ISSN(Print): 1225-7672 / ISSN(Online): 2287—-822X
DOI https://doi,org/10.11001/jksww.2017.31,1.001 |

SrtdoM MK Ee
HIHHZ

O Hi—

miHeo] F[X A7

Methodology for optimum design of surge relief valve in water

distribution system

?AE—’.-_‘—%{II“ 7|7-|x| I:|H|:_|-°_] JIAI-—q

Hyunjun Kim-Jisung Hur-Geonji Kim-Dawon Baek-Sanghyun Kim’

SISl SrAEsta)

Department of Environmental Engineering, Pusan National University

ABSTRACT

Surge pressure is created by rapid change of flow rate due to operation of hydraulic component or accident of pipeline.
Proper control of surge pressure in distribution system is important because it can damage pipeline and may have the
potential to degrade water quality by pipe leakage due to surge pressure. Surge relief valve(SRV) is one of the most widely
used devices and it is important to determine proper parameters for SRV's installation and operation. In this research, determining
optimum parameters affecting performance of the SRV were investigated. We proposed the methodology for finding combination
of parameters for best performance of the SRV. Therefore, the objective function for evaluate fitness of candidate parameters
and surge pressure simulation software was developed to validate proposed parameters for SRV. The developed software
was integrated into genetic algorithm(GA) to find best combination of parameters.
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2. Flowchart for surge relief valve calculation.
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Fig. 3. Schematic of parameter optimization.
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Fig. 4. Schematic diagram of experimental system.
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Fig. 5. Temporal variation of pressure head after valve closure.

Table 1. Input parameters for optimization

Parameter Value

Generation 20
Population 50
Number of Parameters 3

Parameter min Max

Valve Coefficient 1,000 100,000

Range Set Pressure 80 140

Open Time 0.001 10

Closure Time 0.001 10
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SRV = Surge Relief Valve

GA = Genetic Algorithm

h = Pressure head

Q = Flow rate

c = Wave speed

g = Gravitational Acceleration

A = Cross-sectinoal area

D = Diameter

f = Darcy-Weisbach Friction factor

k., = Valve Coefficient

SP = Set Pressure

OP = Opening Time

CT = Closing Time
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