Roll No: - » ——

SEM-IV Diploma Exam 2023 (Even)
(Mechanical Engincering) (Theory) :70
Thermal Engineering- 11 (2025403-P) | (Max. Marks: 7 ]

~ [Time: 3:00 Hours)

- All questions are corpulsory. (T3 war 3fyary ¥ |)
- Marks are mentioned on the right side of cach question. (37 T UH ‘35 ar$ 31X 3iferdt %)

Group (A) T -v)
Q1 Choosc the most suitable answer from the following options. : (1*20=20)

R 394w e B e B 1): -

i The cycle generally used for open cycle gas turbine is
(’gﬁwﬁam@%mmwwmmmwb
(2) Otto cycle (R TF)  (b) Dual cycle(@XT TH)  (c) Diesel cycle (§1s7e T%)  (d) Brayton cycle (sTe )

ii. The output of a gas turbine is 300KW and its efficiency is 20% the heat supplied is
(U I TQATE T T5TYT 300 KW ¥ 3R S0P et mafes oy a7 it ovr 20% )
(2) 6000KW (b) 1500KW ~ (c)600KW (d) 15KW
iii. Which of the following does not use ambient air for propulsion?

((Feafefd & & e gouites & fare afdel ary @ sur a8 axar &)
(2) Turbo jet (TaT HAT) (b) Pulse Jet (GeH I1€)  (c) Turbo- Prop (4T -HIT) (d) Rocket (RThe)

iv.

A Jet cogine works on the principle of conscrvation of (Ueh 33333 fopaes daTor & g uw H1H

AT &7) |
(2) Energy (3iT) (b) Mass(ZcdAT) (c) Angular momentum(@IAGIR (d) Linear momentum WG
arfer) M)
v. When water is heated with the rise of temperature, it consumes(V@ AUAM TG F WY g HRTE S
9¢ 99 9IET ©)
(2) Letent heat(37cw 131)  (b) Enthalpy (Te8&) (c) Sensible heat(FAFER  (d) None of these GTA AR
a3t) )

Vi When dry saturated steam is further heated, its dryness fraction. '
(9@ ep g« ug S AR u o g, @ sl g o @ W R

(a) Increase (G21A) (b) Decrease(9CIAT) (c) Remains same(RTATTAT  (d) None of these GTH A BT
®) A

vii. Wetness fraction of saturated liquid line is (He[ @¥el YT & AT 3ier )
(a) 0 (b) ! () 1.5 (d) None of these (319} A @ adh
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viii, Dryness fraction(x) of superheated steam is (3T T T T FyTae 3Mx) )

®)0 (b)1 (@) 1.5 (d) None of thesc (311 ¥ 1S e
i EN
X, soec et steam Is (MelY 270 1 RRE T e §)
() S=g; +Sf;mﬁc S af)\\St:S“r:?I:Srsg( (c) S =(1+X) Sr+xSg (d) S =(14X) S¢ - xSrg
i The latent heat of vaporisation at critical goint is (ET[';T&; ﬁg R grafievo i T TEW ‘@?ﬂ %)
(2) Less than zero (b) Greater than zero (c) Equal to zero (d) None of these
ET A o ) QT & ot FE) (T A o FET) (3731 & BrS 7TE)

xi. Friction effect inside nozzle(ASTel & 3T gyoT THT)

' i ; f these
(a) Increases dryness fraction (b) Decreased dryness fraction  (c) No effect (e) None o
(ST 302y 7 T ) (ST 3731 3 ) (VS T AE) (577 & I )
Xil. - Critical pressure ratio for nozzle can be represented as GISEGH ¥ fore spifd e card 3qurd B 39 hR
AT ST FehaT ) ' ‘ - |
n-1 2 : . a1
s n+1 nl_:l (2:_1_]_ : ( 2 ]n—l ( 2
t 2 ] 2 n+l " ‘ n+1,
@ - - (b) (©) @
xiii. The boiler in which the tubes are surrounded by hot gases is called as
(@ arIeR forge goy@ e et & oy @l &, weerar §) \
(2) Fire tube boiler (b) Water tube boiler (c) Both 'a' and 'b_' (d) None of these
(FTIR T iFeR) (3T T TEeR) (A 31T B 5T T A S L)

xiv. An economiser in a boiler (¥R H T e

(2) Increases steam pressure (b) Increases stcam flow (c) Decreases steam pressure  (d) Decreases fuel
(O FTEA@ AT E) (37T T TaTE Il ©) (HTY T 24T T B ST &) consumption

(EU= Y T F B ST §)
XV. The water tubes in a babcock and wilcox boiler are............ (QEWTEF IR faaereg soeR | Ol St
AferTg et €...)
(z) Horizontzl (&fas)  (b) Vertical(T3T) (c) Inclined (&IdT)  (d) Horizontal and inclined @fas 3R ST
g3
xvi Cochran boiler is a

(@I T T §) »
(2) Horizontz! fire tube boiler (AT 317 Zq@ aTqeR) (c) Vertical water tube type (FEA SN T W&R)
(b) Horizontal water tube boiler(&§TaST 1 7@ arqe)  (d) Vertical fire tube type (&1 @

xvii The Person's rezction turbine, the degree of reaction is

(eafen & ufafomar exarga, ufafmar & 134 §)
(8) 20% (b) 30% | (c) 0% (d) 50%
Page 2 of 5 2025403-p

