






The previous solution had 2 errors.  The first was a correction for GPM in the deltaPUMP term and the 
second was not including vertical height.  This has been rectified in this version 
 
POLYMATH Results 
Flow Distribution in a Pipeline Network   In-Class Problem     03-01-2001,   Rev5.1.224  
NLES Solution  
Variable Value f(x) Ini Guess 
q23 0.005541 7.567E-10 0.02  
q34 0.0026292 4.337E-19 0.01  
q35 0.0029117 6.403E-10 0.01  
e 4.5E-05  
F1 1.585E+04 
D23 0.0779272 
eltaPUMP -2.73E+05  
mu 0.001  
rho 1000  
pi 3.1416  
Re23 9.053E+04 
D34 0.0525018 
D35 0.0525018 
Re34 6.376E+04 
fF23 0.0052335 
fF34 0.0057189 
Re35 7.061E+04 
fF35 0.0056449 
k23 1.44E+08  
k34 4.25E+09  
k35 6.992E+09 

 
NLES Report (safenewt) 
Nonlinear equations  
[1] f(q23) = k23*q23^2+1000*9.81*25*0.3048+k34*q34^2+1000*9.81*55*.3048+deltaPUMP = 0 
[2] f(q34) = q23-q34-q35 = 0 
[3] f(q35) = k23*q23^2+1000*9.81*25*.3048+k35*q35^2+1000*9.81*45*.3048+deltaPUMP = 0 

Explicit equations  
[1] e = 0.045e-3 
[2] F1 = 1/3.785*1000*60 
[3] D23 = 3.068*0.0254 
[4] deltaPUMP = (-72+0.0042*F1^2*q23^2)*1.01325e5/14.696 
[5] mu = 1e-3 
[6] rho = 1000 
[7] pi = 3.1416 
[8] Re23 = rho/mu/D23/pi*4*q23 
[9] D34 = 2.067*0.0254 
[10] D35 = 2.067*0.0254 
[11] Re34 = rho/mu/D34/pi*4*q34 
[12] fF23 = 1/(16*(log(e/D23/3.7-5.02/Re23*log(e/D23/3.7+14.5/Re23)))^2) 
[13] fF34 = 1/(16*(log(e/D34/3.7-5.02/Re34*log(e/D34/3.7+14.5/Re34)))^2) 
[14] Re35 = rho/mu/D35/pi*4*q35 
[15] fF35 = 1/(16*(log(e/D35/3.7-5.02/Re35*log(e/D35/3.7+14.5/Re35)))^2) 
[16] k23 = 32*fF23*rho*80*.3048/(pi^2*D23^5) 
[17] k34 = 32*fF34*rho*300*0.3048/(pi^2*D34^5) 
[18] k35 = 32*fF35*rho*500*.3048/(pi^2*D35^5) 

Comments 
[5] F1 = 1/3.785*1000*60 

conversion from m^3/s to GPM  
 






