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B. Tech.
(SEM. IV) THEORY EXAMINATION, 2014-15
APPLIED THERMODYNAMICS

Time : 3 Hours] [Total Marks : 100

ot i atemptwtt-questionyvery carefistty:
(1) Al questions carry equal marks.
. (@) Use of Steam Table/Mollier chart and
Calculator is allowed.
(v) Be precise in your answer.

1 Aftempt amy two parts of the following: 10=2=20

(2) What is the physical significance of thermodynamic
relations? Prove all Maxwell relations using
equations based on thermodynamics laws.

(b)  Ower a certam range of pressures and temperatures,
the equation of state of a certain gas is prescribed
by the relation
v = (RT/p) - (C/ T?) where C is a constant.
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Set up expressions for a change in enthalpy and
entropy of the gas. Consider the change to occur

CGas temperature and pressure at inlet = 20°C and

as T50mm of mercury and latent heat of

The following data are obtained in a boiler trial:

Hﬁlﬂnuwaﬁ.%ﬂ.#ﬂiuﬁ.%ﬁ
Condensate collected = 1800 kg/hour, Flow rate of
cooling water = 57300 kg/hour, Inlct temperature of
cooling water = 8.5°C, Outlet temperature of cooling
water = 26°C. Delermine:
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@ ..F:EE () ] supersonic nozzle is 1 be designed for air flow
(1) Condenser efficiency pith Mach number 3 4§t the exit section which
@ Dryness fraction of steam entering the e L AR ——
c ruﬂﬂﬂ.-? the nozzle exit are
Mo o g e o ﬂrzEnEM_uFEEEEmH
. el . ) nggu.ﬁgﬂﬁﬂn.
)  Throat area.
3 Aftempt any two parts of the following: 10x2=20 = Ea.!ﬂ”ﬁh&aﬁﬂ:ﬂ
(8) A steam engine of 30 cm diameter and 50 cm s discherys. -
stroke length is supplied steam at 10 bar and 4 Attempt any two parts of the following: 10%2=20
300°C. The steam expands adiabatically
bar and then release ocours at constant volume @ q EI«&&EEIE
10 2 condenser at 0.3 bar. Represent the cycle o PRy it ot
ﬂﬂﬂﬂﬂﬂ plots and compare it with the IR v, g
ing dingram for the compiete Rankine _m_ nnuul..aﬂ._!ﬂli&iﬁaﬁn
cyde. Determine: (b) Fniﬁ?&uﬂnﬂﬁd_hing
®  The modificd Rankine cycie efficicncy, enters the turbine at 25 bar and 250°C. The
. — ot
. a closed heater
cmplecepesion 3.5 bar and for an open heatr a1 07 _ul._d“n
condensate of the closed heater is discharged into
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the low pressure open heater Calculste the
thermal efficiency of the cycle. Neglect the pump
cycle efficiency.

c Flgf%%?iiﬂﬁ.—_ﬂ
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5 Atiempt amy two parts of the following:

enthalpy drop in the stage comsidering stage
efficiency of 080, ratio of linear velocity of blade
to ahsolute velocity at inlet of moving blade=0.7,
blade outlet angle = 20°.

(8) Classify Gas turbines. Explain the cycle on which
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Gas turbine works? Also, explain it with rebheat
and regeneration showing its effects when used
simultanecusly in a single cycle.

Alir enters the compressor of a gas turbine plant

operating on Brayton cycle at _-l._!nl.n.n!-n_

fior the net work output, cycle efficiency and the
work ratio.

engine. Explain
turbojet engine.

ing and construction

10x2=20
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