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PIV Measurements of Ventilation Flow from the Air Vent of a
Real Passenger Car

Jin Pyung Lee, Hak Lim Kim and Sang Joon Lee

Abstract. Most vehicles have a heating, ventilating and air conditioning (HVAC) device to control the
thermal condition and to make comfortable environment in the passenger compartment. The improvement
of ventilation flow inside the passenger compartment is crucial for providing comfortable environment.
For this, better understanding on the variation of flow characteristics of ventilation air inside the passenger
compartment with respect to various ventilation modes is strongly required. Most previous studies on the
ventilation flow in a car cabin were carried out using computational fluid dynamics (CFD) analysis or
scale-down water-model experiments. In this study, whole ventilation flow discharged from the air vent
of a real passenger car was measured using a special PIV (particle image velocimetry) system for large-
size FOV (field of view). Under real recirculation ventilation condition, the spatial distributions of stream-
wise turbulence intensity and mean velocity were measured in the vertical panel-duct center plane under
the panel ventilation mode. These experimental data would be useful for understanding the detailed flow
structure of real ventilation flow and validating numerical predictions.

Key Words: PIV (YA973-%44)), Passenger compartment (5%5-57F), Vehicle interior (RFEUH),
Velocity field (£:=7), Ventilation flow (37]-5)
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(b) Removal of side oors and loop of car
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(c) Tested car model with transparent windows

Fig. 1. Photograph of experimental car model
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Fig. 2. Panel-duct center plane of PIV measurements and
air vent shape of panel-duct
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Fig. 4. 13 measurement sections for Ventilation flow
inside the passenger compartment
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Fig. 5. Mean velocity field along the center plane of the
panel vent.
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(c) Streamwise mean velocity

Fig. 6. Spatial distributions of streamwise turbulence
intensity and mean velocity profile in the section
A of Fig. 5.
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