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# Finite~difference approximation for scheduled valve closure
RARBHRBHBHAR Prototype Functions ######EHBHER
Vsteady <- function(head,distance,diameter,gravity, friction){

Vsteady <- sqrt((2.0xgravity*diameterxhead)/(friction*distance))

return(Vsteady)
}
HEHHEH
Head2 <- function(valve_loss_coefficient,gravity,velocity){

Head2 <- valve_loss_coefficientx((velocity”2)/(2xgravity))

return(Head2)
}
HARBEY
steadyVelocity <- function(head,distance,diameter,gravity, friction){

steadyVelocity <- sqrt((2.@xgravityxdiameterxhead)/(frictionkdistance))

return(steadyVelocity)
¥
Fi3:2:2:3:3:3:1
dvdt <-

function(head,distance,diameter,gravity, friction,Vnow,deltat,valve_loss coeffi

cient){

dvdt <- (valve_loss_coefficient+(frictionxdistance)/(diameter))

dvdt <- dvdt * ((Vnow"2)/(2%gravity))

dvdt <- head - dvdt

dvdt <- ((gravity*deltat)/(distance))*dvdt

return(dvdt)
}
HARBHEHBHBHH R RS H TR H BB HHR BB BB
# Read Inputs

Ho <- as.numeric(readline(prompt = "Enter Reservoir Pool Elevation "))

L <- as.numeric(readline(prompt = " Enter Pipeline Length "))
D <- as.numeric(readline(prompt = ° Enter Pipe Diameter "))
g <~ as.numeric(readline(prompt = " Enter gravitational constant "))
f <- as.numeric(readline(prompt = " Enter darcy friction factor "))
k <- as.numeric(readline(prompt = " Intrinsic Valve Coefficient "))
dt <- as.numeric(readline(prompt = " Computational Time Step "))
HowManyTimeSteps <- as.numeric(readline(prompt = " How Many Time
Steps "))

# Echo Inputs

message(" Reservoir Pool Elevation : ",Ho)

message (" Pipeline Length : *,L)

message (" Pipe Diameter : ",D)

message("” Gravitational Constant : ",g)

message{" Darcy Friction Factor : ",f)

message{"Intrinsic Valve Coefficient : ", k)

message(" Computational Time Step : ",dt)

message (" How Many Time Steps : ",HowManyTimeSteps)

# Compute Some Constants

Vzero <~ steadyVelocity(Ho,L,D,qg,f)

# Report Some Constants

message(" Vo @ ",Vzero)
elapsed_time <- numeric(length = (HowManyTimeSteps+1))



%

valve_loss_coefficient <- numeric(length = {(HowManyTimeSteps+1))

VofT <- numeric(length = (HowManyTimeSteps+1))

Pat2 <- numeric(length = {HowManyTimeSteps+1))

# Set Initial Values

elapsed_time[1] <- @

valve_loss_coefficient[1] <- @

VofT[1] <- Vzero

Pat2[1] <- Head2(valve_loss_coefficient[1],g,VofT[1])

# Begin Time-Stepping

for (i in 2:(HowManyTimeSteps+1}){
elapsed_timeli] <- elapsed_time[i-1] + dt
valve_loss_coefficient[i] <- kxelapsed_time[i]
VofT[1i] <- VofT[i-1] +

dvdt(Ho,L,D,qg,f,VofT[i-11,dt,valve_loss _coefficient[i])

Pat2[i] <- Head2{valve_loss_coefficient[i],g,VofT[il)

2

par{mfrow=c(1,2))

plot{elapsed_time,VofT/Vzero,xlab="Time",ylab="V/

Vo",type="1",tck=1,col="blue",lwd=3)

plot(elapsed_time,Pat2/Ho,xlab="Time",ylab="H/

Ho",type="1",tck=1,col="red", lwd=3)
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