
Basic Balanced Combustion

consider real air instead of pure O2

But we want excess

Determine the AFR needed to yield 7% oxygen in the 
exhaust gases rom the combustion of natural gas (CH4).
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Determine the volume fraction of water in air at 30C and 45% RH.
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Calculate the wind speed at the top of city tower (90 m) if the atmosphere is stability class 
D and the 10m wind speed is 8mph.
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You’re a low-budget meteorologist. Instead of a radiosonde on a weather balloon 
(which can capture measurements of the whole atmospheric column) you attach a 
temperature probe to a kite and take the following measurements. 

Is the atmosphere stable?

In the denominator, the 100 becomes part of the unit

Our measurement has a more negative slope 
so it is in the unstable region

We need to compare this calculated value to the adiabatic lapse rate, so we need the same units
We’ll use our handy, typical trick of multiplying by “one” but with a slight twist
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