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Instructions to the candidates:- ' :

1)
2
5
4)

5)

6)

o1 2

Answer any 3 questions from each section. - | -
Answers to the two sections should be written in, sepamte boaks
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate ful[ marks. '

Use of logarithmic tables, slide rule, Malher charts, electromc pocket
calculator and steam tables is allowed

Assume sultable dam, if necessary

o J.SECTIQN':-' I
A j'ct of water having a velocity of 45m/s impinges without shock on a
scries of vancs moving at 15 m/s. The dircction of motion of the vanes is
inclined at 20 degreces to that of the jet, relative-velocity at outlet is 0.9 of

" thatatinlet, and absolute velocity of water at exit is to be normal to the
- motion of vanes. _ : . [8]

b)

Detgrr_mnc. '

1) - Vancanglesatinletand outlet. .

i)  Work done on ?aﬁds per N (ncw’;dp) of water supplied by the jet;

and

| dif) 'I;Iy'clraulic cfﬁcicncy

What do.you mcan by gross head, net head and cfﬁczcncy of turbine?
Explain the different efficiency of a turbine. Drgyetmietand outlet vclocny
triangles for a pelton wheel.

PTO.
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'QZ)— .a)_ “The followmg are thc dGSIgl‘i pa.mculars of a largc Pclton turbmc (10] )

Head at dtstnbutor =630 m; dl.schargc = 12 5 m3/q poiver = 65 MW;

speed of rotauon = 500 Lpms runner d1amcic1 = 1,96 m; number of
 jets=4; jet dldmctcr =192 mm; anglc through which the jet is deflected
‘ "by 1hc buckcts =165% a,nd mcchamcal cfﬁclcncy of the turbmc 96%.

. :Dctermmc 1110 hydrauhc pmwer lesses 111 thc disu Lbutor no//lc as*;cmbly ,.
‘ and the buekcts R . .

b)Yy Dcnvc an cxpl ession- fm thc forcc excrtcd by a Jct of water ona mcwmg
- mclmcd plalc in the dlrcctlon of platc A 16]

R

- 03) .'a) | Arﬁacllon mrbme wor l{q at 450 1. p m. undc1 a hcad of 120 m. Its diameter. -
oo atirdfetds 1.2 m and the flow area is'0.4m? The anglcs made by absolutc
- dnd relative velocitics at mh.t are 20 degree and 69 dcgrcc rcs*pccuvcly 7
Ve T with the 1angcn11al velmﬂy!-’ SR 18]

- I'-)ctcrminci:: L
) The vé’lurhé ﬂow raic. 1 3
‘1 11) | Ihé powcr dcvclopcd.

B 111) 7 "lhchydrauhc cfﬁucncy

b) What do.you undmstand by thc charactcmslm cur vcs of d turbmc‘? Name -
B 11 and- cxplam any two chal actcustlc QLII’VQ ; P [8]'

04) 1) - A conical dl all tubc havmg 1nlet and t)utlct dlamctcrs 1.2m and 1.8 m
. discharges watcrat outlet witha Vclocny of 3 m/s. The total length of the

draft’ tubo is 7.2 mand 1,44 m of the length of the drafitube is immersed

~ in water:1f the. atmosphcrlc pressurc head is 10.3 m of water and loss of

head dug to friction in the draft tube is equal to 0.2 umcs the velocity

hcad at ouﬂct of thc 1ubc deiermlnc o o - {8]
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i) - pressure head Uittt G by e

b)) -'.ertcashert notés on: a) (Jevcmmg of waumn 1urbmc& (,avnatmn in
Cotwbine 8L

©05)'a) Tnan 1mpulsc turbmu with a smglc row whcel 1hc mean’ dlamctc,r of the
o " blades is 1.05m and the specd is 3000 r.p.m. The nozzlc angle is 18°, the
ratio of blade speed to steam speed s 0.42 and the ratio of the 1ela11vc"

Vclocny at.outlet from the blades to that at inlet is 0.84. The outlet angle
- ofthe bladﬁ stobe made 3° le.ss‘than ihc inlet anglc The steam flow is

10 kg/s I)raw me.,ve éity diagram for the blade and detive the following:

= 1) | Ti’ar-lgchtiaﬂ_.thrﬁst ontheblades, B

i)  Axial thtust on the blades, .

WY Pawerdevelopedln ‘Lhe b_l.ades; .

Y Bldgﬁ'y ,

. b) Derive an exprcssmn for max1murn blade efﬁcmncy in a. smglc stage
1mpulscturbme F P [8]

(4263218 . . 3. -
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06) a) ‘In a réaction turbmc, 1hc bladc ups are mcllncd at 35° and 20° i in the.
" dircction of motion. The guide blades are of the same shape as the
'moving blades, but reversed in direction. At a certain place in the turbine,
~the drum diameter is 1 metre and the blades are 10 cm high. Atthis place,
. the steam. has a pressure of 1. 75 bar and drynesq 0.935. If the speed of -
~ this turbine is 250 r.p.m. and the steam passes through the blades without
“shock, ﬁncl the mass of the steam flow and prowcr dcvclopcd m the nr;g.
of 1 mcrvmg blades T g [10]‘?@:,‘"'*-‘:;:-.;
- by Explam the cssentlal dlfferences in the manner of expansxon of steam in
1mpulse and reaction ‘turbines. Illustratﬁ ‘your answer by skctchcs of
pressure, vclocny and speciﬁc volume changes which occur as the steam -
r IR pasqes ovcr successwe blades S [8]

