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So lets do it pictorially

So lets say this is my hot resolver tl1l this is my cold resort wir e t2 this is my working
substance and it goes in a cycle ok it goes in a cycle means again i am saying initial
value of thermodynamic parameters at apvt after a closed loop the value is again pvt and
it going over many many cycles ok

So it is the heat absorbed which i show by this arrow is g one it released to this is q
two ok and then w is the work i can extract from the engine over a cycle ok is w and
conservation of energy tells me this one

So heat absorbed in a closed cycle one cycle is g one heat release to t two again in a
closed cycle is g two and work done is q one minus g two

So i am extracting some work from the engine and this is the work done over one complete
cycle now one can define efficiency of an engine efficiency is defined in the following
work done by heat absorbed in a complete cycle ok that is simply q 1 minus q 2 over g 1.
So this is the expression this is the expression

So what could be the maximum value of this ok what is the maximum value of it i can write
is w by q 1 maximum value possible value when i can set q two is equal to zero ok then
eta will be one now it is a big question

So you see that i make g two smaller and smaller efficiency of the engine goes higher and
higher okay question is can i make u two disappear completely from the problem

So system absorbs heat q one and converts it to work then the efficiency will be identity
and that is a fantastic situation amount of heat is applied is entirely gets converted to
the work done question is is it possible construct an engine whose efficiency is
perfectly one will come to the answer to this question very shortly

So this is engine what is engine in a nutshell it absorbs heat from a hot reservoir
releases heat to a cold reservoir and rest of the mount q one minus q two is converted to
work at least engine provides us work at the cost of heat energy i supply to the engine
now one can operate the engine in reverse order and that gives what we call the
refrigerator

So i should not call i t heat refrigerator i call it simply refrigerator ok hot reservoir



and cold reservoir i again have two reservoirs one is hot one is cold and i am asking the
question what happens in a complete cycle ok heat absorbed from the cold reservoir g2
note earlier in the case of engine heat was absorbed from the hot reservoir which was
having a temperature t one refrigerator does the other way round i told you refrigerator
works in a reverse way

So heat absorbed from the cold reservoir wire is g2 it is taking heat from the cold
reservoir and released heat to the hot reservoir

So it is releasing heat to the hot reservoir and this is funny

So it takes heat from the cold reservoir

So cold reservoir it takes heat and dumps it to the hot reservoir ok now this is an
abnormal process engine it was fine it was taking heat from the hot reservoir releasing
into the cold reservoir and in the process it was giving us some work here since it is
the other way around i have to do some work on the refrigerator ok please note work done
on the system these are all in a complete cycle in a complete cycle work done on the
system is w

So one can define a coefficient of performance heat absorbed by work done ok

So heat absorbed from the cold reservoir heat release to the hot reservoir this
difference with the heat engines one should bear in mind furthermore this time i am not
getting work out of the system rather work is done on the system okay now proceed again
pictorially if i draw it this is my hot reservoir t one this is my cold reservoir t two
this refrigerator fellow again i will choose to be ideal gas if you like it could be
anything ok now it absorbs heat from here follow the arrows i have drawn q 2 amount of
heat it absorbs q one amount of heat it comes and then q one should be equal to the work
done on it q two plus w this satisfies my conservation ok i take gq two amount of hit and
dump it to this now i have a coefficient of performance which i have defined heat
absorbed by work done

So q two by q one minus q two what will be my purpose i want to have w is equal to zero
ideal situation ideal i would like to have w is equal to zero if w is equal to zero you
see phi tends to infinity

So what i will do i will extract heat from a cold reservoir and i will dump it to a hot
resorb wire but no work is required ok or rather i will keep on working in a closed cycle
i will keep on extracting heat from the cold reservoir and no work is necessary to be
done on the system if that ideal situation i can achieve then w will be equal to @ and
phi will be infinity

So in engine case ideal situation maximum value of eta was one we asked the question can
i have an engine which has efficiency unity similarly here i live with the question can i
construct a refrigerator whose coefficient of performance will be infinity no work will
be needed it will extract heat from the cold reservoir and i will keep on continuing
doing that in a cycle answer is both the cases answer is no why no that you will discuss
in the next lecture when i introduce you to the second law of thermodynamics in the
process i will tell you about two processes or two possible machines one perpetual motion
of first kind and secondly perpetual motion of second kind will show both are impossible
one because of the first law and other because of the second law

So i stopped the class here today you





