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Time : 3 hours | [ Maximum Marks : 200
T 3L [ 3| 37 : 200
Instructions ( 39) :
(i) This paper is divided into two Sections, Section—A and Section—B.
3 youd @ el § fawifsa 8, @s—A 3R @B |
(i) Each Section contains eight questions.
Tk @ # 38 I 2
(iii) A candidate has to attempt twelve questions.
ws glienefl i ang v # W fore 2

(iv) Question Nos. 1 and 9 are compulsory and out of the remaining, any
ten are to be attempted choosing five from each Section.

Y T 1 31K 9 I1fa § 31K 3w ywHi # 4 forel 7| %1 3w fore B, v @
¥ ufe-ure 9% $I 8 BT 2

(v) Question Nos. 1 and 9 consist of five parts each. Each part will be of
6 marks. Word limit will be 150 (in relevant subjects only).

. YUY TEAT 1 397 9 % Uig-qia Wil 8| I 9 & U 6 37k Fuiia 21 weg we@n
150 d% Hiftrd 2 (W geg fosai 7))

(i) Remaining questions will be of 14 marks each.

39 Y9 14 3Tehi & Tfd I B
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1. Answer the following questions :

SECTION—A
TWE—A

Frfafea st % I @if

(@)

(b)

(c)

(@)

The pilot of an aeroplane flying horizontally at a height of 2000 m with a
constant speed of 540 km/hour wishes to hit a target on the ground. At
what distance from the target should he release the bomb in order to hit
the target? At what angle would be target appear to him from that
distance?

540 km/hour i Tfd & 2000 m s W &fes T & I 9161 Tk WIS 1 T
i T R0 U T W IER &1 9181 2| e W IER FA 2 39 99 I A6 F fpat
T W g FE =fed ¢ 39 gl & 39 wed fehan v W fewrd ame |

Derive an expression for shear strain energy relation with principle stress.

q& BIGEK] (principle stress) % 1Y ITEU ﬁlﬁiﬁl Fal (shear strain energy)
% gey % foru srfireises sgem Hifv)

During an electric discharge drilling of a 10 mm square hole in a low
carbon steel plate of 5 mm thickness, brass tool and kerosene are used.

The resistance and the capacitance in the relaxation circuit are 50Q
and 10uF respectively. The supply voltage is 200 volts and the gap is
maintained at such a value that the discharge (sparking) takes place at
150 volts. Estimate the time required to complete the drilling
operation.

5 mm HIETE et & e W <ie § 10 mm T f&5g (squarehole)sﬁﬁiﬁm
Teefin = <M, S8 7o v K 3w o5 9 8| feetede afdhe 1 Ifedie (resistance)
LEREG| (capacitance) sH3I: 50 2 3R 10uF gl H"ﬁl’é Flees 200 e 2 9 g
%I 30 T hl 9o W @1 a1 ? formd fop fezamst (wnfd) 150 diee = g 21 faefin
FHiate i B % oY sTrawaes 9w &1 3T i

What is the crystal structure of Barium? If the atomic volume is equal to

39-24 cma/ mole, then determine its linear density of atoms along the
plane (110) direction.

afm $i e 5= #7127 3fe T ST 39-24 cm® /mole % SR 81 q
aaae (110) feen # saeh wamgsi i Wash qa=ar & Fawo Hifm)
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(e) Using a horizontal axis surface grinder a flat surface of C65 steel of size
100 mmx 200 mm is to be ground. The grinding wheel used is 250 mm in
diameter with a thickness of 20 mm. Calculate the grinding time required.
Assume a table speed of 10 m/min and wheel speed of 20 m/s.

