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Important Instructions to examiners:

1) The answers should be examined by key words and not as word-to-word as given in the model answer
scheme.

2) The model answer and the answer written by candidate may vary but the examiner may try to assess the
understanding level of the candidate.

3) The language errors such as grammatical, spelling errors should not be given more importance. (Not
applicable for subject English and Communication Skills.)

4) While assessing figures, examiner may give credit for principal components indicated in the figure. The
figures drawn by the candidate and those in the model answer may vary. The examiner may give credit
for any equivalent figure drawn.

5) Credits may be given step wise for numerical problems. In some cases, the assumed constant values may
vary and there may be some difference in the candidate’s answers and the model answer.

6) In case of some questions credit may be given by judgment on part of examiner of relevant answer based
on candidate’s understanding.

7) For programming language papers, credit may be given to any other program based on

equivalent concept.

Que. | Sub. Total
No. | Que. Model Answers Marks Marks
1. a) | Attempt any SIX of the following: (12)

(i) | Define capillarity.

Ans. | It is defined as the phenomena of rise or fall of liquid surface in small
tube relative to the adjacent general level of liquid when the tube is 2 2
held vertically in the liquid.

(i) If 5 m certain oil weight 40 kN. Calculate specific weight, mass
Ans. | density.

V=5m® W=40kN
y=?
p="?
Specific weight
7_W_m
=
V 5 1

=8 k N/m® = 8000N/m? 5

Mass density
YL =P x4 1

o =70 =890 _o15 49N/
0.81

g
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1. (iii) | What is the principle of manometer?
Ans.
Manometer measure the pressure at a point in fluid by balancing the
column of fluid by same or another column of fluid. 02 02
(iv) Express a pressure intensity of 5 Kg (f)/cm?in meters of head of
water and mercury.
Ans. | P=5 kgf/cm?
1kgf=9.81N
P=49.05 N/cm?
P=49.05 x 10" N/m?
Head of water,
P=y,h,
49.05x10*=1x9810xh, 01
h,, =50m of water
Head of mercury ,
Y 02
P=y,.h,
49.05x10*=1x9810xh .
h,, =3.67m of mercury 01
(V) | What is Moody’s diagram? State its use.
Ans. | Moody’s diagram.:- it is the graphical representation of Friction o1
factor verses Reynold’s number (R,) Curves for various values of
relative roughness (R/K) 02
Uses:- Moody’s chart is used to find friction factor of a Commercial o1
pipe.
(vi) | Draw a neat sketch showing the flow through parallel pipes
Ans. di g £.
D da; L . D
s j : __+ - e | 02 02
(;l"g,& 'r’b

-~

FLOW THROUGH PARALLEL PIPES
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1. (vii) | State the principle of venturimeter.
Ans. | Principle of venturimeter : - It is based on Bernoulli’s equation that
is the velocity increases in an accelerated flow by reducing the cross 02 02
section area of the flow passage.
' - 2
(viii) What is venna-contracta”
Ans. | It is the section of jet of liquid in flow though orifice at which the
cross sectional area is minimize and stream line are straight and | 02 02
parallel to each other
b) Attempt any TWO of the following: (08)
() | Draw a neat sketch showing various types of fluids according to
newton’s low of viscosity.
—~TDEAL
Ans. A . p PLASTIC FLUIR
_ToeAL SO NEWTON AN
1 = / _ MNON ELUID
| -
n ~
gl / R NEWTONIAN 04 04
- FLulo
o
%
i
x|
W)
PR e S — — _P
VELOCTITY GRADIENT @a,.\%_ —_—
Fig. Type of fluid
(i) | 1f 5mm dia. glass tube is immersed in water and contact angle is 5°
find capillary rise take surface tension for water as 0.074 N/m.
Ans.
d=5mm=5x10"
a=5°
o =0.074N /m 01
7. =9810N /m?
h_ docosa 01
y.d
4 =< 0.074 < cos 5°
~ T 9810x<5=10° 04
s 01
h=6.01x10"3m
01

h=0.60 cm
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(iil)

Ans.

AnS.

State Pascal’s Law of fluid pressure. Enlist any four application of
it.

Pascal’s Law:- It states that the pressure intensity or pressure at a point
in a static fluid is equal in all directions.

