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CAE Technology to Analyze Dew Condensation in Lamp
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Summary

Head lights and other vehicle lights play an important role not only for vehicle safety but also for
exterior design. Therefore, the design of light has increasingly focused on how to accentuate the
intricate design execution behind a lens and, accordingly, transparent outer lens has become
dominant. As the result, dew condensation caused by temperature difference between outer surface
and inside of lens has become one of the major issues to be validated in designing lights.
Conventionally, the dew condensation had been evaluated mainly in physical tests, which
encumbered the development efficiency. To improve this situation, we analyzed the mechanism of
dew condensation generated behind a lens and identified natural air convection caused by
temperature distribution change in a light unit as one of the critical factors. We have developed CAE

technology to efficiently design lights by forecasting this natural convection.
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Fig.1 Head Lamp Model (Surface of Fluid Part)

Fig.2 Head Lamp Model (Solid Part)
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Temperature Contours at Outermost Bulb
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Fig.4 Velocity Distributions at Outermost Bulb

Fig.5 Streamlines Inside Headlamp Unit
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Table 1 Case Study on Holes and Others
Base Spec.—1 Spec.—2 Spec.—3 Spec.—4
Extended Extended
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Table 2 Exhausted Air Volume and Ventilation Cycle
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Fig.8 Velocity Vector Distributions (Spec.-4)
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Fig.10 SVE3 (Age of Air) Distributions (Spec.-4)
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Fig.11

SVE4 (Contribution Ratio of Each Supply
Opening) Distributions for Inlet-2 (Base)
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