T4F3FFDBBBADSCSE65SA48C69A066A 644



xvill.  Steam turbine is classificd on basis of

(mmmmm‘qﬁmwﬁmmb)

(3) Direction of steam fow (b) Number of st2ges () Mode of steam action

(AT g fy fZem) (T & Fom) FRTwade
xix. The turbine blaces ere (ETaBa T
(a) Straight(¥Td) (b) Circular(afig) (c) Curved(F5T §31M)
XX, Compounding of steam turbine is done in order 1o

amm&wmmahna;ﬁ:mﬁh 4
(2) Reduced the tusbine speed (Zamga oy 7163 e DAy
(b) Balance the rotor of the turbine (¢arsa & et 23 adgfen o

(c) Connect the two turbine shafts topether (@) 23t vrae 73 v am aaT vt
(d) Reduce the blade friction(eds a1 vty isx &Y

Group (B) (fq =)

(d) All of these
FEAF)

(d) All of these (37 3 §a)

Q.2 Explain the working principle of Rocket Engines 4
(e 1A & and Rigia &) sagnsa)
OR (374an)
Draw and explain the P-V & T-S diagram of closed cycle constant presaure gas turbine. 4
(e T U gama A exarga an - 3 A-vw 3t A 3 wEE )
Q.3  Differentiate between wet steam and superheated steam. 4
ENelY JrT AR Fa e a1 s1e & @ 3aw at))
OR (34ar)
Explain Separating Steam Calorimeters. 4
(FH AN Y 37T B Y AT FY)
Q4 Write at least six difference between water tube boilers and fire tube boilers. 4
meﬁwme%ﬁam#mws&m%
OR (FTam)
Write the function of (i) Pressure gauge (1) Water level indicator (iii) Economiser (iv) Feed Pump 4
(i) SITT AT BT GF) ii) ST TR =) iii) IRRME) iv) B3 97 7 77 T
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Derive the expression for exit velocity of steam through a nozzle

@ﬁ%arwﬂ#mtsﬁzﬁmawa?mmmﬁﬁwaﬁl)
OR (37

Q5

Define nozzle and its

types.
T 3 5 et Y R )

Q.6 Differentiate between impulse turbine and reaction turbine . 4

(amazrrsmﬂwﬁﬁmmsﬁmm&imamﬁ)
. OR (37gan)

Explain why is compounding necesséiy‘ for a steam turbine. ' -4

(@aTd R U eXaTsd & fore aars fEar ot 3raRTs ¥)

Gi‘oup (C) (U - ﬁf)

Q.7  Write the working of rocket engme with a neat sketch. 6

mmﬁmaﬁwmwﬁﬁsmﬁf@m)
OR (372dT)

In a gas turbine air enters the compressor at 1 bar and 20°C The pressure of air leaving the” 6
compressor is 3.5bar and the temperature at turbine inlet is 60°C Determine per kg of air.(i)

Efficiency of the cycle (ii) Heat supplied to air

Cra A # @ 1 IR 3R 20°C wmﬁwqrm%l m#ﬁmmmzﬁrm

3.5bar ¥ 31X TXA1EA geaie W AT 60°C & uf?rf*—a‘rgmﬁu‘rﬁaaﬁl) 1)aa=aﬁraam1) ii)
T Y 3TYfet hr IS I1AT)

Q.8  Determine the amount of heat which should be supplied to 2.5kg of water at 30°C to convert it into 6
steam at Sbar and 0.9dry(Using steam table)

(smzﬁragmﬁmﬁ?mt'a?m%mmuus fereltanar UTelt @t 5 AR 3R 0.9 Y
aummmﬁuﬁaﬁamﬂ?ﬁmmzﬁrm.mmmmmm)

OR (31
Find the specific volume, enthalpy and internal energy of wet steam at 16bar pressure and dryness 6
fraction 0.8(using steam tablc)
(16aR gara 31X eahdl 32 0.8 o e oo i R 1T, Tt 3t IR Sl T )
(1T Arfera &1 SUENeT &)
Q.9  Explain the working of Benson boiler with net sketch. 6

(@0 Ao Y PRV &Y e Tha & WY FASIE 1)
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Q.10

Q.11

OR (370

gram of Rankine cycle,

T A 3R -0 I g4 3t were )

Draw and explain P-V and T-S dia
Qe

Explain briefly the efiect of friction on steam (low through nozzle.

O\fﬁmwmtﬁdmﬁr&wammm&n
OR (372

250°C and negligible velocity to Gbar. Is nozzle convergent,
divergent or Convergent- divergent. Determine velocity at cxit. Neglecting friction.

(Ve SISTeY 79 Y | 19, 250°C 3R 997 A1 § 64 ceh YAl & | Arvorer 3o, mm
Wm%tmﬁmﬁmm%ﬂ‘ﬁaﬁ ayoy Y 30eTT.)

A nozzle expand steam from 1 lbar,

Deseribe working principle of Parsor's Reaction turbine and draw velocity dlagram (Mark5+06)

maqﬁwamamsa$mﬁammrmﬁaaﬁ3mwmﬂl)

| OR (37an)
Explain Reheating of Reaction turbine.

(U%ﬁwrmﬁgw:maﬁw@l)

LET T,
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