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ABSTRACT
Theoretically, in transient pipe flows (water hammer (WH) flows), the assumption that the pressure is not a function of radius is valid provided that the frequency of the WH flows is of the order of a/D or smaller, where a is the wave speed and D is the pipe diameter. Taking typical values of a (~1000m/s) and D (~0.1 to 0.5 m) shows that the classical WH models are valid if the frequency, f, is of the order of 2 kHz to 10 kHz or smaller. In the past, this condition and by implication the classical WH theory has never been challenged because WH waves are generated by mechanical devices such as valves and pumps whose frequency is far below 1 kHz. Recent research showed that the accuracy of transient based defect detections methods (TBDDM) increases with higher frequencies of the injected wave signal. This is natural given that higher frequencies (i.e., shorter wavelength) provide higher resolution of defect detection and are better at localizing multi-defects with multi-scales. However, the use of high frequency waves excites radial and azimuthal waves and renders the classical one-dimensional water-hammer (WH) theory invalid. Unlike classical WH theory, the resulting wave field is highly dispersive. In this chapter, the behaviour of high frequency waves (non-plane and dispersive waves) in water-filled pipe is studied numerically using high order numerical scheme. The study gives some initial conclusions on the different aspect that practitioners must take into account if high frequency waves are to be used for TBDDM. 
Keywords: high frequency waves; high modes; numerical investigation; pipe system; wave dispersion
