MAHARASHTRA STAT E BOARD OF TECHNICAL EDUCA TION
(Autonomous)
(ISO/IEC - 27001- 2005 Certified)

WINTER; 15 EXAMINATION
SubjectCode:17411 Model Answer

Important Instructions to examiners:
1) The answers should be examined by key words and not agameald 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 thenderstanding 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 facypal components indicated in the
figure. The figures drawn by candidate and model answer may vary. The examiner may give credit
for anyequivalent figure drawn.
5) Credits may be given step wise for numerical problems. In some cases, the assumed constan
values may vary and there may be some differe
6) In case of some questions credit may be given by judgement on part of examiner of relevant
answer based on candidateds understanding.
7) For programming langge papers, credit may be given to any other program based on equivalent
concept.

Q.1 Attempt any SIX

i. Weight density:- It is a ratio of weight to volume%'r unit KV /M3 01 Marks
Kinematic viscaity :- It is a ratio of dynamic viscosity to mass density 01 Marks
V= %" Unit M2/s
ii. Dischargei @ == M3/S 01 Marks
Dynamic viscosit= u = '“:: 01 Marks
iii. Weight density of oil--?
Specific gravity of oil -w::::f;:;”:r’; ;i :':ET 01 Marks
There for 0.8-‘;:;;E woil = 0.8x9.81
= 7.848KN/M? 01 Marks
iv.ajBour dondés pressure gauge. 01 Marks
b) Manometer. 01 Marks
V. Bernoull-i s equation
z+ E +;i; = coustant where z = potential head

? = pressure head

w
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L‘z . .
— = kinetic head

01 Marks

vi. 1) Type of enerqgy at inlet

a) Impulse turbine
b) Reaction turbine
01 Marks

2).Direction flow through runner

a) Tangential flowb) Radial flow.
c) Axial flow d) Mixed flow.
vii. Slip :- It is difference between theoretical discharge and actual discharge 01 Marks

@Th— Qact

Negative Slip- When(Qact) actual discharge is more than theoretical
01 Marks

discharge than Slip isfbwn as negative Slip
02 Marks

viii.

(a) Volute casing (b) Vortex casi
riex casing

Q.1 b) Attempt any two
I.Find the pressure ofduid in pipe.

A= K
.- 4 T e |
Lig 203 / =L
N J:t I AR
El Y
R_ { / JJ

Let hy - pressure head at A in pipetermsof water colunm by manometric principle

we have
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total pressure head at = total pressineal at y.

hy + 0.06x0.8 = 13.6x0.16 01 Marks

hy=2.1760.048 02 Marks

= 2.12¢Mof water

PA =2128x9.81

PA = 20.87KN/M?

ii. Sketch shows the elation between absolute vacuum, gauge pressure and atm.
(Sketch 2M, Explain 2M)

Pressure
Foint A = any point above Py,
L B = any point below Py,
. Pg .
Atmospheric Atmospheric
pressure 1 1 pressure
P
vac .
Pabs Fatm Patm 1 Point B
F
Pﬂhs
Absolute Absolute
Pins =
vacuum B vacuum
P,ps = absolute pressure Pyac = vacuum pressure
Py = atmospheric pressure Pu = gauge pressure

Explanation: Absolute vacuum is the absolute zero or datum value. Gauge pressure is pressure

indicated by gaugeAtm. Pressure is thpressure of atmosphere. When pressure indicated by the

gauge is above atmospheric pressure then fogtive pressuréWhen pressure indicated by the

gauge is below atmospheric pressure then it is negative pressure or vacuum. Pressure measured fro

absolde zero or vacuum line is called absolute pressure or absolute vacuum.

Page3 of 24



MAHARASHTRA STAT E BOARD OF TECHNICAL EDUCA TION
(Autonomous)
(ISO/IEC - 27001- 2005 Certified)

WINTER; 15 EXAMINATION
SubjectCode:17411 Model Answer

iii. Key points/Detailed Solution

Pelton Turbine Francis Turbine
I. Impulse turbine I. Readion Turbine Any
ii. Requires high speed ii. Requires medium speeq four
li. Tangential flow turbine iii. Radial flow turbine
v.Low specific speed iv. medium specific speed One
v.Constant pressure turbine v. Variable pressure turbin mark
each=04
Q.2 Attempt any Four
a)
|
|
T e
Arvie cx of- Wae lam{},«“ F——";t?{ SIK 4:';_.-5 )
A = VRS R
= e
e B g =, amny
Area of the lamin—2 x6x4.5
A =135M?2
x=35+-45=65M 01 Mark
Q.02 a)
Total pressui= P = WAX
P =981x13.5x6.0
P = 860.82KN 01 Mark

Position of Centre pressure

h="4x
AX
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166 — =38

36 36
IGG = 15.1875M* 01 Mark
_ 15.1875 + 65
13.5x 6.5
= 01730 + 6.5

h=6.673m 01 Mark

b) Working of pilot tube (Sketch01 M, Explain 2M, equation 1M)

h Douwsiu ih’taw

Construction details aras shown in the sketch. It is useddetermine velocityof flow at
requiredpointin apipe or a streamt consistsof glass tube bent through%@s shown in the sketch.

