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The effects of eccentricity on brush seal leakage at low rotational speeds were investigated. This report includes the
leakage results for ambient temperature air and nearly saturated steam at three different rotor eccentricities at both 0 and
400 rpm. A brush seal with a nominal bore diameter of 13.647 cm (5.3730 in.) was used. It had a radial concentric
interference of 0.071 cm (0.0028 in.) and a fence height of 0.0927 cm (0.0365 in.). There were 1060 bristles per centime-
ter of circumference (2690 bristles per inch of circumference). Rotor eccentricities of 0.003, 0.038, 0.038, and 0.043 cm
(0.001, 0.004, 0.15, and 0.017 in.) were achieved by using bushings with different offsets. The results were compared
with an annular seal model (FLOWCAL) for air and to a standard labyrinth seal model for steam. The annular seal model
was also compared with a bulk flow model of a concentric brush seal in air. Large eccentricities did not damage the
brush seals or their Haynes 25 bristles. However, the 304 stainless steel rotor did show wear, indicating a harder surface
is needed. Only the steam data showed hysteresis and were affected by shaft rotation. The brush seal had lower leakage
rates than those predicted for comparable annular and labyrinth seals (conventional) because of the large clearances these
seals require to accommodate large shaft excursions.
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