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(Please read each of the following instructions carefullv before attempting questions

There are EIGHT questions divided in Two Sections and printed both in HINDI and in ENGLISH.
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Jor answers written in medium other than the authorized one.
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SECTION-—A
Q. 1(a) Us e Mg cwds wox ¥ aftrwaw Praa s # Ry ey w9 AU Fraierd | ’i
Ts o ) wergq @ 9% <09 % S{Head @ o Brar o 2 -

Derive the optimum pressure ratio of an ideal gas turbine plant for maximum network.
Also, show with the help of T-s diagram that, an optimum pressure ratio exists. 10

Q. I(b) & 3eel fw &1 va RAdw warw witvd | 78w # R & A w1 g e
yaE F fow smard suem w7 8, U wWae §id S |
Consider one-dimensional isentropic flow of a perfect gas. Derive an appropriate expression

to show that ithe shape of the nozzle for supersonic flow is divergent in cross-section.
10

Q. I(c) Wk BT W (s <@ 60 ) Rgar gas &1 awFw 300°C 8 H TH 93 Ml
(Frafts e 360 fAAL) & Sua wwfe @=g, Nea! =gt dds & amaa 15°C
¥ TG I 21 T BT R ag M H Fre A gag q B M H G 08 W
fea Scaw= arafaa @i wie @R RIS & sare v & @1 21 QA et $
7 Faht Haw o &1 RAf5ag g

A small sphere (of outside diameter = 60 mm) with a surface temperature of 300°C is
located at the geometric centre of a large sphere (of inside diameter = 360 mm) with an
inner surface temperature of 15°C. Calculate how much of emission from the inner
surface of the large sphere is incident upon the outer surface of the small sphere. Assume
that both bodies approach black body behaviour. What is the net interchange of heat

between the two spheres ? 10

Q. I(d) TF §TEl F*3a( % Faw (Shell) ¥ 9T IFYASHT T I FI9 HLAl B, @7 AlCHE B
g8 # g 0.05 kg/s F1 X § a6 HIQN 8 | A F1 AAS AW 25 mm & | AR
g YT JYIRT 97 Io IHaqaw s (U) 230 W/m2°C 81 9 &1 a0 wd sfiH
QT QAT FAA: 15°C TG 70°C 21 WM &1 997 (Condensation) Al @1 qRl ¥dg WX

BT 8 )

MTEAITRIT & GhdT Hiag

(i) AT WEEHGA & ywEsiear NTU &
(i) Jea%F e A amarg

(ili) 9 & U949 #) X

1
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Q. 1e)

Q. 2(a)

Steam at atmospheric pressure enters the shell of a surface condenser, in which :jle water
flows through a tube bundle, at the rate of 0.05 kg/s. The inner diameter of the tube is
25 mm. The overall heat transfer coefficient, (U,) based on the inner diameter is 23 0W/m2°C.
The inlet and outlet temperatures of water are 15°C and 70°C, respectively. The condensation

of steam takes place on the cutside surface of the tubes.
Calculate the following :

(1) The eftectiveness of the heat exchanger and NTU.
(11) Length of each tube.

(ii1) The rate of steam condensation.

2 W |
ke°C ; hy, = 2257 ke (latent heat of condensation). 10

Assume Cp of water = 4.18

UF oA §4¢ F 9uT W (C,H,) 100% & ga1 & @ Sas i 81§99 W
gal, 1 §9¢ ¥ 25°C TF | bar T Y39 H&T 8 | SO0 GO UK ASHIH IGHTT WA
I | Ieaeg TR B "eg FA aHand Feafafen 2

C3(CO,) = 19.8 + 7.344 x 1072 T

Co(H,0) = 3224 + 1.924 x 107 T

Co(0,) =28.11 - 368 x 10°T

Co(N;) =31.15 - 1357 x 102 T
Tl C3 JmolK ¥ Td T K& 81 S8 ibur #1 aT1% F1 AHjo, = -2045.5 kJ 7if+4 |

