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# Finite-difference approximation for scheduled valve closure
#HHHHAA#E Prototype Functions #####7#S#IH

steadyVelocity <- function(head,distance,diameter,gravity, friction){

steadyVelocity <-
sqrt((2.0*gravity*diameter*head)/(friction*distance})
return(steadyvelocity)
}
HHHHHHHH ANV AR RREF SRR R
# Read Inputs
Hu <- as.numeric(readline(prompt
Elevation ")}
Hd <- as.numeric(readline(prompt
Elevation "})
Lu <- as.numeric({readline(prompt

Enter Upstream Reservoir Pool

"Enter Downstream Reservoir Pool

504

Enter Upstream Pipeline

Length "))

Ld <- as.numeric(readline(prompt = " Enter Downstream Pipeline
Length "))

D <- as.numeric(readline(prompt = " Enter Pipe

Diameter "))

g <- as.numeric(readline(prompt
constant "))

f <- as.numeric(readline(prompt
factor "))

il

I

Tc <- as.numeric(readline(prompt = Valve

Closure Time "))
# Echo Inputs

message (" Upstream Reservoir Pool Elevation : “,Hu)
message(" Downstream Reservoir Pool Elevation : ", Hd)
message(" Upstream Pipeline Length : ",Lu)
message(" Downstream Pipeline Length : ",Ld)
message(" Pipe Diameter : ",D)

message (" Gravitational Constant : ",q)

message (" Darcy Friction Factor : ",f)

megsage(" Valve Closure Time : ",Tc)

# Compute Some Constants

DeltaH <- Hu - Hd

TotallL <- Lu + Ld

Vzero <- steadyVelocity(DeltaH,TotalL,D,q,f)
DecelerationRate <- Vzero/Tc

# Report Some Constants

nessage(" Vo : ",Vzero)

message("” Deceleration Rate : ",DecelerationRate)

PmaxUp <- Hu + Lu*DecelerationRate/g
PminUp <- Hu - (f*Lu*Vzero"2)/(2*g+*D)
PstartUp <- Hu - (f*Lu*Vzero"2)/(2*g*D) + Lu*DecelerationRate/g
PmaxDn <- Hd + (f*Ld*Vzero“2)/(2*g+*D)
PminDn <- Hd - Ld*DecelerationRate/g
PstartDn <- Hd + (f*Ld*Vzero"2)/(2*g*D) - Ld*DecelerationRate/g
message(" Upstream Minimum Pressure Head @ Time < 0 : ",PminUp)
message (" Upstream Pressure Head at Initial Valve Motion @ Time

Enter gravitaticnal

Enter Darcy friction
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PstartUp)
message(" Upstream Maximum Pressure Head @ Time = ",Tc,": ",PmaxUp)

message("” Downstream Maximum Pressure Head @ Time < 0 : ",PmaxDn)
mesgage(” Downstream Pressure Head at Initial Valve Motion @ Time = 0:

", PstartDn)
message(" Downstream Minimum Pressure Head @ Time = 0 ",Tc,": “,PminDn)
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