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Fifth Semester B.E. Degree Examination,ffifrn./Feb. 2021

Turbomachine$,etu$-'
&* ..d

Time: 3 hrs. -;;"=rry Max. Marks:100

Note: Answer any FfVE full questions, selecting @ffi TWOfull questions from each parl
*" **# 4t.

PARhry-bfr, . -*t""
I a. How are turbo machines classified? ffire turbo machines rffiositive displacement

machines. ;*"* 4r (08 Marks)
b. Define unit speed, and obtain anpxpr€hSion for unit speed. *#M ^ (04 Marks)
c. The diameter of a centrifugal pq#r})flwhich is discharginffi3m'/s of water against a total

head of 20m is 0.40m. The*ryffis running at 1500rpm."ftra the head, discharge and ratio
of powers of a geome|5ffifu,1-similar pump of diameter 0.25m when it is running at

"t,*a#s (08 Marks)
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a.

' ,. ;$:t' .,' ** ,;; *"
2 a. What is Reheat fa.e.to#hfa multistage turbine? t^r6d that reheat factor is greater than unity.

b. Define: i) Staffincy ii) Polytrop,s&i.n.y. [8:#:II:i
c. An air compgepsffi has eight stages of ffieY pressure ratio 1.3. The flow rate through the

compress.&ah its overall efficiency q6e.4Stg/s and 80% respectively. If the conditions of
air at effi;aie I bar and 35oC, dHl*m#rine: i) State of airpJ compressor exit ii) Polytropic
effrs&n'gy 

- iii) Stage efficiency+.1$* ffi (08 Marks)
'i dw&y

a. Write the general equatiql fur utilization factorffirove that fq@&tximum utilization

factor the speed ratiorffilgl i" lmpufs{ffi#rne, and p = ;6st br for 50olo reaction
fuiryr 2 -M** 

.#

turbine. Draw the velqci$ triangles for bp*}h.*lp bases. %,, 
* 

(10 Marks)
W" z w B

turbine. Draw the velgci$ triangles for bffi bases. %". 
* 

(10 Marks)

b. In a mixed flow ttrqbflmachine the fluidhdfps such that the ffiotute velocity is axial at inlet
and at outlet rpffiii'velocity is radi@$hdt is the degreehffaction and energy input to the
fluid, if relatiFffiblocity at outlet*isqpffir as tangential blade speed of inlet? The following
data may be,usdd: & 

'ii 
r 
'.,ii.

D lglbt diameter = l6cm_.
ii) tuH#it diameter = 50cg )

iii) Sfeed = 3000rpm* ,q #

.dm* 
Blade angle = 4s#Btffiet ,::ry*- 

(10 Marks)

,{.u6*Strow that with 1"l{1&e of velocity trigngles, for maximum utilization and same amount of* energy transfer i&iffipulse and 507oryaltion turbine
I-; .. ". "'*

uR =./2-u_t ,; .s_.s

Where U* *Fiade speed of 50%TEaction turbine
Ur = Blade speed o{,,Impulse turbine. (10 Marks)

b. A single stage axial flpffiflbwer with no inlet guide vanes but a row of stationary vanes

downitrearn-of rotor &ffi.r at 3600 rpm. The tip and hub diameter of the rotor are 200mm

and 125mm respectivply. fne air flow rate through the stage is 0.45kgls. The air is sucked

through an 20o towards axial direction dwing passage through the rotor at the

arithmetic . Assuming standard atmospheric conditions (1 bar, 25"C) and no

losses in the compute power input and degree of reaction.

