Exercise 5
Three 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
	Stack 3

	Height (m)
	150
	100
	120

	Diameter (m)
	2
	1.5
	3

	Plume temperature (°C)
	200
	180
	150

	Plume velocity (m/s)
	20
	20
	20

	SO2 emission (g/s)
	200
	400
	400

	Plume rise
	G
	G
	G

	Sigma formula
	O
	O
	O

	Coordinates
	10647;9195
	9397;10345
	13060;8046



Please check if the town centre is influenced by the impact of the plume, by considering the meteorological conditions reported in Table 2. In one of the two cases, hourly concentrations result higher than the limit value of 250 g/m3.

	Table 2
	Meteo1
	Meteo2

	Stability class
	A
	A

	Air temperature (°C)
	20
	20

	Wind speed (m/s)
	2
	3

	Wind direction (°)
	130
	310



About the energy production, please make the following assumptions:

The three power plants must provide 1000 units of energy per hour, as reported in Table 3.

	Table 3
	Stack 1
	Stack 2
	Stack 3

	Minimum production
	200
	200
	300

	Maximum production
	500
	500
	600



· The production rate of 1 unit of energy/h corresponds to an average emission rate of 1 g/s;
· Because of the different technology used in the power plants, the cost of 1 unit of energy/h varies according to Table 4.

	Table 4
	Cost of 1 unit of energy/h

	stack 1
	3

	stack 2
	1

	stack 3
	1




Please formulate a scheme for a new distribution of energy in the three power plants so that:

· Even in the most critical meteorological condition, the 250 g/m3 limit will not be exceeded in the town
· The cost related to the energy production will be the lowest.
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