Applications of
Thermodynamics
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TEHFERATIURE SCALE DX VERSHEY
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Temperature scales

B e T e




BICERSIEIGE]
Tl

PHYSICS & ASTRONOMY The Relationship Between Heatand Temperature
THE UNIVERSITY OF UTAH

The Heat Capacity of an Object

Amountof heat (energy) that needs to be added to the
objectin order to raise its temperature by 1 degree Kelvin.

O=CAT = C (T fnal —T,-,,,-,m/)

—

=it dcded Change in Temperature

(in Joules) ' '
Heat capacity (in Kelvin)
(in Joules/Kelvin)

If Q>0 then T, > Tia (temperature rises)
If Q<0 then T;., <T,ia (temperature drops)
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First Law of Thermodynamics
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S . Glenn
SN Second Law of Thermodynamicsresearch

Center

Heat Transfer

AS = Entropy = ﬁfl_—Q
There exists a useful thermodynamic variable called entropy (S).
A natural process that starts in one equilibium state and ends
in another will go inthe direction that causes the entropy of the
system plus the emvironment to increase for an imreversible
process and to remain constant for a reversible process.

S, =8 (reversible) S, > 8, (imeversible)
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Third Law of Thermodynamics

In decreasing order of Temperature

I

In decreasing order of kinetic energy
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PV & TS Diagram

Constant pressure
heat addition

Isentropic
v expansion

Met work tr&l‘lﬁfﬂr 4 1-2 lﬂEntrﬂpin nnmpmsﬂ.[nn

2-3 Constant pressure heat addition
Isentropic ——4 I 34 |sentropic expansion

Temperature
Fad

compression
4-1 Constant pressure heat rejection

Constant pressure
heat rejaction

Entropy
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Types of Thermodynamic Processes

Reversible: Can happen slowly in
either direction.

Irreversible: Involves net

increase in entropy (can’'t go
baclkwards).

The types illustrated at right for
a sample of ideal gas:

pressure P

1 Isothermal: Constant temperature
(P = nRT/V = constant™/)

2 Isobaric: Constant pressure P

3 Isochoric: Constant volume WV
4 Adiabatic: MNo heat added vohmme V

(steeper degmdence of P on V!.
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Entropy is the measure of the disorder of a system

Entropy increases

Melting
—

Freezing
—

Vaporization
e

Condensation
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P-V and T-S Diagram of
Otto Cycle -
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P-V Diagram of
Carnot Cycle
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Rangkin Cycle

1 Turbine
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s Rankine Cycle
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Vapour Absorption Refrigeration
System
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2 Stroke Diesel Engine

TWO STROKE ENGINE

Transsar port

@ovus

Spark plug

Cylndar
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Steam Baoiler







