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ABSTRACT

This research summarizes the ability to investigate the vibration in a pipe
conveying fluid with a sudden contraction and with the effect of heat flux
combined with vibration. Several end pipe supports (simply, flexible and fixed)

were adopted.

The effect of heat flux with forced convection heat transfer coefficient
and vibration were considered on the properties of the fluid.

A mathematical model was developed using the transfer matrix method to
show the effect of vibration and the effect of implementing different values of
heat flux on pipes conveying fluid with sudden contraction where the pipe was
divided into many nodes and elements along its length to study the (natural
frequencies, mode shapes, deflection, slope, bending moment, shear force,
velocity, pressure) at each part of the pipe and the fluid for different end pipe
supports.

Thc present thesis provides vorticity-stream function technique to solve
Navier-Stokes equations for two-dimensional incompressible steady viscous
flow for different values of Reynolds number from (250 to 1500).

A computational fluid dynamic (CFD) was used to solve the governing
partial differential equations and a finite difference scheme was implemented to
- find the values of vorticity-stream function.

The most important result of this investigation is that the natural
: frequencies of the vibrated system decreased when the flowing fluid and thermal
forces were taken into consideration. This reduction increased as the applied
heat flux was increased. While increasing fluid velocity without applying heat
ﬂux didn't affect the values of the natural frequencies.

'_ A computer program in MATLAB 6.5 language for transfer matrix
methud was developed to embrace the theoretical work. This computer program
: verified using FORTRAN 90 and ANSYS 9 programs utilizing for finite
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