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Fourth Semester B.E. Degree ExaminqqiryY D ec.2023 I J an.2024
Turbomachi[gqd$

Time: 3 hrs. * #,r'' - Max' Marks: 100

Note: Answer any FIVE full questions, chopgliigONE fuU questionfr4ffi,,pach module.Note: Answer any FIVE full questions, choosiiigONE full questionftgil

,-*"h,",'. ,'*

b. Distinguish between a turbomag"K*h:-a a positive displace rl t machine. (04 Marks)
c. A model of Francis turbine of ffi-p$ble ratio is tested unddi Head 1.5m. It develops 3kW at

360rpm. Determine the sp€dH2-Hhd power developed qpddi a head of 6m. Also find its

r.QdlWach module.
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I a. With a neat sketch, explain the major components of a turbomaghi{re. (06 Marks)
b. Distinguish between a turbomag a positive displacemrlmt machine. (04 Marks)

specific speed, ,Eu ,.,," "' ''\rr,. (10 Marks)

2 a. Derive an expressioff.for Euler Turbine equation in alternate form and explain each term
with significangernipv6lved in it. (10 Marks)

b. A turbine hp S,l.*dwing data : water in girected at an angle of 30" to the tangent. Degree of
reactions.Q..{fi''utilization factor is 0.895.-'trhe absolute velocity at exit is axial; water enters
the rotoi''*ith a static pressure 500I($a and stagnation pressure of 750KPa. Calculate :

i) thq 
lTlef'blade 

angle and ii) W-ork'output for a mass $#@rate of 10Kg/s (10 Marks)
i++-'.i. pt**',.?

3a,Withreferencetoacompt€ss,"".;,ffie""m,i"o.qsifl"overallefflrciency.
Represent the same anafi,$"diagram. -i **:u (10 Marks)

b. A two stage gas turbirffidevelops 22m\*r'+mi-+t[ie shaft. The inlet temperature is 1500k.
The pressure ratio o&,the turbine is 8 ap$thdisentropic e4ph:rsion efficiency 0.9. Assume
that the pressure fatio of each stage is same. Calculate : S pressure ratio of each stage
ii) polytropic;"e'ffuiency iii) mass flow rate and iv) effrciency and power of each stage.

Assume r: 1.4i eo = 1.005 kl/KgX;,:everall drive effic.ieficy = 9.9. (10 Marks)

;:'. " '!t, -... -":uq:Y
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4 a. *nr-li;Ji"tp or a T-S * ;"*"ol"n"url'iu*, in a turbine. why reheat factor is

greatef'than unity? ExplE-h,-.) (05 Marks)
b. .,+ jet of gas has the fdllffiing data. Temp€liiture:593K R: 1.3, R:469JlKg-K, Mach

.,. 
iilllflfli'nber 1.2. CatcdlatE for static and. stagnation conditions, l) Velocity of sound

"':'"','ii) Enthalpy. (07 Marks)
c. Air flows tlg,gu1i ,5n air turbinE-",]:Ur"here it stagnation pressure is decreased in the ratio

5:1. The toJaffi total efficiepcy ii 0.8 and the air flow rate is 5Kg/s. The inlet total
temperatuiH'r#Yh0K. Calculate$iActual power output ii) Actual exit total temperature.

. r,,,. 
(08 Marks)

,;*;:.."" Module-3
5 a. What is a diffirser? Exlilaih with a neat sketch. (06 Marks)

b. Explain the pheno.metton of surging and choking in a compressor. (08 Marks)
c. Free air deliverc$,,'by a compressor is 20Kg/min. The inlet conditions are 1 bar and 20"C,

static. The velboity of air bt 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.
(06 Marks)
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With the help of a schematic diagranr, explain the wgrking 6f an axial flow compressor.
r "{ . (10 Marks)

7a.

b.

fIlg_.$!9IlI 'l1rr;r:::::':':, '

What are the different tlpes of lgsse$t.ih a radial flow turbine""and define nozzle loss
r$'

coeffrcient i.:,,X1 .{,,. 'ii' (10 Marks)

,r :r il

A centrifugal compressor develops a pressure rati<rrQf5 and an air consumption of 30Kg/s.

(10 Marks)

,1.**{.r(

a.

11 isentropic-tff*bi b efficiency is greater than the stage efficiency for an

expression process. -ft 
t'" t:,,i , (10 Marks)

rdAgr ":19*Fd:' t,/r'4'*:j,3. , ,,,,,, 

o''

.,n,r+ d" OR -=-::,-
Explain subsonic, tralsonic'hnd supersonic turbinoA*fi.iih reference to flow passage.

$MJ:,r'- =ry (10 Marks)
''q&*, r! r -----,-^---r----^ ^l

b. The output of a fpta"Sltit$is turbine is 30mW at Fhe ihaft coupling at an entry temperature of
1500K. fne ovopr#[,iihessure ratio across the turbine is 11 and efficiency 88%. If the pressure

ratio of each. st*gi.*is same, determine: 
" =,. rl

..i].. ,.i!i :ii:::]tr" "+

il !fsS"s,$aratio 
of each stage

ir) .,f,otprbpic efficiency
iii lthss flow rateiii) Mass flow rate 

s

i$}'l]. ffrciency and power o"f.pqch stage. 
=- ; 

(10 Marks)

Assume r:1.4, Cp= 1.005kJ/KCI{, drive efficiengg.."S,,1
:

' Module-S i

g a. Explain the working o ifugal pump with a neat sketch. . (10 Marks)

b. A centrifugal pump dst$bred water agaiaq! a-$ead of 20m at.fhe.rate of 100 l/s, at the speed

of 1500 rpm. ffi|l;$..- eller diameter is*2fidm and width,,' 'ouftet is 5cm. the manometric

efficiency is ffi'Determine the b#ef,ffile at the outer pbriphery of the impeller.(lo Marks)

...,. . ]

.,*.*hn, ",.,-er-qj+ oR ...;;]j

10 a. forr41i-[eiE an expression,for t& maximum hyd;aufic efficiency of a pelton wheel turbine.

Ahq d?ew the inlet an4,utlt*f:t velocity triangle. ' (10 Marks)

b. flret"external and inteil&sdiameter of ari-'Yltward flow reaction turbine are 2m and 1m

.+ pectively. The hffrbnthe turbine is6h. The width of the vane at inlet and outlet are

' same and equal to Q.25m. The runner vanes are radial at inlet and the discharge is radial at

outlet. The speeffi200rpm, and*[kdischarge is 6m3/s. Determine : i) The vane angle at

outlet and intr#dif the runner iDthFhrdraulic efficiency. (10 Marks)
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