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(Use of approved steam and refrigeration tables and chiarts and heat and
mass transfer data book is permitted)

Answer ALL questions,

PART A —- (10 x 2 = 20 mavks)
Siate the {iret law for a clesed aystem undergoing a cycle.
Define rraversibitity.
Give apy two advaniages of vaullistage aiv cotupressor.
Whint is nnooiy standard cycle?
What aee the four basic cempouents u-f' a steam power plant?
Pofine vefviperating offaci
Vidtbreatinte Lelwemi eovduction and convection,

yog Doy ot covadnetiog,
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PART B — (5 % 16 = 80 marks)

A quantity of a substance in a closed system is made to undergo a
reversible process, starting from an initial volume of 1 m® and an
initial pressure of 10° Pa. The final volume is 2 m3 Compare the
work done by the substance, (1) the pressure times volume remains
constant (2) the pressure is inversely proportional to the square of
the volume. (8)

During one cycle the working fluid in an engine engages in two
work interactions : 15 kd to the fluid and 44 kdJ from the fluid and
three heat interactions : two of which are known 75 kd to the fluid
and 40 kJ from the fluid. Evaluate the magnitude and direction of
the third heat transfer. (8)

Or

A nozzle is a device for increasing the velocity of a steadily flowing
fluid. At the inlet to a certain nozzle the specific enthalpy of the
fluid is 3025 kd/kg and the velocity is 60 m/s. At the exit from the
nozzle the specific enthalpy is 2790 kJ/kg. The nozzle is horizontal
and there is a negligible heat loss from it. Caleulate : the velocity of
the fluid at exit ; the rate of flow of fluid when the inlet area is
0.1 m? aud the speciiic volume at inlet is 0,19 m¥kg and the exit
areca of the nozzle when the specific volume at the nozzle exit is
0.6 m¥ k. (8)

Alv enters a gos tivehine systern with o velocity of 105 m/s and has o
specific volume of 0.0 ¥k The inlet aven of the gas turcbine
sysbom s 0,00 @™ AL exit e air bas o voloaty of 1835 m/s and has o
anccific volivoue of 1 m¥ke. T its vassage (hrough the turbine
systony, the spoctlic cothaloy of the au is veduced by 145 kd/kg and
the iy alao has o heat transfor Joss of 27 kd&/hp. Detompine
(13 the mpss How vele of the gy ihreogh the bucbine system in lip/s
(23 the ouit aven of the Lurbing aystenr o m? and  (3) the nower
devaioped by the buhine systenn in kW, {8)
A slugle stage reciprocating air compressor takos oo aiv of 1 hav and
15°0, The conditions at the end of svction ave 0.97 and 307C.
The dischavge pressere is 6 bar. The  clervance 1s H% of the stroke.
The compreseion and expension {sllows pyv!d o Ceastant, IPind the
volumeiric efficiency of the compressor, (8)
To increase air standard efficiency of an Utto cycle, the compreasion
vatio is increased by 40% and it hias been found that the increase 1u
thermal efficieney of the cyele iy 14%. Find out the initial

compression ratio and thermal efficiency. {8)
Or
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(i) Show that the efficiency of the Otto cycle depends only on the
compression ratio. (6)

(ii) A compression ignition engine has a stroke 27 c¢m, and cylinder
diameter of 16.5 cm. The clearance volume is 434 cm?® and the fuel
injection takes place at constant pregsure for 4.5 % of the stroke.
Find the efficiency of the engine assuming it works on the diesel
cycle. (10)

(i)  With a neat gsketch explain the working of Babcock Wilcox boilers.
(8)

(ii) Briefly discuss about the properties of the refrigerants. (8)

Or

(i)  With a T-s diagram, explain the principles of vapor compression
cycele. ‘ (8)

(i1)  Distinguish between fire tube boiler and water tube boiler. (8

A plane wall 10 em thick generates heat at the rate of 30 kW/m?, when an
electric curvent is passed through it. One face of the wall is insulated and
the other face is exposed to 25°C air. If the convective heat transfer
coefficient between the atr and the exposcd surface of tha wall Js
50 Whn? K, determine the maximum temperaivure in the walll The
thermal conductivity of the wall material is 3 Wi K

Yo
()

A gloam pipe iy coveved with fwo Tnyeos of inmddabion, Bhe fissiiayer boiog

S em thick and {he second 5 ez, "The wipe fs mnde ol ateel (b o Bl W 1)

Braviog on 1 of 1680 50w and O of 140 o, The fanide sod cotsade fihn

; By Tt L e L. b [N
covifients ovoe SO md H.O W 1 veaspectively Cliloniate tho hont Iong

P i , i . YO o .
par ootre ol pipe, i othe stenw fempoeeatvee js 30070 ang the aw

temapezatave 1n 5070, The thermal eonductiviiy of the bwo insulating

matenals w307 and 0,093 Winy Korospectively.
(17 A domesiic hot water tank 0.5 s diameler ond 1 m bigh i radiating
to the surromndisps. The sorfbce cmissivity end tomperalure ave
0.8 and 8070, and the swmbicut temperature 1 2°C, Compute the
aceat tost by radiatioon frem the tenk. What is the veduction in heat
losy if the bapk 1s coated with aluinioioo peint of eroinsivity 0.37
(1)
(1) A eyhinder of 26 vun diameter s indtioly a2t 150° € and is quenched
Ly lmwmersion in an 80°C oil bath, whicli moves at a velecity of
2 n/a in cross {low over the cylinder. What is the initial rate of heat
loss per vt length of the cylinder? (&)
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(b) (i) Assume that a person can be approximated as a cylinder of 0.3 m
diameter and 1.8 m height with a surface temperature of 25°C.
Calculate the body heat loss while this person is subjected to a
15 m/s wind, whose temperature is —-5°C. (8)

(i) Two large parallel planes of emissivity 0.8 and 0.6 are maintained

at temperature of 560°C and 300°C respectively. Compute the
radiant heat exchange per square metre between them. (8)
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