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hines. (08 Marks)

Fifth Semester B.E. Degree Examina .2AlUJan.20l9
Turbomac
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Module-1
Differentiate between turbo maclffi*dnd positive displace
Test on a turbomachine runneffiFQfm in diameter at 30 d
Power developed = 736 Kffiffied is 180 rpm and disc"h

speed and discharge of a q*ni$r to operate at 45 m.headspeed and discharge of a q*ni{€r to operate at 45
effrciency. What is spS&ifu,ipeed of both the turbil

\\ r[ -.

I gave the following results.
2.7 rils. Find the diameter,

OR

and give 1472 KW at the same
(08 Marks)

2 a. Show that the pe{1{{FDic efficiency duringlmkexpansion process is given by

' ^[r-l ;*

abso{ffiielocity of 5 r/m,Brmine: 1i) The-b}adUangles (ii) work done (iii) utilization
*r@r 

;ff , -"= , (O8Marks)

ii) Power required to derive the compressor.

&.ffi fl L^lJ p.d* ''; Tl, = ---------------- . r (08 Marks)'-q*." v-l IP l'*'"ff t -l o I ft laawe#u ,.Wfu

"* _\ r :-JLnl :=-*[q* i' ";

ffiq v I Pd:,tfe-

b. A stream of combustio, gurl.pTdfr" point of ,r#.J u ,urbine hasdhtatic temperature of
1050 K, static pressqglgf 600 kPa, andrymqrekicity of 150-di. For the gases,

e = 1.00+ kJ/kgK angg,'=J.+l. Find the tot6!ffiperatwe and trifdrpressure of the gases.

Also find the differencHffitween their statii ddtotal enthalpigs. # (08 Marks)
ffi* , **-:-,
'*, 

ds!*-\rrq,,ew*ih*. M@prc-Z ffip*'o
Derive altern{emform of Euler equ_ationand explain eachcomponent in that. (08 Marks)
In an inwar(,rldial flow hydrauti8+ffiine water entqs {fuith an absolute velocity of 15 m/sIn an inward raUial tlow hydrauhG+ffibrne water ente6s tvrth an absolute veloctty ot'15 m/s

ni'"

with a nazzlb angle of 15o. Tk6;geed of the roto-n'l$p63 rpm. Diameter of the rotor at inlet
and oritlfit'?re 75 cm and Sg.,Eiirrespectively. ffifluid leaves the rotor radially with an

.., Mflw.u4

ilil=. OR.
Hi,rDerive theoreticffiSkafl capacity re[atioffi in case of radial flow pump [centrifugal].ffiI

LI -,,,? =. *,@
ll 

- 
ua -':aj jr ,..*- tfL A ""e4$6

(-, n 
r12

Bz = discffie blade angle -tvith respect to tangential direction. Explain the effect of
discharge angle on it. .;.".ito (08 Marks)

b. An axial flow comprerq$bqhas the following data. Entry conditions: I bar and 20oC, degree
of reaction = 50o/o, mSatrblade ring dia = 60 cnr, rotational speed = 18000 rpnr, blade angle

at rotor and stat@eiit : 65o. Axial velocity : 180 m/s, mechanical efficiency : 96.7%.Find: .ry
D Blade an#ffi rotor and stator inlet.

,ffiHNSr+l:,,
,a'\,"

d .+::,.. ;''
.\:]::. f

.s{ffiixitr
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(08 Marks)



Module-3
What is compounding? Explain any two methods of

0.98, speedgp\io 0.46 and bucket velpc
(iil Diatretei'of each iet (iii) Tan'kentia

1sME53

(08 Marks)5a.
b. The following particulars refer to a single impulse . Mean diameter of blade

ring : 2.5 m, speed : 3000 rpny nozzle angle : 20o, blade velocity to steam : 0.4,

that at inlet. Steam flow rateblade friction factor : 0.8, blade angle at exit is 3l
36000 kg/hr. Draw the velocity diagram and c6l (i) power developed (ii) blade

efficiency. *:'uir#ru- (08 Marks)
':*ibd q*

*Ln.. .:*/

jet velocitY U = *. d (08 Marks)p

b. In a power
running at

fu,.:*loR*n ;

6 a. Derive the condition for maximum efficieffiof reaction steam turbiryn*#ild hence prove that

n, - 2cos2g, . fu**** ry (08 Marks)rlbmax-l+cos2ct, 
:4ie dl+cos- cl,r d& d

b. A Parson's turbine is running amJ,,?,W rpm. The mean rotqi.-**iameter is lm. Blade outlet

angle is 23o, speed ratio is 0.7M efficiency is 0.8. Fi{tk}rthalpy drop in this stage.
.'.+r:i'%,J -" (08 Marks)r;*s

i.. .? Module-4
7a.Showthatformaxim1pq"efficiencyilp.no,*t,."ffiffi%u.ketvelocityisequa1toha1fofthe

rrvrW*9

(ii) O*lr@figf,bf each jet (iii) Tanffiial force on the ffikets if the bucket deflect the jet

throre&h 165'. " ;'; ,dm (08 Marks)
/ j "\ y

with a mathematical exprebgidn, 4.n,. gl"q.ffi4 
, 
* *-*8 a. With a mathematical expresqion, define the folffiIffi '::tf 

*"

1) Hydraulic effrciencJ_ ii) tvteiffical efficiency {

iii) Overall efficiency k#T iv)affimetric efiiciency + (08 Marks)
_ ,r f.@

b. A Kaplan turbine wof,<ing under a head @U'fln develops lm#KW shaft power. The outer
diameter of the gqlimer is 3.5 m and hlbdi&"is 1.75 m. Tffiffie blade angle at the extreme

edse of the rufi"nilr.is 35o. The hvdrffiiohnd overall effidiericv of the turbine are88'/o and
':"@ w &. :: '!#-ft

edge of the ryffi is 35o. The hyffi{ghnd overall effidiericy of the turbine are 88o/o and

84% respectivEry If the velocity @#H.fliil is zero at ot{etfldetermine:
i) Runqer Sane angles at inlq*rurd Outtet at the e5@&e edge of the mnner
::\ o-=*J$*f aL^ +,.-Ll-^ I$U&E t - ;fu )v /Aa l\/r^-t,o\
i) Runqer Sane angles at inlq*rurd Outtet at the e5@&e edge of the mnner
ii) Sp f the turbine. My*- *p* (08 Marks)

1t:1il4, * .*+m" -,4:'+ ModuLe-S* 5& . .,i*#s. *a-{ier --a. Define the following: *q'*

*ffjt'suction head &_. ' :iiilSDelivery head
i**iitl Manometric pegdF * iff) Net positive suction head (08 Marks)

when the i
ift) of 6.1 m

are set back at an angle of 26" at the outlet, find

(08 Marks)

(08 Marks)

{.rf***

2 of}

l0 a.

b.

{-'.,.,,. vq:;;:.i

For axial fl"r:*PJrror rho, that E = r,r[ffiffi1' I tanB, tanpz ]
What are the t1p€s of difflrses used in centrifugal compressor? Explain any two.


