Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-III « EXAMINATION - SUMMER - 2014

Subject Code: 3330603 Date: 17-06-2014
Subject Name: Hydraulics
Time: 10:30 am - 01:00 pm Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is considered to be Authentic.

Q.1 (a) Enlist properties of liquid and explain any three in detail.
(b) Convert following.
(i) Pressure head of 2.5 m oil of sp.gr. 0.8 to pressure intensity in kN/m?.
(ii) 108.62 kN/m? to pressure head in m of liquid of sp.gr. 1.4.
(iii) Pressure head of 1.8 m of water to pressure head of mercury.

Q.2 (a) (i) A trapezoidal channel has bed width 5 m and side slope 2:1. If the depth of
flowing water is 1.8 m, bed slope of the channel is 1:1500 and C is 55,
calculate the discharge.

(i)Write the difference between laminar flow and turbulent flow.

(b) Derive an equation for total pressure and centre of pressure for a plane
vertically immersed in water.
OR
(b) A circular plate 1.5 m diameter having a square hole of 0.5 m with one edge
parallel to free surface at its centre, immersed vertically in water with
uppermost end of the plate lies at a depth of 0.75 m below the free surface.
Calculate total pressure on the plate and depth of centre of pressure.

Q.3 (a) (i) The diameter of a pipe increases suddenly from 200 mm to 300 mm. If rate
of flow in the pipe is 100 lit/sec, calculate head loss due to sudden expansion.
(i) Explain pitot tube with neat sketch.

(b) (i) A horizontal venturimeter 16 cm x 8 cm is used to measure flow of an oil
of sp. gr. 0.9. If the deflection of mercury in the manometer is 4.0 cm, find the
discharge of the oil. Take Constant of venturimeter = 1.
(ii) Draw a neat sketch of a venturimeter showing various components of it.

OR
Q.3 (@) Prove Bernoulli’s theorem.

(b) (i) A discharge of 0.1 m®sec is flowing through a pipe having diameter 300
mm. Considering density of liquid 900 kg/m?®, viscosity 0.4 NS/m?, find the
type of flow.
(i) Explain in brief continuity equation.

Q.4 (a) Derive the conditions for most economical (i) Rectangular canal section and
(ii) Trapezoidal canal section.
(b) A compound pipeline 2000 m long is made up of a pipe of length 900m & 45
cm dia, 600 m & 40 cm dia and remaining length of pipe is of 30 cm dia.
This pipeline is required to be replaced by a pipeline of uniform diameter of
pipe and same length of pipeline. Calculate the diameter of pipe.
OR
Q.4 (a) Explain specific energy diagram in detail.
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Explain various minor losses with formulae of each in pipe flow.

Derive an equation for discharge passing over a triangular notch.
From a 25 mm dia orifice, jet of water falls 32 cm away and 3 cm down from
vena contracta. Calculate Cd, Cc and Cyv, if head of water is 1 m and discharge
is 1.4 lit/sec.

OR
Water passes through a right angled triangular notch at a depth of 38 cm. The
same quantity of water flowing over a rectangular notch of 78 cm length. Find
depth of flow over rectangular notch. Take Cd = 0.59 & 0.62 for triangular and
rectangular notch respectively.
Explain in detail hydraulic coefficients and prove Cd = Cc x Cv
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