Propane (C;Hy) ts burned with 100% excess air in an adiabatic burner. Both the fuel and
air enter the burner at 25°C and 1 bar. Estimate the¢ maximum temperature that can be

attained in the flame. The molar heat capacities of the product gases are as follows :
CYCO,) = 19.8 + 7344 x 107 T
Co(Hy0) = 3224 + 1.924 x 107 T
C;(Oz) =28.11 - 368 x 10°T
C(N,) = 31.15 - 1.357 x 1072 T
Here C; 1s in J/mol. K and T is in K. Assume standard heat of this reaction

as AHS,q = —2045.5 kJ. 10

nfes Fo GG U A AT FUT §EEQ 8, saRd | MA T ¥ w9 yaw @ fag i
FA AR OTE 2 B, ey | I TRy, AR yaw fagew W 9w @ e Fal d@yia
o 1 FTT BN 7

C~VG-O0-N7DE 3
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Explain what do you mean by kinetic energy correction factor. Show that the kinetic
energy correction factor for laminar flow through a circular pipe is 2. Further, explain

what will happen to the kinetic energy correction factor when the flow is considered to
be turbulent. 20

N

Q. 2(b) TF @Hael AR & 90 mm Frer 2 (k = 0.18 W/m°C), 1 ©s was Fou fda 8, @l
qqe &1 80° ¥ uwHlaRw 1 Ieoncd [har T 8| P F F I@ed 1.3 x 10° Wim?
g | afe dlar X yufaw & &= gagdr FOHT Sfaxw ns (h) 520 W/m?°C 81 at @ar
¥ yftedw qoEm W sty warfl qen, os-fadm 3 oeied |1y FSE AW
qHIFT 8 YTOW #Td gU, W g S9am H o, I8 et difed |
A plane wall 90 mm thick (k = 0.18 W/m°®C) is insulated on one side while the other side
is exposed to environment at 80°C. The rate of heat generation within the wall is
1.3 x 10° W/m?. If the convective heat transfer coefficient between the wall and the
environment, (h) is 520 W/m?°C, determine the maximum temperature in the wall. Derive

the expression used, starting from the steady state one-dimensional heat conduction with

o - R i : - ‘1‘*‘_ T
6l BRa

heat generation equation. 20

Q. 2(c) =izt & ufodFeuar T@s 9FH &1 ead #l, dY-dE wE 7, Ul Cy q o R Ww,
ar TvB # gra <o &nm, Rarsd

Show that the slope of a reversible adiabatic process on a temperature versus pressure

,.,.-n
Tl

diagram, when multiplied by C is given by Tvp. 10

e ... Y W

Q. 3(a) TF HTP~3! FHI1SH 16000 rpm TR ¥ el €, 17°C 419 X 917 F~qX ofFX IH 9 FIQ
4:1 WX HHTCIU SHAT 82% ® WY WEIISH Hial g1 wis PISUcHd ¥l B T R ‘@
Tois 0.85 21 TaW WX Ad e wasw qd sax 20° o1 WX gal B el fRwn &f B
AT @ F A @d 200 mm Td B9 @ TAY U GIH WA 120 m/s B 1 3RO 2T

1 | Wd wivig | Co= 1.005 g cy = 1.4 @ifg ) B w1 RE yaw @ Ae

kgK ;
T FATRY |

A centrifugal compressor running at 16,000 rpm takes in air at 17°C and compresses it

?“"'L' [T R T e

through a pressure ratio of 4:1 with an isentropic efficiency of 82%. The blades are

- . '

radially inclined and the slip factor is 0.85. Guide vanes at inlet give the air an angle of
pre-whirl of 20° to the axial direction. The mean diameter of the impeller eye is
200 mm and the absolute air velocity at inlet is 120 m/s. Calculate the impeller tip

diameter. Take Cp = 1.005 " E;*(; y = 1.4, Also draw the velocity triangles at inlet and
g

impeller exit. 20

C—N30-%708 4
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Q. 3(b) T AN (9) WIS, 4-F1F AT 9T 14.5 cm R TT 18 cm TP H GENSH AU
7:1 28 AT F@ 15% FHa Fyw 9T 2000 rpm X I 8T 350 kW Jeuifeq &ear 8
wW ¥ R W e o7 @ I AT 47 Mikg B, AR 85.2% C 3R 14.8% H, 2
JEAT EHAT 15°C T | bar T 76% 3R A& &1d 90% #a gU, 399 & Fraa amdig
JEAT WId S | R = 287 J/ke-K RRar mar 2

