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¢ Heat vs Temperature LI

Heat (symbol: Q) is energy. It is the total amount of g\xw %05
energy (both kinetic and potential) possessed by the

i||icules iIn a piece of matter. Heat is measured in
Lk

Temperature (symbol: T) is not energy. It relates to the_average (kinetic)
energy of microscopic_motions of a sungle@anlcle in the system per
degree of freedom. It is measured > Relvin (K), Celsius (C) or Fahrenhait

(F). PMeti B/










Definition:

Symbol:
Unit:
SI unit:

Particles:

Ability to do
work:

Heat — Zk_ + il)

Heat is energy that is transferred
from one body to another as the

result of a difference in temperature.

Q
Joules
Joule

Heat is a measure of how many
atoms there are in a substance
multiplied by how much energy
each atom possesses.

Heat has the ability to do work

Temperature..\ ‘:r\g_o., yoed /(,()

e oW umaL Koinstie §

Temperature is a maaskure of /\Lij

hotness or coldness expressed in

terms of any of several arbitrary

scales like Celsius and Fahrenheit. d (/(J.A
OV"’I \
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Kelvin, Celsius or Fahrenheit
Kelvin

Temperature is related to how fast
the atoms within a substance are
moving. The ‘temperature’ of an
object is like the water level — it
determines the direction in which
‘heat’ will flow.

Temperature can only be used to
measure the degree of heat.






from Celsius to Celsius
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Celsius =  Kelvin
boiling water  100°C — | — 3B K

absolute zero 273 9C ' 0K

N + 1373
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I/nluin

Celsius 5\ Kelvin I | I

bolling water 100°C —— | — JTIK 273

Cels:us

melting ice 0oC — | — 21K )
Kelvin

(K] = [°C] + 273
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absolute zero <273 OC — i — O K m
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Kelvin temperature conversion formulae

from Kelvin to Kelvin

Celsius [*C]=[K]-27315 |[K]=[C]+273.15

Fahrenheit [°F] = [K] x % - 459.67 [K] = ([°F] + 459.67) x %
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Kelvin Celsius Fahrenheit
Water boils 373.16K 100°C 212°F
Water freezes 273.16K 0°C 32°F
Absolute zero 0K -273.16°C -459 7°F




Comparison of Temperature Scales [Sot

Kelvin (K) Celsius (°C) Fahrenheit (°F)

Absolute zero 0 -273.15 -459.67
L owest recorded natural temperature on Earth 184 -89 -128.2
(Vostok, Antarctica - July 21, 1983)
Water freezes (at standard pressure) 273.15 0 32
Average surface temperature on Earth 288 15 59
Average human body temperature 309.95 36.8 98.24
Highest recorded surface temperature on Earth 331 58 1364
(Al "Aziziyah, Libya - September 13, 1922)
Water boils (at standard pressure) 373.1339  99.9839 211.97102
Titanium melts 1941 1668 3034

The surface of the Sun 5800 5526 9930
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Radiation

Conduction Convection L
(via direct contact) (via fluid) < w13 e;{eacc’lciraclrir;ig)netlc
» Conduction is the * heat transfer between * No transfer medium
direct flow of heat asurface and adjacent required
through a material fluid {gas, air or liquid) e It’s the transfer of
rESUIting from and by the flow of thermal energy
physical contact. fluid from one place through matter of
to another, induced space by electro-
by temperature magnetic waves.

'_-f“’ / . Micr0 X " ’
e UV g

radio wa, g
LiGH\T

N <F =



Figure 2--Conduction, Convection, and Radiation

Conduction Convection
Enerdy is transferred by direct contact. Energy is transferred by the mass motion
of molecules.
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Radiation
Energy is transferred by electromagnetic
radiation.
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