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Development of Discretized Combined Unsteady Friction Model for

Pipeline Systems

_7:!_' E_l- ,?_I__I* / Z1 I- ?_4**
Choi, Rakwon / Kim, Sanghyun

Abstract

In this study, a combined unsteady friction model has been developed to simulate the waterhammer
phenomenon for the pipeline system. The method of characteristics has been employed as the modeling
platform for the integration of the acceleration based model and the frequency dependant model for unsteady
friction. Both Zielke’s model and Ramos model were also compared with pressure measurements of a pilot
plant pipeline system. In order to validate the modeling approach, a pipeline system equipped with the high
frequency pressure data acquisition system was fabricated. The time series of pressure, introduced by a
sudden valve closure, were obtained for two Reynolds numbers. A trial and error method was used to
calibrate parameters for unsteady friction model. The comparison between different unsteady friction
contributions in pressure variation provided the comprehensive understanding in the pressure damping
mechanism of waterhammer. The proper evaluation of unsteady friction impact is a critical factor for
accurate simulation of hydraulic transient.

Keywords : pipeflow analysis, combined unsteady friction, waterhammer, method of characteristics
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