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James Prescott Joule
British physicist (1818-1889)
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—1Ue lUsEVUVTNY (British Unit)

—British thermal unit(Btu)
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(Temperature and Heat)

— ANAAAIINIDW(thermal equilibrium)
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Thermodynamics)
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(Temperature and Heat)

a 6
—nasludiaas(thermometer)
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(Temperature and Heat)

a 6
— imasluadiaas(thermometer)
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(Temperature and Heat)

a 6
—inasluaiianas(thermometer)
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(Temperature and Heat)
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Absolute Temperature Scale)
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T = 2Ty — 32) = 2(50 — 32)
= 10°C

I'=T- + 27215 = 10°C + 27215 = 283K
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(Thermal Expansion)
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—NITVIIINUBILTY (Linear Expansion)
9 1
—M5 VYA BFINUN (Area Expansion)

—M5V8A1¥IUIN195 (Volume Expansion)



NSYg1gMITILdU
(Linear Expansion)
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Table 19.1
Average Expansion Coefficients for Some Materials Near Room Temperature
Average Linear Average Volume
Expansion Expansion
Coefficient Coefficient
Material (a)(°C)™! Material (B)(cC)™!
Aluminum 24 X 1076 Alcohol, ethyl 1.12 X 104
Brass and bronze 19 X 1076 Benzene 1.24 X 10~ %
Copper 17 X 107° Acetone 15 X 10°%
Glass (ordinary) 9 X 106 Glycerin 4.85 X 10 %
Glass (Pyrex) 3.2:5¢107° Mercury 1.82 X 10~
Lead 29 X 107° Turpentine 9.0 X 1074
Steel 11 X 107° Gasoline 9.6 X 10~*
Invar (Ni—Fe alloy) 0.9 X 1079 Air? at 0°C 3.67 X 1073
Concrete 12 X 1076 Helium? 3.665 X 1073

* Gases do not have a specific value for the volume expansion coefficient because the amount of expan-

sion depends on the type of process through which the gas is taken. The values given here assume that
the gas undergoes an expansion at constant pressure.
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(Area Expansion)
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(Volume Expansion)
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Room temperature Higher temperature

Bimetallic strip

On 256°C Off 30°C
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(Molar Heat Capacity)
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(Molar Heat Capacity)
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Specific Heats of Some Substances at 265

and Abtnospheric Pressure

Specific heat o
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(Phase Changes and Latent Heat)
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(Phase Changes and Latent Heat)

v
AN UUAG (latent heat)
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Table 20.2

Latent Heats of Fusion and Vaporization

Latent Heat Latent Heat of
Melting of Fusion Boiling Vaporization

Substance Point ("C) ( ]/ k) Point (" C) ( J/kg)

Helinm — 260.65 5.23 x 108 — 268.93 ERIE R T
Nitrooen — 2407 255 x 104 — 195.51 20 107
Chngvoen — 218,74 |98 10 — 182,97 213 X P
Ethvl alcohol — 114 .04 = 107 75 S84 2 107
Water {1040 .33 = 107 L) 296 x 109
sulbor [ 1% .81 = 104 444,60 3.26 X 0P
[Lead 327.3 245 x 104 | V5l RUT0 O 0
Adviminuim STRL 3.97 = 107 2 450} 14 = 107
Silver OGS0 R.&82 x 104 2195 233 x 108
Golel RIGERIL A.44 2 107 2 GG AR X 108
Copper | (085 .54 % 107 | 187 A6 % 108
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(Heat transfer)
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N1SU1N01USOU (Conduction)
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Charles 0 Winters

A pan of boiling water sits on a
stove burner. Energy enters the
water through the bottom of the

pan by thermal conduction.
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