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Dynamic Response of Hydraulic Transmission Lines with

an Accumulator

Ill-yeong Lezx « Bong-ki Hong*

More recently, unsteady flow in small-diameter pipes plays a major role in liquid propellant:

rocket systems, hydraulic and pneumatic control

system, and elsewhere. And it has shown:

that line dynamics can have a marked effect on the hydraulic system characteristics.

In this paper, transfer function of hydraulic lines with an accumulator and an outlet orifice is :

developed and compared with experimental data from frequency response tests at various air-

volume(V,) and the location of accumulator(l;/!;), so that their performance may be correctly "

and easily predicted and the design of the systems incorporating them improved.

The obtained results are as follows:

1. The dynamic response of hydraulic lines may be analyzed more accurately by use of the-

viscous term(22) in unsteady laminar flow.

2. There was good agreement between the theoretical and experimental results of this investig-

ation, and hydraulic systems with liines

included an accumulator can be analyzed more

accurately by use of the pressure transfer function given by eq. (16).

3. For the mitigation of surge in hydraulic lines, it is more effective that the location of’

accumulator is close to the pipe outlet side.

4. According to the gas volume of accumulator is increased(the sealing pressure is close to-

mean line pressure), the damping effect of pressure wave is improved.
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Fig.1. Pipe schematic diagram.
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Pipe schematic diagram with an
accumulator and an orifice.
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Fig. 3. Schematic diagram of test setup.
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Table 1. Values of fluid and piping

d, 1.27cm .E, 2.15X10%g/cm?

b, 0.28cm p, 0.857X1078%g-sec?/cm*
1, 6. 50cm v, 0.9cm?/sec

d,, 0. 79¢cm B, 6.25X10 5cm?/kg

Ay, 0.03cm? Ba, 0.089cm?/kg

Fig. 4.

Photo of test set up.
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