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Note: Answer any FIW full questions,4'tr{ogsing ONE full questifrnfwm each module.

".-$:'Tiloorr.-r #t"@d"",$ls"i,- ! -*.Va. Performance of a turbomach,lg@ffiends on the followingffiiables, discharge (Q) speed

Qrl), size (D), energy per uilif$#rrass flow (gH), power (d, density of fluid (p), dynamic

viscosity of fluid (p), usinffi Simensional analysis, pffin n-numbers. (10 Marks)

b. A quarter-scale turbirlrotiq8el is tested under u*hSRS of 30 m. the full-scale turtine is
required to workundeffiead of 130 m andto run if.450 rpm. Calculate:
(i) The speed offfie$roael if it produces 13.Q KW when the discharge is 0.6 m3/sec.

t7 AE,46

100

its efficiency is 60/o more than that of the(ii) The by the

-".:.i;*f * 
;y 

(roMarks)

d:i a.,r::i., ,{"2 a. For tffi.'vdfuciff triangle U, ) uy-ffqP " components oimPrgy transfer, Ur 4 tangential

""toiityuf 
the rotor at inlet ana'ilV;+ tangential "offifit of the absolute velocity V1 at

inlet. ri" I ffiffW sy"";u" (lo Marks)

b. If Ur and Un are blade sqeq$hf impulse turbine ffifiWo reaction *4kq-*tpectively.

(i) Showthat E, ='Wu E* =4, rtrgffidirade speed.u s 
*'

- --; -8: - ^ 8" 4'+ - :"" ry.fu(ii) Show that !/ffil .4L4Ut for same eee,$? transfer. fl#
(iii) Show that-ihH'2Ur, for Vr anfr&affie in both machiili# (10 Marks)

'"''.|,o/ &*-*. . +t"

,,i -"" 
'fitdoute-z

*polyropic index as 'n'. * i# d#r- (10 Marks)

be, ."Ai; at STP and at 14'h/s'is accelerated iseitfrBpically in a nozzle to 225 m/sec, find:
wt\i) The change idffiprderature = d(ii) Change in pressure

(iii) Change i*,deprffi 
_iq. i (iv) Change in stagnation presnrre

(") Chan1e.ifu'fugnation tempeffiF (10 Marks)

if r& OR
4 a. Show that the index n of.pffiiopic expansion in a turbine of infinitesimal stage efficiency

qo is related as n = -- (10 Marks)
v -*(t'"dl)n,

b. The overall pressulq ritio across a three stages gas'turbine is 1l and its efficiency is 88%. If
the pressure ratffif&ch stage is the same and the inlet temperature is 1500 K, determine:

(i) Pressure fury"in eacli stage (ii) Polytropic efficiency (iii) Stage efficiency
(iv) Reheat fqcttii (v) Exit temperature (vi) Total power output for a mass flow rate of
50 ke/segJ sume for the gas Cp : 1.005 kJ/kg oK and y : 1.4.
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a. Obtainj+fuitesimal stage e

eni"i&ffi' ,, =[+!]t'*
d \YdqT

(10 Marks)



5a.

b.

6a.

b.

Modrr.rs-3 # 
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For centrifugal compressors, explain the followirg-i . gI*uT .
(i) Actual characteristics (ii) slip and slip coefficient. , (10 Marks)

A centrifugal compressor rotor has inlet radius of 30jcm and exit radius of 60 cm. Entry is

radial with a component of 60 m/sec which is co6.fu-trftroughout. The compressor requires

700 KW of powei to handle 20 kgof air per sefuf&Find the blade angles at inlet and outlet,

if the 
"ompr"rsor 

runs at 5100 rpm. Calqplatg'the width at inlet and'''.routlet, if specific

volumes at inlet and outlet are respectiveLJ;ffitsF,Yrr3&g and O.Zi m3ltcg--qhhh is the degree of
reaction? q.--m " t'. " (10 Marks)

ften \-
11

Calculate the overall pressure T,:*"4d* a compressor stagqrttf?{{luactual work required for

axial flow compressor. **i:\* "s,*'i (10 Marks)

An axial flow compressor rffij$U"r. the absolute velo;ity" entry is axial, has the mean

rotor speed of 225 m/seg*J$d;iixial velocity is 120-dsec throughout the stage. A stator

downstream of the roto*S*direpts the flow axially at,tliu ffige exit. If the rotor blade angle at

the exit is 58 and ttre nlqibflow rate of air is 13.5 kgf$ic. Calculate:

(i) The static prp;&ilde rise across the stage, assuaring r11- 1 
: 0.86.

