Exercise 6
Two power plants for the production of electric energy are located close to the town of Respirabene (coordinates 10000,10000). The features of the three stacks are reported in Table 1.
 

	Table 1
	Stack 1
	Stack 2

	Height (m)
	120
	150

	Diameter (m)
	3
	3

	Plume temperature (°C)
	120
	110

	Plume velocity (m/s)
	18
	18

	Coordinates 
	2500,18000
	8000,13000

	Plume rise
	G
	G

	Sigma formula
	O
	O



Energy production and SO2 emission rate (in g/s) for each energy unit produced are reported in table 2: 

	Table 2
	Energy produced
	SO2 emission rate (g/s)

	Stack 1
	500
	3

	Stack 2
	500
	1




Please check if the town centre is impacted by the plume and if concentration are higher than the limit value of g/m3.

	Table 3
	Meteo1

	Stability class
	B

	Air temperature (°C)
	22

	Wind speed (m/s)
	1.5

	[bookmark: _GoBack]Wind direction (°)
	322



The administration is concerned about the harmful effects of the stack plumes on the air quality over the town, you are asked to the cheaper scenario that assure the SO2 concentration limit value compliance (300 g/m3). The air quality policies must take into account:
1. The energy production must be minimum 1000 unit of energy/hr
2. There is a pollution tax of 0.5 € for each g/s of SO2 emitted
3. It is possible to use LSC fuel that abate emission by the 40% but it costs 1€ for each SO2 g/s reduced.
Use MOGASE to evaluate the best air quality control policy.