Applications of Pascal law:- It is applied in the construction of
machines used for multiplying forces e.g.
I.  Hydraulic Jacks,
Il.  Hydraulic Press,
I1l.  Hydraulic Lifts,
IV.  Hydraulic Crane
V.  Braking system of motor
VI.  Artesian well
VIl.  Dam

Attempt any FOUR of the following:

A rectangular plate is 2m wide and 3m deep. It lies in vertical
plane in water. Find total pressure and position of C.P. on the plate
when its upper edge is horizontal and

i) Coincides with water and
i) 2.5 m below free water surface
Case-1) Upper edge coincide water Surface

b=2m, d=3m A =2x3=6m?’

02

)
Marks
each
(Any
four)

04

(16)
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2.
p=rik OTER LEVEL
la::=98]!3:l><6><E ’F
2 g
p=288290N | -
P=8329 kN " | 01
) — e j ] ]
.-E=JIII5'\SE_H-I9-}-r | 1| 1
AY | i |
VL . : ¥
I,= T =4 5m ZF___I 01
T 4.5%] Ry
6215
CASE-I1) Upper Edge is 2.5 m below free water surface "
- FREE WATER SURFACE
p=ydh / |
1Y — ¥ Y
= B 25+= =
p=9810x6 +2 | T
p=1235440N 26m
— 134 - - |
P=213344 % o1
F=235+3/2
T =4m |
45%1 T
T Ax -
h= +4
6 x4 3_
h=418m L
01
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2. b) | A Triangular plate having 1m base and 1.8 m altitude is immersed
in water. The plane of plate is inclined at 30° with free surface of
water and base is parallel to and at depth of 2 m from water
surface. Find pressure acting on the plate and its center of
pressure.
Ans, | Case: -i) ADEX upwe12rd
A=1/2x1x1.8=09m
01
Y =0.6+1.1=1.7m
5 , 01
- bh?/36xsin?(30) -
h= - +y
Axy 04
h= 1726 m o1
P= 5, AY
=0810x0.9x1.7
P =15009.3N 01
P =15kN
OR
Case:- 1i Apex downward
A:l><b><h:l><l><1.8:0.9m2
2 2 01
Y :2+(1hjxsin3o° :2+(1x1.8jx1:2.3m
3 3 2
To calculate total pressure(P)
P=7,x AxY =9.81x0.9x 2.3=20.31k N o 04
To calculate center of pressure (ﬁ)
3 3
= D8 § 6ome 01
36 36
R HJ _ ]
h Is SII’] 0 v 0.162 xsin” 30 423
h = 2.32m From free water surface
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2. C) Explain the concept and use of pressure diagram with neat

sketches

Ans. | Concept: - Consider a wall subjected to water pressure as shown in o1
fig. (a), pressure at base is (7h) and at the water surface its zero.
Hence the pressure diagram is a triangle.

The total pressure on the wall = Area of triangle
01
P= 1 X (yLH ) H
2
L 2
L1 \ : 04
L] b 9
| =H
| 2 “‘\ : 01
| z r P
v 7 —
Yed
@ ket
Use:-
1) To calculate pressure by liquid on the side of surface. 01
2) To Calculate of pressure of liquid on both side of the
surface.

d) An oil of specific gravity = 0.8 is flowing through a pipe. A simple
manometer is connected to the pipe containing mercury. The
deflection of mercury level in left limb from center of pipe =
60mm where as in right limb (from center of pipe) it is 90mm.
Calculate pressure in kPa.

Ans h1:60mﬂl:0.06m:
B hy =90+60 =150mm
& 1 01
e $1=0.80
A j $;=136
::' éomm
rf
< hy+81h) - s:hy
A i l 13T 810 = §:hp 01
£ o g+ 0.8%0.06 =13.6%0.15
04
oL (S=0-8) ~hy =1.99m of water 01
P, = o XA, =081 9=19 4K/ m
‘ 01

Pa=1054kPa

MERCURY (5= 13:6) /
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2. e) | State the Bernoulli’s theorem. State any two application of it.
Ans. Statement - It states that in an incompressible frictionless fluid,

when the flow is steady and continuous the energy of each particle
of the fluid is the same.

