
OVERVIEW 
The necessity for effective, reliable sample conditioning is 
clear to engineers and technicians experienced in extractive 
sampling based gas analysis systems. The Nexus SCU CEMS 
(Sample Conditioning Unit for Continuous Emissions Monitor-
ing Systems) is designed to remove moisture and other con-
taminants from the gas sample stream prior to measurement 
by the gas analyser.  The SCU provides a simple and flexible 
solution to the needs of CEMS monitoring. 
A clean, dry sample is essential for the proper operation of the 
analyser, in addition, this will ensure the maximum specified 
life of the analyser along with reduced maintenance and repair 
costs. 
As a separate consideration dust or particulate is usually re-
moved as part of the probe/filter unit, also heating of the probe 
and sample line is usually required to ensure that the sample 
doesn’t fall below its dew point. 

ADVANTAGES 
 Helps improve energy efficiency. 

 Helps control pollutants. 

 Continuous performance. 

 Reduces analyser gas stream corrosion. 

 100 % retention of pollutants for analysis 
(ie no loss as in gas cooler systems).  

 

 Low maintenance - drying elements have no 
moving parts. 

 No adjustment required during normal opera-
tion. 

 Straightforward installation arrangement. 

NEXUS ANALYTICAL PTY LTD 

SAMPLE CONDITIONING 
for CEMS SYSTEMS 

SPEC. SHEET 

Publication No. 

SCU CEMS – SS 

OCT 08 

PRINCIPLE OF OPERATION 
Dehumidification of the sample is provided by membrane drying technology based on the moisture 
exchange properties of Nafion®, a copolymer.  Further information on this material and its properties 
is available in Perma Pure’s (our principal) brochure #100 (or from their Web Site : 
www.permapure.com/OurTechnology.htm). 

As the (moist) gas sample moves through the Nafion tube the entrained water vapour moves though 
the tube wall, drawn out by the dried compressed air, known as “purge air”, which flows in the sur-
rounding outer tube. No loss of gas components occurs, as only moisture travels through the nafion 
wall. 

The purge air is provided by a heatless air dryer (aka molecular sieve dryer), this dryer is designed to 
run from a  dry, oil free air supply using two cylinders operating in a continuously switching arrange-
ment. The off-line cylinder undergoes re-generation while the on-line cylinder is being filled with water 
vapour drawn out of the supply air.   

♦ Concentration of Pollutants (NOx, SO2, CH4 etc). ♦ Combustion Efficiency (O2, CO, CO2) 

APPLICATION 
Exhaust gas monitoring of processes discharging to atmosphere, or at monitoring/control points at in-
termediate points in industrial process plants, such as : 
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INSTALLATION NOTES 
Customer supplied air 400 to 800 kPag 
Air must not contain oil, particulates nor water droplets. 
Air demand :  approx. 6  LPM (@ 800kPag ) 
Customer supplied mains power (240 Vac single phase) : 3 Amp  
(An additional load of 800W, inductive applies when air pump option is employed) 
Location 
The SCU should be mounted is a close as possible to the probe, to minimise the cost of the heated sample line. 
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STANDARD CONFIGURATION 
1 Heated Dryer - 1st stage drying of sample. 
2 “Cold” Dryer - 2nd stage drying of sample. 
3 Heatless Air Dryer - provides purge air to dryers. 

OPTIONAL 
4 Temperature Controller - provides electrical control of Heated Sample Line. 
5 Condensate Monitor - as protection against analyser damage. 
6 Probe Low Temperature Alarm Interlock - as protection against analyser damage. 
7 Sample Pump with flow adjustment - for control of sample flow to analyser. 
8 Circuit Breaker - to power probe heater. 
9 SO3 Scrubber - for SO2 measurement where significant component of SO3 interferant exists. 
10 Calibration Solenoid Valves - switching: sample; zero and span gases. 
11 Air Pump - to provide air supply to SCU in place reticulated air system (not shown).   

OPERATIONAL LIMITS 
Max. Moisture Content   : 35 %Vol. 
Max. Flue Gas Press.   : 10 kPag 
Min. Flue Gas Press.   : - 2 kPag 
Max. Ambient Temp.   : 40 ºC 

SPECIFICATIONS 
IP Rating     : IP 55 
Drying Performance : < - 5 ºC dewpoint 
Sample Flow Range : 0 to 60 l/hr 

SCU CEMS - Simplified Flow Diagram 


