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type flume is called U type. The object was to have a flume which has a
constant graph of C above the modular limit, for various values of H so
that it could be used as a meter, Further experiments on U type flume
showed that an increase in length of throat makes the graph of C less
variable and is independent of head ‘H’. In this flume the higher value
of H gives slightly higher modular limit while in all flumes with shorter
throat length including Crumps model ‘L’ the reverse. was the case.
Calibration test for U flume 2 feet wide showed that for H = 2 feet the
correct value of Co is 2.96. In this type of flume we get uniformity and
approximate modularity with H up to 2.5 feet. The flume with a throat
length of 2 H gave poor results as regards uniformity than with a flume
with a throat length of 2.5 H.

Amended U flume type UF has wing walls with a combined radius of
3H and 2H, As regards modularity there is an improvement on U type.
Further improvement in geometric shape of flume leads to P type
flume. It has a crest length of 9 feet and upstream wing walls 4 feet in
radius. Thus the length of throat and upstream wing walls in this
flume is about 1.5’ less than in the case of UF flume and it shows better
results as regards modularity and uniformity. Practically speaking it is
a perfect meter flume.

Crumps ‘L’ flume with crest 4’ long and upstream wing walls about
12 ft in radius had a throat 4.8’ long and its modularity was distinctly
better than 6" flume with throat length ranging from 4.8 feet to 7.5
feet. Therefore results which Crumps obtained without raised crest,
do not apply to a raised crest flume. From this it appears that if
flumes were made with high raised crest and more bottom contraction
it would be more difficult to obtain modularity. It is, therefore advisible
to adopt a setting of 9/10 which gives a flexibility of 1.0.

Finally these experiments on flumes 2’ to 4’ wide with H up to 2.5 and
with a setting of 0.9 show that :

a. If the crest length is 2H-the flume performs

unsatisfactorily as regard modularity and uniformity and
its modular limit varies with H.
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b.  For flumes of this type the modular limit is raised
considerably by adopting a flatter glacis slope (1 in 15) and
by diverging the downstream wing walls gradually (1 in 10).

¢.  Aglacis length of 5’ is énough..
d.  Uniformity can be achieved by a throat length of 3 H.

e. A flume with a throat length of 3.5 H is practically
speaking modular and behaves as a perfect meter.

f. It is better to have a longer throat length and sharp
upstream wing walls.

g Results obtained without a raised crest are not applicable
to flumes with raised crests.

However there is a need for further research to obtain the relationship
between geometric parameter of large flumes with the flow condition.

Note :-

' Paper No. 110 appears in the Proceedings of Engineering
Congress 1927, Vol. 15 at pages 37 to 51. It has 15 plates.
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Paper No. 110
Year 1927

REPORT ON FLUME EXPERIMENTS ON
SIRHIND CANAL

By

A.G.C. FANE

Flume experiments- were conducted on Sirhind Canal with the
objectives of finding out how far the modular limit of a flume is
dependent on its geometric parameters, the coefficient of discharge
above modular limit and whether the efficiency of flumes can be
increased by altering the length of throat and shape of upstream wing
walls without much increasing the cost. The efficient flume is one in
which the modular limit is the highest, the coefficient of discharge
below the modular limit is constant and above the modular limit is
mostly uniform for varying heads.

Crumps developed a flume meodel “L” which has constant modular
coefficient and high modular limit. This model is better than other
models due to its higher throat length of about 2 times the head. A
number of flumes based on this model were built on the Sirhind Canal,
but Crumps dimensions were not adhered to.

Experimental flumes were built at Gill and at Bhowani. The flumes
were 4’ wide, with H equal to 2’ giving a discharge of about 35 cusecs.
The flumes had a throat lIength and glacis length of 2.5 H to test the
flumes with a depth of ‘water greater than 2'. Kari stop dams were
provided above and below the flumes to control the discharge and
water level downstream as also to achieve the desired drowning ratio.
About 50 feet downstream of stop dam a tail flume with a free fall
having the same dimension as that of test flume was installed to act as
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a meter fall. Calibration tests indicated that the coefficient of discharge
Co below modular limit is 3.1. The original adopted procedure was :

8. Adjusting the upper stop dam for H = 2feet over test flume
with a drowning ratio less than 2/3 so that flume is
running below its modular limit.

b.  Recording of water levers at installed gauges.

c. Adding a Kari to the lower stop-dam so as to slightly
increase the drowring ratio until the modular limit is
reached.

During the experimentation stage it was observed that there was
variation in results due to the fact that modular limit varies
considerably for different values of heads. Therefore it was decided to
adjust the upper stop-dam to make H = 2 feet and as soon as the
modular limit was reached and H began to increase, karries were added
to the upper stop dam and thus the discharge was reduced in order to
keep H = 2 feet throughout the experiment. From the experimental
results, flumes were divided into the following types :

1. Flume type A, glacis slope 1 in 10, wing walls diverging 1 in
6 or vice versa.

2. Flume type B, glacis slope 1 in 10, wing walls diverging 1 in
10.

3. Flume type D, glacis slope 1 in 10, wing walls diverging at 1
in 15. ‘

4. Flume type E, glacis slope 1 in 15, wing walls diverging 1 in
10.

Other experiments were conducted to find the results of extending the
glacis from 2.5 H to 3.75 H. It was found that in flumes of these
comparative dimensions a glacis length of 2.5H is enough. Experiments
were also carried out to observe the effect of increasing the throat
length from 2.5H to 3.75H. The results show that an increase in length
of throat upto 3.5H does not reduce the modular limit. This amended E
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