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Marks:100

(08 Marks)

(10 Marks)

Fifth Semester B.E. Degree Examiiia.tion, Aug./Sept.2020
lt,, ,r,l

Turbo Mach'iries " :,,,.

Time: 3 hrs. ri Max.
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Note: l. Answer any FIVE futt questioi$1,;1;!.kcting at least TWO questions from each part.
2. Use of thermodynamic daia'hond book is permitted:', ''":'"
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I a. Differentiate between a turbomachines and positive displacement machines. (04 Marks)

b. Define specific speed of a turbine. Derive an expression for specific speed of a turbine from
fundamentals. (06 Marks)

c. Tests on a turbine nrnner 1.25 m in diameter at 30 rn head gave the following results:
(i) Power develOped: 736 KWatts I 

,,

(ii) Speed: iA0,rpm
(iii) Discharge : 2.70 m'/sec
Find the,. didmeter, speed and discharge of runner to operate at 45 m head and give
l472KWafts at the same efficiencV, fffiiat is the specific speq,{, of the both the **t[.fin.ru,

2 a. Define:
(i) Total-to{otalefficiency
(ii) Total static efficiency for power absorb!4g tufbomachines with H-S diagramlo0 Marks)

b. Show that Reheat Factor in multi stase tulbirie,is greater than unity along with 
"-t,f;;ifi:Xf;

c. A gas turbine hasi the following data. Inlet pressure and temperature 5 bar and 500K, exit
pressure is l.2baroverall turbine efficiency is 0.90. Mass flow rate of the gas is 20 kg/sec.
Determine the pollropic efficiency ofexpansion. Take Q, * 1.005 kJ/kgK and r: I.4.

3 a. Define,Dpgree of Reaction, E.lptai, the components of degree of reaction. (05 Marks)
b. Obtain the expression for maximum utilization factor in 50oh reaction turbine. (07 Marks)
c. At a 50%o reaction stage, axial flow, turblnei:'the mean blade diameter is 60 cm. The

',r-naximum utilization factor is 0.9. Steam flow rate is l0 kg/sec. Calculate the inlet and outlet
velocities and powerdeveloped ifthe speed is 2000 rpm. (08 Marks)

4 a. Sketch and etplain radial flow turbomachine with inlet and outlet velocity triangles and
''::,,,:

show that the degree of reaction R =

b. A turbine with 50% reactionr'the tangential blade speed is 98.5 m/sec. The steam velocity at

the nozzle exit is 155 m/sec and the nozzle angle is 18o. Assuming syrnmetric inlet and

outlet velocity triangles. Compute the inlet blade angle for the rotor and the power
developed by the stage for a flow rate of 10 kglsec. Also find the utilization factor. (10 Marks)

5 a. What is compounding? Explain briefly a two-stage pressure compounding impulse turbine
and show the velocity and pressure variations across the turbine. (10 Marks)
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b. In a stage impulse turbine, the steam velocity at noLilLe,Aoutfr is 300 m/sec. The nozzle

angle l8o and blade velocity is 144 m/sec. Draw to a'suitable scale the diagram of relative

velocities for the steam assuming that ttre outlet$lad* dngle is 3o less than inlet angle. Take

blade velocity coefficient as 0.86. If the powetto,,be developed is 1000 KWatts. Calculate

the mass of steam that passes through ttre tu.-rbine/Sbc. (10 Marks)

6 a. Derive an equation for maximum efficdy condition of impulse' b hydraulic turbine

,, 'i (lo Marks)

b. A Kaplan turbine,working undeia'=fread of 15 m developor7350 KW power. The outer

diameter of runner is 4m a1d:tlit$'tliameter is 2m. The guide blade angle at the extreme edge

of the runneris 30". Thebydraulic and overall efficiency of the hrrbine are900h and 85%

respectively. If the veloci&Af whirl is zero at outlet,,,dete'lmine:
(D Runner vane an$ inlet and outlet at the exreme edge of the mnner
(ii) Speed ofthe,,*S Io Marks)

a. Define the following terms for a centrifugal pumps:
(i) Net positive suction head
(ii) Mano&p*iic efficiency :::':

(iii) M'eifunical efficiency .,,,,,,,.,..,.,...i:i ',.: , (06 Marks)

b. Derive,,,dg eipression for a minimum starting speed for a e trifugal pump. (06 Marks)

c. The out& diameter of the impeller"of a centrifugal pAmp is 40 cm and the width of the

impeller at outlet is 5 cm. The pump is running ar 800.rpm and working against a total head

of 15 m. The vane angle at:,oritlet is 40" and manome,tric efficiency isi:5%.'Oetermine:
(i) Velocity of flow ai outlet
(ii) Velocity of water leaving the vane

(iii) Angle made by the absolute velocity at outlet
(iv) Discharge ofpump (0E I\larks)

a. What is the,funCtion of diffus-er? Ndlne different lypes of diffusers used in centrifugal

compress'or aird explain them wiih simple sketches. (10 Marks)

b. Air enG'rsEcompressor at.a static pressure of 1.5';bar, a static temperature of 15'C and a

flow$6i6cityof 15 m/sec4A,tthe exitthe static pressure is 3 bar. The static temperature is

1009C and the flow velqflityis 100 m/sec. The,o,utlet is lm above the inlet. Evaluate:

.-#,il The isentropic change of enthalpy

,-....,,.(ii) The actual qhiinEe in enthalpy
'(iii) Efficiency of the compressor (10 Marks)
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