[ E———

Question Paper Code : 90123

B.E./B Tech DEGRDE EXAMINATIONS NOVEMBER/DECEMBER 2019
Fourth Semester

Civil Engineering
CE 8408 — APPLIED HYDRAULIC ENGINEERING

(Regulations 2017)

Time : Three Hours | _ _ Maximum : 100 Marks

Missing data if any may suitably be assumed.
Draw sketches whenever necessary,

Answer ALL questions.
PART — A (10%2=20 Marks)
1. Difference between pipe flow and open channel flow.
2. State the condition for best hydraulic section for a rectangular channel.
3. Define ‘critical flow’,

4. What is called ‘afflux’ in gradually varied flow ?

. 5, Define Froude’s number.

6. What .is'called ‘Hydraulic Jump’ ?

- 7. Give examples for Reaction Turbine.

e 8-._-7-What is meant by draft tube ? Why 1t used ?

9, ‘Deflne Shp of a remprocatlng pump.

.10, =Wh§.1;-i,s.f§.l__r.lgai.1‘_.Y'e.ﬁ?é_l_.?;St.at'e its functions.
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PART - B

11. a) The discharge of water ,thr_o_ugh'a rectangular channel of width 10 m,
is 26m3/sec. When the depth of flow is 2m, calculate :

i) Specific Energy of flowing water. - (5)
if} Critical depth and critical velocity. | (4)
iii) Minimum Specific Energy. =~ . (4)
= (OR) :
b) Derive a relation for Chezy’s éqt_l.atioh_.:for a Uniform flow. - (13)
12. a) Detérmine f,he_ length of the backwater curve caused by afflux of 2_.0 mina ‘-
| rectangular seci;ip__n ofw1dth40m and depth 2.5 m. The slope of the bed 1s.
'b) i) State the various assumptions to be made while deriving the dynamic
 equation of gradually varied flow. (D
i) Explain the _characteristiés of M, and S, profiles (drawdown 'cu'r.ve) with -
neatSketCheS. : o S LT R T R T T BT P PR EE TR I (6)
. 13. a) Obtain an expression for the sequent depth and length fof Hydraulic jump
under _pap_ic_lly vari_e.d.ﬂow_ conditions. . (13)
b} A sluice gate discharge.s water into a'h.orizohta:l 1*éctaﬁgulélf .:cha.r..l'riél with a
velocity of 10 m/s and depth-of flow of 1 m. Determine the depth of flow
after the jump and consequent loss in total head. N ¢ )
14. a) A Kapl_an Turbine develops 24000 kW power at an average head of 39 m. By
assuming alspeed ratio of 2, flow ratio of 0.6, diameter of the boss equal to 0.35
tlmes. the diameter of the runner and an overall efficiency of 90%. Calculate
the diameters, speed and specific speed of the turbine, (13)
(OR)
b) 1) Explain the working of Pelton wheel along with its components with a neat
sketch. (5)
ii) Derive an expression for determining the maximum hydraulic efficiency of

a Pelton wheel. (8)
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15, a) A centrifugal pump having an outer diameter equal to two times the inner
diameter and running at 1000 rpm. works against a total head of 40 m, The
velocity of flow through the impeller is constant and equal to 2.5 m/s. The vanes
are set back at an angle of 40° at outlet. If the outer diameter of the impeller

is 500 mm and the width at outlet is 50 mm , determine :

i) Vane angle at outlet. - (5)
ii) Work done by impeller on water per second. : @)
iii) Manometric Efficiency. (4)
(OR)
b D What is a jet pump ? Explain the working mechanism of a jet pump with

_a neat sketch. - (8)

) Bring out the effect of acceleratigjh in suction and delivery pipes on
~indicator diagram. T 0

5 16, a) aWrite'a brief note Oh_ the_following

- L 1) __Steady flow and Unsteady flow (4)
ii) Laminar Flow and Turbulent flow C)
(7

iii) Characteristic curves for turbines
(OR)
b) i) A rectangular channel of width 4 m is having a bed slope of 1 in 1500.
" Find the maximum discharge throl.igh the channel. Take value of C.= 50, ;(6)

ii) Derive the conditions for a most economical section for a trapezoidal

6))

channel.