Bt UfaE T TTES 1 T4 0 100 mm x 200 mm 159 % C65 Wi &
Fole GURT 1 ATsE TR ST B s It =ie 250 mm =@ |fgd 20 mm HieE
H1 2| 33T UrEfen 2rgm it o Fifsie) 7m e 2ee @fiE 10 m/min 3=
wfig 20 m/s Bl

2. (a) A belt 100 mm wide and 8:0 mm thick is transmitting power at a belt
speed of 1600 m/min. The angle of lap for the smaller pulley is 165° and
the coefficient of friction is 0:3. The maximum permissible stress in the
belt is 2 MN/m2 and the mass of the belt is 0-9 kg. Find the power
transmitted and the initial tension in the belt. Find the maximum power
that can be transmitted and the corresponding belt speed. 9

100 mm S U6 8:0 mm el 9¢¢ 1600 m/min i See T W qr@Ew &1 Y901
w21 B ﬁaﬂ%ﬁ T B BT 165° B ﬁTH&UTﬂUﬂ?F (coefficient of friction) 0-3
2| e § I1frerad e vfaee 2 MN/m? ® 997 Se¢ 1 Z&99M (mass) 09 kg 21
o7 TR AT 9TER AT S § WRIRTEh G STa <hifere | STfirehad arat St feh Swor femn
I Goh AT FETUd See T 1a hifeg)

(b) What must be the length of a 5 mm diameter aluminium wire so that it

can be twisted through 1 complete revolution without exceeding a shear
of 42 N/mm?. Take G=27 N/mm?. 5

5 mm =E I TGHFHEE IR hl e e gl amee ed R | 1 3
‘Eﬁfh (revolution), 42 N/mm? & ITTEqU] (shear) T It = 'ﬁﬁ, + It Ua
(twisted) T =1 @eh| W= ST G =27 N/mm?.

3. (a) A point is subjected to a tensile stress of 250 MPa in the horizontal
direction and another tensile stress of 100 MPa in the vertical direction.
The point is also subjected to a simple shear stress of 25 MPa, such that
when it is associated with the major tensile stress, it tends to rotate the
element in the clockwise direction. What is the magnitude of the normal
and shear stresses on a section inclined at an angle of 20° with the
major tensile stress? 9

u fag &fowt fon o 250 MPa % @ Sfaeet (tensile stress) % 3 2 aen gy
FeErer fem d 100 MPa % & gftee & 1A 21 fog 25 MPa % H1EROT S19Eq0
BIGEH (simple shear stress) % e ‘iﬁ%, WW%WS@H&@WW
(major tensile sUess)%WW%mW%,%ﬁﬁﬁmﬁmﬁTﬁﬁ
! Ygd HA1 2| THE@ T Tiaad F HY 20° F B W FAG §L IS W
HH (normal) yfeer 3t e gfaes (shear stress) <hl iEToT (magnitude)
R 27
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(b)

(@

(b)

(@

(b)

(@)

A steel cantilever beam of 6 m long carries 2 points loads 15 kN at the free
end and 25 kN at the distance of 2-5m from the free end. Determine the
slope at free end and also deflection at free end. I=1-3x10% mm*
and E=2x10° N/mm?.

6 m TS U LIt Hiletiat i g1 fargati Wias ol 7, 7o R W 15 kN 91 g5
@ 2.5 m g W 25 kN | go R W et w6 W & goa R W {98 (deflection)
fuifm A 1= 13x108 mm* a1 E= 2x10° N/mm? |

A hollow shaft of diameter ratio 3/8 is required to transmit 600 kW at
110 r.p.m. the maximum torque being 20% greater than the mean. The
shear stress is not to exceed 63 MN/m? and the twist in a length of 3 m
not to exceed 1-4 degrees. Determine the diameter of the shaft. Assume
modulus of rigidity for the shaft material as 84 GN/mz.

110 r.p.m. W 600 kW ST &+ % folU 3 /8 ST I 9161 U Wit IMH 6l T8
Bt 8, e 2 S 7 A1 (mean) & 20% 1 21| 3199V Ufdee (shear stress)
63 MN/m?> ¥ 31 7 81 921 3 m 6 =18 & U7 (twist) 14 Tl @ s 7 81 o
% =g 1 fuRo FifR) e e ® fou gea Ui (modulus of rigidity)
84 GN/m?> % &9 # #ifu

State the differences between closed and open coil helical springs.

