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• Stream flow - Stack flow (Emissions)
The conglomeration of gases with varying 

chemical structures and masses 
homogeneously (most often) mixed, under 
pressure (+ or -) in a kinetic state flowing 

through a confined structure such as a duct, 
pipe or stack.



FLUID INCLINED MANOMETER

The Stauscheibe pitot tube (S-type)
Cp ~ = 0.84 ± 0.02
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gt = gravity at instrument location
go = standard gravity (980.665 cm/sec2)

ρa = density of air at observed temperature
ρw = density of water at observed temperature
ρo = density of water at standard temperature
h = height of water column in inches 













• Systematic
• Random
• Mistakes



• Leaks and leak checks
• Calibrations: pitot, thermocouples, Fyrite, Barometer, 

tape measure
• Diameter measurements
• Operator error: eye position, leveling, consistent 

measurements, documentation, pinching of lines.
• Coefficient assignments: 0.84
• Flow turbulence and cyclonic
• Changing ID of stack due to material buildup
• Equations, units of measure, bad macro







The stream
moves in 

parallel paths
NRe <2100

The stream moves 
in a swirling 

cyclonic manner

The stream
moves in a 
haphazard 

manner
NRe >4000

NRe = Reynolds number









Method 1 states “this method cannot be used 
when: (1) the flow is cyclonic or swirling…



inclinometer

The Pitot is positioned at the first traverse point and rotated so the planes of the face 
openings are perpendicular to the direction of the flow.  This is the 0o reference or 
null.

Zero (0o) 
Reference



Tangential Entrance



Cyclones
and
Demisters



tangential Entrance to a tangential Exit





After null angle has been applied to each traverse point, average the absolute values 
including any zero readings.



An alternative methodology must be used subject to 
the approval of the Administrator.

Section 11.4 Verification of the Absence of Cyclonic Flow



• Stack Diameter
• Velocity
• Stack Pressure
• Pitot Coefficient 
• Stack Temperature
• Molecular Weight
• Moisture
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Stack Gas Velocity (ft/sec)

Train A Train B
Relative 

Deviation

Run 1 63.58 62.07 1.2%

Run 2 63.62 60.96 2.1%

Run 3  (3.1% Diff) 65.61 61.65 3.1%

Run 4 63.93 62.69 1.0%

Run 5 (0.7% Diff) 64.07 64.91 0.7%



Stack Temp ~100F Stack Temp ~250F



First time test (6-28-13) the MW lower and static pressure positive. The 
second time test (12-3-13), MW was higher and static pressure negative. 
Consistent RM data, obvious change to CERMS











1. Make the measurement with an instrument that has the highest level of 
precision. The smaller the unit, or fraction of a unit, on the measuring device, 
the more precisely the device can measure. The precision of a measuring 
instrument is determined by the smallest unit to which it can measure.

2. Know your tools! Apply correct techniques when using the measuring 
instrument and reading the value measured. Avoid the error called "parallax" 
-- always take readings by looking straight down (or ahead) at the measuring 
device. Looking at the measuring device from a left or right angle will give an 
incorrect value.

3. Repeat the same measure several times to get a good average value.
4. Measure under controlled conditions. If the object you are measuring could 

change size depending upon climatic conditions (swell or shrink), be sure to 
measure it under the same conditions each time. This may apply to your 
measuring instruments as well.
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