OR 02

Statement - It states that in an incompressible fluid, when the flow
is steady and continuous the sum of pressure energy, Kinetic
energy and potential energy (or datum) energy along a stream line.

Mathematically,

V2
—+—+z=Constant

y 29
Where,
P
— = Pressure energy 04
/4
2
V- = Kinetic energy
29
z = Datum
Application :-

1) To find the total energy at any section.

2) To find the head loss in the system. 02
(1 Mark
3) To find the pressure difference at any given two points. each)

4) Practical applications to the following measuring devices

a) Venturimeter b)Orifice meter, c) Pitot tube

) | Define -
I.) Pressure head.
ii.) Velocity head with neat sketches.
Ans. i.  Pressure head- it is the head possessed by fluid due to having 01

some pressure force by the flowing fluid.

he?
/4
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2. Where in fig. “ h” indicate as pressure head
4 F
-1 h
i 01
e 38
P g : 04
"""" Specific weight w
_ Piezometer tube
Velocity head- It is the head possessed by fluid due to having some 01
velocity of the flow.
V2
Velocity Head =—
29
Entry loss 05V’ Level if there is no flow
v L 2g V2 - N
A —— )
””””””” 291 Total energy line | L
H —== -E____ H h 01
A Ydraulic gradient rmbF===~
[ == i
—_ Piezometer p/mn e —‘IJL
................ v
Inclined pips === B
z o ===Te
Datum ¥
3. Attempt any FOUR of the following: (16)
3) | What are streamlines and equipotential lines? State any two uses
of flow net.
Ans. | Stream Line:
A stream line is defined as a continuous line in a fluid which shows | (1
the direction of velocity of fluid at each point along line.
Equipotential lines:
It is an imaginary line in a fluid flow helping to better 01
understand the flow. These are the lines running orthogonally
(perpendicular) to the stream lines.
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3. .'v.\ '\‘-.
,//.r".—— ——____.I". — T—:: 7 I\n. m
/-'-;:‘Il'l ,> : -il"‘:m
RS el jal
o By T
LA L J = -
e 1 e = | S b
) "'.%_-, 'l || —-—_I —— ;’;’xﬁ‘tu;\uw-n.,_ 04
Fig. Flow Net

Uses of flow net -

1) To check the problems of flow under hydrostatic structure like
dams etc. 02

(1 mark

2) To determine of seepage pressure. each )

3) To find exit gradient.

4) A flow net analysis assists in the design of an efficient boundary
shapes.

Water is flowing through tapering pipe who’s Centre of upper end
is 5 m above the datum and its diameter is 20 cm. The pressure at
this upper end is 5 kg/ cm? . The lower end is situated 3 m above
the datum with a diameter of 05 cm. Determine the pressure at
lower end and if velocity at upper end is 1 m/s.

b)

Ans. | Atthe upper end :-

d; =20cm = 0.2m

a1=m (d:2/4 = 1x(0.2) 2 /4 = 0.3141 m?

P, = 5 kg/cm?

P; =5 x9.81 N/ cm? = 49.05 N/ cm?

P, = 49.05/ 0.01 01
=490.5 x 10° N/ m?

Vi=1mls
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AnS.

At the lower end :-
d,=5cm=0.05m
8= /4 d;°

=11/4 (0.05) >

=1.963 x 10° m®
By Continuity equation :

ai1Vi=ads2Vo
0.03141 x 1 =1.963 x103 v ,

V ,=16.00 m/s
By using Bernoulli’s equation:-
PV + vi2g+Z1=Pol ¥V + vil2g+ Z,

(490.5x10%/ (9810)+ (1) (2x 9.81)+5 = P,/(9810) +(16)*/ (2x
9.81)+3+0

P,/ 9810 = 39.00P, = 382.628 x 10° N/ m? =382.62 kN/ m?

Pz 3 K.’J/sz

d{:2OCm Pg_'-' ‘?