FAISS aYT AT i afetshet fBrE & 787 a0 =1 U Hifsg|

In an experiment, a steel specimen of 13 mm diameter was found to
elongate 02 mm in a 200 mm gauge length when it was subjected to a
tensile force of 26-8 kN. If the specimen was tested within the elastic
range, what is the value of Young’s modulus for the steel specimen?

TH M H 13 mm o T Wil T4 B 79 38 268 kN & a1 o1 o 37efia foman man
U1, 200 mm TS FEE § 0-2 mm FHNG I 77| Ife T T 0T TR WM
(elastic range) F 3l e mn 7, i :I'@ % for g I + EUTWB (Young’s
modulus) T T TH 87

Draw the line diagram and explain product cycle in manufacturing.

e sEm Eitae 3R a4 3ae =% % 91 1 avie Hiv)

The turning moment exerted on the crankshaft of the engine is
given by :

T = 10000 + 2000 sin26 — 1800 cos20

where g is the crank angle measured from TDC.
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Assuming the load torque to be constant, determine —

(i) the power of the engine when turning at 250 r.p.m.
(i) the moment of inertia of the flywheel if the speed variation from the
mean speed is not to exceed 0-2%;

(iii) the angular acceleration of the flywheel for 6 =45°.
$9 I Shehyee W TR T < A e % g g mn R
T = 10000 + 2000 sin26 — 1800 cos 20
W& 0 8 TDC ¥ A19T TR sheh |
&g 2% =i fRR AMa 7, Fuifa Hife —
(i) 35 i wifes =T 250 r.p.m. W &;
(ii) TSR 1 Fecd MYl Al AT A | Il TiEd 0-2% : & e 7 9
(i) FATSERIET 1 HIVIT =T 0 = 45° &% foIu)

(b) Draw the SFD and BMD from the following figure : 7
=1 smefa & SFD @u1 BMD @Eifen :
100 N 200N 300N

A 60° 450 3° g
¢ C D E
“1m 1m 1m 1m

7. (a) A small project consisting of eight activities has the following

characteristics : 9
Time-Estimate (in weeks)
Activity Preceding Most Most likely Most
activity optimistic time (m) pessimistic
time (a) time (b)
A None 2 4 12
B None 10 12 26
s A 8 9 10
D A 10 15 20
E A 7 75 11
F B, C 9 9
G D 3 35
H E,F,G 5 5

Mechanical Engineering/42A 5 [ P.T.O.
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(i) Draw the PERT network for the project.
(i)
(iii)
(iv)

Prepare the activity schedule for the project.
Determine the critical path.

If a 30-week deadline is imposed, what is the probability that the
project will be finished within the time limit?

313 ToramehetTdl 9Tt weh Y ieie o e STfieE §

T - AR (THRE °)
EIREToint e Tt Tt LEIPED
HAHAT MG YT e
gad (a) 99 (m) 5 (b)
A EIEE 2 4 12
B HIE TE 10 12 26
C A 8 9 10
D A 10 15 20
E A 7 75 11 9.
F B, C 9 9
G D 3 35
H E,F, G 5 5

(i) e % fU PERT 729 AR shifsm)
(i) S5 % foTq HE%a™ J9A1 (activity schedule) 133
(iii) Shifeh (critical path) &1 FgREl Hifg)
(iv) I 30 THTE H TS ] Hi TE A, Toide THI TS H QU7 2| R TR

27

(b) Copper (FCC) has atomic weight 63-5 g/mol and atomic radius

Mechanical Engineering/42A 6

0-128 nm (1:28 A). Find its density in gram/cc. 5

HM (FCC) H 635 g/mol THY] HR TAT 0-128 nm (128 A) AW Frsan & B
3HH! T H gram/cc ¥ @ i

