A furnace burns a fuel oil, the composition of which can be represented as (CH2) n.  It is planned to burn this fuel with 10 % excess air.  Assuming complete combustion, calculate the composition of the flue gas on a dry basis.

Solution


          A kg mol Air

                                                                                                       B kg mol flue gas

         100 kg mol fuel oil                                                                

                                                                                                 Combustion components

         10 % excess air                                                           H20, CO, CO2, O2, and N2 
Air components

H2, CO, CO2, O2, and N2

Assume complete combustion

Assume 100 kg mole of fuel gas as the basis

Let A represent the kg mol of air entering the furnace.

Let B represent the kg mol of flue gas produced.

The chemical equations are:

CO + ½ O2 → CO2
H2 + ½ O2 → H2O

Need to calculate the total moles of O2  in the fuel oil

Mole O2  in fuel oil = ½ (CO) + CO2  + O2   
                               = 2.5 mole O2

 Need to calculate the moles of O2  theoretically needed which I’m not sure.

The theoretical moles of oxygen would be multiplied by the 10 % excess air plus 1.0 mole from balanced equation.

I’m not sure how to proceed next, because the question does not provide the percent composition of the components in the fuel oil initially.  If they did, the question would be more manageable. Help!!

     Furnace








