1-D Planar, Conduction:


Heat flow rate (in J/s) into the CV from the left in the positive x direction [image: image2.png]Q)




Heat flow rate (in J/s) out of the CV towards right in the positive x direction [image: image4.png]Qlx +dx)
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Net heat flow rate (in J/s) into the CV in the positive x direction [image: image8.png]QG - Qlx +dx)
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This must equal the rate of change of internal energy (J/s) in the CV [image: image10.png]S0 e
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where [image: image12.png]


, such that: [image: image14.png]



Fourier’s Law of Heat Conduction in 1-D planar: [image: image16.png]
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1-D Planar, Mass Transfer (Diffusion and Advection):
 SHAPE  \* MERGEFORMAT 



Note:  G here is mass flow rate, NOT mass flux.
Mass flow rate of species i (in kg/s) into the CV from the left in the positive x direction
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Mass flow rate of species i (in kg/s) into the CV from the left in the positive x direction
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Net mass flow rate of species i (in kg/s) into the CV in the positive x direction
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This must equal the rate of change of mass (kg/s) of i inside the CV [image: image36.png]



where [image: image38.png]


, such that:
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Fick’s Law of Molecular Diffusive Mass Flux in 1-D planar:
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Hence:
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For 1-D cylindrical the only thing that changes is: 
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For 1-D spherical the only thing that changes is:
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