13-12 The masses of the constituents of a gas mixture are given. The mass fractions, the mole fractions, the average molar mass, and gas constant are to be determined.  

Properties The molar masses of O2, N2, and CO2 are 32.0, 28.0 and 44.0 kg/kmol, respectively (Table A-1)

Analysis (a)  The total mass of the mixture is
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Then the mass fraction of each component becomes
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(b)  To find the mole fractions, we need to determine the mole numbers of each component first,
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Thus,
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(c)  The average molar mass and gas constant of the mixture are determined from their definitions:

and
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13-15E The mole numbers of the constituents of a gas mixture are given. The mass of each gas and the apparent gas constant are to be determined.  

Properties The molar masses of H2, and N2 are 2.0 and 28.0 lbm/lbmol, respectively (Table A-1E).

Analysis The mass of each component is determined from
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The total mass and the total number of moles are
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The molar mass and the gas constant of the mixture are determined from their definitions,
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and
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13-31 The masses of the constituents of a gas mixture at a specified pressure and temperature are given. The partial pressure of each gas and the apparent molar mass of the gas mixture are to be determined.
Assumptions Under specified conditions both CO2 and CH4 can be treated as ideal gases, and the mixture as an ideal gas mixture.

Properties The molar masses of CO2 and CH4 are 44.0 and 16.0 kg/kmol, respectively (Table A-1)

Analysis The mole numbers of the constituents are
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Then the partial pressures become
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The apparent molar mass of the mixture is
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13-31 The masses of the constituents of a gas mixture at a specified pressure and temperature are given. The partial pressure of each gas and the apparent molar mass of the gas mixture are to be determined.
Assumptions Under specified conditions both CO2 and CH4 can be treated as ideal gases, and the mixture as an ideal gas mixture.

Properties The molar masses of CO2 and CH4 are 44.0 and 16.0 kg/kmol, respectively (Table A-1)

Analysis The mole numbers of the constituents are
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Then the partial pressures become
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The apparent molar mass of the mixture is
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13-33 The masses, temperatures, and pressures of two gases contained in two tanks connected to each other are given. The valve connecting the tanks is opened and the final temperature is measured. The volume of each tank and the final pressure are to be determined. 

Assumptions Under specified conditions both N2 and O2 can be treated as ideal gases, and the mixture as an ideal gas mixture
Properties The molar masses of N2 and O2 are 28.0 and 32.0 kg/kmol, respectively (Table A-1)

Analysis The volumes of the tanks are
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Also,
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Thus,
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13-35E A mixture is obtained by mixing two gases at constant pressure and temperature. The volume and specific volume of the mixture are to be determined.  

Properties The densities of two gases are given in the problem statement.
Analysis The volume of constituent gas A is
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and the volume of constituent gas B is


 
[image: image27.wmf]
Hence, the volume of the mixture is
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The specific volume of the mixture will then be
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