Z: =9m
: DATUM

Y
PP T T T TITT T TT T T 777 P rr 7 orr—rs

Find head lost due to friction in pipe of g = 300 mm and length =
50m through which water is flowing at a velocity = 3 m/m using
1. Darcy's equation

2. Chezys formula

Take f =0.00256 and C =60

Given: -

diameter of pipe, d=300mm=0.3m

01

01

01

04
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3. Length of pipe = 50m  velocity of flow =3 m/s
f =0.00256
i) Darcy equation :- If f is considered as friction factor.
fLV? 01
" 2gd
_ 0.00256 x50 3
' 2x9.81x0.3 04
h, =0.1957m 01
OR
1) Darcy equation: - If f is considered as coefficient.
2
h ZATLVE o1
2qd
h = 4x0.00256 x 50 x 3%
! 2x9.81x0.3
h, =0.7828m
. 01
i) Chezy’s formula
C =60, ng _030_ 0.075m
4 4
V =C+/mi 01
3=60+/0.075x
i =0.0333
= h
L
h,=ixL
=0.0333x50
01

=1.665m
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3. d) | What is major and minor loss of head in flow through pipes?

Write any two equations of minor loss.

A Major loss: The major loss of head is caused due to friction when 01
ns. . ;

fluid flow through a pipe.

Minor loss: - The minor loss of head are caused due to change in
velocity of flowing fluid either in magnitude or direction. 01

I C) T i Sk

re =

.

he = (V1-V2)2/2g . AR

2. Loss of head due to sudden contraction -

L e
| i
he=0.5 V5?/ 2 ® © o 1
i 2 Mark
3. Loss of head at the entrance - each
(any
hentry = 0.5 V?/ 2g two)

4. Loss of head due to exit-
hexit = V2 29
5. Loss of head due to bend
H . = KV, 2g
6. Loss of head due to gradual contraction and expansion
He = (Vi-V2)2g
7. Loss of head due to obstruction
he =((AVco)x 2)-1)°%( V2)?I2g
8. Loss of head due to top pipe fitting

he = (V1-V2)?2g
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3.

€)

AnS.

What is HGL and TEL? Explain with neat sketch.

1. HGL -

Due to friction the pressure head decreases gradually from
section of the pipe in the direction of flow.

2. If the pressure head at the different section of the pipe are
plotted to the scale as vertical ordinate above the axis of the
pipe.

3. All the points are joint by the straight line, we get a straight
sloping line. This line is known as "Hydraulic Gradient line"

TEL -

1) when the total energy at the various points along the axis of the
pipe is plotted and joint by the line, the line obtained is called
as "Total Energy line"(TEL) or Total energy gradient (TEG)

Total energy line is the line which gives sum pressure head, datum
head and kinetic head of a flowing fluid
2
TEL = P + Ve +Z
y 29

[

DATUN\ ,I,,II,I,,,llllllll}//fll
77//]/’/”/

Fig. HGL and TEL

01

01

02

04
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3. f) Define with a neat sketch for a trapezoidal channel-

i) Hydraulic Depth ii) Hydraulic Radius

Ans. | 1) Hydraulic Depth: The depth of flow in a channel above bed surface

is called as hydraulic depth (d). 01
i) Hydraulic Radius: It is the ratio of the wetted area to wetted 01
perimeter. It is also called as Hydraulic mean depth.
i -':~~~-- : b+2nd
____________________ ’ I 04
_____________________________ 01
_________________ d
b >
Fig. Trapezoidal channel
R= Wetted area / Wetted perimeter = A/P
For Trapezoidal Channel.
A=Dbd + nd?
P=b +2d Vn’+1
R=A/P = (b+nd)d/ (b +2d Vn*+1) 01

Where, R = Hydraulic radius.
B = width of the channel at bottom
d= Hydraulic depth of the flow
P = Wetted perimeter
The side slope is given as 1 vertical to n horizontal
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4. Attempt any FOUR of the following: (16)

a) The daily record of rainfall over a catchment is 0.2 million cubic
meter. Out of this 80 % rain water reaches the storage reservoir
and passes over a rectangular weir. What should be its length if
water level do not rise more than 400mm above the crest. Take Cd
=0.61

Ans.
Given:- Daily rainfall over a catchment is 0.2 million cubic meter

=0.2 x 10°m®

.... Daily discharge Qg = 0.2 x 10%/24 x 60 x 60 01
= 2.314m%sec

... Daily discharge reaches a reservoir over a rectangular weir
Q1 = 80%0Qr 01
Q1=0.80 x 2.314 = 1.85 12 m*/sec

Head over rectangular weir h=400mm = 0.4m
04

Cq=0.61 01
For rectangular weir

Q = 2/3 Cq.L\2g h*?
1.8512=2/3x 0.61 x L\2 x 9.81 (0.4)*?

