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Problem Set 8


1. It is desired to estimate the concentration of SO2 downwind of a 1000 MW power plant burning 10 000 tons of 1 percent sulfur coal per day. The stack height is 250 meters. The wind speed has been measured on a clear, sunny day as a 3 m/s at the top of a 10-m tower. Find concentration at x=1 km and at 5 km if the consulting meteorologist estimates the hourly mean value of y and z as

	x (km)
	y (m)
	z (m)

	1
	140
	125

	5
	540
	500



2. A dispersion study is being made over relatively open terrain with trace particles. A study involving a 1-hour release, which can be considered from ground level, is to take place during conditions forecast to be slightly stable (Class C) with winds 5 m/s. It is desirable to obtain a particle concentration level of at least 20 particulate/m3 at ground-level 2.0 km from the plume centerline on the sampling arc 8 km from the plume the source. What should the total release (in particulate #) be for this run?

3. A proposed paper processing mill is expected to emit 500 kg of H2S Per day from a single stack. The nearest receptor is a small town 1700 m northeast of the mill site, and southwest winds are expected to occur 15% of the time. The stack at the mill must be sufficiently high that the H2S concentration in the town will not exceed 20 ppb by volume (30.3 g/m3 on a mass basis) at the ground. The physical characteristics of the emissions and the ambient atmosphere are as follows:

	Gas exit velocity, W
Gas exit temperature, T
Stack diameter, D, at the top
Ambient air temperature, TA  
Wind velocity, u
Stability class
	20 m/s
122 oC
2.5 m
17 oC
2 m/s
E


 
Estimate the required stack height at the mill.                                              








