A power plant produces 1 GW of electricity, at an efficiency of 40%. 

(a)  At what rate does this plant expel waste heat into its environment? 
An efficiency of 40% means that the other 60% of the energy consumed ends up as waste heat. That’s 60%/40%=1.5 times as much as the amount that is used as work. More generally, by the definition of efficiency and the first law,


[image: image1.wmf]hc

WW

e

QQW

==

+


So the waste heat is
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(b)  Assume first that the cold reservoir for this plant is a river whose flow rate is 100 m^3 /s. By how much will the temperature of the river increase? 
The weight of water is
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In one second, the waste heat dumped to the river is 
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, and the heat is spread among 105 kg of water. The heat capacity of water is 
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, the water’s temperature increases by 
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(c)  To avoid this “thermal pollution” of the river, the plant could instead be cooled by evaporation of river water. At what rate must the water evaporate? What fraction of the river must be evaporated?
The latent heat to evaporate water is 2260 J/g (at 100
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). At room temperature is about 8% more. So 
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for room temperature. The total amount of water that must be evaporate each second is then
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The volume of it is 
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SO it is only 
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 of the water in the river.
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