1.8512 = 0.406 L x4.429 x 0.252
L =1.8512/0.406 x 4.429 x 0.252 01

L =4.085m
Length of rectangular weir is 4.085m

b) What is meant by most economical channel section? Explain with

an example and sketch.
Most economical section:- A channel section is said to be most 02
Ans. | economical when it gives maximum discharge for a given cross
section area, bed slope and coefficient of resistance.
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4, For rectangular section-
b = bed width of channel
d = depth of flow of channel
=] o
I b |
For rectangular section- 04
b=2d and R =d/2
For trapezoidal section-
j¢———— b +2nd ——————|
01
b b |
Half of top width = sloping side
b+2nd / 2 = d V1+n?
Andmor R =d/2
b = width at bottom of channel
d = depth of flow
1: n = side slope
m= hydraulic mean depth
Explain the phenomenon of hydraulics jump with a neat sketch.
¢) | state any two uses of it.
Ans. | 1) Itis the phenomenon occurring in an open channel when rapidly
flowing stream abruptly change to slowly flowing stream causing a
distance rise or jump in level of liquid surface 01

2) Hydraulic jump formed on a horizontal floor of canal and at the
downstream side of spillway, at the downstream side of sluice gate, or
at the downstream side of canal fall.
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4. 4 |
HYDrAULLIC
e Jomp
\
DEPTH LESS L c,DgEE‘PFI:‘E e THAN 02
THAN CRITICAL 2 C R\TICALL
i R
DAM N L
- SUBCRITICAL
SUPERCRITICAL flow
F‘Law, 5 : ,
@ 4] O_ Fig—~ HYDRAVLIC JOMP.
Uses of Hydraulic Jump:
This phenomenon is used in hydraulic structures constructed for
irrigation, water supply works such as:
Yo
1) Energy dissipation below the spillway of dam Mark
each
2) Mixing of chemicals in water treatment plants (any
- . . . two
3) Retaining head in canal if head drops due to losses in long canals. )
d) . . c .
What is Froude’s experiment? Explain with a neat sketch.

ANS. | The Froude’s Number is defined as the square root of ratio of inertia 01
force of flowing fluid to the gravity force. Mathematically it is
expressed as,

F = Fi
01
\
Fr =
a/g D
Where,
V= Mean velocity of flow
g= Acceleration due gravity
D= Hydraulic mean depth of channel section
When,
a. Froude’s Number (F;) = 1 The flow is critical. 04
b. Froude’s Number (F;) < 1 The flow is Sub-critical. 01

c. Froude’s Number (F;) > 1 The flow is Super-critical.
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4.

AnS.

f)

AnS.

Uniform_|G.V.F. | |G.V.F. | R.V.F, ‘Unﬂon'n G.V.F.
Flow F, <1 RVF. | F,. <1 FFIOW
>1

il Spillway Y

G.V.F. Gradually varying flow
R.V.F. Rapidly varying flow

Define hydraulic coefficients for orifice and State relationship
among the hydraulic coefficients for an Orifice.

1. Coefficient of discharge (Cg).
The ratio of the actual discharge to the theoretical discharge is
called as the coefficient of discharge.

2. Coefficient of contraction (C,).

The ratio of the cross-sectional
area of the jet at vena contracta to the cross-sectional area of the
orifice is called coefficient of contraction.

3. Coefficient of velocity (C,).
The ratio of actual velocity of the jet
at vena contracta to the theoretical velocity of the jet is called
coefficient of velocity.

Relation: -
Cd=C, xC;

Explain with neat sketch the working of Venturimeter.

Working: -

The venturimeter is used to measure the rate of flow of a fluid flowing
through the pipes. Let’s understand how it does this measurement step
by step.

1. Here we have considered two cross section, first at the inlet
and the second one is at the throat. The difference in the
pressure heads of these two sections is used to calculate the
rate of flow through venturimeter.