- [Jmt IV
Q?) "a) Ina constant pressure open cycle gas turbmc air enters at 1 bar and 20°C
. and leaves the compressor at 5 bar. Using the followmg data; Tempﬂrature o
! | , of gases entering the turbine = 680°C, pressure loss in the cam&;.}stmn{..:,_’,_-;;;;,.j_i-
‘ "~ . " charhber = 0.1 bar, compressor efficiency = 85%, turbine efficiency =~
|
|

- 80%, combusnon efﬁ<:1ency 85%, } = 1 4, and Cp = 1 024 kJ/kg K -
| foralrandgas ﬁnd e o S a - [10]

o '. The quantlty of a1r mrculatlon Lf the plant develops 1065 kW
i) Heat supphed per kg of air. Gll‘CllIatlon |
\ m) Thc thermal efﬁciency of th’e cycle

| K _mass of fuel may be neglected

| | ' b)" - For an a,ctua.l J oule-Brayton cycle w1thout any pressure drops, dche thc
h condltlon for maximum plant output in terms of lsentroplc temperature
- ratio and compressor and turbme efﬁmenmes PR [6]

s 4
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. 08) a) A lurbojct cng,me consumes air at tha ratc of 60 2 kg/s When flyingata
_specd of 1000 km/h Calculate LR ;‘_—’,: o [10]

o ') Fxlt Velgmty af the _}et when the enmalpy changc ['or thc IlO//lc is
230 klfkg and vclc)mty coefﬁmem is 0 96

i) ?Fuel ﬂow rate in kg/s when air fuel rauo is 70 1,

S hrust spcmﬁc fuel cnnsumptmn

-"Thermal efﬁmency of the plant when the combusuon efﬁcmncy is
92% and calonﬁc value of the fuel used is 42000 kJ /kg

V). ProPUlslVe'p:ower
vi) 'Prop'uléive e'fﬁciemy: iy

- vl ovcrall efﬁcmncy

T b) ‘-‘.Explamﬂaeworkmg dlffemﬁce betwseen prapeller Jct turbo jet and turbo
-propcller VLT el e o el

-Ugit -V -

- 09) a) - Aceninfugal pump runmng at 800 r. p m. is workmg agamst atotal head

Ch e e T ‘external diameter of the unpcller is 480 mm and outlet
o 'w1c1’th 60 mm- I the: Vanes angle at outlet is40° a.nd manothetric efficiency |
'1s70%,Determ1ne B sl [1o0] -

i) F low-v'eloc:lty at. out‘i’et.
i) Absolute veloc:ty of waier leavmg the vane

m) Angle made by the. absolute velocuy at outlct W1th thc du'ectlon of
s motxon at outlet and ' :

‘ _iv.)f | Rate of ﬂow through the pump
[4263] 218 B -  Y _ | 5 .'
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| " b) LXplam Prumng of a ccntrlﬁ.lgal p‘ump and %é{e 1he critcrra for selccuon
" - ofa ccntrrfugal pump for: a glvcn apphcauon T [8]

Q10)a) The dramcter and wrdth Qf a ccnmfugal pump 1mpcllcr are 300 mm. ::md A
o 60 mm respectively. The: pump is delivering 144 litres of liquid per sccond -

“ wrth amanometric efﬁcrency 85 pcrccnl The effective outlet varie angle

" is 3()“ Ifthe speed rotation is: 950 r.pai. Calculatc specific speed of the

pump. Also define spet:lﬁc spced af a ccmrlfugdl pump and derive

equation | forthe same. o LS [12]

. b) Why rs mril"tra:tagmg used foracentraﬁrgalpmm‘? De‘-:cribc the mclhodq |
R uchformuhrstagmg AR T e - [6]

Qlla) In an erght stagc ax1al ﬂow compresser the ovcmll stagnation prc%urc
' ratio achieved is 5:1 with an. overail mentroprc efficiency of 92%. The
inlet. stagnatron temperature and pressure an ‘290 K and 1 bar. The work
 is divided equally between the stages. The mican blade speed is 160 m/s
~ and- SO% reaction’ desrgn is used. The axial velemty through the
- compréssor is constant and is equai to 90 m/s. Calculate the blade angle |
- and the’ power requlred S o [10] o

) 'Explam bhp and Pl' eWhlrl in conncc‘twn m centrrfugal compressorq [6]‘ o
i OR “

012)a) A centnfugal compressor, runnmg at. 10000 L. p m. delivers 660 m*/min.
¢ of free air. The air is: compressed from 1 bar and 20°C to a pressure
ratio of 4 with an isentropic efficiency of 82%: lladﬂs ar¢ radial atoutlet
. of impeller and flow velocity of 62 'm/s may be assumed throughout -
Constant. The outer radrus of. 1mpe11er is iwice the inner and the slip
“factor may be assumed as 0 9. The blade arca coeﬂicrent may be assumed
R 0 9at inlet, deténnrne TP . | [10]

, 63218 g
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Blcadth of 1mpciler at mlet g e
7Tmpe:llu bladc angle at 1nlct
vi) - le fuser bladc anglc at mlet

: - bj _ lzxplam surglng, chokmg and stalhng wnh rci‘ crence 10 complcssor% 6]

: . '*::_: !
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