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Design of Throttle Orifices for an Aircraft Door Damper
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Abstract: In this study the flow rate-to-pressure difference characteristics of short-tube type damping orifices for

an aircraft door damper were investigated by CFD analyses and experiments. As the design parameters of the

damping orifice its diameter, inlet and outlet angle, tube length and the viscosity of the working fluid were

taken into consideration. The results showed that the discharge coefficient of the orifices are dependant on the

inlet and outlet angle and the oil viscosity, while their length plays an little significant role. Although the

short-tube type damping orifice was employed to induce a turbulent flow, their discharge coefficient decreases

rapidly as the oil viscosity gets higher than 50mm?2/s.

Therefore, in order to determine the orifice size,

satisfying the working temperature range of the door damper, the oil viscosity as well as the friction force on

the damper piston should be kept within proper values. For the verification of the CFD analysis results the

actual performance of a door damper was measured and compared with them.

7l MY

Q : flow rate, ¢/min
. pressure difference, bar
o - discharge coefficient
A_ 1 cross section area of damper orifice, mm’
A effective cross section area of piston, mm’
F, ' damping force, N
. friction force of piston, N
v velocity of piston, mm/s
v kinematic viscosity, mm?/s
: oil density, kg/m’
. specific gravity

. length of orifice, mm

o

p
S
d : diameter of orifice, mm
14
6

: inlet/outlet angle of orifice,
V' flow velocity at orifice section, mm/s
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Fig. 1 Schematics of an aircraft door damper
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Table 1 Limit conditions for friction force with

respect to orifice diameter(v=26mm?/s)

Orifice diamter Limit condition Limit condition
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Table 2 Limit conditions for friction force with

respect to orifice diameter(»=300mm?/s
& 400mm?/s)
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Fig. 13 Characteristics of damping force—-to—piston
velocity(»=300mm?/s)
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