The lower end of the tube faces the direction of fldleliquid vises up in the tube due to
pressure exerted blge flowing fluid By measuring the vise of liquid in the tube (h) we can find out
velocity of flow

- Let A —height of liquid in thePitot tube
- Dynamicpressurénead
H- heightof liquid in the tube below the surface

- Static pressure head
V- Velodty of flow
Applying Bernoullids theorem from the

o
- H+T:H+h
=g

OR
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12

2g

h=

V =./2gh

c) Steady Flow- A flow in which quantity of liquid or flow parameters of flowing liquid
remains constant w.r.t time. 01 Marks

i.e.E =0 Where PFlow parameter.

Non uniform Flow : A flow in which flow parameters of flowing liquid does not remain

Constant w.r.t specified region 01 Marks

l.edp/ds =0 Where S specified region.

Laminar flow = A flow in which each liquid particle has a definite path & the paths of

Individual particles do not oss each other. 01 Marks

Relational flow : A flow, in which the fluid particles also rotate about their own axes while

flowing 01 Marks

d) Length of pipg 3 km=3000m
Diameter of pipé 200 MM =0.2m

Pressure of watér1500 KPa

OR
1500
Pressure head ——m
H=152.90 M 01 Marks
Dac y 6 s coef fi f.00lgnte maxfimum power is to beasamitted we have
H
hf =7

where Afd Head loss due to friction

15250
T3

=50.96m 01 Marks

hf
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Let Q Discharge through pipe. Now we know that

il
hf = 345

z
£0.96 = 001 3000xQ

3x(0.2)5
30x0Q*
50.96 = ﬁ
Q?=0.0016
Q = 0.04M3/s 01 Marks
Maximum power that can be transmitted
= power = wxQx(H — hf)
= 9.81x0.04(152.90 —50.96)
P =40.001KW
P % 40kw 01 Mark
e) Darcyds ---equation
£ = 4LV Where hf = Head loss due to friction
2gd
f = Darcyv's coefficient of friction.
L = Lenght of pipe.
V = Velocity of Flow
d = Diameter of pipe
Chey 6 s e gV =_Cymion 01 Mark

Where L = Lenght of pipe.
C = Chery's coustant
m = Hydrolic mean depth

i = Loss of head per unitlength
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f) Laws of fluid friction for turbulent flow The frictional resistance for turbulent

flow is-
i. Proportional tc" where N varies from 1.5 to 2.0
ii. Proportional to density of fluid.
iii.  Proportional to the area of surface in contact.
Iv.  Independent of pressure.
v. Dependent omature of sudce in contact.

Ques. Answer Key Marks
No.
3 Attempt Any FOUR: 16
a)
L .1 ’ Imrry I
gl a -
1 ] Z
) ‘-r I -k oF [ |I.f.._|" r-_|' -_|' A2
= - £y Fa ) {7
A Fed 1 ".' I.il| = -::I_ o 2y O30 I
s 4
Aren oy T ;.-'_";1; - l:r Cod) = O 1258 T e— (1M}
: - Piacharae C§) o 2sc
~Yelacl, ¥, ..I":H _I]'f 73 i ‘(—_ o = 0780 mj=eg
= I ]
s o N e 1N
yeloeipy, vp = 2iSehalde (6)  pasc )
~4 ared azy cia=e = '2a m)see 04
......... 1A
Held  Heoed loss Aye 4o . 3
sSUddg e r_"{'_:l;‘jr:]:_u B h{- = (’I\\u—\rp_\}
= =
e ]
.=~ (O7286-1-aa)”
he: PRI e e R
Less ofFf Hemdd Aduye 4o suddeb ebldrqeimet
he= O-07282 M T
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b)

MAHARASHTRA STAT E BOARD OF TECHNICAL EDUCA TION

re A
cl R
y
Fe O ¢ vy £ Of Dot F Z
FOYcCe nerted by yed J,‘, > B
Jet didmeter, d = gcomm - 6.02 m
Areqg oFJet, a- T 2 / 6cz Y
pZ 4 &
) S.08526 A > ) i (1M)
’V{‘i_frc')’f_j oF Jed, vy =
Force oxereed byici of Wakr onthe P 04
N Hhe direeHorn of Jet
For = (J )2 wreen(1M)
1800 = (000 %S.028 F’C-/l' =
/'»— SO0 KA
N = A2, Q- = J " DL Re
/ 1984 ) )aeg Fersi £ o3 e
ye_;oc,]fq OF Jef V= 13894 miseg -—em
C) Force on Flat Vertical Plate Moving in the Direction of Jet. Fig