01

01

01

01

01

01

04




MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
. ».> (Autonomous)
o (ISO/IEC - 27001 - 2005 Certified)

Model Answer: Winter 2016

Subject and Code: Hydraulics (17421) Page No: 20 /28
Que. | Sub. Total
No. | Que. Model Answers Marks Marks
4, 1. As the water enters at the inlet section i.e. in the converging
part it converges and reaches to the throat. 04

2. The throat has the uniform cross section area and least cross
section area in the venturimeter. As the water enters in the
throat its velocity gets increases and due to increase in the
velocity the pressure drops to the minimum.

3. Now there is a pressure difference of the fluid at the two
sections. At the section 1(i.e. at the inlet) the pressure of the 01
fluid is maximum and the velocity is minimum. And at the
section 2 (at the throat) the velocity of the fluid is maximum
and the pressure is minimum.

4. The pressure difference at the two section can be seen in the
manometer attached at both the section.

5. This pressure difference is used to calculate the rate flow of a
fluid flowing through a pipe.

THRoAT

CoMVERGING DIVERGING
by l_J L r MAIN PIPE
T 7 g 02

Mpn
PPE

< MANOMETER

N ERCURY
Fig. Venturimeter
5. Attempt any FOUR of the following: )

Draw a neat sketch of cup type current meter and explain its
working.

Current meter is used to find out velocity of water. Current meter
consist of a wheel containing blades on cups. These cups are vertically
immersed in stream of water. The thrust exerted by water on the cups. 02
The number of revolutions of the wheel per unit time is proportional
to the velocity of flow. The revolution counter operated by dry cell.
The counter is calibrated or a calibration curve is provided to read
velocity.
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5.
04
Chain or wire tape
( oﬁ
r— Wire to connect to counter
Fish tail
ot 02
Rider
b) |a rectangular notch 2.5 m wide has a content head of 40cm. find
discharge over it if C4= 0.62

Ans. Given-length of weir (L) = 2.5m

Head of water (H)=40cm=0.4m
Cd=0.62 01

For rectangular notch
Q = 2/3xCdxLx(2xg)V2xH" 01
04
Q = 2/3%0.62x2.5x(2x9.81)/2x(0.4)*2 01
= 2/3x0.62x2.5x(2x9.81)°x0.253
=0.2614x4.429

Q=1.157 m¥s 01
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5. c) | Write any four advantages of triangular notch over rectangular
notch.
A Advantages of triangular notch of rectangular notch:
ns.
1) Triangular notch gives more accurate results for low discharge.
2) Ventilation of triangular notch is not necessary. 1
3) Intriangular notch only height is measure. Mark
4) The expression for discharge for right angle V-notch is very | each 04
simple. (any
5) In most of the cases of flow over triangular notch velocity | four)
approach may be neglected.
d) Define
I)Static head
i) Manometric head of pump
Ans. | i) Static head-
The sum of suction head and delivery head is known as static
head.
02
hs =hs+ hg
i) Manometric head- 04
It is sum of suction head ,delivery head, major loss in suction
and delivery pipes and minor losses in the system.
. 02
hn = hs + hyg + hg + heg + minor losses
Differentiate between centrifugal pump and reciprocating pump
e) (Any four points)
Ans. Iig Centrifugal pump Reciprocating pump
For Centrifugal pump For Reciprocating pump
1 ) . : . : :
discharge is continuous discharge is fluctuating
5 Suitable for large discharge | Suitable for less discharge and 4
and small heads higher heads Marks
nple in in construction Complicated in construction (any
3 pecause of less number of because of more number of four) 04
parts
4 It has rotating elements so It has reciprocating element ,
there is less wear and tear there is more wear and tear
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5.
Sr.
No Centrifugal pump Reciprocating pump
5 | Itcan run at high speed It cannot run at high speed
6 | Air vessels are not required Air vessels are required
7 | Starting torque is more Starting torque is less
8 | It has less efficiency It has more efficiency
9 Suction and delivery valve are | Suction and delivery valve
not necessary are necessary
10 Requires less floor area and Requires more floor area and
simple foundation requires heavy foundation
f A centrifugal pump delivers water at 30 lit/sec to a height of 18m
thro’ a pipe 90 m long and 100 mm in diameter. If overall
efficiency of pump is 75%. Find power required to drive the
pump. Take f =0.012
Given:
Ans.

