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SIXTH SEMESTER B.TECH. (ENGINEERING) DEGREE EXAMINATION
JUNE 2009
EC 2K 605—~MECHANICAL ENGINEERING
Time ; Throe Houra Moximum ; 100 Marks

Anawer al questions.

I @ Stato the Zeroth law of thermodynamics, Explain how i forms the basl for temperature
‘measurement ?

® Distinguish botwoen closed and open aystems by iving practical examples.
(©) Dofine air-standard oficiancy and darive the fficiency of carnot. cycle,
(@) State the advantagos of simple Rankin cycle.
(®) Explain Planci's law of thormal radiation and its importance,
(0 Explain the conoepts of back body.
(&) Explain any one velocity messuring devices,
) Explain continuity, momentum and energy squations,
(8% 5= 40 marks)

I (@) A closed aystem undergoes a thermodynami cycl consising of four sopaate and distinct
‘processes. The heat and work transferrad in sach process are as tabulated below |

Procoss | Hoat Transfor in iofinin_| Work eransfer ia kil
=) 20,000 o
29 10,000 0,000
34 0 20000
1 16,000 -25,000
Show that the data is cansiatent with the firstLaw of thermodynamies, Also evaluate the et

work outputin K.

and the change in nteroal enorgy.
or

® (@ Prove that Kelvin-Planck statoment and Clausius statoment of Second law of
thermodynamics are squivalont.

() Heat is supplied to a working fluid of an engine at the rate of 100 k calimin at  constant
temperature of 450° C. The working flud expands adiabatically into the engin cylinder
‘and finally it i discharged from the engine at a censtant temperature of 100°C. Find the
‘power developed by the ongine.
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) With the help of P-V diagram and T-s disgram. Explain Otto cyelo cloarly showing the
pressure during which the heat is supplied and rejected.

(i) The minimum pressure and temprature in a Otto cyele are 100 kPa and 27°C. The amount
of heat added to the air per cyclo i 1300 k. ). Determine th pressure and temperatures
at all points of air standard Otto cycle ; Gi). Caleulate the specific work and thermal
efficiency of the cycle for a compression ratio of 8 1

or
“The compression ratio of an ideal air standard diesel cyc the heat transfer is 1465 kil
g of ir, find the pressure and temperature at the end of each process and determine th
eyele officiency. What is the mean offective pressure of the cycle if the inlet conditions are
00 K and 1 bar ?

() Derive an exprossion for heat exchange by radiation between two black bodies

) Determine the reduction in radiant heat transfor botween two large parallel plates at
1000 K and 500 K, when a shiold surface with emissivity of 0.1 and 0.8 on sither side

placed betwaen them, The omissivitios of surfaces are 0.6 and 0.8 respectively. Also
determine shiold temperature

or

A teain coach of length 8 m and width 2.8 m travels at 70 kunph. The top surface of the conch
s absorbing solar radiation at the rate of 200 Wm, and the temparature of the ambient air
i830°C.

Assuming the roofof the cach o ba perfectly insulated and the radiation heat exchango vith
the surrounding (o be small relative to the convective heat transfer, determine the equilibrium
temperature of the top surface. Take K for the top susface to be 0,020 Wim°C).

State Bornoulls theorem for stoady flow of n incomprossible fluid. Der ve an expression for
‘Bernoullf’s theorem from first principlo and state tho assumptions made for such a derivation,

or
An orifice meter with orifice diameter 10 cm ia inserted in a pipe of 20 cm diameter, The
‘prensuro gauges fitted upstroam and downstroam of the orifice meter gives roadings of 1062
Niem? and 9.81 Niem? respectivly. Co-offcient. of dischargo for the meter is given 15 0.6,
Find the diacharge of water through pipe.

(4% 15 60 marks)




