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A study on Discharge Control of Valves in Irrigation
Pipeline System
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Abstract

In this research the valve-opening calculation program for operation of valve was

developed to determine the valve-openings corresponding to discharges in pipeline
system. Personal Computers can be used for hydraulic calculations of the steady

flow condition of pipeline.

This program was verified by the experimental pipeline system with 282m length

and 0.1m diameter.
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(Table 1) The program of decision support system

Program list

Function

Input program

Inputting required discharges of diversion works

Head loss calculation program

Calculating head loss of pipeline

Valve opening calculation program

Calculating valve openings corresponding to
discharges

Discharge calculation program

Calculating discharges corresponding to valve
openings

Print program

Print the calculated valve openings and discharges
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Input discharges(Q)

'

Calculate head loss of valve(H.)

Calculate loss coefficient
of valve(t,)

Calculate valve opening(8)

v

End

(Fig. 1) Calculating flow of valve
opening

A71d, & H, ¥EEAST(m)
H;: 539 2245 (m)
Hy 4759 5 (m)

& HgooesBEEAST(m)

& Hy o 71T (m)



ATk

TR Al2mlel B ZH0| 25
i Eess vl A4 of # ARz "o o] AuAy
j AR vdelle AR + 4 0 8 7Y 5 glon WY FFH
ke Vel o mekA o g& dehdct
nc @ #HEF 5 WEAZ G (%)= H(4)E d3T A5
na @ 7]ekA e A & & it
WHEASE Axke WAL S4e g log(fy) = logl@ 5)
IEE BARE 5 A" E Lol 8
A 4 glet. dEe) SR SAAS
o A= A2 A(3) Lz vehd 5 9t o _
. MK A S
2
AH, = f, ZUg ....................... (2) | mEle
4714, & H, : BEEAST(m) (Fig. )9 APAL L HF B304 2
fo o WEEAAS(m) SR Ao fadts A4Y AR
v HFEE(m/s) o AAFEE #A7 0.1m, #-o] 282m=
g 1 FUASE (=0 8m/s 4YAERE 2 FEelh B3E Gl
< A3kt
0g & H Felde (Fig. )% 2o] e 455
fo = e (3) sroz wE AAL sl wa
FFoR R At FAAe R B
Wue) A(9)sh AL BAE w0 H A2 I ASE 232 sH]
B Z2d e} Az Aee A" ol A7t 47t Hi=3.733m, H.=3.898m,
WENEE 23l7] s ey SAAS H;=3.89me]x}.
o AAS B4 oz AT Fos} gl 4 (Table 2)& (Fig. 2)°] 37, 4], =
Bel E4L ARG AR(9)9 B (LR A T A2 AL e o)
Noz ¥ w¥NE AATbt sbsd 7 93 MEE Figdel dehd dug
Zroll A} Tk 2] (4)Z 2Rl ARgatglen, o] WHE NS 1297 A
A 7Fsd %74 100mm?| 4%+ BM*EM
Foo= ax 107 e (4) daele
2. Ay
3714, «,B= R EAAZ e
Bl (ag-2)sh & AAA AFT P24
o, BE T WS Az SAAS, 2o ZIstn 72 sz uwge 43
£ A4l ddste] log 2 WHBFE o B 0.0659m* & ¢xE& F3 Stop watch¥®

223



" . st2aplule M5E M2s

Supply tank

T

}__'ll_h;
|

Valve 1 -

Open channel

................. Pipe 1= Valve3

e -/

(Fig. 2) Outline of experimental pipeline

(Table 2) Dimentions of experimental pipeline system

T}E’f Di(agrgger Pipe‘a_(‘l%?gth Vﬁge Minor head loss factor
1 100 45.99 - Inlet, Elbow 90 °X 9, Valve = 3
2 100 120.06 - Elbow 90 ° X 4 Elbow45 ° X 2
3 100 3.66 1 Elbow 90 ° X 3, Qutlet
4 100 299 2 Elbow 90 ° X 3, Outlet
5 100 116.09 3 Elbow 90 ° X 3, Outlet
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{Table 3) Calculation condition
At Loss coefficient Loss coefficient
Case Hazen-Williams'C of valve of elbow
150 ) 1.12
! (Design criteria value) Technical report value (Design criteria value)
150 1.50
2 (Measured value) Measured value (Measured value)

%) Design criteria :

Design criteria of irrigation pipeline

Technical report value : Technical report of Asahi valve
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(Fig. 3) Valve details
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(Fig. 4) Loss coefficients of valves
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(Fig. 7) Companison between the measured and
calculated valve openings in case 1
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{Fig. 8) Companison between the measured and
calculated valve openings in case 2
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