A bronze spurn pinion rotating at 600 r.p.m. drives a cast iron spur gear
at a transmission ratio of 4 : 1. The allowable static stresses for the bronze
pinion and cast iron gear are 84 MPa and 105 MPa respectively. The pinion
has 16 standard 20° full depth involute teeth of module 8 mm. The face
width of both the gears is 90 mm. Find the power that can be transmitted
from the standpoint of strength. 8

Mec]
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600 r.p.m. T TV F @I T s o fafem 4 : 1 3 grafem Wl w o s
3 T TR =1 = 21 s e 3 e s & for s @i wfaes
(allowable static stresses) H3: 84 MPa @41 105 MPa &l fUf@9 # 8 mm
Ed % 16 W88 20° B S FHaiege A9 &1 gFi i H1 G =ters
(face width) 90 mm 2| 98 W& (power) F1d hifse St o wm=d & o & guf@
&1 1 T

(b) Explain the working principle of electro-magnetic forming. Also explain
its advantage, disadvantage and application. 6

ﬁgﬁ-ﬁﬁiﬁﬂ FEqU (electro-magnetic forming) % SR g %1 9ui Hifsm)
T o, Wemd a1 A & ot avi Hifsw)

SECTION—B
©S—B

9. Answer the following questions : 6x5=30
Frafafea yei % 3w & .

(a) A reversible heat engine receives 3000 kJ of heat from a constant
temperature source at 650 K. If the surroundings is at 295 K, determine —
(i) the availability of heat energy;
(i) unavailable heat.

T Fraftieret #ie 357 650 K 0 T R A9 Hid @ 3000 kJ IS TH F1 1 43 i
(surroundings) 295 K T &, Td & —

(i) S S| I GATT,
(ii) TREES e

(b) Air at 20 °C, 40% relative humidity is mixed adiabatically with air at 40 °C,
40% RH in the ratio of 1kg of former with 2 kg of latter (on dry basis).
Find the final condition (humidity and enthalpy) of air.

20 °C W 91, 40 °C W I % T1F 40% AT AT (relative humidity) TaH &9
B TS B S B, T8 A 1 kg %G H 2 kg b IIE H 40% RH (I ER R)|
a1y i FHfan e (S T Tedt) w1 Hifsm)

Mechanical Engineering/42A 7 | B.T.0.
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(¢) Aluminum fins 1-5 cm wide and 10 mm thick are placed on at 2-5cm
diameter tube to dissipate the heat. The tube surface temperature is
170 °C. Ambient temperature is 20 °C. Calculate the heat loss per fin.

Take h=130 W/m?°C and k=200 W/m °C for aluminum.

l-Scmaal’s;fI\?rﬂ'{10mmﬁﬁ@ﬁﬁﬁﬁ3@%ﬁ%h2-5cm@lﬂﬁ
ST R T TR 2| S H1 IR A9 170 °C B| TRAW AT (ambient temperature)
20°C Bl 9fd f&7 I ¥ (heat loss) ST TmT Hifdw) - 130 W/m?°C 3K
k=200 W/m °C Tegiq & fore fifsm)

(d) Engine oil flows through a 50 mm diameter tube at an average temperature
of 147 °C. The flow velocity is 80 cm/s. Calculate the average heat transfer
coefficient if the tube wall is maintained at a temperature of 200 °C and
it is 2 m long.

147 °C % 3i1Ed A9 W 50 mm SATE i S & ¥ B 357 3AT0e T8 2| Ta2-3m
(flow velocity) 80 cm/s 2| 3MGd 1 ST I Y TET i A =g g B
200 °C 19 W ¢ T@T J1d1 & 3R 98 2 m osl 2|

(e) A domestic food freezer maintains a temperature of —15 °C. The ambient
air is at 30 °C. If the heat leaks into the freezer at a continuous rate of
175 kd /s, what is the least power necessary to pump the heat out
continuously?

