USN 10ME/AU43
Fourth Semester B.E. Degree Examination, Dec.2014/Jan.2015
Applied Thermodynamics
«'i-{]‘:}me: 3 hrs. Max. Marks,‘ﬁ
/ﬁ Note: Answer any FIVE full questions, selecting *
i atleast TWO questions from each part. W
Iy . y\% 4
2 0 PART - A t
E 1 a Dé’%p n
g i) Ipy of formation. O
2 i) of combustion. ﬂ/
g iii) {Onietric air. ‘\Q/
B iv) Excess &/ and .
2 v)  Adiabatic fl{fpé temperature. % (10 Marks)
?E b. The products of?%vstion of an unknown hy carbon C,H, have the following
3 g composition as meas @/&)j an orsat apparatus: = 8.0%, CO = 0.9%, 0, = 8.8%,
2 oo N> = 82.3%. g Q .
£ Determine: ¢ % 4
g o i) The composition of the ﬁﬁ?}* *
28 ii)  The air/fuel ratio and {S“ ¢
g€ iii) The percent excess air used. 0 (10 Marks)
= .g 3 a. With the help of P-V and T-§ Qi%ams, derive an expression for the air standard efficiency
g g of diesel cycle. s Ze (10 Marks)
s B b, An ideal diesel cycle runiy 4t 2000rpm, has a%ression ratio of 20 and uses air as the
&2 working fluid. The st air at the beginning of the ompression process is 95kPa and
"g 5 20°C. If the maxi temperature in the cycle is@t to exceed 2200K, Determine:
g .g i) Thermal efﬁc&; if) Mean effective pressure; 11i) Net york output per unit mass of air;
Z E iv) Specific ai(\ umption in kg/s and Take density air =@25 kg/m’. (10 Marks)
=Rl +
é g 3 a. Explain y Morse test. ﬁ;;zi (06 Marks)
g : b. Explaigrhe heat balance sheet. f;:-) (04 Marks)
g 2 c. 4\ inder gasoline engine operates on a 4 stroke cycle. The baseQ' ach cylinder is
2 2 %ﬁm and the stroke is 90mm. Clearance volume per cylinder is 70CC. t@peed of 3500
; ;{E {,ﬁ&)m, the fuel consumption is 20 kg/hr and torque developed is 150N-m. Calorfi value of
2T J fuel is 42000 kJ/kg. IP of the engine is 72 kW. Calculate BP, BMEP, brdk¥’.thermal
g m“““‘% efficiency, relative efficiency and ISFC. (1%1(5)
€3 -4 a With the help of a schematic diagram and T-S diagram, explain the working d{%ﬁ;
g 2 regenerative vapour power cycle and derive an expression for the overall efficiency. 3
< (08 Marks)
:- b. An ideal Rankine cycle with reheat is designed to operate according to the following
3 specification:
= Steam at boiler outlet 150bar and 550°C.
g Reheat at 40 bar to 550°C.
g

Condensor pressure -0.100 bar.

Using the Molier chart find:

i)  Quality at turbine exit; ii) Cycle efficiency and iil) Steam rate. (12 Marks)
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PART - B
§ a. Derive an expression for the minimum work input to a two stage compressor with perfect
inter cooling between the stages. Also derive an expression for the ideal intermediate
pressure for the same. (10

Y b. A two stage air compressor with complete intercooling delivers air to the mains at a QECSHUIC
o fiﬁ of 30bar. Suction conditions are 1 bar and 15°C. If both cylinders have same v‘&e find
"~ ratio of cylinder diameter for maximum efficiency. (b 10 Marks)
<

6 a an expression for the optimum pressure ratio for the maximum n%gvork output in a
 cycle. Py (06 Marks)

. With Ip of a schematic layout, explain the working of turbo pp&t engine. (04 Marks)

c. A gastur

plant has temperature limit 1000°C and 10°C @Y}n fession and expansion
process are @ics. Determine: N

i) Pressure ra ich will give the maximum net worl«%ﬁut.
‘% o

i) Maximum ne ific work output.
iii) Thermal efficien Y3f maximum work out put. g,;f
iv) Carnot efficiency W the cycle temperature lirftts take y = 1.4, CP = 1.005 kJ/kg K.

e, " (10 Marks)

Gl )
7 a. With a neat sketch, explain the \6; ng of yi}our absorption refrigeration system. (06 Marks)
b. Explain the effect of superheating & subCcooling on the vapour compression cycle with the
help of T-S and P-H diagrams. - (04 Marks)
c. A R-12 vapour compression refﬁ?io%«plant is to develop 5 tonnes of refrigeration. The
soratures are to ?+40°C and -10°C respectively. Determine:

i) The flow rate of refriger3 { n kg/s; ii) The e flow rate handled by the compressor;
iii) The compressor disclpalgé temperature; iv) ressure ratio; v) The heat rejected to
the condenser in kW; ¥§ The flash gas percentage”hﬁ?zﬁuottling; vii) COP and viii)The
power required to ¢ {v¢the compressor. wed (10 Marks)
& “
8 a. Distinguish bdgween: 6:‘
i)  Speg umidity and relative humidity. e
iy D b temperature and wet bulb temperature. KN
ii) er air conditioning and winter air conditioning. QD (09 Marks)
b, Athdepheric air at 1.0132 bar has a dbt of 32°C and a wbt of 26°C. Com?qfé:
ﬁ\ The partial pressure of water vapour. b4 ‘
Q}Qi) The specific humidity. 7 L?
. \\ iiiy The dew point temperature. i f?,
:,z:‘w;?» iv) The relative humidity. ’{R
Gk v) The degree of saturation. "y
o vi) The density of air in the mixture. S t3
vii) The density of vapour in the mixture and
viii) The enthalpy of the mixture. (11 Marks)
* %k % k kK
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