& <

A nine (9)-cylinder, 4-stroke petrol engine of bore 14.5 ¢m and stroke 18 c¢m, has a
compression ratio of 7:1 and develops 350 kW at 2000 rpm when running on a mixture
of 15% weak. The fuel used has a heating value of 47 MJ/kg and contains 85.2% C and

14.8 H,. Assuming a volumetric efficiency of 76% at 15°C and 1 bar and mechanical

AN ..

efficiency of 90%, calculate the indicated thermal efficiency of the engine. Given,
R = 287 J/kg-K. 20

Q.3(c) IMmITR B TH FER A WA WF F FAFT F yFfa ¥ 9RO 2 Fed N W
| 5m(d,) @ RmET & @@ 6 m(d,) 1 AT was N Icawwar 0.9 B Y W
g9 1000°C @ Rr@T N wag 500°C 9 8| GHi ge ag I Iv=aeds $ A 7
g, 9 Faw (i) 9 @ RrE 9d8 @1 FSA1 AT (i) P §C Y H1 AGHI (@Ol |

MFd e F,_, = 0.4.

A boiler furnace of 3 m height is made in the shape of a frustum of a cone with the
bottom diameter 5 m (d,) and top diameter 6 m (d,). The emissivity of both the surfaces
1s 0.9. The bottom surface is at 1000°C and the top surface is at 500°C. Considering the

inclined surface is refractory surface, find (i) the radiation heat transfer from the bottom

. e ELK. R

, Ry . e

to top surface and (ii) the inclined surface temperature. Radiation Shape Factor
F, , =04 10

Q. 4(a) TF 2-TIF MeX H3HA YeId 399 [Aovs< F1 F8Y a8 9¢ 15 9@ &4 8! TAd U«
F1 FBU T AARF A FH: 200 mm W 100 mm B, 9@ & §d§ F1 Aqd IR
475°C G4 dAYSHIT &1 & qOEIA 25°C, @ & FoAT fawwr @, Preafafed 3 fag
URFAT BT

¢ (i) 9§ MY gea Rux @

(i) 9@ H1TX aaa 60 kmph it & ad W@ B
IeEaar TH A IJA EFRG ! TF A Gfdw DT AFE T 8, N gdEd d=g

. L=09d, & ¥hd 8, 98 d Y@ % 7880 @@ 21 d #1200 mm A A ( g4 F qoraH

‘ freafafeag a7 g9a & -

k = 4.266 x 1072 W/m°C; v = 40.61 x 10~ m%s; Pr = 0.677

fagey ware # fo@ (yonfed &98T) : Nu = 0.036 (Re)?# (Pr)033

C—F-0-%708 5
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‘!’l?ﬁ'ﬁﬂa?q%ﬁ*ﬂ{:

Nu = 0.54 (Gr. Pr)}* 3f? (Gr. Pr) < 10°
Nu = 0.10 (Gr. Pr)?33 afe (Gr. Pr) > 10°.

A 2-stroke motor cycle petrol engine cylinder consists of 15 fins on its outer surface. If
the outside and inside diameters of each fin are 200 mm and 100 mm respectively, the

average fin surface temperature is 475°C and the atmospheric air temperature is 25°C,
calculate the heat transfer rate from the fins for the following cases :

'll|.—-|q.-lr e
ﬁ‘. _

(i) when the motor cycle is stationary;
(i) when the motor cycle is running at a speed of 60 kmph.

