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ABSTRACT

In this paper a sharp-edged type damping orifice for an aircraft door damper were
designed, where the dynamic viscosity of working fluid were assumed to change up to
400cSt. The discharge coefficient of the damping orifice were investigated by CFD analyses
and experiments. In particular, the influences of orifice diameter, edge angle, flow direction
and the Reynolds number were taken into consideration. Based on this, it has been
deduced how high Coulomb friction forces of damper seals is to be allowed to meet the
performance criterion with respect to the orifice size.
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Fig. 2. Performance envelope for door damper
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Table 1. Limit conditions for friction force
w.r.t orifice diameter(»=29cSt)

Orifice size 1.0mm | 1.1mm | 1.2mm
Min. £} for
v=19 mm/s ON ON 40N
@ F,;=267N
Max. F} for
57mm/s<wv 115N 135N 145N
@ F;=178N

Re @u=5.7mm/s 444 404 366

Table 2. Limit conditions for friction force
w.r.t orifice diameter(»=400cSt)

Orifice size 1.0mm | 1.1mm | 1.2mm
Min. £} for
v =19 mm/s ON ON 40N
@ F;=267N
Max. £ for
57mm/s<wv 105N 125N 142N
@ F,;=178N

Re @wv=5.7mm/s 31.7 29.7 26.7
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Fig. 6. Experimental setup for flow rate-
to-pressure difference measurement
on damping orifice
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