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This is one of the methods for computing the flow discharge in
irrigation channels based on the priniple of conservation of energy.
The required data for measuring discharge are the short channel
length Ax, the channel bottom slope So, and the flow depth y as

well.as the elements of channel section that can be defined entirely }.

by the geometry of the section and the depth of flow. It is;very
easy to compute the flow discharge in channels by using this method
as well as the Weirs and the Parshall flumes. But the costs of

the construction and maintenance of this methed are very low as

compare with that of any other measuring instruments in irrigation
channels.
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BKFEM (Water measurement manual) BT
8o BREEN R ke 2L (Standard'-dev-
ices) HTFFIZ : (VEKIE (Weirs) o (2JE&K
BEAW  EHERZEY (Parshall flumes,
conventional and modified) o 3/ &K
(Submerged orifices) o (4)%&%7&&%’&2’(
(Current-meter gaging stations) o (5)7
WEE (Commercial meter) o

HABIEE B K T EMBR A ¢ (2R
(Float method) » (T/E#E®E: (Pitot tube
method) o (8)E##E % (Salt-velocity method)
o () EBI B (Salt-dilution method) o {0)
BEAEY: (Color-velocity method) o (2
EEEmEE (Color-dilution method) o (12
E¥ ¥ (Acoustic method) o (IBEE (Ma-
gnetic method) o (4R FEE (Radio-
isotope) o (HHEFIERLEHE (Rotameter or
tapered-tube-and float) o (6B EAZZHIFT -
ﬂi?ﬁ‘éﬁ“fé%;‘% (Calibrated sluices, gates,
‘water wheels, and valves) o {(NZEHE
# (Venturi meter) o (9%EiEE (Flow
nozzles) o (9FA.R1EYE (Orifice meter) o
e EYE (California pipe method)
o DVAIRMEI 2 i ® & & (Current-meter
method for pipes) e PERWEEE (Weir-
sticks) o QFEEF AR (Propeller-meter)
o AT EST (Commercial meters) % o
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&EW (steady uniform flow) JHig(1)IEH %
BiEAKEE (depth)~ 3 K B E % (water
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TRES  BEEEE s ENSELERRNTE o
EEBRERERYI—ERE 300m AEREE.
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(steady varied flow) H#&E### (gradua-
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ME (LR » ERE LR~ Ax IRE
» BEEETHEFEE (the principle of con-
servation of energy) » LFIEBOHIMAEEE
SFRTHBROHWREET NREERN ~ & & B4
(the loss of energy) h., Hl

Zl+y1+a1¥ Zz+Yz+af2‘2’ +hf (1)

(Zl_ Zz) = (Ya YI) + (az‘ ‘i
_ali)"'hf {2)

V.2 V2
S, Ax= AY+(“2_‘“1‘2§‘)+11: (3)

Ah Z (m) REERKEXEHAEEER o
a BERGRR (energy coefficient)
V (m/sec) RRIEHTHWE
y (m) BKZE (depth of flow)
S, BEEREY (the bottom slope)
S: BEEHEE (Slope of energy
line)

B& aimar=a» EEEHZT V1=% ’

Vim s MR ZERFH (Coefficient

vof roughness) n fEFEEEEIHRE

n?Vy?

Sf = ‘leg (4)
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e (1 _1)_2 (g Ay

+ gAx (Kg—g—Aﬁ) Qz(s° Ax) (6)

= 1
® —U1=(R—z4_/}¢_ﬁ;2+ W) (7)

1 1)
Ua=§%x(—?—7) (@)
Us=2(S.— 3T (9
e R (m) BAHSEE (hydraulic radius)

A (m?) B KEERE (water area)

Q (cms) RiftE

Ay (m) BXBEZH y:—y1

Ax (m) 5T IHFFAEEEREAOBRE
(T)B)IMRA (6

—nU;+U;= 'le—Ua (10)
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BEKE y R o BEMBLEHI R=by/(b+
2y), A=by o EEMBHBA R=(b+my)y/
(b+2y/ 1+m?)» A=(b+my)y’ bSEE
E#E (bottom width), m SEHEEZME
(side slope) (i :8) o
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B B | 0+0000 | 0+0500 1 041000 | 0+1500 | 0+2000 | 0+2500 | 0+3000
A% (m) 50.0 50.0 50.0 50.0 50.0 50.0 50.0
y (m) 1.068 1.084 1.105 1.131 1.163 1.201 1.245 .
BREERYE a=a1=ax= =11 FERIORFELERMFE2)
\ % @
N 1 ]' 2 { 3 | 4 | 5 ] 6
X —18.0503 —13.3187, -—-13.4736; —13.8187 —~14.1636 —14.5079
Y ~41711x10~4 —56078x10- —7.0607X10.¢4 —8.9656x10-4 —1.0989X10~% —13218x10~*
ERMSNHERARES
C.:=5.9016 x10* n=24293x10"2
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C:=7.2731x10"*
o mﬁﬂﬁz& r=0 9981
: J:JE:r%J@mzﬁ&e (Direct step method) ﬁﬁfb%ﬁn%m%m o !