The fin may be idealized as a single horizontal plate of the same area, and the significant
length may be taken as L = 0.9 d , where d_ is the outer diameter of the fin. Assume d

as 200 mm.
The properties of air may be taken as follows :
k = 4266 x 1072 W/m°C; v = 40,61 x 1078 m¥s; Pr = 0.677
For turbulent flow (forced convection) : Nu = 0.036 (Re)*® (Pr)033
For natural convection .
Nu = 0.54 (Gr. Pp)"/* if (Gr. Pr) < 10°
Nu = 0.10 (Gr. Pr)%3? if (Gr. Pr) > 10° 20

Q. 4b) T N @R W aAaa® 4<d 3¢9 9F (Brayton cycle) WX Fd FIal &, fYHAH
Prfg & foru sfteew fvar mar 21 oft afdsaw od —gAaw @wwd, giuss W@ @A
# e fua 2, Smoae Taad 7@ WG # fOQ e Wi s | afe siftreaw
T =gAGH A FT FAE 3T y=2 B A T@EEA D F[AAGH G HT A FT &M 7
IXER MY Giuse H getdT HH9: 0.9TEd 0.8 B
A gas turbine operating on actual simple Brayton cycle is to be designed for maximum
output. If the maximum and minimum temperatures of the cycle, the efficiencies of
compressor and turbine are fixed, derive the expression for optimum actual pressure ratio.
What will be the value of optimum pressure ratio for turbine, if the ratio of maximum

and minimum temperature is 3 and y =2 7

Take efficiencies of turbine and compressor as 0.9 and 0.8 respectively. 20

Q. 4(c) wweRY f& wwamg 9 # fow, gv=aw Iwonft wfufy® srqum (HUCR) & w9 &1 @7
2 X za® weca it s@TEd)

Explain what do you mean by Highest Useful-Compression Ratio (HUCR) for S.1. engines
and also state its importance. 10

C-AVG—O0-HFDE 6
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SECTION—B

! Q. 5(a) @Slld A ded &1 a1 ¥ o9 @idlg alcd H IJUgFadl H dB b Id ST |

Justify the suitability of thermostatic expansion valve in comparison to automatic expansion

valve. 10

Q. 5(b) IR T A TR A W F Gw, Y JAW, IY ITHN, IO TG TiAS &l
$& Tigiad AT &, WH T P g GHATY |

Explain with a neat sketch, how air charge, air consumption, torque and mechanical
efficiency vary with the range of speed in 1.C. engines. 10

Q. 5(c) (i) UF W9 T §4A 1 a9 U RUT o7 GIOHH 9 F1d F 2 | 939ss a9 25,
50T 75 mm WO (Hg) W& 99 999 319 20 ¥ 160 bar o gRafdd svar 8 1 fAsage
% P QY FRY GRed gAwEd A qEdaT #4 ufkaidd ani |
A steam power plant, working on Rankine cycle has constant steam temperature. The

condenser pressures are 25, 50 and 75 mm of Hg and inlet steam pressure varies
from 20 to 160 bar. Explain with the help of performance curve and reason how the

thermal efficiency wili vary.

(i) A F IFGT B PA-PIA § FEF YANAT F 8 7
Which are the tactors effecting Nozzle efficiency ? 6+4

Q. 5(d) T mWid afEAT ¥, M IAeyHe F IFAF g Wl B, &A1 yailPd el g1 99w
R s 3k S8 WX 99 fagall =t zwnisd sl Rgfsy waw @ X wfod g i
F G BN | R [F 0.62 HH o |
Air flows in a ctrcular duct which suddenly contracts in the cross sectional area. Draw
the flow sketch and locate the points on the sketch where turbulent flow will occur and

calculate the dynamic loss co-efficient. Take the co-efficient of contraction as 0.62.
10

Q. 5(e) MW@T ITH (Orsat Apparatus) FT 8 ? NT@T IS0 I % A s7150 AT IqH
FRYUTAT A TEAT FIid |

What is an Orsat apparatus ? Draw a neat diagram of Orsat apparatus and explain its
functioning. 10