Q=30 lit /sec =30x 10~ nr'/sec
n=075f=002 L=9Omd=0.1m

Velocity atsection = —

30 % 107

I .
—= (0.1
4 ©.D 01

=3819m/sec
Now, head loss due to friction
pe, = LL° 01 04
© gD
_ 0.012x90%(3.819)°
2x981x01
=8028m

Total Manomentric Head
h, = 18+ 8.028
=26028m 01
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5.
H,
P SR | IwWE T m Q
n
p  9810x30x107x26.028
B 075 01
=1021339W
=10213 kW
OR
A 01
2g

If suction head is considered Then,

v 01
2g
_ 3.819°
2x9.81
=0743m 04
h, = 18+8.028+0.743 01
=26771m
981030107 =% (26.771)

P= —
075

P=10504594W
=10.504 kKW 01
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6.

AnS.

AnS.

Attempt any TWO of the following:

Explain with neat sketch the working of Bourdons pressure gauge.

Bourdon
tube

Bourdon Tube Pressure Gauge

Working :

The pressure to be measured is connected to the fixed open end of the
bourdon tube. The applied pressure acts on the inner walls of the
bourdon tube. Due to the applied pressure, the bourdon tube tends to
change in cross — section from elliptical to circular. This tends to
straighten the bourdon tube causing a displacement of the free end of
the bourdon tube. This displacement of the free closed end of the
bourdon tube is proportional to the applied pressure. As the free end
of the bourdon tube is connected to a link — section — pinion
arrangement, the displacement is amplified and converted to a rotary
motion of the pinion. As the pinion rotates, it makes the pointer to
assume a new position on a pressure calibrated scale to indicate the
applied pressure directly. As the pressure in the case containing the
bourdon tube is usually atmospheric, the pointer indicates gauge
pressure.

A Syphon g= 200mm connects two reservoir having difference of
elevation 20m total length of pipe is 500m and summits of syphon
is 3.0 m above water level of upper reservoir the length of pipe
from upper reservoir to summit is 100m find the discharge at the
summit . Neglect minor losses . Take f = 0.005.

Given,
d=0.2m

H=20m

04

04

(16)

08
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6. L =500m

Z.=3m
L (Upper reservoir to summit) = 100m,
Coefficient of friction = f = 0.005
Q=? P=?
Diagram-

{4 Lv? 01
'E_.‘ = —zgd
_ (4% 0.005) 500 V2

T 2x981x02

20 = 0.637 % 4V

Vi = 7.848

V = 2.801 m/s 01
Discharge 01

Q=aV
Q= gx 0.22 % 2.8014

Q =0.0879 m®/s 01 08
Pressure at summit -
Applying Bernoulli’s equation between A and C
B, V° P, V°
=+ '; +EA:_E+.:._+EE+ Losses
Yo 29 Yo 29 02
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6. 0 Pc . 2.801° faa 4 x0..005 x 100 x 2.801%,
Ty 2x981 2 x9.81x02 /
P, 01
0=—+339+4
¥e
0=—5 4739
T aglo
Pc = -72.49 KN/m?
Pc = 72.49 KN/m? (Vacuum) 01

c) | Atrapezoidal most economical channel section has side slopes 1.5
(H): 1 (V). Itis required to discharge 20 m*/sec with a bed slope of
Imin 6 km. Design section using Manning’s formula. Take
N=0.015.

ARS. Given side slopes=1.5/1=1.5
Bed slope=s=1/6000 m
Discharge = 20 m®/s
N=0.015

For trapezoidal section most economical condition the formula is
Sloping side=1/2 (Top width) 01

. T b+ 2nd
dyfl+n =

-

- b+2x1.35d
a5l 2 o1

1.8d = b+3d/2
3.6d = b+3d

0.6d=b
Area of trapezoidal section
A=bd+nd’
=(0.6)d+1.5d°
A=2.1d°

01

01
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6.

Manning’s formula,

A
- R2/381/2
Q N

21d2(d 213 1 1/2
20== — —
0.0lS[Zj (6000)

2/3 01

=140d2(czl—><0.0129

)2/3

01 08

:%des
20=1.1386x4"%° 01
d*® =17.565
d=(17.565)°¢
d=2929m
b=0.6%2920=175Tm 01

20




