(6]

b) Write the shiort note on Fanno and Reyleigh lines. Draw
" {he Fanno and reyleigh lines on the h-s plot.

&t oflR XX (Reyleigh) AT o% WiR feouit fofagi hes
wife 9Y &1 3R Yot (Reyleigh) JE !ﬂf_ﬂl

8. Write the short note on the following:
a) Stagnation properties

b) Normal and oblique shocks

c) Compressible flow

d) Machnumber

Fr=farfaa o ftm ool faRag

3) SeE (Stagnation) TOT .

¥) |EFI (Normmal) 3R iR (Oblique) FTF
) IUfEa (Compressible) W@

%) #Aw (Mach) d=0
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=gl ura we=i @t ga1 Hifor
All questions carry equal marks.

[t g2t & T 3w B

iii) In case of any doubt or dispute the English version

question should be treated as final.

et it vep & weE areEr faare H (R § sl v
3 T B 3T T SR _

Distinguish between ideal and real fluids.

ii) How do you determine the hydrostatic force acting

on an inclined surface?

iit) What is metacentric height and what is its

significance with respect to stability and periodic
time of oscillation of a floating body?

i) ot ik arafas aver ugedl & da O =
ii) 39 UH FhHl g% Tag W AN = a1t arsgefes

a1 @1 PuRor Fr A €7
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b)

For the velocity field, V = (A+6x-3xy)i + (302—6—Y,

(2}

iii) ﬁaﬁfﬁaﬁaﬁﬂ%aﬁ?wéﬁ WS e H

T iR At T b HaU A THP T HET 82
i i igni hematical terins,

What is the physical significance of mat .

ANV and 53.,! in fluid mechanics? Where, V is the 3D

velocity vector of the fluid flow. :

za gy § aftrefig a2, AV 3R AxV 1 i qE"

a1 &7 & V g Ug @1 3D 3 WA B

check whether the flow is

i)

ii)

continuous
rotational or irrotational

iii) if irrotational, find potential function.

1 & F B, V = (PH6x-3:2p)i + (3xP—6p-x3Y, Wil

4T WaTE &

1)

IEEG R

ii) goff a1 aRerofia
iii) uﬁa@ﬁﬁ,aﬁm{mﬁ@mjwmfﬁml

a)

Explain the terms:
i) Pathline

ii) Streak linc
iii} Stream line
iv) Stream tube

T2} T RSAT Fox
i) eI

ii) i AR
iii) o T
iv) w9 @

Contd...
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b} For a discharge of 2.1 m¥s of air through a pipe of area
0.093 :{:2, determine the area of throat of a venturimeter as
shown in Figure 1. Take specific weight ofair as 11.96 N/m?
and neglect losses.

0.093 mi-ﬂﬁﬂﬁqaimﬂiwﬁllm#sﬁaﬁﬁéﬁ
ésf%rqqmﬁgﬂnﬁaawaamaaﬁﬁtﬁﬁaﬁ%mﬁaﬁa

1 (Figure 1) 5 fR@mar mar &1 gan &1 R ¥R 11.96 N/m?
o 3R g At Iter )

Figure 1

4. a) Distinguish between:
i} Steady flow and un-steady flow
ii) Uniform and non-uniform flow
iii) Compressible and incompressible flow
iv) Rotational and irrotional flow
v) Laminar and turbulent flow

U/ME-404 (GS)
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fpafefag § oic) F @ TR oree faafin R sfid o 60°, Siftiad 9D
i) fRR sEE ok SRR " ot 200 fEh & giey 3 T ¥ aragh a=T T €, 600 rpm
i) gferd o AtF gfwet gaE wmlﬁﬁﬁwwaﬁmﬁrmaﬁﬁmﬁiﬁgﬁﬁ
i) e o amidifsa waTg m@ﬁ%iﬁaﬂﬂmlmﬁ,ﬁimm
" iv) gl ok aRspavila vang o= g ar F W g afea ) 1o S

b) Waterat 25°C is flowing through a 1.0 km long GI. pipe
of 200 mm diameter at the rate of 0.07 m’/s. If val}ze of
B) A stream function is given by (+*~y*). Find the potential Darcy friction factor for this pipe is 0.02 and density of

function of the flow. : water is 1000 kg/m?, find the pumping power (in kW)
T URT el (x2—2) gRT B Sian 21 yang &1 Farfad required to maintain the flow?

TeT ST B : 25°C W 9 1.0 fodl oidt GI. ¥ 98 <& &1 0.07 m¥/s &
v Y 200 FrEft e o a9 afE 59 urgq & g Sl ey
IR &1 HF 0.02 & iR g7t &1 geiea 1000 e/ a7 Hiex

v) éﬁ‘!’ﬂaﬂ?&ﬂﬂtﬂiﬂﬁ'

5. a) A vertical isosceles triangular gate is immersed in water
with its vertex up. The base width of gate is 2 m and height

1.5 m. The vertex of gate is lm below the free water %': A HaTE B &g e & Ry aTravaes gftT e (e

surface. Determine the total pressure force and its | ) sva Hifem)

location. ‘ ] -
ELEIGOE ] i ilable for connecting

Uh SHaitR goigdis e gt 8 a7 2 aik 7. a) Two pipes each 300 m long are ava ; _

Iy offtd v i Eﬁ-{ 2 e H E-ITF-H:.' ﬂ‘}?;[%zgrﬁaz aife to a reserveir from which a flow of 0.085 m’/s is required.

Fard 1.5 & | If diameters of the two pipes are 300 mm and 150 mum
1.5 Bl 7 ofrd A 9l w1 AR respectively, determine the ratio of head lost when the

2 2 T AT 7 R IFH w7 v Frafor ¥ ] pipes are connected in series to the head lost when
b) Derive Bemoulli's equation for flow along a stream line. q connected in parallel. Neglect minor losses.
4
]

URT 3@ & Af garg & g axstedt o wfteor aegs - T e A g & g yeE 300 Hiex |a q wgy
Ffg) | Iueray 2, O | 0.085 m¥/s & Waig &l g gl

2\ a2 <Y grzai & ey waen: 300 i 3R 150 et €,
5. a) A conical thrust bearing idealized as a cone of vertex angle

: : R & R @1 srqora FuiR|a o 919 T1g9 Saen ¥
60°, maximum cone diameter 200 mm, rests and revolves = &

about vertex over a uniform fluid layer of thickness 1 mm | G_ﬁi"lﬁ%:’;ﬂ'{ . A G‘ﬁ@ﬁq? ‘g’q‘ﬁﬂﬁl
at 600 rpm. If viscosity of fluid is 1 Poise, calculate the | A5 6 SaT AR
power lost in overcoming the viscous resistance. !

f
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