Q. 6(a) TH IuRad! Fehas &1 argmsam g4t 30°C 3 101.325 kPa, 40% IMofers 3muam uT yuw
Ry z9m@ 1X 110°C aFR as nf frar sar 21 3ae gveErq 19 BT e A @ ger
T werd 9X yalRa @ et @ o g wE 70°C A 9T 0.5 IME ARal W
Prfa # 21 g ¥ 60 kg/min FTRaT (Moisture) TR ST 8, @AW o B4l &l

G-93-0-H7D8 kA
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X kg/min 3T &A1 F g o F aX 9@ g8 aell TP A ¥ el 8,

qrd & h '™ = 2696.12 kl/kg i |

£110°C |
steady state atmospheric air at 30°C and 101.325 kPa with a

t heated to 110°C at constant preéssure. The heated air_ 1S ]
ried and the air leaves the drier at 70°C with
e 60 kg/min of moisture from the

in kg/min and the rate of heat

wansfer to the air as it passes through the heating unit. Use h, e = 2696.12 kJ/kg.

g

[n a drier operating at

relative humidity of 40% is firs
then allowed to pass over the material to be d

a relative humidity of 0.5. If it is required to remov
material, determine the mass flow rate of dry air required

20
% 703 7]
Do not write your Rofi No. e ,._;4:_ | v
on this Sheat - ,-").’\*51 ’ 5
S5 O a; 0,40 i
PSYCHROMETRIC CHART y x
BAROMETRIC PRESSURE 1.01325 bar i td &
SEA LEVEL 1777 kT &
i <.
T 0.45 fes
£
o ::..:
A
My o | *
sip Lo
=
2 Q
i q
— L
: -
4 p = 0.55 <
b L
| fg I
LU 0.60 4
~ g i g
=5 0.65 <
X %
Il] : E C.7D
A2
e "0.7%
- ,g
-3 ~0.80
\ a—‘Ei - ;0'55
s - wl - 0.90
- : =13 #0.85
| i
”
o - T
s el . R 5
LIAL i 5 006 2
i - L = - E
© _;.(r‘}'l:/ = Liuos a4
o 1 00¢ Q2
” s el g [t *‘ﬁh R‘*‘a i E g
. ~ N o 0.003
[ - a— ™ s - E
’ - o e J- A | el B
S (58 Sius ke 8 A
p o 'f:l__ s “---ﬁt i—q"‘ . o . Ei
-10 \ 5 0 5 10 15,
DRY BULB TEMPERATURE, °C
0.75 m¥kg 0.80 m/kg 0.85 m¥kq 0:90 m kg
BELOW 0*C PROPERTIES ANO ENTHALPY DEVIATION LINES ARE FOR ICE SPECIFIC VOLUME, mﬂ.’hg DRY AR .

O—5-0-N708 3
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Q. 6(b) TF 50% Wiithar |IY TI@ZA X &is7 D YW TE A7 & 07 HHI: 35°TF 20° 2 |

Q. 6(c)

Q. 7(a)

& fRglg o gA7 @ 7id 1500 rpm 8, Ror F1 9100 o 0.67 m U W @ @A 1.5
bar 0.96 5 (dry) 8 | I Hivd (i) 3.6 kg/s WY gailed $37 & g smavgs <Afdw
(Blading) # Fa18 (ii) 1 gr Icwiikg wifdd (Power) |

3

3
1.5 bar T8 WX v, = 0.001052% M vy, = 115937 % P
g

The angles at inlet and discharge of the blading of a 50% reaction steam turbine are 35°
and 20° respectively. The speed of rotation is 1500 rpm and at a particular stage, the mean
ring diameter is 0.67 m, and the steam condition is 1.5 bar, 0.96 dry. Estimate (i) the
required height of blading to pass 3.6 kg/s of steam, and (ii) the power developed by the
ring.

