


SOURCE EMMISSION MONITORING

Why Monitoring?

➢ Process control

➢ Regulatory compliance

➢Air quality modeling

➢ Develop emission factors

➢ Performance of pollution control devices

Fundamentals of Gas Laws:

❑Boyle’s Law:

PV = Constant (at fixed mass and temperature)

❑Charles’s Law:

V/T = Constant (at constant mass and pressure)



❑Perfect Gas Law:

PV/T = Constant

➢Particulate Sampling: Isokinetic Sampling

WHY?

Units: ppm, mg/Nm3, µg/m3
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ISOKINETIC SAMPLING

FLOW RATE < ISOKINETC RATE

FLOW RATE > ISOKINETC RATE

Particulate

Inertia

Velocity Measurement

Isokinetic Sampling



SAMPLING LOCATIONS

Any source Monitoring requires VELOCITY MEASUREMETNS

Flow in ducts and stacks is

fully developed TURBULANT FLOW (Re > 10,000)

A PERFECT VELOCITY PROFILE

SUITED FOR SAMPLING

But ? Bends, Expansions, Contractions ID & FD Fans

and Dampers in Ducts and Stacks cause

- Drastic change in velocity profile
- Variations in Velocity with time

Difficult Situation for Sampling
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Spatial Variation in Velocity Profile: 

A 90o Bend in UP stream of Sampling 

Port at 3.16 times Equivalent 

Diameter

Spatial Variation in Velocity Profile: 

A 90o Bend in DN stream and 

Dampers, Expansion and ID Fan in 

UP Stream of Sampling Port





Traverse point multiplier to determine minimum number of traverse points 

required when A<2 or B<8





LOCATION OF TRAVERSE POINTS ON DIAMETERS OF CROSS SECTIONS 

OF CIRCULAR STACKS

e.g.  For 8 TP look downward and locate

at 3.3, 10.5 19.4,32.3,67.7,80.6,89.5,96.7

% dia.



Locations of Traverse Points on Circular and Rectangular Cross Sections 

into Twelve equal areas

De= 2LW/(L+W)



Position of Sampling Ports in Circular Chimney

Equivalent Diameter for 

Rectangular Duct

De = (2LW)/(L+W)

L: Length W: Width



TYPICAL SAMPLING PROVISION











THIMBLE SAMPLING TRAIN

High Temp: Teflon Thimble

Temp < 150oC: Cellulose Thimble





Summary of Stack sampling Procedure for Particulate






