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It uses a single-line “monochromatic” spectroscopic technique    
 that offers highly stable calibration, a continuous, fast, in-situ 

measurement, and the avoidance of optical cross-interference 
from other gases.

The TDL system consists of a laser light source, transmitting 
optics, an optically accessible absorbing medium, receiving 
optics, and detector(s).

The signal information is held in the gas absorption line shape, 
which is obtained by scanning the laser wavelength over the 
specific absorption line. This causes a reduction of the measured 
signal intensity, which is detected by a photodiode and used to 
determine the gas concentration and other properties.

Servomex’s TDL analyzers use a second harmonic detection (2f) 
modulation technique that delivers greater accuracy, sensitivity, 
and reliability of measurement, especially in low ppm-level 
measurements.

With this high-performance technology, industrial operators can 

achieve the measurements required to control process efficiency 
and reduce emissions, with the added benefits of ease-of-use and 
low maintenance requirements.

TDL makes clean air a breeze
Clean air and decarbonization strategies not only have to meet 
regulatory standards, but must also help industrial operators to 
achieve their carbon reduction targets.

These strategies rely heavily on gas analysis, which is used to 
measure the harmful emissions created and to help reduce 
emissions by improving the efficiency of the process.

In any clean air policy, controlling combustion efficiency plays 
an essential role, lowering the level of key pollutants emitted, 
reducing fuel consumption, and improving safety.

To achieve these goals, accurate measurements are required 
for the relative concentrations of oxygen (O2) and combustibles 
(COe) in the reaction mixture, to keep the ratio between fuel and 
air at the optimum level.

The combustion process mixes fuel with O2 – usually from air 
or an enriched oxygen feed – in a fired heater. This creates heat 
energy which can then be used for power generation or as part 
of a wider industrial process, such as chemical manufacturing. 
Typically, the combustion process needs a sizeable quantity of 
fuel, generates harmful byproducts as emissions, and creates 
possible safety hazards.

Before accurate gas analyzer technologies became widely used, 
fired heaters were usually operated in conditions of high excess 
air. This was extremely inefficient and increased the level of fuel 
consumption, but helped to avoid unsafe, explosive conditions in 
the heater.

Excess air also means there is extra O2 in the process to combine 
with nitrogen and sulfur from the fuel, creating unwanted 
emissions such as oxides of nitrogen (NOx) and sulfur (SOx).

Accurately measuring the levels of O2 and COe – and particularly 
the combustible, carbon monoxide (CO) – means that operators 
can balance the air-to-fuel ratio to ensure process safety and 
achieve optimal fuel efficiency. Controlling the combustion 
reaction in this way can also significantly reduce emissions of 
NOx, SOx, CO, and CO2.

On large-scale furnaces, such as the bigger ethylene crackers, it 
has become common practice to use multiple oxygen analyzers 
for combustion monitoring. It has long been understood that on 
these larger processes there are different zones of combustion, 
with the effects of layering and convection giving different 
concentrations along the length of the furnace. 

TDL sensing technology measures across the top of the furnace, 
providing an average result for gas concentration rather than 

a single-point result. This ensures a better overall picture of 
conditions within the fired heater. However, since TDL sensing is 
highly specific to the gas being measured, separate analyzers are 
required for O2 and CO.

Servomex’s SERVOTOUGH Laser 3 Plus Combustion TDL 
analyzer, for example, can be configured to measure either O2 or 
CO. It can also be configured for a joint measurement of CO and 
methane (CH4), and provides a rapid-response measurement for 
safety in natural gas-fired heaters and boilers.

Safety in combustion
In recent years, the knowledge that a fuel-rich situation – one 
where carbon monoxide levels are high – is a potential source 
of explosions has caused the measurement of CO to move 
from a supporting combustion measurement to a key safety 
measurement.

FASTER, MORE ACCURATE GAS ANALYSIS FOR CLEAN AIR STRATEGIES

As the global expert in gas analysis, Servomex 
has always been laser-focused on providing 
industries with solutions that make processes 
cleaner, safer, and more efficient.
To meet the challenges of  modern gas 
analysis, the Servomex team developed the 
SERVOTOUGH Laser 3 Plus range creating an 
advanced, high-performance Tunable Diode 
Laser (TDL) analyzer with digital processing, 
reliable accuracy, and a compact footprint.
TDL sensing is a fast-response, accurate 
measurement that is highly specific to the gas of  
interest. 

Laser 3 Plus
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This has also been driven by the increasing use of low-NOx 
burners, which are highly effective at reducing unwanted 
emissions, but run with a cooler, larger, and more complex 
flame which can be inherently less stable than older, high-NOx-
producing burners.

Flame instability leads to a requirement for improved flame-out 
detection, and customers who use natural gas as a fuel have 
turned to TDL analyzers as a key part of their safety system.

TDL measurements for CO show a much better performance 
compared with alternative analysis techniques such as pellistors 
or thick film sensors. TDL’s faster speed of response and 
superior sensitivity makes it ideal for both efficiency and safety 
monitoring.

A TDL analyzer can be configured to measure CH4 and CO at the 
same time, and this highly specific measurement also provides 
more detailed data and analysis of conditions inside the furnace.

The cross-stack measurement allows TDL analyzers to detect 
any developing flame-out situation quickly, across the whole 
process. As it is a light-based technology, with no sample 
extraction, TDL sensing delivers a rapid response to changes in 
the boiler condition, typically within a few seconds.

This speed is vital to safety monitoring, as a boiler can shift from 
safe to unsafe conditions very quickly. The faster the analyzer can 
respond, the more time the operator has to take corrective action.

