Seat No.

DIPLOMA ENGINEERING — SEMESTER — IIT « EXAMINATION — WINTER-2015

Subject Code: 3330603

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: Hydraulics

Time: 10.30 am — 1.00 pm

Instructions:
1.  Attempt all questions.
2.  Make Suitable assumptions wherever necessary.
3.  Figuares to the right indicate full marks.
4,  Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.
6.  English version is authentic.
Q.1 Answer any seven out of ten.
1. Write two points of difference between real and ideal fluid.
2. Give principle of manometer.
3. List out locations for development of hydraulic jump.
4.  Write advantages of “V” notch over “rectangular’” notch.
5. Define Hydraulic Gradient Line (HGL) and Total Energy Line (TEL) in pipe
flow.
6. Explain surface tension of water.
7.  Define hydro-kinematics and hydro-dynamics.
8. Distinguish between piezometer and pressure gange.
9. Write (1) Basin and (2) Ganguillet and Kutters formula for finding Chezy’s
constant “C” with usual notations.
10. Explain Newton’s Law of viscosity.
Q.2 (a) State and explain Pascal’s law.
OR
(a) Explain potential, pressure and kinetic energy.
{b) Write a short note on “Pitot Tube”.
OR
(b) Write a short note on “Reynold’s Number”.
(c) Derive equation for finding centre of pressure for vertically immersed surface.
OR
(c} A hollow circular plate of 2 m external and 1 m internal diameter is immersed
vertically in water, such that the centre of the plate is 4 m below from free
water surface. Find the total pressure and centre of pressure.
{d) Explain venturimeter with neat sketch.
OR
(d) Explain continuity equation.
Q.3 (a) List out the characteristics of flow through pipes.
OR
(a) Give minor head losses through pipes with equations.
{b) List out factor affecting Manning’s constant “N”.
OR
{b) Explain river gauging.
{c} A compound pipe line 1.65 km long is made up of pipes 45 cm diameter for
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0.9 km, 37.5 cm for 0.45 km and rest of 30 cm diameter. If the pipes are
required to be replaced by uniform diameter pipe having same total length of
pipe line. Find uniform diameter of pipeline.

OR
Explain the use of Hazen-William’s Nomogram in water supply pipe line
design.
Find discharge and best economical c¢/s for a rectangular channel having
4.5 m? c/s? area, assuming bed slope of channel 1:900 and Manning’s
N =0.03.

OR
A concrete lined circular channel of 3 m diameter has a bed slope of 1:500.
Workout velocity and flow rate for condition of maximum velocity. Take
Chezy’s constant C = 50 m'/%/s.

A small circular orifice having diameter “D” has co-efficient of contraction
0.64. If the diameter of a jet at vena-contracta is “d”. Determine ratio (d/D).
Also if co-efficient of discharge of this orifice is 0.62, determine co-efficient
of velocity.
OR
Define hydraulic co-efficients.
Explain practical method for finding co-efficient of contraction (Cc) in lab.
OR
For orifice prove that Cp = C¢ x Cv with usual notations.
Derive equation for finding discharge through triangular notch with usual
notations.

What is cippoletti weir ? Water is flowing over a cippoletti weir 4 m long
under a head of 1 m. Compute the discharge if the co-efficient of discharge

through the weir is 0.60.

A venturimeter with 15 cm diameter at inlet and 10 cm throat is laid with its
axis horizontal and is used for measuring the flow of oil of sp.gr 0.9. The oil-
mercury differential manometer shows a gauge difference of 20 cm. Calculate
discharge in lit/sec, assuming co-efficient of the meter as 0.98.

Derive the equation for finding hydraulic mean depth (R) for trapezoidal open
channel having side slope 1: n(H:V), and depth of water in channel section

[l

y
Convert a pressure head of 100 m of water to

(1) Kerosene(Sp.Gr = 0.81) and (2) Mercury(Sp.Gr. = 13.6).
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A5 1.65 km Aol 51UGeS WBU 0.9 km GULS M2 45 cm U,
045 km Gloll® HI2 375 cm U™ dal diflell dou W2 30 cm
calio{l WU sSlel colldet B0l AHlel Golld HIE2 Ul Wsusl U5
YAsld cenoll wsusdl A s2<fl gla dl YRS wsusdl cun
allll.

Uil
wellell wsu cusel Badel sal 2ol daol QAN olHloUH
Al
A5 4.5 m? ofs? AAsOUS{l AUURRL oldR oll $TUR Ysel }USDES
WU dat dHiell vy adl [Asia el g6l ols eu 1:900 dal
Ao{loletl uRlSs N = 0.03 cll.

el
As 3 m Al el slgle cldos algRell 6ls AU 1:500 8. HedH
dote{l AR HIZ2 L otdHil v Ul wellell HedH Aol dau
st el AAleAl AHURLS C =50 m"s cl.

A5 D’ callM clloll Hulyoll AslUet WUURUS(Ce) 0.64 B. ol LU
Usl Aol (Vena-Contracta) WA URlell(jet) U™ “d” &l ol (d/D)
R . %l Fsid AUURILS(Cp) 0.62 8lal <l Aol AUURLS(C,) 2.
el
sloglells uRisle(l cartvay 20Ul
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alg ASA AR sl wsu W JHEAY AW 3. ¥ BsRlac
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