(ii) The powgffififfi, assuming mechanfohfoefficiency of 0.98. Assume the inlet air

conditions t&bi standard atrnospheric;r4d'the work input factor to be 0.86.

The smttq'flrdssure rise across the rotffi-dnd degree of reaction. (10 Marks)

ion between them. (08 Marks)7a.
b.

De
At a std$e of an impulse turbi
being 3500 rpm. The absolgte velocity of fluid dis+v&dHihe fromvelocity of fluid di

ofreaction and uti],Q.ffi factor, obtain
an impulse turbinHffie mean blade dir is 0.75 m, i.ts rotational speed

inclined at 20o to

ies of hydraulic turbrne. (10 Marks)

is required to generate 7500 KW when the available head at the

the plane of the wheel is ?ffir/sec. If the utilizqfrpqWctor is 0.9 an{ih*relative velocity at

rotoi exit is 0.9 times thatJhthe inlet, find the"irdet,,ffnd exit rotor anglerh.lso find the powerrotor exit is 0.9 times thfitdmthe inlet, find the_idet,dnd exit roior angla*?{.lso find the powet

output from the rrug" f"I',i'fiu.. no**te oSZ kg/3ec and axial thruion the shaft. (12 Marks)

,* .,.s _{:,-- * . *,"i"\ OR=r{ d'.."""',*-=\ - oit'"";€ d*''
8 a. Explain spoutigg-$elocity and stage ffilgnlcy for radial turb\frff (10 Marks)

b. Arr' IFR turbirdHl-impulse stage witd"cantitever blade, hal a flow coefficient of 0.4 and

developsJ.00.,KW with a 1o1a1-1q*6gtAttifficiency of 9.AVo at 12000 rpm. If the flow rate of air

is 1 kg/,q#kat an enty tempep,iuffif 400 K, deteffine the rotor diameter and air angles at
developsJ.00.,KW with a total-tO$fi9tal-Ethctency ot 9CI.Vo,St I ZUUU tpm. rI the tlow rate or alr

is 1 kg/dkat an enry tempep,iuffif 400 K, deteffiiid'e the rotor diameter and air angles at

the e4plrhnd exit, fl1s nszzk*e4it,air angle and the, staSnation pressure ratio across the stage.

Take ff3'- 0.8 dz, zero e4igffil?nd constant qeriflional velocity. (10 Marks)
,W i -:i: r. ,4*tidila.-* s iti.iii - -syt'# #r Module-S,'&Weee. *i& 4eY 

-;ilffitrt"i" work dong[ffi centritugal puni]i$er kg of the water and discuss H-Q curve for
t S r 4 tda -d /{n rr--l--\

ffi*I$btain work done bffie centntUgal pump4ier kg ot the water and Olscuss H-Q curve ror
*l+bentrifugal pumpflffi.*' & d (10 Marks)

b. A centri"fugffiffir. its impelhr)diaqgtgr 30 cm. and a constant area of flow 210 cm2.

The pump 11#\P 1440 rpm and deli,]brs 90 LPS against a head of 25 m. If there is no whirl
velocity ai ffi, compute the rise in pressure head across the impeller and hydraulic

efficiency of iump. The vane; at exit are bent back at22o with respect to tangential speed.

'w \ 
(10 Marks)

10 a. Discuss heads a

b. A double jet pe

base of the m. The jet is deflected through 165' and the relative velocity of the
jet is reduced 5W A passing over the buckets. Determine: (i) The diameter of each jet
(ii) Total_flow (iii) Force exerted by the jets in the tangential direction. Assume generator

efficiene.y,ifrp*95o/o.r1r:80Yo, speed ratio:0.47. (l0Marks)
{. ,1. 1. {. ,f
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