Copyright statement

The images and the pictures in this
lecture are provided by the CDs
accompanied by the books

1. University Physics, Bauer and Westfall,
McGraw-Hill, 2011.
2. Principles of Physics, Halliday, Resnick,

and Walker, Wiley, 8t and 9t Ed.
The rest iIs made by me.



Chap 18. Heat and the 1% law of
Thermodynamics
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Joule’s experiment
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Thermal reservoir Control knob
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The 1t law of thermodynamics
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heat capacity
ol 2HS B9l 20 22|06 Zadh ()
Of A X
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specific heat
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latent heat
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1) e g27: Q1 = cieem(Ty —T;) = 15.98 kJ
2) 92 =0|7|: Qs = Lpm = 239.8 kJ
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Sample prob.

72| 759, AM 312%, 2 220 g, MM 12% Cy = 45 cal /K
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Qw — Cwmw(Tf - ﬂ)

Qp, = Cp(Ty —T7)

Q.=com Ty —T)

comafls — 1) + Co(Ty — T3) + ceme(Ty —T) = 0
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Heat transfer
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Hot reservoir Cold reservoir
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Thermocouple gauge tube

thermocouple vacuum gauge




AXE - radiation

E* = ol

where (O (sigma) = 5.67 x 10-8 Wm-2 K-4

and T is the temperature in Kelvin




iIsothermal process
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adiabatic process
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constant-volume process
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cyclic process
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free expansion
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