shows i

jet of water striking a flat vertical plate moving with a uniform velocity nway from the jet
Let \ Velocity of the jet (absolute ), el
= Area ol cross-section of the jet, . w
1= Velociy of the flat plate, /
In this case, the jet does not strike the plate with a
velocity Vo but it strikes with a relative velocity, which is

equal 1o the absolute velocity of jet of water minus the
velocity of the plate,

\ 5 -\ \ X
Hence relative velocity of the jet with respect to plate ' "
=(V-u) ' ‘
Mass of water striking the plate per sec g
= p x Area of jet x Velocity with (VL u)
which jet sirikes the plate Jet striking a flat vertical
=pax [V-u] o n(1IM)

moving plate. wenneene(1M)
Force exerted by the jet on the moving plate in the direction of the jet,

F_ = Mass of water striking per sec

x [Initial velocity with which water strikes - Final velocity|
:pu(\'—ul [(V = 1) = 0] (e

Final velocity in the direction of jetis zero)
=pa(V =1l  wen(IM)

In this case. the work will be done by the jet on the plate, as plate is moving. For the stationary
plates, the work done is zero.

Work done per second by the jet on the plate

Distance in the direction of force.
= Force x

Time
= F xu=paV=u) X it w(IM)
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d)

Types of draftube(2M)

i) Conical draft tubes

i) Simple elbow draft tubes

iif) Moody spreading draft tubes

iv) Elbow draft tubes with circular inlet and rectangular outlet.

Explanation of any one with sketch(2M) eeeéeeéeeé

Conical diffuser or straight divergent tube-This type of draft tube consis
of a conical diffuser with half angle generally less than etyudD°® to prevent flow
separation. It is usually employed for low specific speed, vertical shaft Fi
turbine. Efficiency of this type of draft tube is 90%.

T e
\I ) ,-'} I II'.; \'- ,..-.-I/.f--—h-'f"-"'
Loy DRAFT TUBE WITH CIRCULAR
Z - SWPLEELBOW  MOODY SPReapn  NLET AND RECTANGLLAR OUTLET
CONICAL DRAET  TUBE -TUBE
TUBE

04
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Masing head of  Pellon wheel, 1= scim
Shapt pawel — @ses et
=y x'n.;_ | 'Pri}
Oveldl) elrricent™  h,t 7). = o7s
Oy 5o Ay g
Picnmek) of sed, al = _’?
'\'-cmrig of Jet (w)z Ov~29H
= oa9 szg-sméc
T Ao 69 mj:‘-,-&D_ ....... (1AL
shafFt Pewl=l
Welder PelC el
crgs_=P  _ _3x1c>
fagH i 1C00XRQEING XS O

oveeraldl rep;Fl'dED(‘? (‘;]D) -

& = ooZog WY |sel o (1)
BT continuwl {-1?( -eﬁ.ru.cu-joh,
6_}_" o~y - l;rdgﬂl ......... LIA)

0203 = I d?x Ca0-6D

d- o629 46m
d= 2g46mm

Didmetel of Jet,d= 24-46 mm ... )

04

f)

Cavitation is the phenomenon in which the vapour bubbles@araed when vapou
pressure of liquid (Water) falls below atmospheric pressure. The subsq
collapsing of vapour bubbles in high pressure region of turbine, creates high g
on metallic body of runner, casing and draft tube this produces cawvtiesiahn
surfacesCavitation reduces efficiency of turbine. (2M)

Prevention Methods (2M)

i) The design of turbine should be such that the pressure of flowing liquid in an
of turbine should not be allowed to fall below vapour pressure of liquid.

i) The special materials or coatings suchafsminum bronze and stainless stq
should beused as a cavitation resistant.

04
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OYerey) / |»1H;1.)
{ /

t|}‘ti"¢f‘:'\ : fJ‘ Fele] ;
{ Shaft Powel (i)

h — £48 Hm
! oF
1000 x S'Ff
675 = 1600 §-81%0°03 %4077

oo x =P

SPZ 1599 b watt Z M)

S P isthe powdl J‘e—:C{LCHec) 4o I Ve +he
cenywifugey PUMP. = 1599 Hioddt

b)

Parts of Centrifugal Pump

i) Impeller ii) Suctionpipe iii) Delivery pipeiv) Suction and Delivery Gauge

(i) IMPELLER
fa (iiiy

(i) *

--- 4 Marks
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i) Total Head(Static HeadH:-The sum of Suction Head and Delivery Head is ca
Static Head.

H = Hs+Hd

i) ManometricHead (Hm)lIt is the head against which centrifugal pump ha:
work.

---- 4 marks

08

Indicator diagram for a reciprocating pump is the graph between pressure hea|
cylinder and distance travelled by piston from inner dead centre for one revoluj

the crank.

The pressure head in the cylinder during suction and delivery strokes due
effectof acceleration and friction in suction and delivery pipes on indicator dia|
as follows;

08
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