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1 Parshall Flume Design

ltem Unit Apply Unit Unit

1.1 Power (P) W =N.m/s ) 3
KW . Kg.m /s
N = kg.m/s

1.2 Mass Density of water kg/m3 1000 kg/m3
1.3 Flow rate (Q) ms/min
1.4 Acceleation of gravity (g) m/s2 9.81 m/s2
1.5 AH m.




1 Hydraulic Type

Theory

P = pgQAH

P = 1,000°99.81™ xQ(m® /min) xAH (m)
m S

P = 1000kgx9.81 7 xQ(—L x-TI"
S min  60sec

)XAH (m)

1 m’

P = 1,000x9.81x— XxQxAH (kg.—-)
60 S

2

P = 1,000x[9.81xixQAHj kg
60 s

2
P = 1,000x(0.1635xQAH){kgr:_3}

7]

|3

P = 1,000(0.1635xQAH){k9

N

S

P = 1,000(0.1635xQAH)[N?

P = 0.1635QAH [KW]
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W, throat width Hy/H, ratio
3-9 in. (76-229 mm) < 0.6
1-8 ft. (0.30-2.44 m) < 0.7

10-50 ft. (3.05-15.2 m) < 0.8

Under unrestricted flow conditions, the discharge through a Parshall flume is can be
determined from Eq. (8.31) by using the reading of flow depth H‘,.'44

D026

0 = 4wH, =" (8.31)

where
Q = free-flow discharge, cfs
W = throat width, ft.
H, = depth of water at upstream gauging point, f{t.

TABLE 8.10 Free discharge as a function of
throat width

Throat width, Free discharge equation,
ft ft3/s
0.25 Q@ = 0.992 HL87
0.50 Q@ = 2.06 H,5® .
0.67 § =:3.07 H:%®
1=W=38 @ =4 "W HLs2Rms
10 = W =50 R = (3.6875 W + 2.5)H.8

-

desirable to design the Parshall flume so that free flow occurs, under some flow
conditions the hydraulic jump at the exit section will be submerged, and the
free-flow condition will not exist. Nonfree discharge or submerged flow occurs

when
H,
77 = 0.6 for W = 0.25, 0.50, 0.75 ft (0.076, 0.15, 0.23 m)
H, .
H.?_O.'? forl = W=8f(030=< W =24m)
H,
and -2 = 0.8 for 10 = W =501L(0.24 = W =< 15 m)
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FIGURE 8.21 Diagrams for computing submerged flow through Parshall flumes of

various sizes.
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Diagrams for determining the loss of head through Parshall flumes of

FIGURE 8.22
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@H, Standard D\‘ivmensions of Parshall Flume

=S @ = 0.3 m (1 ft) o

(s T Section Dimension, m
; ] - bl - il AR

1337
1.34
0.61
0.85
0.91
0.61
0.91
0.92
0.08
0.38
0.23
0.91
0.10
0.30

FHAWZTRIOTMMODOD>

Flow Measurement

Maximum Capacity 456 L/s
Minimum Capocity 10 L/s

.:’?:
-
g Top of Parshall Elov, 106:85 m 3
Fi‘ Flumae Wall E E _gﬁ Elev. 106.60 m
g Elev. 107.50 m iz s B B
g I e s T
i 0ot i u Es Flocculation Basin Wall
Downsireom howd g e i = 33: Elev, 107.00 m
Bottom of € = E 1 I = E E-g,:‘,
Rapld—Mix Basin _ - o 1 = A4 0 | 2
. Effluent Chaonnel ~ = ] 1 h i = —_— ]
| Klev, 106.14 m © = i E: E =1 £ e = E Bottom of
As . e slit = TE o Flocculatar
| ' * - a* - - = 2 b4 Influsnt Box
“ o Elev. 105.70 m




1 Calculate Parshall Flume

Give AH = 0.3 m.
Q = 486 m/s

-~ 2916  mJmin

V(volume) = 20 m°
4 = 0000798 N.s/m at 30 C = Kg/m.s
p = 9957  kgm 30 C

10 ft

Throat width (W)

Theory P = 0.1635QAH [KW]
= 14.30298 KW

= 1430298 W = N.m/s

B P(N.m/s)
 \V (Ns/m>V(m)

Theory
G = 47 s

2 Calculate H/H,

Theory G - P(N.m/s)
1(N.s/m*V(m?)

P = pgQAH
Then
G - p(kg/ m3)g(m/sz)Q(m3 /S)YAH (m)
w(kg/ms\V(m?)
AH = 0301 m.
AH = 00989 ft,
Then AH= 0989 ft atQ=  4.86 mls = 171654  ftUs

and Throat width: 10 ft Calculate H/H,= 0.8  (From Graph 8.22)



1 Calculation Velocity Gradient
Give Q = 486 m/s

- 17165  ft/s

Throat width (W) = 10 ft
Theory 1
1.522w 0026
Q = 4WH a ' (Water Works Engineering,Qasim,2000 Year)
Where :
Q = Free Flow discharge, /s
W = Throat width, ft
H, = Depth of water at upstream gauging point, fi
H, = 24631 fit — (1)
Theory 2
16 .
Q = (3.6875W +25H, (Open-Chanel Hydraulic Book)
This Equation use for Throat width 10 <W <50 fi and i>0 8
H, B
Where :
Q = Free Flow discharge, f'/s
W = Throatwidth, ft
H, = Depth of water at upstream gauging point, fi
H, = 25098 fit — > (2
(1) ~ (2) OK
H, = 19705 fit
3 2 3
g - [Pkg/m7)g(m/s”)Q(m"/s)AH (m)
3
Theory pu(kg/ ms)V(m*)

94667 s
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