
1. Solution: 

Species Conservation Differential Equation:  
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2. Solution: 

The continuity equation is given as, 
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Integrating above equation in the control volume 
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Using divergence theorem, 
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As, dA 0  => dV0 
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Now, the species conservation equation for the same control volume  
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Using divergence theorem, 
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Hence for component (i):  
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Hence for component (f) and (a): 
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3. Solution: 

The energy equation is given as: 
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Now assuming adiabatic, inviscid, no body force, we have 
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Integrating over the control volume, 
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Applying divergence theorem, 
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Energy Balance at liquid Interface: 
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Recall Species interface Boundary Conditions: 
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Summing over all ‘i’ 
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Substituting (2) in (1) 
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4. Solution: 
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