Chapter 11: Energy in Thermal Processes

Heat and Internal Energy




Units of Heat

Water 4186 1.00

One calorie
Specific Heat
m Specific Heats of
Some Materials at
Atmospheric Pressure
Substance J/kg-°C cal/g-°C
Aluminum 900 0.215
Beryllium 1 820 0.436
Cadmium 230 0.055
Copper 387 0.092 4
Q Germanium 322 0.077
C (0] Glass 837 0.200
Gold 129 0.030 8
mDT Ice 2 090 0.500
Iron 448 0.107 e
Lead 128 0.0305 8
Mercury 138 0.033 §
Silicon 703 0.168 'é
Silver 254 0.056 o
Steam 2010 0480
g




Units of Heat: example

Specific heat: questions




Calorimetry

Qcold = - Qhot

rncCC(T - Tc) =" rnnC'h(T - Th)
C. = r.nc('\’c(T B Tc)

" mn(Th' T)

Specific heat: example




Latent heat and phase change

Latent heat and phase change

m Latent Heats of Fusion and Vaporization

Latent Heat Latent Heat of
Melting of Fusion Boiling Vaporization

Substance Point (°C) (J/kg) (cal/g) Point (°C) (J/kg) (cal/g)
Helium — 269.65 5.2% X 103 (1.25) — 268.93 2.09 x 10* (4.99),
Nitrogen —209.97 2.55 % 10% (6.09) —195.81 2.01 X 10° (48.0)
Oxygen —218.79 1.38 x 10% (3.30) —182.97 2.13 X 10° (50.9)
Ethyl alcohol - 114 1.04 % 10° (24.9) 78 8.54 X 10° (204)
Water 0.00 3.33 X 108 (79.7) 100.00 2.96 x 10° (540)
Sulfur 119 3.81 x 104 (9.10) 444.60 3.26 X 10° (77.9)
Lead 327.3 2.45 X 10% (5.85) 1 750 8.70 x 10° (208)
Aluminum 660 3.97 X 10° (94.8) 2 450 1.14 X 107 (2 720)
Silver 960.80 8.82 x 104 (21.1) 2193 2.33 X 108 (558)
Gold 1 063.00 6.44 x 10* (15.4) 2 660 1.58 % 108 (377)
Copper 1083 1.34 X 10° (32.0) 1187 5.06 X 109 (1210)




Latent heat: example
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Latent heat: example




Energy transfer
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Thermal conductivity
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Thermal conduction: home insultation

Thermal conduction: example




Convection

Radiation

P=sAel*
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Radiation

I:)net = SAe(Tobj ‘- Text4)

Radiation: example
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Resisting energy transfer

Global warming
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