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6a.
b.

OR
Explain the effect of reaction ratio on velocity triangles.

Fourth Semester B.E. Degree Examination, Aug./Sep t.2020
Turbo machines

of the compressor.
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Derive an expresSion for total to statii'efficiency of a turbine.
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Time: 3 hrs. Max. Marks: 100

Note: .4nswer ilny FIVE full questions, choosing ONE full question.from,euch module.
:,.:.

a. Differentiate between positive displacements machine and turbo machines. (08 Marks)
b. The thrust (T) of a propeller is asSumed to depend on the axial velocity of the fluid V, the

density p and viscosity p of fluid, the speed N in RPM and the diameter D. Find the

Module-2
3 a. Define,: polytropic efficiency. Derive an expression for po$ropic efficiency of a

compresslon. (10 Marks)
b. Air enters a compressor at a static pressure of 1.5 bar, a static temperature of l5oC and a

flow velocity of 15 m/s. At the exit the static pressure is 3 bar, the:static temperature is
100'C and the f'low velocity is 100 m/s. The outlet is i m above the inlet. Evaluate (i) the
isentropic change in total enthalpy (ii) The actual change in total'enthalpy (iii) Efficiency

relationship of T by dimensional analysis.

OR
2 a. Derive an expression'foi,Euler's energy for a turbomachines.

b. Define degree of, reaction, derive a general expression for degree
turbomachine.

(12 Marks)

(I0 Marks)
of reaction of

(10 Marks)

(10 Marks)

(08 Marks)
In a three sta$e turbine the pressureitatio of each stage and stage effliciency are 2 andTloh
respectively. Calculate overall effiCiency and power developed if air initially at a

temperature of 600'C flows through it at a rate of 25 kg/s. Also find reheat factor. (12 Marks)

Modulg_3
Explain (i) Slip and slip ta-ctor (ii) Chokin$ (iiD Surging. (08 Marks)
A centrifugal compie.ssor running at 5950 RPM having an impeller tip diameter: 100 cm.
Mass flow rate of air is 30 kg/s, total pressure ratio = 2.125, pressure at inlet is 1 bar and

temperature is 25o C, Slip co-efficient p:0.9 and q.""n =0.97, find (i) Total efficiency

(ii) Temperature qf air at exit (iii) Power input needed (iv) Pressure co-efficient.
(12 Marks)

(08 Marks)

4a.
b.

5a.
b_

An air compressor has eight stages of equal pressure ratio 1.35 the flow rate through the
compressor and its overall efficiency an 50 kgis and82o/o respectively. If the conditions of
air at entry are 1.0 bar and 40oC, determine (i) the state of air at the compressor exit
(ii) Poly,tropic effieiency (iii) Efficiency of each stage (iv) Power required to drive the
compressor assuming overall efficiency of the drive as 90Yo, (12 Marks)
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Module-4 ,, 
1,..1

.What is turbine cooling? Explain different mEf,ods utiliZed-to cool the turbine. (08 Marks)

In an slow speed inwaid flow radial turbine, degree of rg,actiol is R and utilization factor is

e . Assuming the radial velocity component is constiht tlroughout and there is no tangential

component of absolute velocity at outlet. Show cr, = cot-r ,'[=lt (t2 Marks)

!\ l-el

,,, QR'l'' .,,',
A radial outward flow machine hasJrq ihlei whirl' The blade speed at the exit is twice that at

wthat P=-2'!9t0'-'inlet. Radial velocity is constantfali inlet blade ansle 45',Sholv ..,-, .. - 4

,i,!,,.:, ''t),', (10 Marks)

A hydraulic reaction turUine-o:fihe radial inward flow types works under a head of 160 m of

water. At 1he point of fluid,entry the t rotor blad-e. angle is l^19' and the diameter of the

runner is 3.65 m. Atff:eiit the runner diameter is"..2.45 m. If the absolute velocity at the

wheel outlet is radialiy,,jftected with a magnitude-of 15.5 m/s and the radial component of

velocitv at the inletria"10.3 m/s. Determine-(i) Power developed for flow rate of I l0 m3/s.

(ii) Degree of reaction (iii) Utilization factor. (10 Marks)

8a.

9a.
b.

10 a.

b.

' Moduie-S,::::,,,,' 

-

Oerive a[ eipiession for minimum speed for starting centrifugal P]*pt. (08 Marks)

a ce*iifu$ai pump delivers 50 litl$'''bf water against a hpad of 24 m, running at 1500 rpm'

fne'VeiOclty of nt* 2.4 m/sl;is."odnstant and the b'l i T9 :"t back to 30o. The inner

diameter as half the outer dia. If manometric effip.ienoly is 80% from the blade angle at inlet

and power required to drivethe pump. 
:

OR
Velocity triangle andiworkdone by the,peltOn wheel expression for maximum utilization

factor of hydrau.lic.turbine. ,::,, ' . . . , ,,, :i (10 Marks)

A furnacei tu$fuie has wheel diaqlefu.of 1 m 1t 
the entiance and 0.5 m at the exit. The

guide vane angle'i. 15o. The watei,Ciexit leaves the vane without any tangential component.

ih. uurru an$G at the entrance.is,90u.'The head is JO.mand the radial component of the flow

is con$a ,what would be th d of the wheel.,fu,rprn and vane angle at exit. (10 illarks)

:*d(r<*{.

(12 Marks)
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