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Note: This equation sheet will be provided in electronic form as a pop-up window during the quizzes taken at the Testing 
Center. Do not bring a printout of this equation sheet to the quiz. This equation sheet has information for the entire 
semester in order of presentation; for the earlier quizzes, ignore the later pages. This sheet is also useful for homework, in-
class poll questions, and the open-book portion of the final exam. 
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Relative humidity and vapor pressure: 2 2
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Emission factors (EPA AP-42 and CHIEF): 
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Combustion of hydrocarbons: Stoichiometric equation,  stoich 2 2 2 2 2C H O 3.76N   O H O Nx y a bC c d     , 
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Lapse rate: 
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   , 
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Gaussian plume model: b
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z cx f   , with x in units of km and y and z in units of m. 
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 Absorbing ground w/ inversion: 
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where H = effective stack height and HT is the elevation of the reflecting part of the inversion. 

 Fumigating, reflecting ground, far downwind: 
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Gaussian puff diffusion model: b
xi yi ax   , d

zi cx  , but x in units of m, not km, and yi and zi in units of m.  

Use these empirical values for the instantaneous diffusion coefficients, depending on atmospheric stability conditions:  

Stability condition a b c d
Unstable 0.14 0.92 0.53 0.73 
Neutral 0.06 0.92 0.15 0.70 

Very stable 0.02 0.89 0.05 0.61 
  Adapted from Slade (1968), as found in Heinsohn and Kabel (1999). 
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 Relative particle velocity = rv v U 
 

, where v


 is the particle velocity and U


 is the air velocity. 

 Equation of particle motion: 
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 Air at STP (25oC): STP 101.325 kPa 760 mm HgP   , 31.184 kg/m  ,  51.849 10  kg/ m s   , 0.06704 μm  . 
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 Gravimetric settling in ducts: c
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Gaussian Plume with Particle Settling: 
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Inertial Separation Devices: 

Inertial “settling” velocity: 
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Standard Lapple cyclone:  
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Air Cleaners in Series and Parallel: 
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      , where the volume flow rate of air through each cleaner is the same. 

Rain, Spray Chambers, and Wet Scrubbers as Air Pollution Control Systems: 

Single-drop collection grade efficiency:  
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chamber. Lc must be estimated or calculated for a wet scrubber – depends on size and shape of the packing material. 



Air Filters: ( = porosity, U0 = air speed, L = filter thickness, Ef(Dp) =  single-fiber collection efficiency) 
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Electrostatic Precipitators: (ESPs) 
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, where Lc is dependent on voltages, particle composition, air speed, gap widths, and many other 

parameters. On quizzes and exams, Lc would either be given, or would be the variable to be calculate. 
Polydisperse Aerosol Particle Statistics:  

 j = class (bin) number with range Dp,min, j < Dp  Dp,max, j, width Dp, j, and mid value Dp, j for j = 1 to J. 
 nj = number of particles in bin j, and nt = total number of particles in the sample, nt = nj . 
 f (Dp, j) = fraction of particles per bin width = nj /(Dp, j nt). 

 Probability of particle in bin j:  , ,Prob j
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Overall particle removal efficiency: 
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