Ch 15. Thermodynamics
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|. The First Law of Thermodynamics

Closed system: AU=Q-W

Internal energy: all the energy of the molecules

change In internal energy
+ for heat added; - for heat lost
+ work done by the system; - work on system
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1. Heat Engine
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Steam Engine

High t-::mpcraturc

S 1Y
] . '
Steam |
. Water l.k' .i )
: ek Y Intake valve
Boiler : {npﬂn during
] g r;::r.pdnsmn}

Exh 1 /0 -
xhaust valve
(closed during
CXPAnSIOn ) 1 I
___________ o
Condenser

L ..tr::mpe rature
(a) Reciprocating type

LIUUCLD PNYLB U/

High-pressure steam,
from boiler

Low-pressure steam,
exhausted to condenser

(b} Turbine (boiler and
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Combustion Engine
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Carnot Engine
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Ideal engine, reversible process
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Second law of thermodynamics:
No device can transfer a given amount of heat completely into work
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I11. Refrigerator, ac, heat pump
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