Q=11.7257 (cms)
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(1 (2) 3 N . B - (6) (7) B (S 9 _ 10

pi:l] 2| ax y a(Vi2g) | E AE . £ v St S$,-8: ax
. 040000 0, 1.068 9.9783 % 10-2i 1.1677 1.3919 % 10-¢ , A
- 04050.0 50,0/ 1.084] 9.6063x10-2 1.1801] 1.2330 X102 131903 10~ 1.355¢ X 10-% 2.4456 x 10+ 50.417
0--100.0 50.0| 1105 9.15614x10-2 11965 1.6451+10-% 12305 x 103 1.2748 10-3, 3.3252x 10~* 49 474
. 0+1500 | 50.0] 1.131| 8.6272x10~2 1.2178| 2.0768+10-% 1.1310+10-3 1.1807 x 10=8 4,1925 x 10~* 49,512
0--200.0 50.0| 1163/ 8.0355 1074  1.2434| 2.6083%10% 1.0219x10-% 10764 10~ 5.2856 X 10~ 49.819
0+250.0 50.0| 1.201] 7.4009x10-% 1.2750! 3.1654 X 10~% 9.0888 x 10~¢ 9.6539 x 10-3; 6.3461x 10~¢ 49.879
0--300.0 50.0| 1.245| 6.7467%x10-% 1.3125| 3.7457 x 10~ 7.9682 x 10~4 8 5285 x 10-3| 7.4715 x 104 50.133
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i “BASIC” EESEEMKK o
EHEERB a2l aZ2EREGARBER

R

D RERBEERAMES 1.2 B/MES 110 kA

AR REE LR » NS KRS ¢ R
T © EAEBHAEARKR 2R » oz
ETHRA 10 Z 11 B2 R » FEXDIEER
BZT (V¥2g) HyzHfEsf ) i «=10 =
11 M2 BER » BRsH 2 TE R -

WEERGE S, 2if FEERNZERES
REHY h=S,ar= D00 A sRmmR
FHELBE Y MERENBENATERKT 2
FRBNAT 7 SEAR 1 A AT O AR o ZE ISR
e RS RRER TN LB EAARZ I - i
MAAERHE  FEARARTOETRE » B
AT ? B SRR o

EAEBFE—~C2BE  RETH 2 BER
EEBTE ? BEEREREA 26 T 8 0 %
EHH EMEHERN 2 TREN KRBT
(FLLRIRTE © TR MR IR IE AR - MEREIRAINE
F » RUSCEA A B I R SR o

TS S

AALERAFRELERRHLRE— 5
- GRERIW o AL o -

— 70 —



)

10.

1.

2 5 xR

Adani, R. M., “Critical Depth in Trape-
zoidal Channcls,” Proc. ASCE, Vol, 88, Nol.
Hy3, May, 1962, p. 69.

Birkhoff, G,
Flows with Free Streamlines,” Proc.
ASCE, Vol. 87, No. Hy6, Nov., 1961, P, 17.
Brater, F. E., and King, H. W., “Hand

“Calculation of Potential

book of Hydraulics,” 6th ed. Mc_(‘gaw—Hill, :

Inc.,, 1976. e
Balloffet, A., “Critical Flow Meters (Ve~
nturi flumes)”, Paper 743, Proc. ASCE,
Vol. 81, July, 1955.

Chow, V. T, “"Open-Chennel Hydraulics,
McGraw-Hill Book Co., Inc, 1959.

Chow, V. T., “Integrating the Equation of
Gradually Varied Flow,” Proc. ASCE, Vol.
81, Seperate No, 838, Nov., 1955, pp. 1-32.

. Diskin, M. H., ’JEnd Depth at a Drop in

Trapezoidal Channels,” Proc. ASCE, Vol.
87, No. Hy4, July, 1961, p. 11.

Ezra, A. A,, “A Direct Step Methed for
Computing Water-Surface Profiles,” Tr-
ans. ASCE, Vol. 119, Paper 2679, 1954, pp.
453-462.

Henderson, F. M., “Open Chennel Flow,”
Collier-MacMillan Ltd., 1966.

Herschy, R. W, ed., “Hyrometry,” John
Wiley & Sons Ltd., N. Y. 1978,

Keifer, C. J, and Chu, H. H., “Backwater

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

Functions by Numerical Integration,
Trans. ASCE, Vol, 120, Paper 2748, 1955,
PP. 429-442,

Liggett, J. A,, *“Mathematical Flow Deter-
mination in Open Channels,” Proc, ASAE,
Vol. 94, No. EM4, Paper 6078, Aug., 1968,
pp 947-968.

Nalluri, C,, and Tomlinson, J. H.,, “Varied
Flow Functiohs for :Circular Channels,”
Proc. ASCE; Vol, 104, No. Hy7, Paper
13889, July, 1979,

Robinson, A. R,, and Chamberlain, A. R,
“Trapezoidal Flumes for Open Channel
Flow Measuremenis,” Trans, ASAE, Vol
38, No. 2, 1960.

Pickard, W. F,, “Solving the Equations of
Uniform Flow,” Proc. ASCE, Vol. 83, No.
Hy4, July, 1983, Part I, p. 23.
"Water Measuremenr Manual,” U. S.
Burean of Reclamation, May*1967.
“REEHKEE” RERETERZ T KEFREF
AIRE 66 4 -

EMEREFERKAE EEEKEMEAEN] B
B 67 £7H-

FEKERM] - BESSAN 28 3R EMIbKT
BRIARERE_E -RE 67 £ 12 A
KW~ BPA [RILERERHRKRTEEES
el s EARKFISRAM  EE 68 FE2 H o
EWEKFIG [BKEM] » ErEEFRERS
pp 216-234 BB 69 45 11 H 80 H »



T
(RmES) '

]
{:M§§§ e
L e | el
[
B @ B |
1] R
‘ mor s | S %{ég]:

[T ’
‘U AC 1lov/220v

B F B AEHE B R K £
HEeEH B HE

Qs

¥ W € B & 4 &2 Y

XK » ARXEFRAER

N QIR D QA DR DD
QY QD P QIR W (I

FQI Q!





