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(10 Marks)

Fourth Semester B.E. Degree Examination, June/July 2024
Turbomachines

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full qaestionfrom each module.

Module-I
a. Distinguish between a turbomachine and a positive displacement machine. (06 Marks)

b. What is a turbomachine? With a neat sketch, explain the principle components of
turbomachine. (06 Marks)

c. From the performance curve of a turbine, it is seen that a turbine of lm diameter acting

under a head of lm develops a speed of 25rpm. Determine the diameter of the prototype, if it
develops 10,000kW, working under a head of 200m with a specific speed of 150rpm.

(08 Marks)
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OR
Derive the basic Euler Energy equation for a turbomachine.

Module-2
3 a. What is polytropic efficiency in the compression process? Formulate the corresponding

equation. (08 Marks)

b. An air compressor has the following data. Inlet pressure = 1.02br, Exit pressure : 1 .5bar,
Inlet temperature : 300K, Exit temperature : 340K. Determine : i) the isotropic
compression efficiency ii) Polytrophic efficiency. (06 Marks)

c. An air compressor has 6 stages of equal pressure ratio of 1.4. The overall isentropic

compression efficiency is 84oh. Entry pressure is I br and Tr : 40oC, Determine the state of
air at the exit.

ly = 1.4, R:- 0.287kJlKg.I( Cp = 1.005 kJ/Kg.Kl.

OR
4 a. With reference to a compression process, explain stage efficiency, Represent the same on

separate T-S or h-s diagram. (06 Marks)

b. A jet of gas has the following data Temperature: 593I! y:1.3, R:469JlKg.K, Mach No
: 1.2. Determine for static and stagnation condition, i) Velocity of sound, Enthalpy.

c. Define reheat factor and explain the same.

(06 Marks)
(08 Marks)

(08 Marks)
(06 Marks)

Free air delivered by compressor is 2}Kglmin. The inlet conditions are lbar and 20oC, static.

The velocity of air at the inlet is 60m/s. The isentropic efficiency of the compressor is 0.7.

The total head pressure ratio is 3. Determine the total head temperature at the exit. 100 Marks)

A model of Francis turbine of 1:5 scale ratio is tested under a head of 1.5. If developed 3kW
at 360rpm. Determine the speed and power developed under a head of 6m. (05 Marks)

An output of 10kW was recorded on a turbine, 0.5m diameter, revolving at a speed of
800rpm, under a head of 20m. Determine the diameter and output of another turbine which
*orks under a head of 180m at a speed of 200rpm, when their efficiencies are tu-?r, 

Marks)

(06 Marks)

Module-3
Explain the phenonmena of surging and choking in a compressor.

What is a diffuser? Explain with a neat sketch.
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A two stage centrifugal compressor JJ*"r. 50.0m3 ,of 
free air per min' The suctlon

conditions are lbar ur; 15"c. rn..o*fr.rsionratio and isentropic efficiency of each stage

are 1.25 and 80% respectively. D.i;;;t the isentropic efficiency for the entire

compression process' , .:-c--^r ^^*--oooi^- -rnninq at 20. 
(10 Marks)

Air at a temperature of 290K, flows in a centrifugal compression running at 20'000 rpm' slip

factor = 0.g, It.t = 0.8, d2: 0.6m. Arrr-. ifr"t tfrl absolute.velocity ^'1l:]:1" 
and outlet are

same. Determine the temperature rise ofuir pusing through the compressor' (10 Marks)

Module-4

Mention different types of losses in ffid*-fu-* turbine and define nozzre loss coeffrcient'
(10 Marks)

The output of a 3 stage gas turbine is 30mw at the shaft coupling 1t 
un t^nlly temperature of

1500K. The overallpressure ratro across itre turbine is 11 and efficiency 88%' If the pressure

ratioofeachstageinsame,determine:i)pressureratioofeachstageii)Polyropic
efficiency. Assume y = 1'4'Cp: 1-00itl/(gl Assume an efficiency of gloh to take into

(10 Marks)
account shaft losses due to aisc ana bearing tiction'

#1 o.*, description of subsonic' transonic and

supersonic turbira- 
'"" n*"*",-' 

, ,^- ".^,^-^., ;. *..^rorthan the stase efr 
(10 Marks)

Showthattheoverallisentropicturbineefficiencyisgreaterthanthestageefficiencyforan([I rrw'Lrvy : (10 Marks)
expansion Process.

18AE46

(10 Marks)

8a.

b.

a. Explain the working of Kaplan lurbf.e Yttlt"'"1Titl,il iT :?il iT# il"i, "" ffi;; i; ;;;. ;;;q ; 
^1 

? 
s :,'/' : l I i"l * o':,.fT,T*" 

ll 
"T 

::'#An axral rluw puu+, rJ rvyuuvs .O 
= 0.51, hydraulic efficiency:

The total head is f .gm. Ifihe speed ratio' is 2'3' flow ratt 
--- r^1:-.^-^.r +^ rho .,rqrer" cn^

;l1Hf,ffii[.];i1"i, #.i#;;o d'?, G;y':' i) P.1yer delivired to the ]i*:l".
;h;;;;trp* O rrre impeller hub diameter and tip diameter' (10 Marks)

OR

l0a.DrawtheinletandexitvelocitytrianglesforaPeltonwheelturbine.Formulatean
expression f"r-th;;.;-t'* t'ya'oolic efircienc Y' . ,^ ^t^ L^.,r n{ )\Ar 

(10 Marks)

b. Draw pelton wheel has a watel;rr*t, ,ui. o3S*3ls at ahead of 256m and runs at 500rpm'

Assuming turbine efficiency 
"f-0:g'5,a 

coe{ficient of velocity for nozzle as 0'985' nozz'le

speedratioof0.46,determine.ilro*",outputii)Specificspeediii)Numberofjets
iv) Diameter of the wheel v) Jet diameter' (10 Marks)

Module-5
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