Additionally, the non-contact nature of TDL sensing means that 
it is not seen as a potential source of ignition in the presence of 
flammable gases, enhancing safety without the requirement for a 
flame arrestor, such as those used by other sensor technologies.

Solutions for combustion  
and process oxygen
Servomex’s Laser 3 Plus range is designed to make TDL sensing 
easy to install and use, for applications across the power 
generation and hydrocarbon processing markets.

The Laser 3 Plus Combustion model measures O2, CO, or CO and 
CH4 in in-situ cross-stack applications, delivering exceptional 
performance benefits. It is designed for process heaters, 
incinerators, thermal crackers, thermal oxidizers, power stations, 
coal mills, and furnaces.

The Laser 3 Plus Process version provides the most stable, 
repeatable results for the measurement of O2 in process 
temperatures up to 500°C. This makes it ideal for applications 
including oxidation control, inerting, safety monitoring, process 
control, flare gas monitoring, combustion control below 500°C, 
and coal to chemical processes.

The analyzer’s compact design means it can be installed, 
configured, and calibrated by just one person, with a multi-
directional mounting assembly that ensures precision alignment 
from the outset. This combines with the quick-release 
mechanism to help make reinstallation simple after maintenance.

A built-in line lock cuvette system helps to ensure measurement 
reliability, which is particularly key to process control and safety 
applications.

In the absence of the gas of interest, older-generation TDL 
analyzers would drift to measure a nearby, incorrect absorption 
line instead. For example, a CO analyzer that had no CO present 
to measure might pick up an adjacent water line and deliver an 
incorrect reading.

With the line lock cuvette system, the analyzer has a secondary 
detector targeted on a cuvette filled with the required gas. This 
means the analyzer always has a known target gas to sense, 
enabling the main detector to stay locked-in, and delivering an 
accurate measurement even if the measured gas is zero.

The line lock cuvette system requires no maintenance and has 
built-in self-diagnostics to monitor the concentration within the 
cuvette, triggering an alarm if this concentration is not detected.

For applications where incorrect measurements may lead to 
heavy fines for non-compliance, the line lock system provides 
confidence that the measurement is stable and secure.

Conclusion
With application requirements becoming increasingly demanding, 
and a greater focus on clean, efficient processes, accurate and 
reliable gas analysis is more important than ever.

Digital TDL technology delivers a reliably accurate and fast-
response measurement for the key gases, particularly process 
oxygen and combustion gases.

When combined with the compact, easy-to-operate Laser 3 Plus 
analyzer, it ensures a laser-focused solution for processes and 
helps deliver cleaner air as part of a larger overall strategy.
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Robust miniature pressure controllers 
Bronkhorst’s IQ+FLOW series of miniature mass flow and pressure 
meters and controllers is widely used by equipment manufacturers in the 
analytical market. Due to the application of chip sensors and mini-valves 
the footprint of single-channel instruments is only 20 x 40 mm. This is 
a great advantage for manufacturers of desktop equipment, who are 
always looking for optimal space efficiency. 

The IQ+FLOW product line has now been extended with pressure 
instruments with media-isolated pressure sensors. The sensor chip is 
protected by a stainless-steel diaphragm and oil-filled compartment. 
With this new option, the instruments can handle a much wider variety 
of media than before, including thin gases such as hydrogen and 
helium. According to the requirements of the analytical lab sector, the 
instruments have low-outgassing and clean-wetted parts. 

IQ+ FLOW series are available in three configurations: single-channel versions for either inline or top mount integration and multi-
channel versions. Compact 2- or 3-channel instruments can be configured on customer specification to measure or control the 
mass flow and/or the upstream or downstream pressure in a system.
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Multiple levels of  groundwater data  
at PFAS-contaminated sites 
Solinst Model 403 CMT Multilevel Systems have been proven effective for monitoring 
PFAS-contaminated sites. As Solinst CMT Multilevel Systems monitor multiple depth 
discrete groundwater zones within a single borehole, they can provide the most accurate 
3D assessment of a PFAS site. This is vital to understanding the vertical and horizontal 
transport of PFAS, delineating the PFAS plume and tracking changes in concentration. 
CMT is available with either 3 or 7 channels, with monitoring ports easily constructed at 

different depths in each channel. The 3-Channel CMT can be used in direct push installations. Both CMT Systems minimise site 
disturbance, are cost-effective and easy to install.

More information online: ilmt.co/PL/E3kl
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Precise and reliable solution 
for continuous emission 
sampling of  dioxins, furans, 
PCBs, and other POPs
CDL-Tecora’s DECS is a state-of-the-
art, MCERTS certified, continuous 
emission sampler for dioxins, furans 
(PCDD/PCDF), PCBs, and other 
persistent organic pollutants (POPs). 
DECS is designed to meet the rigorous 
standards of EN 1948 and USEPA M23.

DECS utilises the filter/condenser 
method with an adsorbing trap on 
wet gas, making it highly effective 
in capturing micropollutants in 
accordance with EN 1948 and 
USEPA M23 methods. The system is 
permanently installed on stacks and 
allows for continuous sampling from 
6 hours up to 6 weeks, providing accurate and reliable data for 
emissions monitoring.

One of the key features of DECS is its flexibility and scalability. 
Up to 4 sampling units can be managed by a single control 
unit, with a distance between sampling and control units of 
up to 100 meters. The system is fully automated, requiring 
no operator presence, and offers automatic preparation and 
cleaning for ease of use.

DECS also offers easy upgrades, including the option to use 
a heated probe with an outstack heated filter for solid phase 
sampling, as well as side sampling for heavy metals, mercury, 
and acids. This makes DECS a versatile solution for a wide 
range of emissions monitoring needs.
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