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A set of experiments was performed to study‘airﬂow through 1~ and 3-blade dampers in a square duct, with
damper angle of 30 and 45 degrees with respect to the freestream, Reynolds number based on the duct hydraulic-diameter of
72,000, and uniform inflow. For the caa.;e of the 1-blade damper, the total pressure distribution in the near field (D = 2)
exhibited peaks and valleys. Specifically, in both cases of 30- and 45-degree damper angle (D1-30 and D1-45), peaks were
found on bath the diffuser- and nozzle-sides, indicating the jet-like characteristics of the flow in those regions. As the flow
developed, however, the two cases displayed different dominant characteristics. Case D1-30 exhibited the merging of the
jets from the diffuser- and nozzle-sides at x/D = 4. After the merge, the peak on the diffuser-side disappeared while the peak
on the nozzle-side, though decayed, still remained upto approximately x/D = 8, On the other hand, Case D1-45 exhibited the
commonflow-down vortex-pair-like characteristics on the nozzle-side. The cores grew as the flow developed upto
approximately x/D = 8 where the pair merged. In both cases, the transition region can be roughly defined as the region
where active turbulent mixing occurred, be it govemed by the merging of the jets or of the vortices. This corresponds to

2D < 8-12.

On the contrary, in the near fleld of the case of 3-blade damper with 45-degree damper angle (D3-45), peaks
were found staggering in the lower-half (the nozzle-half) of the duct - leaving the upper-half (the diffuser-haif) 2 uniform
region of low total pressure - indicating layers of jet-like flow in this region. After x/D = 4, the flow developed in much the

same way as D1-30 and no dpminating vortex pairs was observed.

The static pressure distributions along the duct for all cases displayed similar characteristics. That is, a sharp
drop to a minimum occurred within the first three diameters foliowed by a subsequent recovery to a maximum within the

first six diameters. This could be explained by the changing of the effective flow area in the transition region.
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