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THE RELATION OF HEAT TO WORK

THE MECHANICAL EQUIVALENT OF S
HEAT IS ESTABLISHED BY MEASURING V.09
THE TEMPERATURE INCREASE IN AN ' ﬂ,} ”””
OBJECT WHEN A PRECISE AMOUNT

OF WORK IS DONE ON IT.

James Joule

paddles turning
in water raise

Joule's Experiment | .~ its temperature




THE RELATION OF HEAT TO WORK

JOULE'S EXPERIMENT ESTABLISHED THAT WORK
CAN BE QUANTITATIVELY CONVERTED INTO HEAT




THE FIRST LAW OF THERMODYNAMICS
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THE FIRST LAW OF THERMODYNAMICS

THE SYSTEM AND THE SURROUNDINGS




THE SYSTEM AND SURROUNDINGS

THE SIGN CONVENTION ON g and w




THE FIRST LAW OF THERMODYNAMICS

THE SIGN CONVENTION ON q AND w MAKES SENSE




THE FIRST LAW OF THERMODYNAMICS

KINDS OF WORK AND THE SIGN OF THE WORK

!

NEGATIVE SIGN BECAUSE WORK IS DONE ON THE SYSTEM IF AV IS NEGATIVE

!

POSITIVE SIGN BECAUSE WORK IS DONE ON THE SYSTEM IF Ah IS POSITIVE




THE IMPORTANCE OF PV WORK

FOSSIL FUEL AND NUCLEAR ELECTRIC POWER
GENERATION OPERATE BY PV WORK

) Containment Structure
(9 Control Rods (© Generator
e (® Reactor (@ Turbine
] ( steam Generator @) cooling Water Condensor
% 3 steam Line @ cooling Tower




THE IMPORTANCE OF PV WORK

OTHER POWER GENERATION OPERATES BY PV WORK

Cunmninghs go, £ ntal . A Global Concern, 5th ed.

eothermal steam
xtraction system i
or electricity
roduction.

1888 The McGraw-Hill Companies, Inc. Al rights reserved.

Cooling pondl




THE IMPORTANCE OF PV WORK

PV WORK MAKES YOU COMFORTABLE

GASES IN SHOCK ™
ABSORBERS




THE IMPORTANCE OF PV WORK

PV WORK MAY SAVE YOUR LIFE




THE IMPORTANCE OF PV WORK

YOU DO PV WORK EVERY MOMENT OF YOUR LIFE
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PV WORK

A PISTON MOVING IN A CYLINDER
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PV WORK

WORK DEPENDS ON PATH

I:,ext =29 kPa

Pext = 9 kPa |‘

Pressure (kPa)

30 i a
20
10
//

w=- P XAV
(FOR P CONSTANT)

Wa_(d_c > Wa-C > Wa-b-C

@7 GChem 1404 + JJValentini




CALCULATION OF PV WORK

Pext = 29 kPa

Pressure (kPa)

304 a .
20 xxhk
10 v \g
b
Volume (m

Wa.d-c = Wadd

- 'Pad X (Vd - Va)
=-29 kPa x (4 - 1) m3
= -87 kJ

Wa-b-c = Wh

= 'Pbc X (Vc - Vb)
=-9kPax(4-1)m3
=-27 kJ

Pext = 9 kPa




PV DIAGRAMS

Pressure (kPa)
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CALCULATION OF PV WORK

RELATING q,w, P, V,AND T




CALCULATION OF PV WORK




STATE FUNCTIONS

STATE FUNCTIONS DEPEND ONLY ON P, V, AND n




STATE FUNCTIONS

THE EQUATION OF STATE




STATE FUNCTIONS

SPECIFYING P,V, AND n DETERMINES THE
VALUE OF ANY STATE FUNCTION




THERMODYNAMICS

THERMO (HEAT) AND DYNAMICS (WORK)

n




THERMODYNAMICS

THERMO (HEAT) AND DYNAMICS (WORK)
q e W




CHEMICAL THERMODYNAMICS

THERMOCHEMISTRY IS CHEMICAL
THERMODYNAMICS




CHEMICAL THERMODYNAMICS

THERMOCHEMISTRY IS CHEMICAL THERMODYNAMICS




CHEMICAL THERMODYNAMICS

THERMOCHEMISTRY IS THE QUANTITATIVE
MEASUREMENT, ANALYSIS, AND PREDICTION OF
THE ENERGY CONTENT OF CHEMICALS AND THE
ENERGY CHANGE IN THEIR INTERCONVERSION.




CHEMICAL THERMODYNAMICS

THE CALORIMETER




CHEMICAL THERMODYNAMICS

THE CALORIMETER
| 2 |

N Thermometer
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