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Study on Estimating Hazen-Williams’ Coefficient
in Branching Pipeline System

A9 8

o]
u

A A

oo A

Kim, Young-hwa Lim, Jae-sik Park, Young-jin

Abstract

To make a real hydraulic simulation model, Hazen-Williams' coefficient must be calibrated using the

measured discharges and hydraulic head loss. In this paper, calibrating method of Hazen-Williams’ coefficient

was proposed for pipeline system. The calibrating model was made by the error functions of the difference be-
tween the measured hydraulic head loss and the calculated hydraulic head loss. The Hazen-Williams’ coef-
ficient was successfully estimated by Levenberg-Marquardt method, a nonlinear least square method. The

adaptability of this method was proven by comparing the Hazen-Williams’ coefficient between the estimated

values and the measured values in a branching pipeline system.
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(Fig. 1> Diagram of branching pipeline system
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{Table 1) Dimensions of branching pipeline

system
Dia- Pipe Small head
No meter | length Nfum?er toss factor
(m) | (m) [O'V
R, 2390 : VL,
} 0.1 46.0 - e - A
23 90 : 47D,
R 23 455 4
3 0.1 37 1 22905 L, FE
4 0.1 30 2 22 9% D, FE
5 0.1 116.1 3 22905 L, RE
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Division work 1 Division work 2 Division work 3
Value flow ratesQs | Head H: Value flow ratesQs| Head H: Value flow ratesQs | Head Hs
No | Opening% n/s {m) Opening% m/s {m) Opening% o/ s (m)
1 16.7 0.00097 1.115 16.7 0.00142 0.960 16.7 0.00041 0.946
2 25.0 0.00300 1.134 25.0 0.00366 0.981 250 0.00183 0.981
3 333 0.00348 1.115 333 0.00359 0977 33.3 0.00219 0.989
4 50.0 0.00564 1.226 50.0 0.00342 0.995 50.0 0.00223 0.989
5 58.3 0.00649 1.252 58.3 0.00330 0.994 58.3 0.00197 0.981
6 66.6 0.00703 1.264 66.6 0.00336 0.995 66.6 0.00186 0.979
7 333 0.00345 1.146 41.7 0.00378 1.002 41.7 0.00270 1.051
8 417 0.00467 1.184 4.7 0.00354 0.978 41.7 0.00237 0.996
g 25.0 0.00287 1.156 25.0 0.00337 0.971 250 0.00180 0.984
10 25.0 0.00246 1.142 50.0 0.00423 1.019 75.0 0.00311 1.041
1 50.0 0.00633 1.256 75.0 0.00440 1.025 25.0 0.00064 0.989
12 75.0 0.00770 1.298 25.0 0.00141 0.947 50.0 0.00259 1.038
13 16.7 0.00066 1.105 41.7 0.00414 1.013 833 0.00390 1.056
14 417 0.00560 1.225 66.6 0.00545 1.045 16.7 0.00090 0.963
15 66.6 0.00849 1.325 16.7 0.00014 0.923 4.7 0.00282 1.046
16 16.7 0.00043 1.097 41.7 0.00392 1.005 66.6 0.00372 1.048
17 75.0 0.00726 1.233 75.0 0.00393 1.006 25.0 0.00056 0.979
18 50.0 0.00579 1.236 25.0 0.00172 0.951 50.0 0.00314 1.057
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