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(1) ‘What is the drfference between the macroscopxc ‘and microscopic
forms of energy?

(2)  What is the state postulate?
_(3) s it true that it takes more energy to vaporize 1 kg of saturated
liquid water at 100°C than it would to vaporize 1kg of saturated liquid
water at 120°C? :

(& On a hot summer day, a student turns his fan on when he leaves
-his room in the morning. When he returns in the evening, will the room
be warmer or cooler than the neighboring rooms? Why? Assume all the
doors and windows are kept closed.

) 7Wiirlwthemtemperaturemof air rise as it is compresse(ilrvby an
adiabatic compressor? Why?
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(5) In the absence of any friction and other 1rreversxb111tres can a
heat engine have an efficiency of 100 percent? Explain :

e Is 1t possible for the entropy change of a closed system to be zero
durmg an irreversible process? Explam

(&) In large compressors the gas is frequently cooled while being
eompressed to reduce the power consumed by the compressor. Explain

 how cooling the gas'during a compression process reduces the power
consumption.
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(9) Does a power plant ‘that has a hlgher thermal efﬁmency neces-

sarily have a higher second-law efficiency than one with a lower thermal
efficiency? Explain.

(0 Why are high compress1on ratios not used in spark 1gmt10n
engines?
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______ _ A turbojet aircraft is flying with a velocity 280 m/s at an altitude
of 6100 m, where the ambient conditions are 48 kPa and —13°C. The
pressure ratio across the compressor is 13, and the temperature at the
turbine inlet is 1300 K. Assuming ideal operation for all components and
constant specific heats for air at room temperature, determine (a) the -
pressure at the turbine exit, (b) the velocity of the exhaust gases, and (¢)
the propulsive efficiency.

Netes : _
A!'Y: CF‘.:-' [, 0 ijkg ) Y'-:' —g:} =14 ,
. I Y-1
sentropic telatond . Tx _ o Pay T _ VL
15€ F —;r-—‘ -‘( F' ) = ( Un )

= EB (25

the working fluid. At the beginning of the compression process air is at
100 kPa and 30°C, and occupies a volume of 1.2L. During the heat
addition process, 0.3 kJ of heat is transferred to air at constant volume
and 1.1kJ at constant pressure. Using constant specific heats evaluated at
room temperature, determine the thermal efficiency of the cycle.
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