Chapter 9 FE EXAM FORMATTED PROBLEMS
9-1. 
A power plant emits 600g of SO2/s from an effective stack height of 300m. The wind speed at this height is 5.0 m/s. The stability class is C. What is the maximum downwind concentration?



Using Figure 9-27 for C stability and a 300m effective stack height, the maximum concentration occurs at a distance 4km from the stack.
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9-2. 
Select an appropriate air to cloth ratio for fly ash and estimate the number of bags required for a gas flow rate of 15m3/s.  Assume each bag is 15 cm in diameter and 5 m in length and that bag cleaning is by pulse jet.



Air to cloth ratio for fly ash using Table 9-19
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9-3. 
Estimate the stoichiometeric air to fuel ratio for a 100% ethanol (CH3CH2OH) fuel. One mole of CH3CH2OH = 46g; one mole of O2 = 32g; one mole of N2 = 28g. Assume the following reaction.


6CH3CH2OH + 36O2 + 135.36N2 → 12CO2 + 18H2O + 135.35N2


Ignore the oxidation of Nitrogen
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9-4.
Calculate the rate of emission of SO2 in g/s that results in a centerline (y=0) concentration at ground level of 1.412x10-3g/m3 on kilometer from the stack. The time of the measurement was 1 PM on a clear summer afternoon. The wind speed was 1.8m/s measured at a height of 10m. The effective stack height is 94m. No inversion is present.


From Figure 9-24, sy=215m and sz=450m then Solving using Eq. 9-25 with y = 0
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