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1. Time Scales of Processes. Thermodynamics does not predict any timescale over
which a process will occur. Thermodynamics is only concerned with the “before”
and “after” of a process and often ignores the “in-between”. The “in-between” part
that is not addressed is related to “how fast” a process advances to the end result
and is often important to an engineer.

Timescales of processes are addressed in your other courses such as Heat Transfer,
Fluid Mechanics, Chemical Kinetics, and Mass Transfer.

A true “real-world” engineering analysis usually requires some or all of these
subjects.
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2. The Microscopic Structure of Matter. Classical Thermodynamics ignores the fact
that matter is composed of elementary particles (e.g., electrons, protons, neutrons,
atoms, and molecules). The spatial distance over which these particles interact is
known as the Microscopic Scale.

When Classical Thermodynamics was being developed, the discrete nature of matter
was disputed or not fully understood. Later, it was understood that the large-scale
(or macroscopic) phenomena that we perceive is a fundamental consequence of the
statistical nature of elementary particle interactions on the microscopic scale. This
field of study called Statistical Thermodynamics is beyond the scope of this class.

However, we will sometimes be referring back to a simple picture of the microscopic

nature of matter in order to gain a proper understanding of observed macroscopic
phenomena.

It is my opinion that to ignore the microscopic nature of matter in Classical
Thermodynamics classes is equivalent to ignoring 150 years of revolutionary
research that has been used by engineers to construct our present society.

A simple conceptual microscopic perspective actually aids in your understanding of
the macroscopic phenomena that we will be dealing with......and to not include it is a
disservice to an engineering student’s quality of education and their eventual
proficiency within the engineering profession.
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Base Dimensions

Dimension Unit
length meter
mass kilogram
time second
temperature kelvin
electric current ampere
amount of substance mole
luminous intensity candela

Supplementary Dimensions
radian
steradian

!- plane angle
' solid angle

Derived Dimensions

force newton
pressure pascal

_ energy joules

1 power watts
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prefix meanin
pico 107"
nano 107
micro 10°
milli 107
base 10°
kilo 10°

~ mega 106
.giga 10°
tera 10"
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time second S
temperature degree Fahrenheit °F
mass pound mass Ib,
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