulation Result (Reducing First-Order Rotational
Vibration)
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Fig.8 Simulation Result (10000r/min)
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Fig.9 Measurement of Bush Behavior
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Fig.10 Results of Bush Behavior Measurement
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Fig.11 Result of Vibration Measurement
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Fig.13 Variation in Electric Compressor
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Fig.14 Example of Contribution Analysis
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