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Questions

2.Whycandét your refrigeratitaw) wo

3. How can you increase the efficiency of an engine? (use less
fuel and output more power-Car not 6 s t heor e

4. When a piece of paper is burned, can you do something to
let it be back to its original form? (reversible process)

5. What is entropy?
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The First Law of Thermodynamics

The change in a syAU=Q-Winternal e

QUL TABLE 18-1 Signs of Q and W

Q positive  System gains heat
Q negative  System loses heat
W positive ~ Work done by system
Wnegative  Work done on system
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Quaststatic process slow enough that the system is always in equilibrium.

Reversible process:

For a process to be reversible, it must be possible to return both the system

and its surroundings to exactly the same states they were in before the
process began.
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Study of thermodynamic processes

A 1. Adiabatic: Q= 0; 2.1sochoric:V = Constant, W = 0
A 3. Isobaricp = Constant, W = p(}*V,)

A IsothermalT = Constant, W = NkT m(‘{jf) = nRT 1n<¥f)

(a) pV-diagram for a system
undergoing an expansion with
varying pressure

(b) pV-diagram for a system
undergoing a compression with
varying pressure
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(c) pV-diagram for a system
undergoing an expansion with
constant pressure
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Measuring heat capacities

A Heat CapaCItleS may be (a) Constant volume: dQ = nCy, dT

measured at constavlume m
AT ST+ dT

Q. = nC, AT -

Container of

A Heat capacities may be oo oot
measured at constamtessure deal €5

=

Heat added: dQ

Qp = nC, AT
(b) Constant pressure: dQ = nC,, dT
3
CV — ER ”A T—>T+dT
: Piston motion | o, lﬁ
C, =5R mi

Container with —_{

movable piston n moles of

_C -R thise ppilies ideal gas
V constant pressure

Heat added: dQ
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Heat Engines and the Carnot Cycle

A heat engine Is a device that converts heat into work.
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Heat Engines and the Carnot Cycle

All heat engines have: :
Hot reservoir

Aa high-temperature reservoir I58

Aa low-temperature reservoir

Aa cyclical engine Qh

W =0On — Q W

The efficiency W Engine | i

€

e

Efficiency of a Heat Engine, e Q
C

eZW:Qh_QC Qc

Ch On On

SI unit: dimensionless Cold reservoir
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Heat Engines and the Carnot Cycle

Carnotos theor em:

If an engine operating between two constant-temperature
reservoirs is to have maximum efficiency, it must be an
engine in which all processes are reversible. In addition, all
reversible engines operating between the same two
temperatures, T, and T,, have the same efficiency.

How about we define temperature in this way:

Maximum Efficiency of a Heat Engine

T,

I

€max — 1 -

T
wmax — emath — (1 o T)Qh
h
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Refrigerators, Air Conditioners

Hot reservoir
I Hot reservoir I (room temperature ‘
of kitchen)
. Ql Qn = Q
i A h=Qc+ W
o W
Engine e Refrig- e
erator
0 Q Refrigerator take heat from
Inside and exhausts to the
Kitchen.

Cold reservoir
(inside of refrigerator)

| Cold reservoir ﬂ

(a) Heat engine (b) Refrigerator
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The Second Law of Thermodynamics

When objects of different temperatures are brought
iInto thermal contact, the spontaneous flow of heat
that results is always from the high temperature
object to the low temperature object. Spontaneous
heat flow never proceeds in the reverse direction

OR

It is Impossible for any system to undergo a process
In which it absorbs heat from a reservoir at a single
temperature and converts the heat completely into
mechanical work, with the system ending in the
same state in which it began.
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Entropy

A Definition

In the case of isothermal process:

Copyright © 2008 Pearson Education Inc., publishing as Pearson Addfissley