3 3
Assume, at 1.5 bar pressure, v, = 0..0010521[(l and Ve = 1.15937;?—. 20
' g g

yeiifad =9 B GR9s® & U YhE 8l & ¢ fafveT aniusel § yer & AW fafad )
A% A #t gsar 9 awiwe (Evaporative) SRGs® &1 auid Fiig |

What are the functions of condenser in a refrigerating machine ? Name different types of

condensers. Describe with neat sketch the evaporative condenser. 10

wF gehiae weiE feeer Haffa emar 40 €7 gofida 2 @ftass od aftus 3 e
QI FHE: 42° W@ 6°C & A9 aiarisad & (¢ &4 Fd ¢ | s aitess & o
¥ 9 Wg< (dry saturated ) B! €9F F &ar, Wi UG §EUS® U @OfAA # WA
AT PN |

yeiras & T
'_Temp.. ] AT (kJ/kg) =g (kJ/kg-K) FAdH (m’/kg)
| (°C) GRS o h, llg S S, |
42 1.957 249.7 410.7 1.125 1.6712 ; 0.6975
6 0.5160 — 407.15 1.018 i 1.687 0.04035 l
SR NS )
; -32 ' 0.0875 — 390.85J 0.9178 1.715 l 0.1665

o

i Fieas (evaporator’s) &7 THA weTde -32°C FT R 9TC, & 9UF A &qHAT, BT S
A GH9SH UG FHHA B RG] I T N 9T 7

C-3-0-%708 kA
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A refn geréting machine, rated to produce 40 tons of refrigeration, is used for air conditioning
between the operative temperatures of 42° and 6°C of condenser and evaporator respectively.

The refrigerant is dry saturated at the end of compressor. Find the capacity of the plant,

power and capacities of compressor and condenser.

Properties of refrigerant

=

Ten?p. Pressure Enthalpy (kJ/kg) | Entropy (kJ¥/kg-K) | Volume (m*/kg)
| €O | bar | b | b __t s
42 1.957__I 249.7 410.7 1.125 1.6712 l 0.6975
— T — S
6 0.5160 — 407.15 1.018 1.687 0.04035
= 1 3 T N 1
~32 0.0875 — 390.85 0.9178 1.715 0.1665

If the evaporator’s temperature is reduced to —32°C, what will be effect on capacity of

plant, power and capacities of compressor and condenser ? 20

Q. 7(b) TH.3E, 3w H WY UF IWHFT Saga ¥ FaX aed | & @ uedid (Knock)

frafaa yTae Wuds fafgy w@ 9 Rua § 399 JwEm & e S |
Differentiate between normal and abnormal combustion in SI engines. List out the three
10

major knock limited parameters and explain its use in the engine design.

Q. 7(c) T IVWT-3qwT S H 5 bar W YH-dg< WY 100 m/s 3T T A HEl € | frtH
Q¥ 1.5bar 2 | $6 U9 «ie7H &FGA HH9: 1280 mm? TE 1600 mm? 8 | F3 96 GAGC U
yas WAd g¢ Ud diiaw (Critical) @ 3@ 0.58, WA YATE P T W@ Hivd | AR
Ao @ ¥FAT 0.973 BI @ SionA 9X 99 F qI Yl YO (dryness fraction) WTd
Fivd | far $1 T-s G@ h-s A1 9 &1y |

WY & 7T
P | wuwh (kke) | T (kikeg K) | F@ET (m¥ke)
| (ba_l') l__ .h{. . hrg il S-r?_d-l‘ ng' _F . o | e
5.0 640.23 2108.5 1.8607 4.9606 0.00109 | 0.3708
2.9 556 | 2168 1.660 5.344 0.00107 | 0.6253
LS 467.11 2226.5 1.4336 5.7897 | 0.00105 1.158
Dry saturated steam at 5 bar enters a convergent-divergent nozzle at a velocity of
100 m/s. The exit pressure is 1.5 bar. The throat and exit arecas are 1280 mm? and
1600 mm? respectively. Assuming isentropic flow upto the throat and taking the critical
6-A3-0-7708 L
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pressure ratio as (.58, estimate the mass flow rate. If the nozzle efficiency is 0.973,

determine the exit condition of steam dryness fraction. Show the process on T-s and

h-s diagrams.
Properties of Steam
P Enthalpy '(kJ!kg) | Entropy (kJ/kg K-) Volume (m*/kg) |
| ' T | ‘ ]
(bar) E hfg S | St vf_ Ve |
5.0 64023 | 21085 | 18607 | 4.9606 | 0.00109 | 0.3708
|—2.9 L 556 2168 | 1.660 | 5344 | 000107 | 0.6253 |
1.5 | 467.11 | 22265 | 1.4336 ‘ 57897 | 0.00105’| 1.158
il =y .

