
 

Thermo Midterm 2

Ch 5 Control Volumes and Conservation of Mass
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Chapter 6 Review

Second Law of Thermodynamics

Limitations of 1st Law of Thermodynamics
i Direction of Heat Transfer f

2ndlaw answers

its Mutual transformation of heat f work thesetwo

iii The rate of heat transfer
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Efficiency ofheat engine coefficient of Performance
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It is impossible to construct It is impossible toconstruct a device
a heatengine which will which will operate in a cycle and
operate in a cycle and will will produce no effect other than
transfer heat only with a transfer of heat from a low temp

single reservoir bodyto a high temp one
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WHAT IS THE MAXIMUM POSSIBLE EFFICIENCY
HOW CAN WE GUARANTEE MAXIMUM POSSIBLE EFFCIENCY

REVERSIBLE PROCESS

We make a cycle reversible by avoiding irreversible processes

friction
unconstrained expansion
mixing
heat transfer
chemical men

To create an engine that
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Here steam power plant heatengine
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An irreversible heat engine extracts heat from a

high temperature source at a rate of 100kW andrejects
heat to a sink at a rate of 50kW The entire
work output of the heat engine is used to drive
a reversible heat pump operating between a set of
independent isothermal heat reservoirs at 17 and
75 C The rate in KW at which the heat pump
delivers heat to its high temperature sink is
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A reversed Carnot cycle refrigerator maintains a temp

of 5 C The ambient air temperature is 35 The
heat gained by the refrigerator at a continuous rate
is 2.5 KJIs The power in watt required to pump
this heat out continuously is.ee
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Carnot engine CES works between two temperature
reservoirs A and B where TA 900k and TB Sook
A second Casnot engine CCE 2 works between temperature

reservoir B and C where Tee300K
In each cycle of CE 1 and CE 2 all the

heat rejected by CE 2 to reservoir B is used by CE 2
For one cycle of operation if net Q absorbed by CE 3
from reservoir A is 150 MJ the net heat rejected
to reservoir C by CE 2 in NJ is e
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