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9/18/2018 Lec9-Example

In [12]: dimport numpy as np
import matplotlib.pyplot as plt
from scipy.optimize import fsolve

In [13]: # Define our givens

m=0.01 # kg m*-1 s~-1.25
n=20.75
rho = 1le3 # kg m™-3
Q = 2e-3 # m"3/s
D=0.03#m

In [14]: # calculate U and Re

U = 4*Q/np.pi/D**2 # m/s
Re = 8/(2*(3*n+1)/n)**n * rho*U**(2-n)*D**n/m

print("U = %f
print("Re = %

o° of

m/sll
1.4e"

U)
Re)
U = 2.829421 m/s
Re = 4.1895e+04

In [15]: # Define Dodge-Metzner correlation in standard form
def g(f):
return 4/n**0.75 * np.loglO(Re*f**(1-n/2.))-0.4/n**1.2 - f**(-0.5)

In [17]: # solve for f
f = fsolve(g, 0.001)

print('f = %f'%f)

f = 0.004405

In [28]: # Solve for dynamic pressure
L=50#m

D_Pdyn -2*¥rho*U**2*f*L/D # Pa

print('D_Pdyn = %0.3f kPa'%(D Pdyn/1l.e3))
-117.544 KkPa
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In [33]: lve for pressure drop
9.8 #m/s"2
=4 #m

lU
-
Il

D Pdyn - rho*g*D h

print('D P = %0.3f kPa'%(D P/1.e3))
D P = -156.744 kPa
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