T Be] | I 15 °C I AIHH SHIC W@l 81 TRASht 9 30°C W 2 Ak e
175 kJ /s <1 Fad & A IR 7 fish Bieft &, o b PR amet Fepren % fore freft
FaH WfHT (least power) TEWEH 27

10. (a) A turbine operating under steady flow conditions receives steam at the
following state — Pressure 13-8 bar; Specific volume 0-143; Internal energy
2390 kJ/kg; Velocity 30 m/s. The state of the steam leaving the turbine is
Pressure 0-35 bar; Specific Volume 4-37; Internal energy 2360 kJ/kg; Velocity
90 m/s. Heat is lost to the surroundings at the rate of 0-25 kJ /s. If the rate
of steam flow is 0-38 kg/s, then what is the power developed by the turbine? 10

ST el 7R # HRRG U 2aied fie ffy o o s & — 2w 138 TN,
fafare 3 0-143; 31iafes 3 2590 kJ /kg; 31 30 m/s | 287 § Y Fierer areft wm
1T S 0-35 SK; Ffdee SR 4-37; SR I 2360 kJ /kg; 390 m /s | ST
025 kJ/s 1 0§ Wi & T Bt }1 A W19 YETE (steam flow) I 2 0-38 kg/s
&1, a1 2t g faesfea wifs (power) Teohat 87

Mechanical Engineering/42A 8
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(b) A convergent divergent nozzle receives steam at 7 bar and 200 °C and it
expands isentropically into a space of 3 bar neglecting the inlet velocity.
Calculate the exit area required for a mass flow of 01 kg/sec, when the
flow is in equilibrium through all and super saturated with PVi3=cC -+

Tk AR SER (convergent divergent) TN 7 SR 31K 200 °C W W9 2t WIH St
B 3R g oI I i Ve A B 3 TR T o I I &9 H foeqa 2 2
0-1 kg/sec % Z9UH VT8 (mass flow) = foTC 37awae 770 & (exit area) & TR
e = yars ot e wnERen g araw py e = C%Wﬁﬁﬁjﬂ (super saturated)
2l

11. (a) A steam power plant operates with a boiler output of 20 kg/s steam at
2 MPa, 600 °C. The condenser operates at 50 °C dumping energy to a
river that has an average temperature of 20 °C. There is one open feed
water heater with extraction from the turbine at 600 kPa and its exit is
saturated liquid. Find the mass flow rate of the extraction flow. If the
river water should not be heated more than 5 °C, how much water should
be pumped from the river to the heat exchanger (condenser)? 9

TS W TR WAE 2 MPa, 600 °C W 20 kg/s TH o SigeR 3132YE A1 3T T 2l
& g 3ME@ 9™ 20°C 2 7 3R e 50 °C S TS W AR = 2
600 kPa W 21T | sl (extraction) o A1 Ueh 379 HIS T Elet & 71 39 (|
HQFI % (saturated liquid) 2| Frerdor vaR = gomE TaRE @ (mass flow rate) T4
Hifsre| afe 78 51t 1 5 °C T 3feres T 7 forn IR, 46 A Eie wreesR (e | vt S/t
aq feram ST =nfee ?

(b) A convergent divergent adiabatic steam nozzle is supplied with steam at
10 bar and 250 °C. The discharge pressure is 1:2 bar. Assuming that the

nozzle efficiency is 100% and initial velocity of steam is 50 m/s, find the
discharge velocity. 5

U PR a5 (convergent divergent adiabatic) &4 19T I 10 bar
3R 250 °C W 9 (steam) E7| CﬂT‘Iﬁ-f i It B fos= g (discharge pressure)
1-2 bar &1 78 WA 5T I A G 100% & T 91 (steam) 1 IR T 50 m/s 7,
farst a3 (discharge velocity) FTd hifa]

12. (a) A car weighs 13 kN and has a wheelbase of 2:5 meters. The centre of
gravity of the car is 12 m in front of the rear axel and 800 mm above the
ground level. The car is having brakes on all four wheels. The coefficient
of adhesion between the road and the wheels is 0-5. If the car is moving
up an incline of angle whose sine is equal to 0-1, calculate — 9

i) load distribution between front and rear axles;

(i) distance at which it can be stopped while going at a speed of
50 km/hour when only rear wheel brakes are used.

