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dUll I Ilil 11 '1'11 Ny.'1 \111 is brought to original
,'Inl' hy Idilll :ili' PIO' 'S·. alculate:

i) 'lilt' ,didllli' w rk
(Ii '1'IIt v dll •. 01' illl mal energy at all end

hili'" jl il,' illitial value is 105 k1.

(b) WII II dtl yOI' III '1111 lY I laussus inequality?
• '11m 111.11 1:111111 • ill 'Illr py of the universe
will IIl'WI I (' II - uliv .

(') III 1I11 Ii, Ilid III' Ih \ 'lir expands from 7 bar and
·1()(JIl(' It I 1 () I 1 hili fill I 160°C. The heat loss from
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(a) Show that the compression ratio for the
maximum work to be done per kg of air in an
Otto cycle between upper and lower limit of
absolute temperatures T 3 and T 1 is given by

1r=(i)*-l)
(b) The following results refer to a test on a petrol

engme:

Indicated power = 30 kW

Brake power = 26 kW

Engine speed = 1000 rpm

Fuel consumption I brake power = 0.35 kglkw

Calorific value of the fuel used = 43900 kJ/kg

Detennine:

(i) The brake thermal efficiency and

(ii) The mechanical efficiency

(iii) Torque developed.

(c) A single stage reciprocating compressor takes
I m:l of air per minute at 1.013 bar and 15°C
and I livers it at 7 bar. Assuming that the law
r '()'1l1pre ion is pV135 = constant, and the
I H1'<111" i: negligible, calculate the indicated
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Attempt any two parts of the following : 2xl0=20

(a) An exterior wall of a house may be approximated
by 0.1 m layer of common brick
(K = 0.7 Whn°t) followed by a 0.04 m layer of
gypsum plaster (K = 0.48 W/°t). What thickness
of loosely packed rock wool insulation
(K = 0.065 W/rn°t) should be added to reduce
the heat loss or (gain) through the wall by 80% ?

(b) Tn a counter flow heat exchanger if

,6, T; = ,6, T
e

show that t-:. T
cm

= t-:. T
e

where,

t-:. T; = temperature difference at inlet

,6, T" = temperature difference at exit of

heat exchanger ii ~m = logarithimic mean

temperature.

(c) (i) What is gray body? How it differs from
real surface ?

(ii) Explain the Kirchhoff's law of thermal
radiation.
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