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In Fig. 9c the results of the energy balance point to a weak damping in .the

case where only wal I friction is assumed to occur.
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Fig. 9. Theoretical and computed damping of pressure peaks following

column separation, ~. no wal I friction, no gas release, b.

damping caused by gas release only, c. by wal I friction only.

SUMMARY AND CONCLUSIONS

A mathematical model has been considered in which the influence of gas release

on transient cavitating flow and column separation in pipel ines is taken into

account. A rei iable numerical method has been developed for the computation

of the wave propagation and cavitation phenomena following pump fai lure, valve

closure, etc. Good agreement has been obtained with avai lable experimental

results concerning column separation.

Including gas release in the theory has no great influence in cases where only

cavitating flow occurs, whereas the influence is considerable in cases where column

separation together with cavitating flow occurs. Gas release in the cavitating flow

region adjacent to a column separation cavity, which region wi I I occur if the waves

are steep (e.g., sudden valve closure), diminishes the duration of the subsequent

column separations and the maximum pressures following column separation. The

related energy loss can be attributed to dissipation caused by shock waves pro-
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pagating in the bubble mixture. Gas release at the separation cavity has a different

effect: the duration of column separation increases, and the pressures increase si i

The former process is sensitive to the amount of gas released, whereas the latter is

not.

If the valve closes, or the pump decelerates, slowly with respect to the wave

travel time of a disturbance in the pipel ine, the I iquid column wi I I behave as

a rigid column during the first column separation, and no cavitating flow region

wi I I be generated. This means that gas release then takes place mainly at the

column separation, so that the duration of column separation increases somewhat,

and no additional damping (besides damping caused by friction) of the pressure

peaks following separation is found. Swaffield (15) considered such a case. The

more favorable situation in which this damping does take place, wi I I occur if

the valve closure or pump shut down is relatively fast, I ike, e.g., in the

experiment carried out by Baltzer (1).

Since gas release depends on a number of parameters about which I ittle is known

(e.g., numbers of bubbles nb and ne' and relative bubble velocities), the

quantitative prediction of the amount of gas being released in an arbitrary

case, and its influence on the maximum pressures following column separation,

requires further experimentation, probably on prototype scale.






























