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Abstract

Sudden changesiin the boundary conditions of water transmission systems, such as sudden opening and closing
of valves or abrupt on and off switching of pumps and turbines cause a transient flow called ‘water hammer’. In
this study, comparisons were made between the effective parameters including pipeline material, on the one
hand, and the equipment and tools available for reducing the effects of water hammer, on the other. For this
purpose, a practical example of a water transmission line from a pumping station located near Shahid Shirdom
Residential District to the upstream reservoir in Tehran was used for modeling by the Bentley Hammer XMV: 8
software. The results obtained for the different parameters and options were compared and it was revealed that,
regarding the pipe material, GRP pipes reduced pressure by 49.1 Kpa compared to the Asbestos cement pipes
and by 50.3 Kpa compared to the iron pipes. Comparison of the results for the protective systems indicated that
the surge tank outperformed the other alternatives in controlling pressure such that maximum pressure was
reduced by 3.9 bar when using surge tanks compared to the flywheel and by 5 bar compared to the check valve.
Finally, it was found that the concurrent use of the surge tank and the flywheel would be the most ideal method
for controlling the water hammer effects.

Keywords: Water Hammer, Surge Tanks, Flywheel, Case Study, Bentley Hammer.
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