
 
 
 

 
 

 
 http://www.monsol.com  
 

CEMS Newsletter 
 
Monitoring Solutions  Volume No. 1   Issue No. 17  October 2009 

CEMS From a-z: a 
multi-part series 
 

This issue continues our presentation of  

a comprehensive look at CEMS from 

beginning to end, with descriptions and 

details on a variety of components 

including the probe, umbilical, sample 

conditioning system, analyzers and 

more - including maintenance and 

troubleshooting topics. 

This issue covers: 

THE SAMPLE 
CONDITIONER: 

 

In an extractive CEMS the stack sample 

is kept heated above the acid dew point 

from the stack probe down to the 

analyzer cabinet.  Because the sample is 

“hot and wet” it cannot be introduced 

directly into the CEMS analyzers 

without doing damage.  A sample 

conditioner is used to dry the sample 

before it enters the analyzers. The 

sample conditioner is a Thermo Electric 

type utilizing Peltier Cooling. 

 

The sample conditioner is located in the 

CEMS cabinet or shelter.  It can be rack 

or wall mounted: 

 
COMPONENTS: 
 

A sample conditioner system is made up 

of the following components: 

 

1. Peltier Cooler - A Peltier cooler is 

a solid-state active heat pump 

which transfers heat from one side 

of the device to the other side 

against a temperature gradient 

(from cold to hot), with  

 

 

consumption of electrical energy.  

It’s a very reliable system with no 

moving parts and virtually no 

maintenance. 

 

2. Sample Pump – used to create a 

vacuum which draws the sample 

from the stack.  Flow rate is 

typically 4-6 lpm. 

3. Sample Cooler – utilizes Peltier 

(pelt-tee-ay’) cooler and dual 

impingers.  Impingers are simple 

heat exchangers.  As the sample 

cools in the impingers, the 

moisture condenses and collects.  

A Peristaltic pump constantly 

removes the condensation.  Dual 

impingers are typically utilized 

where the first impinger is a 

“passive” impinger which cools the 

sample to ambient temperatures 

(this impinger is not cooled by the 

Peltier device).  The second 

impinger is an “active” impinger 

which is cooled by the Peltier 

device and cools the sample down 

to 4C.   On the way out of the 

second impinger, the sample is 

heated back up to ambient 

temperatures vaporizing any 

remaining moisture in the sample 

where it then heads to the 

analyzers.  For high moisture 

removal applications, dual “active” 

impingers can be used. 
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Peristaltic Pump – this dual pump 

(one for each impinger) is used to 

remove the moisture as it 

condenses out of the sample in the 

impingers.  A peristaltic pump is a 

type of positive displacement 

pump used for pumping a variety 

of fluids. The fluid is contained 

within a flexible tube fitted inside 

a circular pump casing. A rotor 

with 3 rollers attached to the 

external circumference compresses 

the flexible tube. As the rotor 

turns, the part of tube under 

compression closes (or 'occludes') 

thus forcing the fluid to be 

pumped or move through the tube. 

Additionally, as the tube opens to 

its natural state after the passing of 

the cam, ('restitution') fluid flow is 

induced to the pump. 

 

4. Filter – once through the sample 

conditioner, the sample passes 

through a final filter. 

 

5. Flow Meter – used to adjust sample 

flow through the system. 

 

6. Water Carryover Sensor – used to 

sense moisture breakthrough if the 

sample conditioner fails to operate 

correctly.  This signal is normally 

sent to the CEMS DAS. 

 
FLOW PATH: 
 

In the most common system, two 

sample impingers are used to lower the 

sample temperature and remove the 

moisture. The first impinger (passive) 

cools the sample to ambient 

temperatures and the second impinger 

cooled by a Peltier Cooler (active) cools 

the sample to lower temperatures ( typ. 

4°F) removing the remaining moisture.  

 

The CEMS sample pump draws the 

sample through the sample conditioner 

first so that the sample is dried before 

entering the pump (thereby protecting 

it from damage). The common method 

for plumbing this is shown in Figure 1 

where the sample is drawn first  

through each impinger in series.   

 

 

In order to increase moisture removal,  

the system can be replumbed to draw 

the sample through the first impinger,  

then the sample pump, and then the 

second impinger (Figure 2). This serves 

to “push” the sample through the active 

impinger increasing it’s moisture 

removing ability.   

 

If implementing this plumbing scheme, 

the moisture level must not be too high 

or the passive first impinger will allow 

too much moisture into the pump 

which could cause damage. In this case 

consider adding a PermaPure Nafion 

drier system in line shown in figure 3.   

 

Figure 3 details a plumbing method 

which adds an additional dryer after the 

second stage of the impinger. This is an 

excellent way to maximize the moisture 

removing ability of a sampling system.  

 

 

 

MAINTENANCE: 
 

Quarterly and annual maintenance is 

required on sample conditioning 

systems.   

 

 The sample filter must be changed 

quarterly.   

 

 The sample pump should be rebuilt 

on an annual basis.  

 

 The tubing used in the peristaltic 

pump is typically replaced 

annually but can be done more 

frequently depending on the 

application. 

 

 The impingers may require 

cleaning or replacing from time to 

time if the application is “dirty” or 

“corrosive”. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“Let us help you with your Opacity Monitoring needs” 

Monitoring Solutions proudly sells, services and supports the:  

DURAG D-R 290™  
Continuous Opacity Monitoring System 

 

 

Super Wide Band Diode Optic Source 

10 Year Bulb Life 

Insensitive to Daylight 

No Temperature Drift 

Automatic Set-up 

EPA Compliant (PS-1 and ASTM D 6216) 

Heated Window to Eliminate Condensation 

Ultimate Reliability and Ease of Maintenance 
 

 

 

For a complete solution – add a: 

Monitoring Solutions COMDAS 
Dedicated Low Cost PLC/PC Based DAS Solution for COMS  
 

Complete Recording and Reporting Package for Less than $10K includes: 
 PLC 
 PC 
 Complete Set-up and Programming  
 On-Site Installation and Training 

Retrofit to Existing Opacity Systems (works with any manufacturer’s) 
Powerful Automated Reporting  
Guaranteed to Meet Permit Requirements 
Eliminates Chart Recorders and Manual Reporting 

 

Whatever the Application… 
Whether it’s adding a new unit or a replacement 

of an old unit… 
 

…let Monitoring Solutions Design the Solution 
for your Application”



 
 
 

 
 
THe complete source for all your Continuous Emissions 
Monitoring SYSTEM (CEMS) Needs: 
 

 Both Dilution and Extractive Type Systems 

 Data Acquisition Systems (DAS) 

 Opacity & Flow Monitoring  

 Oxygen Monitoring Systems 

 Ambient & Meteorological Monitoring 

 Process Monitoring Systems 

 Complete Service and Support of all CEMS including: 

 RATA’s   Quarterly Preventative Maintenance  Quarterly Audits  

   Opacity Performance Audits  Training  Spare Parts  Repairs  Contracts 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

CEMS Newsletter 
 

“Devoted to helping engineers and users  
better understand CEMS”  

 
If there is someone else who should be, 

or would like to be on our CEMS Newsletter mailing list,  

please contact Jim Nowak at: 
 

888-380-5226 

908-500-4010 

www.monsol.com 

In this issue: 
 
CEms from A-Z: a 
multi-part 
series (Pt. 4) 

This issue continues our presentation 

of  a comprehensive look at CEMS 

from beginning to end, with 

descriptions and details on a variety of 

components including the probe, 

umbilical, sample conditioning system, 

analyzers and more - including 

maintenance and troubleshooting 

topics. 
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