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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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Vapor Pressure of Water [0 - 100°C]

Temp (°C) VP (mmHg) Temp (°C) VP (mmHg)
0.0 4.579 375 48.364
2.5 5.486 40.0 55.324
5.0 6.543 42.5 63.13
7.5 7.775 45.0 71.88
10.0 9.209 50.0 92.51
125 10.87 55.0 115.04
15.0 12.788 60.0 149.38
175 14.997 65.0 187.54
20.0 17.535 70.0 233.7
225 20.44 75.0 289.1
25.0 23.756 80.0 355.1
27.5 27.535 85.0 433.6
30.0 31.824 90.0 525.76
325 36.683 95.0 633.9
35.0 42.175 100.0 760

To convert pressure to atmospheres, divide by (760 mmHg/ atm)

Interpolate with the following equation:

VP, =7x10°*T* —0.0002*T° +0.0222*T* +0.2244*T +4.579 [0°C < T <100°C]

water

Where: VP is in mmHg, and
Tisin°C.
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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.

downtown = urban

wind altitude
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O 5 TABLE 12-15 Exponent p Values for Rural and Urban Regimes
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Stabllity Class

Rural Urban Stabllity Class Rural Urban
% A 0.07 015
—

D 015 025
B 0.07 015

X E 0.35 030
LI/ - [ 0 c 010 0.20 F 0.55 030

Source: User’s Guide for ISC3 Dispersion Models, Vol. ll, EPA-454/B-95-003b, U.S. Environmental Protection Agency, September, 1995.
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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.
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We need to compare thig calculated value to the adiabatic lapse rate, go we need the same unite
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