Q. 8(a) & HWEIcURd |UA H VIR 5.6 MW T& @99 9 1.163 MW 8 1 19 40 bar T8 500°C

qX JeUTed BIPY GHU-CIY Al @ cxarsA B §uiad § 0.6 bar a& Y@ Bl 21 S
X T@RT ¥ 2.0 bar WX IY (1S ®@ YEId AT Tal 8, W NAEC (Processor) ATHT
¥ 2.0 bar W @« %9 W %faq gl 8| UR@ad diad (i) TEAC F NG IoqESd R
kg/hr 5, (ii) gk & & 1€ 9T kW H, (iif) 9@ ¥ w@4 9 299 A 3T th ®,
g S a1 digd @ ardy IS 25 MI/kg TR Sel qeTdl 88 2, (iv) ®utA #)
BIg! MR Iw, (v) wubrH H dfled I« & vaw ) I, aR 99 P awEH R’ ghe 6°C
g, 9 F TG B0 T-s U a9 |

9 % 40 bar 500°C X W : v = 0.08643 m¥/kg, h = 3445.3 kl/kg, s = 7.0901 kV/kgK.

P. | @ (m'kg) | Tt (kJ/kg) T (kJ7kgK)
(bar) \7 Y h, h S, s

L —_l 4 | q 4 ; N B g *__l
2.0 | 0.00106 0.8857 i 52072 | 27121 | 1.5706 | 7.0878
0.06 | 0.00101] 25.22 149.79 2565.79] 0520 | 8.335

In a cogeneration ;plant, the power load is 5.6 MW and the heating load is 1.163 MW.
Steam 18 generated at 40 bar and 500°C and is expanded isentropically through a turbine
to a condenser at 0.06 bar. The heating load is supplied by extracting steam from the
turbine at 2.0 bar, which is condensed in the processor device to saturated liquid at 2.0
bar and then pumped back to the boiler. Compute, (i) the steam generation capacity of the
boiler in kg/hr, (i1) the heat input to the boiler in kW, (iit) the fuel burning rate of the
boiler in t/h, if a coal of calorific value 25 MJ/kg is burned and the boiler efficiency is

C-3-0-%7DB 1
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. r
88 , (iv) the heat rejected to the condenser (v) the rate of flow of cooling water in the
condenser if the temperature rise of water is 6°C. Neglect pump works. Draw the T-s “
diagram. Properties of steam : At 40 bar 500°C.
v = 0.08643 m’/kg, h = 3445.3 kakg; s = 7.0901 kJ/kgK.
Psﬂ:_ Volum?(m’fkg) EnthaFﬂllJfkg) Ent-r;ﬂ)y (kJ/kg K) |
(bar) Ve v h, T hg 8¢ | I- S, |
2.0 0.00106 | 0.8857 520.72 2712.1 1.5706 7.0878
0.06 | 000101 | 2522 | 14979 | 256579 | 0520 | 8335 |
20 S

Q. 8(b) M F Ffafa gl & e N R A wwwar § @ Hig
() TF& faar
(i) Oe7sT @ FAFen T3 &t 81 B A gl
(i) #= @ T U7 4
Discuss the lubrication of the following engine patts with the help of neat sketches :
(i) Main bearings
(i) Cylinder and small end bearing of connecting rod
(111) Crank and Gudgeon pin. {5
Q. 8(c) w Th e B, UHY A ¥ WY IUicT a@ f[AfNEd dEedrsn B OSw R 9HIR
Favinog gl 8 foE afta aer i |

Explain with a sketch how heat 1s absorbed at various stages from feed water to steam

generation mn water tube boilers. 15
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