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Stack sampling Techniques
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Cross- section area of stack m? | No. of points
0.2 4
0.2-2.5 12
2.5 and above 20
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Determination of gas composition Juil) <l gSa saad
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(MS )Molecular weight of gas => Mx * BX

Mx = Molecular weight of CO,, O,, CO and N, (44, 32, 28 and 28
respectively

Bx: represents % of gases

For example :

If CO2=40%, 02=15%, CO2=20% , so the rest is N2=15%

MS= 44*0.4+32*0.15+28*0.2+28*0.15=32.2
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Determination of moisture content (=sh ) s gisall Baad
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1-Wet bulb and dry bulb temperature technique
2- condenser technique
3- Silica gel tube
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L=C*Q , Q=A*V

L= average pollutant mass emission rate from the stack
C=the average stack concentration of the pollutant

Q= the average gas flow rate

Ts*Ap
V=Kp*Cp[,— "]/

Ap = velocity head mm H20

Ts = stack temperature sl e z A1 SN 5~ 4a )

Ps = absolute stack gas pressure mm Hg 4a Jall dalhaall &) jlall Jaris

Kp= dimension constant <l

Cp= pitot coefficient <l

A= cross area of the stack sl i yall adadal)

V= average velocity of gas 4iaaall (e z Al Jdl de ju Joxa

Where ;( Kp, Cp,Ps, Ms ) are constant

T's = Ap are variables across section of the stack

The velocity thus obtained has to be corrected to standard condition using

the equation:
P1V1 _ P2V2

T1 T2
The velocity is multiplied by the cross section area of the stack to obtain

the discharge rate of air from the stack

EX: given data below , calculate the average velocity of gases
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Trans. Mao. Sp. Tem Kp Cp (Ps) Ms
points | Reading | gr (CY mm Hg
AH
1 1 0.8 400 34.96 0.9 762 30
2 5.8 0.8 400 34.96 0.9 762 30
3 4.8 0.8 500 34.96 0.9 762 30
4 6.2 0.8 560 34.96 0.9 762 30
Solution:
Velocity head (Ap) =AH*sp. Gravity
=1*0.8=0.8 mm

VT */Ap = V673 x 0.8 =23.20
Kp*Cp=34.96*0.9=31.46
(Ps*Ms)? = (762*30)Y2 =151.2

1 34.96%0.9 4 _
Kp*Cp[(Ps*Ms)l/Z]_ [(762*30)1/2]_ 0.2081

Velocity at the transverse points = 23.20 *0.2081= 4.82 m/s

Trans. | Mao. AP | Tem. (T*AP)*? KpCp (PsMs)¥2 | Vel.
points | Reading | H20 (T) m/s
AH Kelvin
1 1 0.8 | 400+273 | (0.8*673)Y2 | 34.96*0.9 | (762*30)Y2 | 4.82
=673 =23.20 =31.464 151.2
2 5.8 4.64 | 400+273 | (4.64*673) Y2 | 34.96*0.9 | (762*30)*? | 11.62
=673 =55.58 31.464 =151.2
3 4.8 3.84 | 500+273 | (3.84*773) Y2 | 34.96*0.9 | (762*30)? | 11.33
=773 =5.48 31.464 =151.2
4 6.2 4,96 | 560+273 | (4.96*833) Y2 | 34.96*0.9 | (762*30)? | 13.37
=833 =64.27 31.464 =151.2
Aver. 10.29

If stack cross section area =0.1742 m?

Total discharge= 10.29*0.1742*60=107.6 m3/min



