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A Study on the Development of a Circular CAV Damper
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Abstract A circular CAV damper has been developed, based on the investigation of the pressure loss, and the flow-resisting

moment by the damper blade. When a torsional spring is attached to the damper axle, and the setting angle is adjusted
to around 82°, the volume rate across the damper is almost independent of the static pressure. Such a CAV characteristic
appears at an opening angle between 40° and 60°, where the normalized moment decreases linearly with the angle. In addition,
by adjusting the setting angle, the volume rate can be controlled to within 10% error, regardless of the pressure loss.
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Fig. 1 The circular blade damper in a circular duct.
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Fig. 2 The spring system for the blade control.
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Fig. 3 Schematic of the test system.
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Fig. 4 The pressure loss factor of the blade damper

vs. the opening angle.
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Fig. 5 Measuring system of the moment exerted on the
blade by the flow.
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Fig. 6 The moment coefficient.
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Fig. 7 Normalized volume velocity " vs. the opening

angle ¢ for various setting angle ¢,’s.
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Fig. 8 Normalized volume velocity " vs. the normalized
static pressure Ap” for various equilibrium angle
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Fig. 9 Experimental results for the normalized volume

velocity Q" vs. the opening angle ¢ in compari-
son with the prediction.
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Fig. 10 Experimental results for the normalized volume
velocity @ vs. the normalized static pressure

Ap" in comparison with the prediction.
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