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Waterhammer Analysis for Low Head Irrigation Pipeline Systems

A
Kang, Min Goo

+ Park, Seung Woo - Im,

O ik A
S 9] Ak =

Sang Jun

Abstract

Irrigation pipeline systems have been recently adopted for irrigation purposes, which were
thought to improve irrigation efficiencies. However, if hydraulic characteristics are not
evalualed in designing, overpressure due to waterhammer may occur and result in serious
problems. Therefore, in this studv a model was formulated to simulate unsteady motion of
water In a pipeline resulling from valve closure, the applicability of the model was tested
with fleld data, and the results showed good agreemeni in maximum piezometric head,

Also, simulated maximum piezometric head was compared with designed piezometric head

computed by empirical method, and maximum piezometric head in a pipeline resulting

from valve closure was simulated and analyzed with varing surge tank’s position and

diameter.
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Table 1. Simulated and ohserved piezometric heads at each period

_ Maximum piezometric head(m) Minimum piezometric head(m)
Peried Simulated Observed Relative error(%)| Simulated Observed Relative error(%)
1 28.50 27.00 56 220 2.20 0.00
2 21.23 18.00 179 0.60 7.00 -91.4
3 16.70 14.00 19.3 6.69 8.50 -21.3
4 15.04 13.00 15.7 9.75 10.00 =25
5 15.30 1250 224 10.22 1150 -11.1

N
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7
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Observed plezometric head (m)

Fig. 6. Comparison of simulated and ohserved piezo-
metric heads at each period
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Fig. 7. Simulated fluctuation of piezometric heads at

detritus tank resulting from the downstream

end of pipe’s valve closure
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Table 2. Maximum piezometric head to distance from
valve to surge tank

Maximum . Maximum
Distance . ) Distance )
(m) piezometric (m) piezometric
head (m) head (m)
50 1441 300 19.46
100 14.42 350 22.91
150 14.48 400 26.17
200 15.23 450 29.02
250 16.54 480 29.94
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Fig. 9. Maximum piezometric heads to surge tank
position
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Table 3. Maximum piezometric head to diameter of

surge tank
e -
Diameter ) axxmu@ Diameter Mamm\m'x
(m) plezometric (m) piezometric
m
head (m) head (m)
0.20 2441 1.00 15.23
0.40 21.45 1.20 1441
0.60 18.46 1.40 14.22
0.80 16.56 1.60 14.09
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Fie. 10. Maximum piezometric head to diameter of
surge tank
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