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Air Flow Measurement by Image Analysis and Numerical Calculation
of Flow Fields in a Heater Unit for Automobiles

Nobuyuki FUJISAWA, Satoshi INOUE, Masaji YOKOTA,
Hiroshi TANA-AM], Isao WATANABE and Yuji TAKANO

Air flows in a heater unit for automobiles are studied by flow visualization with tracer injection
technique and the visualized images are analyzed by cross correlation method to obtain the velocity
distributions in the unit at various mixdoor angles. The results indicate the variations of flow pattern
in the heater unit with the mixdoor angles and the appearance of strong interaction between
separated main flow and circulating heater flow at relatively large mixdoor angles, which promotes
the flow mixing and simultaneously increases the pressure loss inside the unit. The flow fields in the
heater unit are calculated numerically based on three-dimensional momentum equations combined
with %-e& model of turbulence and with an experimental flow model of heater core. The numerical
results reproduce well the experimental flow -patterns in the heater unit, but there exits some
deviations in the mean velocity and surface pressure distributions at large mixdoor angles.
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Fig.2 Experimental apparatus for flow visualization
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Fig.4 Typical example of flow visualization by tracer
injection method
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Fig.5 Numerical grids for heater unit
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Fig.6 Experimental and numerical results of velocity and pressure distributions in heater unit
(c) Surface pressure distributions( @ Experiment,
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Fig.7 Schematic illustration of flow patterns
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Fig.8 Velocity distributions at sections 1 to 4
(a) Sections 1 and 2, (b) Sections 3 and 4
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