Mechanical Engineering/42A 9 [ BT
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T T T9 13 kN B 3R g6 =hetes 2-5 et 2| HR HI Tocd -3 (IS (rear)
T % FE@ 1-2 m & A e 8 800 mm 2| HR ¥ =i afgdi (wheels) ® 5
aﬁ%‘mgamqi%a’i%iﬁasm WW (coefficient of adhesion) O-S%I‘qﬁzﬂ'{
I &1 3R 37Fd S0 TEh ST (sine) 0-1 ¥ wUst 2, 31 W@ 8| uReher e —

() 3 (front) 3 RIS (rear) T & A TR @1 (load distribution);

(i) 50 km/hourﬁmmag%maaﬁ#ﬁgﬁ (rear) S % AN fhT STd
%, 97 gft o w 1 38 T 1 F

(b) A 15cm outer diameter steam pipe is covered with 5 cm high temperature
insulation (k= 0-85W/m°C) and 4 cm of low temperature (k= 0-72 W/m °C).
The steam is at 500 °C and ambient air is at 40 °C. Neglecting thermal
resistance of steam and air sides and metal wall, calculate the heat loss
from 100 m length of the pipe. Also find temperature drop across the
insulation. . 5

T 15 cm STE( ™ Jre W 9 5 cm 39 919 $GONH (k= 0-85 W/m °C) 3
4 cm =d @9 (k=0-72 W/m °C) & sTesed 1 WM (steam) 500°C W 2 3K
afiestt a1 40°cm%|@nmmuﬁﬁﬂ@a@w®1w@aﬂuﬁsﬁmm
T 100 m ST e TIET & BrETER S B i o Hf) ST < SRR A
UM (temperature drop) ot e i)

13. (@) A motor body is 360 mm in diameter (outside) and 240 mm long. Its surface
temperature should not exceed 55 °oC when dissipating 340 W. Longitudinal
fins of 15 mm thickness and 40 mm height are proposed. The convection
coefficient is 40 W/m? °C. Determine the number of fins required.
Atmospheric temperature is 30 °C. Thermal conductivity = 40 W/m °C. 8
e Hiex §fd) 1 =A@ (ATEd) 360 mm T TEIE 240 mm 7| FHH TS A 55°C &
ifren < B TR S YR 340 W BTl 15 mm HieT 37 40 mm =g i Afregiete
fipq SreATfed 8| Ha@d TOT (convection coefficient) 40 W Jm?°C Bl & T
T 1 Fator S arREestE 99 30 °C B HEAT ekl = 40 W/m °C |

(b) The temperature at the inner and outer surfaces of a boiler wall made
up of 20 mm thick steel and covered with an insulating material of 5 mm
thickness are 300 °C and 50 °C respectively. If the thermal conductivities

of steel and insulating material are 58 W/m°C and 0:116 W/m°C
respectively, determine the rate of flow through the boiler wall. 6

20 rmm HF2 Tie A1 5 mm T % eI ggeten Afeferet Hi s g8 S H
S 35 et 37T sTEd gsSt R AT s 300 °C 3R 50 °C Bl A Hie 3R Fgaten
Afefrae $ s Ierhard HA: 58 W/m °C 31K 0116 W/m °C &, Ser §an %
TEd WaTE 1 g T hiiaC|

Mechanical Engineering/ 42A 10
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14. (a) A two-stage, single-acting air compressor COmpresses air to 20 bar. The
air enters the LP cylinder at 1 bar and 27 °C and leaves it at 4-7 bar. The
air enters the HP cylinder at 4-5 bar and 27 °C. The size of the LP cylinder
is 400 mm diameter and 500 mm stroke. The clearance volume in both
cylinder is 4% of the respective stroke volume. The compressor runs at
200 r.p.m., taking index of compression and expansion in the two
cylinders as 1:3, estimate — 9

(i) the indicated power required to run the compressor;

(ii) the heat rejected in the intercooler per minute.

