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Simulation of Random Load of Typical Pipe Network Test System

GAO Xiang, ZHANG Kunzhuang
School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: To verify the rationality of the design of the centralized water supply system on a certain type of ship
and the accuracy of the numerical simulation results, we designed a typical pipe network test system, taking the
typical water supply unit of a centralized water supply system on a certain type of ship as a model, using the dif-
ferential pressure relief valve to simulate the actual water head, and using the throttle to adjust the flow resis-
tance loss, so as to achieve the balance of economy and validity of the test. We designed a set of programmable
logic controller (PLC) system for regulating the resistance characteristic and load of each branch, detecting and
recording pressure and flow on the important positions of the pipe network. We realized the random controlling of
load by PLC, using the random number generated by linear congruence generator, and statistically analyzing
the pressure and flow of each branch under random load. The results show that the flow at the end of each branch
is sufficient under random load, and the probability of water shortage at the end of each branch is very low, thus
verifying that the design of water supply system on the ship is reasonable and the simulation results are accurate
in the design.
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Fig.1 Schematic diagram of marine water supply network system
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Tab. 1 Water head of each branch pipe in real and test typical network m

water head of typical network real
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