4 ..aggr ;'ililfiH' "f
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(10 Marks)



&in a number of
PART - B

5 a. Show the expansion of steam tt.ofitill*pulse t${Hffi-in a number.o.f :tugt'-T I:
aiugru-, urd .*plnirr--i) Stage effrJiency 

- iDud.*ai*factor iii) Internal turbine

10M856

efficiency.
(08 Marks)

ise turbine. Isentropic nozzle heat

(06 Marks)

iletermine: *\HYdrautrc ettlclency osffie [urDrnc, r) L'rrvu4r6v lruv

ru) Powgffi-veroPed. - d 
(10 Marks)

b. 'What]ffi the effects of cavitatiffiive the necessarJffM6bautrons

;#i,l;;;ffi;;. uruar angle ut ngttef t 25" to the direction of vanes. rhe axial

il;;;;o-1"fi,81#-tr;;sh runner"is esa-#&rr the runner blade angle at inlet is radial

i'.ri.rir.,;il;'ffi."rtic -efficiency o$p6ii turbine; ii) Discharge through turbine;

6a.

b. The following data refer to a single stagq-Sqrpulse turbme' lsentroplc rrozLte rreat

drop : 25l,l,ks nozzre efficiencv : {o-V"; "qA#iriet5 .zol;1*: "lo'l*:t::*:Y;#ff#;ffi;;* speed = 0.s, blade-gebffi cJefficient = 0'9i ttrrp velocitv of steam

entering thenozzle= 2bmls- *.*-' ;* 
- 

{ffientgrmg tnenozzLa: zurrvs- * $',,ry r3'- \'1r'

Determine: &** W- -

i) The blade angles at inlet anQqrtbflif.the steam enters-intptlie blades without shock

*J r."*.;#tl"d"t in anoqi&direction' .*;p-
ii) Blade efficiency. #lfu, M d.#'*
-::\ n^---^- r^-,^r^-^,1 if +Lo oS:*ar*r flnur ic Rko/s E]ii. ] (12 Marks)tt) ul&deeillclenc}. e W* i .,

iiO power developed irtnp*t$ffiiflow is 8kg/s' :
^:d

Classify hyfuaulic turbb& ffith examples' -.*rytu;. Explain the tunctio, qfofu&d tube. Mention the affit types of draft tube' (04 Marks)

c. An axiat no* t*t-in#eFrrrrnrr;; diu*.t.r 4.5m i&Sning- at 4orpmr The guide blade ungl:

r"Bwiffi

d{mqbnt ty
N rHnnmg

&.\

7 a. E.ph,fuhworking of a sineleffitenrritugal pump4mitt.T:l:g::1. (06 Marks)

b. What aiE the effectiof cavitati&ffiive the nJ.etsargffietautions agai{tst cavitation', ri--,-^\
. @ *.&d.'. *@? dB-W+^

c. A centritugal pump witlUk*m diameter runs pt#0rpr,, -*9 nurng6|880, /ts/s, the average

lift being o*. 1r.inggffin the vanes mad iit*it with the tan$ent to the impeller is 26'

cnd the rartial";l;;iiffiFti"w is 2-5rnls' ffimrfline the monQ*nedic effrciency and the least

u4&#
a at€xit

$&autions 
aSffi cav,,r,,otoo 

Marks)h* dtFffiA
rn, and punp# 880 /ts/s, the average

with the tan$ent to the impeller is 26'

;t;;i";itffidii"w is 2.5rn/s.nffi*rfrine the monqredic effrciency and the least

speed t" r#prrtrii"& ,g.t rt head of 6d$dB inner diamet@he impeller o.ar,lou#.u,

*ffT u*tu-* %
S*sqg a. Explain brieffiifie phenomeno" offid. and chock_ingiri centrifugal compressor' (08 Marks)

b. u/hat it rydil Uy silpr %. *1'#' . -^+^+i^-^, 
t:'^yT-:lb. rw-hat is eneani uy siipt $***," 

-..." ;' 
(02 Marks;

;. ;';+"ffi]M;i.l*p""sor*qigherses 30kg.:ffi.11* second at a rotational speed of

150fud.1he ar enterutm @mpressor axiallp ffia tue conditions at the exit sections are,

,"rt"" 'lo ?m relative##tv of air at th&+ip is 100m/s at an exit angle of 80o. Find the
rad[ps = 0.3n1 relative'tP-l'

*;tqfque and power r9*qu5e{

d mtr = I bar and Tod&3#Ot<.*: * 
ffis*

#ttv of air at thetip is 100m/s at an exit angle ot E0"' 'Fmd tne

to drive tn. ffiftrsor and also the ideal head developed. Take
-sd' (10 Marks)
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