21 SRUMETE, TheTHRRA TR H38L 9 i 20 bar T AHIS (compressor) Hdl R
Lp faferet & 1 bar 3R 27 °C W I1Y AW Tl § 91 47 bar W B1S <l 81 HP
Ryt it 4-5 bar 31 27 °C T Tg Y39 Fh 21 LP faferet 1 9 400 mm =T
31t 500 mm & 21 eHi fafeiedl #§ FaHM AFGH (clearance volume) gefed
I diegH 4% &1 IR 200 r.p.m. T geral 21 eFi faferst § 9died (compressor)
ek 3R TER 1-3 O §Y 3ATheH HifT —

(i) HIR B =T o fore S glea Ty

(i) St frie setgper ® FUpd F1 (rejected heat).

(b) Air in a closed vessel of fixed volume 0-15 m° exerts pressure of 12 bar at
250 °C. If the vessel is cooled so that the pressure falls to 3'5 bar,
determine the final pressure, heat transfer and change of entropy. 5

0-15 m3 Frd 3 (fixed volume) % &d T (closed vessel) H 9 250 °C
szaralaaﬂﬁwma;{eﬁ%m&maﬁémﬁmm%ﬁaﬁﬁ;m 3-5 bar T
fir 2, 3ifm o, ST SO S Gt wiEdE S Hi

15. (a) A counterflow double pipe heat exchanger using super heated steam is
used to heat water at the rate of 10500 kg/hr. The steam enters the
heat exchanger at 180 °C and leaves at 130 °C. The inlet and exit
temperature of water are 30 °C and 80 °C respectively. If the overall heat

transfer coefficient from steam to water is 814 W/ m2K, calculate the
heat transfer area. What would be the increase in area if the fluid flow
were parallel? 9

JAfdad W9 (super heated steam) T YA HE T T HISL Tl S 1 BT
TFFEIL 1 ST 10500 kg/hrﬁaﬁwnﬁaﬂﬁ%mmm%r@z@%ﬁ
# WY (steam) 180 °C T Jh¥ Tt & T 130 °C W BIE Tt 21 IR 1 A (inlet)
o A (exit) A9 AN 30 °C 37K 80 °C 81 Al W (steam) § T 1 FHT FEAT
ST 814 W/ m2K &, T ST & 31 o <hifor| &t # et 9f gnft afe e
TR (fluid flow) FHMIGE &1 &7

Mechanical Engineering/42A 11 [P.T.0.
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Energy is received by a 2m x 2m solar collector whose normal is inclined
at 45° to the sun. The energy loss through the atmosphere is 50% and
the diffuse radiation is 20% of direct radiation. Determine (i) the energy
emitted by the sun and (ii) emission received per m? just outside the
earth’s atmosphere.

TH 2m x 2 m TIeR FHefaed g S0 ot fraeh! A0et g H AR 45° W A 2
IgHSA & FAT FeAl B 50% & IR fowi@ faferwn (diffuse radiation) S
fafertor &1 20% 2| Taior = 6 () 9 g Scafsia S aen (i) 92t & S agrsa
% sTe gfd siHer Tl IeasH|

A vessel of volume 004 m® contains a mixture of saturated water and
steam at a temperature of 250 °C. The mass of the liquid present is 9 kg.
Find the pressure, mass, specific volume, enthalpy, entropy and internal
energy.

0-04 m® 91 T U (vessel) § 250 °C AT9HM W HJH SeT HR 9T (steam) I H0T
2| T 1 geAWH 9 kg IS 21 T, geEA, fafire smae, wiedt, Tt 3 stafes
ST 14 it

10 kg of water at 45 °C is heated at a constant pressure of 10 bar until it
becomes superheated vapour at 300 °C. Find the change in volume,
enthalpy, internal energy and entropy.

10 kg 91T 45 °C %I 10 bar % Tdd gTsl T TH -1 ST 2| 578 @9 T8 300 °C W 3fead
gy & 7 9ee S| A § giEdd, e, siaie e 3 G e i

* % K
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