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| which are covered by the 2 Aics.
|
u

l?t‘. '
! Lord Kelvin and Rudolf Clausius formulated the

.i statements,
" Kelvin’s Statement:
| STATEMENT:

“Itis ible to cor 1271 ing co
| Impossible 1o construct an engine, operating continuously in
13 _ cycle that can take heat fro
@ source and converts completely in to work | <

 EXPLANATION:




REFRIGERATOR

energy into mechanical work. It operates by

10 a low-temperature sink, utilizing the enefiy
lications, including power
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W = Work done by the engine-
Q, = Heat absorbed from the hot reservoir
Q, = Heat rejected to the cold reservoir

Real engines have efficiencies lower than the theoretical maximum due 10 imﬂmibl;li;yﬁ-uﬁ:tzlg;lf;
heat losses, and other factors. Typical efficiencies for internal combustion engines range |
to 30%, while steam turbines can achieve efficiencies of around 30% to 45%

17.3 Four Stroke Petrol Engine: -
Although different engines may differ in their construction and technology but they are b on
the principle of a Camot cycle.

Construction:
Petrol engine consist of Ja I“(huﬁ. sparking plug.ang

Working:

Typical four stroke petrol engme also undergoes four

1. Intake Stroke:
The cycle starts on the intake strokes in which piston moves outward and petrol air mixture is
drown through and inlet valve into the cylinder from the carburetor at atmosphere pressure.
ud

2. Compression Stroke: :
Fm the compression stroke into the valve closed and the mixture is compressed adiabatically by
inward moment of the piston. | 3

3. Power Stroke:

On the | . . . S
| mthn power ;iu:::: sp:kd fires the mixture casing a rapid increase in pressure and temperature i
expands adiabatically and forces the piston to moves oi is is th
hm-m_ng _ | es outward. This is the
stroke which delivers power to crankshaft to derive fly wheels.

4. Exhaust Stroke:
On the exhaust stroke the outlet
P troke the  val . ‘ | : |
~ Most motorbikes have ﬂﬂ!cylmd:r ves_?ﬂns. The gases are expelled and piston moves inward,
WO Sy o engine but cars have four cylinders on some . m
e A e . ; U

WA ik



Efficiency:

The actual efficiency of mrﬁ engine is not more than 25 to 30 % beacause of heat and fri

losses I
Diesel Engine:
(]

The construction and working of Diesel engifle inthla ine in diese
engine we used Ffﬂ mstead of spark pllig

The Fuel injector Wy

roduces

diesel are bumout and power 1s
The affici - ﬁ:El'e -'m-um 35% 10
17.4 Ref EEE

Thegevice in which the working
heat elfimge is ¢ refrigerag
In refrigerato o the hot¥eservorr
Thus shows that in refrigerator the work is dond VT et ing the workis
done by the system.

When refnigerator 15 used for cooling - summé
for heating in winter, 1 1s called heat pump

Coefficient of Performance OR Energy Ratio of Refrigerator:

The performance of o heat engine 15 describe by its thermal efficiency. The Coefficient ¢
performance (COP) is defined as the ratio of the

” amount of heat removed from the sink (o the 1
ne.
; Heat Removed | Heat Source st temperaturs (T,C)
Le. {_‘DP ur R fl‘l Lo = Oy Hiwi Hesor o
olar Work done
AP %‘ W=Qi-Q
h  Q

COP= —i__ ‘ Y. — .

Q, - Q: Q=W+ Q:

-0 SO T
=k £ Q T




Dissolving Sugar in Water:
Sugar dissolving in water can be reversed by evaporating the water, leaving the sugar behind.
Lmﬂ?.-rmeﬁ-; T

A process that cannot be retraced in the back irect: i surroundings. 1
typically involves sudden changes, Hﬁnm:::ﬂiymnpzmml? o L
Cooking Food: '

Cooking an egg changes its structure, and it cannot be returned to its raw state.

Burning Wood: | -
m wood burns, it transforms into ash and gases, which cannaot be reverted back to the original

17.6 Carnot E : -

Camot engine is an i gine which was 1-~ !: ¢ Sadi 10! |I n all
imperfections of real h?gﬁ thus 11s efficiency e fin ideal eft ieve:
be obtained by any real dine

Construction: ‘-' ‘ m

Camote;nginec mtjﬁauw wisulafing Bictiofl _..
walls are ideally Hedf-in§uls is ideally hg w ing, Ansigeal s osed in the

cylinder. For the operation of Camot en

infinite ca

Principle:

It is based upon cyclic process
Camot Cyde:

The operating cycle of a Camot engine is called Camot cycle, It consists of four followmg
processes.
PROCESS: 1

In this process, the cylinder is placed on a hot body having temperature T,. The gas is allowed to
‘expand by decreasing the load on the piston slowly and at the same time, some heat Q;_from the
heat reservoir flows into the cylinder, so that its temperature remains constant and its volume
changes to V; from V). This expansion is called Isothermal expansion.
- PROCESS: 2 ~ .
In this process, the cylinder is placed on an insulator and the gas continues to etpaid?ﬂf N
Since no heat can enter or leave the system, this expansion is called adiabatic expansion. In
this. p’tgm, the temperature of the gas decreases from T, to T; and its volume changes to Vs A
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ﬂiﬂ- Ut U
AU=0

ﬂ:eﬁmhwurthumoﬂgmumﬂ.
AQ =AU + AW | ‘ 2 2&
OR AQ=AW - - - "ol 8
OR AW =0Q-Q; E [gl Q'I;].llm
The efficiency of a heat engine is given by Q, :
E-( - ——)I‘m " {\‘1'“
Q1 B )
Ay .,-I"‘

Since the heat transferred to or from the Camot engine is directly proportional to the al Shoke
temperature of the mldmd hot bodies, therefore u

o+ ]
JOIN.
: l - T—il x 100
1
Thus, efficiency qufl depends only uponjth
Theoretical Limit of Carmnot Enginé

In order to obtan UHE“ Tnmt engine /{2

Q H HE N
E— 'I-S‘ lx 100 should be zero E

= Q'—'— . 1

i.e. no heat is transferred to the sink, which 15\a0i.possi -
Also, in equation E= [I - 1}1 100, for hundmclperum efficiency factor = T X should be zero.
Also, I

|
L
TIE
=>  T:=0Kelvin
inable by any means. Hence, tl'nefﬁmeﬁ?yaf

i e sink is kept at absolute zero which is not atta Sy,
_-idcll heat angilze could not be hundred percent or even Cu‘wt engine is not a perfect heat engine.

Entropy is the measure of the malmhrdl:wrd‘tr lmnlsudeﬁnndulhe easm
-hnnﬂimffuufufw:n the system. Mal chunsemcnuﬂpymdeﬁnﬂu
: mmmm fo the system at constant absolute ﬁmpumtlrr, :

h 50

=0
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= Law of increase of Entro or Second L:
" In any process ng f the systef

expressed in th

“All natural processes always take in sic
entropy system and surroundj,
The law of incf _ ifect result

. second law can be stated as-

“when an isolated .s;vstem undergoes a change

increases or
remains constant”.






