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Fourth Semester B.E. Degree Examinffid"; Jan./Feb.202l
Turbomachines'i' ,"

Time: 3 hrs. .*===,T ...._.Ma*.Marks: 100

Note: Answer any FIYE full questions, chaWsip,ff ONE full question fftrln;;each module.

Module-l
1I a. Distinguish between a turbomachine fnd a positive displacemd'nt machine. (06 Marks)

b. What is a Turbomachine? W,,,ith[,h neat sketch, explai.naith6 principal components of
turbomachine. ,--. ' (06 Marks)

c. From the performance curte lci.f a turbine, it is see$, thdt a turbine of lm diameter acting
under a head of lm develqd'd'speed of 25RPM. Deietmine the diameter of the prototype, if
it develops 10,000kW1gry,or,king under a head of 2-0,0dr:,with a specific speed of I50RPM.

'::," (08 Marks)

equation. ,::- rin (08 Marks)

b. An air compressor,,has the following,dafa-:-fnlet pressure =,,,.,1,,p bar, Exit pressure: 1.5 bar,

Inlet temperature : 300K, Exit,".tem,perature : 340K 'Determine: i) The isentropic
compression effibiency ii) Polytftgiib efficiency. ,:., (06 Marks)

c. An air ebmiiressor has six sthges of equal presSiitp''':iatio of 1.4. The overall isentropic

compr.S$i6n efficiency is 847o. Entry pressure is I bar and Tr = 40oC. Determine the state of
air af,t{ip exit [r = 1.4, R #.&28rykJftg.K cp = l.005kJ/kg.K]. (06 Marks)

..j;:::::;, 
:: :::' .,::'

: .i ,ii

u;*... h reference to zi oompression proce"ss, explain stage efflrciency, represent the same on
]iIL ,, 1! -' 

" Separate T-S or h:srdiagram. ,,,,, ,,[r (06 Marks)

b. A jet of gas haS::rthe following,data. Temperature = 593K r: 1.3, R : 469Jlkg.K,
Mach Numbe;r;- 1.2. Determiag for static and stagnation conditions i) Velocity of sound,

ii) Enthalpy.. . (08 Marks)
c. Defrne reheat factor and explalh the same. (06 Marks)

****;

"-';4"' 
Module-3

5 a. Explain the phenomenon'6f surging and choking in a compressor. (08 Marks)

b. What is a difhrser? Eflplain With a neat sketch (06 Marks)

c. Free air delivertd',iby a compressor is 20kg/min. The inlet conditions are lbar and 20oC,

static. The veloCitli 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.
,,1, (06 Marks)
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,,,ti'-'fuOR ,j,k.

A two stage centrifugal compressor delivers 500mr,of fr.. ,o R3r .min' 
The suction

conditions are t bar and 15oC. The compression ratio-ad4. i$entropic efficiency of each stage

are 1.25 and 80% respectively. Deiermine the 
(isbntropic efficiency for the entire

compression process' ;,,, -'"i' : -L ^^ 
(10 Marks)

Air at a temperature of 290K, flows in a centri@ compressor running at 20,000rpm, slip

factor : 0.8, It-t : 0.8, dz : 0.6m. Assume fft. absolute yepcitVA.!. the inlet and outlet

are same. Determine the iemperature rise df+ifpassing through the geqpiressor' (10 Marks)

-.
: 

',:

Mention differenr types of to*.rilTffiw turbine 
11!#fi* 

nozzle t",' 
1r"ffiJifl,

.{i.:: t:.1

The output of a 3 stage gas,H5fu 30MW at the shaft dofui'ing I *:l1ry temperature of

1500K. The overalr pi.ri*d 'u.tott 
the turbine iy 1! nd efficiency 88%' If the pressure

ratio of each stage' is.s,p,rubj::tetermine, i) Presqqgq ratio of each stage, ii) Polytropic

efficiency. Assume y,*r.18 c, = 1.005kJ/kgK .+fsiime an efficiency of glYo to take into

account ihuft 1orr., ateft aiti and bearing frictiiifl"::' (10 Marks)
1

OR
,1rr* i flow passage, write a brief description of subsonic, transonic and

supersonielfffies. - . #, ^- Ll -- a, - ^ 
(l0 Marks)

b. Show tlsi@"erall isentropic tur,bi#'efficiency is greater than the stage efficiency for an

(10 Marks)
expansion process. ,;,.. 

'rri'.- -* 
,,il*,',,,uit

" Module-S
9 a. Explain the working of l(aplan furUfrffif, nEat;ke1ch (10 Marks)

b. Anaxial flow pump rg requred to discharge 1.25m3ls of water while running at 500RPM,

the total head is l.gm'lf the speed ratio is 2.3, flow ratio :051, hydraulic efficiency: 0.87

and the overall pqmp€fficiency is 0-82, d&te'rmine:

i) Power delivered to the water anp thp power input ' :

ii) The impi, hub diameter andtp diameter' 
:..:., 

':::' (10 Marks)

OJ
,1\ 'rj:" i'h* OR =-q;=tfu

10 a. Draw"tli?",.in1et and exit ,rrciffiy triangles fdiu a Pelton wheel turbine' Formulate an

expression for the maximum hydraulic efficiency. (10 Marks)

b. a p-efiU" wheel has a *ut"ilsupply rate ot-srn/s at a head of 256m and runs at 500RPM'- 
Xsdirrning a turbir. 

"ig"irr.y 
oiti.gS, u.a - cient of velocity for nozzle as 0.985, nozzle

i) Power output
ii) Speciflg.ppeBd
iii) Numb&r.djets
iv) Diamdter of the wheel
v) Jet diameter.

U-,,::,'1i,, 
j*'

.::::

.:

1-.,,111;i'r:::i:, '

,:::" (10 Marks)

.t-
,,,,,,,,,.,"1m.

r\,,r,illi:,' ,::: '
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