50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Time: 3 hrs. 2, Max. Marks:100

Note: Answer any FIVE full questions, selecting at, lgas‘t TWO full questtons Jfrom each part.
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PART &-*‘A
How are turbo machines clasmﬁed? Compare turbo machines WIﬁ”i” posmve displacement
machines. & (08 Marks)
Define unit speed, and obtain an expr?%“slon for unit speed. | w% (04 Marks)

The diameter of a centr1ﬁ1gal ump, " which is dlschargmg’“() 03m /s of water against a total
head of 20m is 0.40m. The pu ‘p 1is running at 1500rpm. Find the head, discharge and ratio
of powers of a geometrlcab y similar pump of diameter 0.25m when it is running at

3000rpm. - N g (08 Marks)
What is Reheat facto;;@"iﬁ"”’ a multistage turbine? Pro(fé that reheat factor is greater than unity.

(08 Marks)
Define: 1) Stage %fﬁmency 1) Polytroplcﬂ@fﬁelency (04 Marks)

An air compge@sor has eight stages of equaf pressure ratio 1.3. The flow rate through the
COmpressor: and its overall efficiency are 45kg/s and 80% respectively. If the conditions of
air at en%ry are 1 bar and 35°C, determme i) State of air at compressor exit  ii) Polytropic
efficiency  iii) Stage efﬁc1ency . R (08 Marks)

; N
Write the general equation for utlhzatlon factor an prove that fommmammum utilization
C .
factor the speed ratio, ﬁ@@%% n 1mpulse %bme and p = ces a, for 50% reaction
mﬂM' &
turbine. Draw the velocﬁ’?} triangles for b ghe cases. AL (10 Marks)

In a mixed flow tarbomachine the fluid en ers such that the a%solute velocity is axial at inlet
and at outlet relau,ve velocity 1s radlal%What is the degree'of 1 ‘teaction and energy input to the
fluid, if relativé velocity at outlet ls aame as tangentlal blade speed of inlet? The following
data may be used:

i)  Inlet diameter = 16cm

i

i1) ~Exit diameter = 50cm
111) peed = 3000rpm_* .
P 1V) Blade angle 45° at inlet. gy (10 Marks)

My )
Where Ur —,“,Blade speed of 50% Treaction turbine

U; = Blade speed of Impulse turbine. (10 Marks)
A single stage axial ﬂgwkﬁlower with no inlet guide vanes but a row of stationary vanes
down stream of rotor operates at 3600 rpm. The tip and hub diameter of the rotor are 200mm
and 125mm respectlvely The air flow rate through the stage is 0.45kg/s. The air is sucked
through an angle ~of 20° towards axial direction during passage through the rotor at the
arithmetic mean. d;ameter Assuming standard atmospheric conditions (1 bar, 25°C) and no
losses in the rotor compute power input and degree of reaction. (10 Marks)

P
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PART - B e,
Show the expansion of steam through an impulse turbine’ in a number of stages on h-s

diagram, and explain i) Stage efficiency ii) (@R’U‘gﬁ‘%afﬂf factor iii) Internal turbine
efficiency. (08 Marks)
The following data refer to a single stag%@{ﬁpulse turbine. Isentropic nozzle heat
drop = 251kJ/kg nozzle efficiency = 90%; nozzlé-angle = 20°; ratio of blade speed to whirl
component of steam speed = 0.5, blade ymgloci?y coefficient = 0.9; the velocity of steam
entering the nozzle = 20m/s. EarS o v
Determine: & Yy, 4 ™) ;
i)  The blade angles at inlet and.outlet if the steam enters intQ the blades without shock
and leaves the blades in an axial'direction.
ii)  Blade efficiency. o
iijy Power developed if the.steam flow is 8kg/s. (12 Marks)
> ﬁj?
Classify hydraulic turbin€s Wwith examples. g (06 Marks)
Explain the function %gq;aﬁ tube. Mention the dﬁgﬁaént types of draft tube. (04 Marks)
An axial flow turbine sf runner diameter 4.5m is running at 40rpm. The guide blade angle
at inlet is 145°Jam%*’mnner blade angle at outlet is 25° to the direction of vanes. The axial
flow area of wﬂﬁigr through runner is ;sm% If the runner blade angle at inlet is radial
determine: A) MHydraulic efficiency ofa;éﬁiﬁhé turbine; ii) Discharge through turbine;
iii) Power‘developed. P (10 Marks)

A

Explai i, the working of a smglestaﬁg Ccentrifugal pump with neat sketch. (06 Marks)
What are the effects of cavitation? Give the necessa p%r;ééautions against cavitation.
¢ J% o\ 4 - &w (04 Marks)
A centrifugal pump with 1:2m diameter runs 2 @ﬁﬂrpm, and pumps, 1880 Its/s, the average
lift being 6m. The angle which the vanes make atexit with the tangent to the impeller is 26°
and the radial velocity offlow is 2.5m/s. Determine the monomettic efficiency and the least
speed to start pumping against head of 6 thé inner diameter-ofithe impeller being 0.6m.
e a . {am” (10 Marks)

i
r 4

Gy

’e“z» ¢ g"‘w}u (»f' v . .

Explain briefly the phenomenon o’f%ﬁi‘ge and chocking in centrifugal compressor. (08 Marks)
What is meant by slip? oy, e (02 Marks)
A centrifugal compressor ﬁg?%mprésses 30kg of.ir ‘per second at a rotational speed of

1500@13@ The air enters the compressor axially, and the conditions at the exit sections are,
radius = 0.3m, relativ%w_éméity of air at t@hé%%p is 100m/s at an exit angle of 80°. Find the

Jtorque and power rggugéﬁyto drive the compressor and also the ideal head developed. Take
/o 1 = 1 bar and Tof=300k. ) (10 Marks)
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