3.1 Heat Engines, Heat Pumps - The Carnot cycle

Table 3.1 Illustration of Carnot cycle calculations for an ideal gas.
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Constant Molar Overflow

3.3 Introduction to Mixture Properties

the energy of mixing is
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The enthalpy of mixing is
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The volume of mixing is the volume of the mixture relative to the volumes of the

components before mixing.
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Example 3.3 Condensation of mixed vapor stream
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Reacting Systems

v, 1 -1 1 3

vj is stoichiometric number
|vi| is stoichiometric coefficient
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Reaction coordinate can be negative Multiple Reactions
CH;0OH« CO + 2H,
2CH;0H <> CH;0CH; + H,0
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Heat of reaction
CH, + H,O = CO + 3H,
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Specified Temperature (usually 298.15K) becomes
reference state,

0 0 0
AHp=%ViHg ; = > ViAHpR ; = 3.45
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> |vilAHwri= X |vilAHg
products reactants
AH2>0  Endothermic

AH$ <0 Exothermic
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AHS = AHg + [ ACpdT
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ACp = v + (Zoib)T+ (Zoici)T2 + (Z‘)idi)T3
——

AH-? = AHS +Aa(T —TR)‘f‘AZb(TZ —TR2)+A3C(T3 _TS)+A;j(T4 _-I-F\fl)
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Energy Balances - Heat of Reaction Method
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in (" out (T Energy Balances - Heat of Formation Method
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Better if stoichiometry not known
or many reactions.
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Adiabatic Reactors (Heat of Reaction Method)
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