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CONTINUOUSLY MONITOR UP TO 
4 GASES WITH A SINGLE ROBUST 
ULTRAMAT 23 UNIT 

To monitor exhaust gas emissions from 
combustion according to regulations 
or gases used in industrial processing, 
measurement and instrument maintenance 
should be straightforward, reliable and 
cost-efficient. This is why Siemens designed 
the robust ULTRAMAT 23 multi-component 
gas analyzer. This all-rounder can be 
configured to measure up to four gases 
simultaneously and around the clock, with 
a choice of  detection methods and sensors 
to suit a wide range of  applications. Its IR 
detector can determine up to three infrared-
sensitive gases, and a UV photometer even 
smaller concentrations of  SO₂ and NO₂. In 
addition, electrochemical or paramagnetic 
oxygen sensors can measure O₂, and 
an electrochemical H₂S measuring cell 
permits use in biogas applications. With 
its low measuring ranges, the economical 
ULTRAMAT 23 offers value for money 
that otherwise only high-end solutions do. 
Despite its versatility, the instrument is 
easy to use and low in maintenance – for 
example, daily autocalibration is performed 
with ambient air, so there is no need for 
calibration gases.

The need to monitor exhaust gases

Legal requirements to monitor industrial emis- sions vary 
around the globe. The EU’s 2010 Indus- trial Emissions Directive 
2010/75/EU aims to control and reduce the impact of industrial 
emis- sions on the environment by obliging a wide spectrum of 
industries to observe limits based on best available techniques 
(BAT). All EU member states had to pass its stipulations into 
national law by 2013 which in Germany, for example, led 
to changes of the Federal Emissions Control Act (“Bundes-
Immissionsschutzgesetz”) as well as to implementing regulations 
(“Bundes-Immissions- schutzverordnungen”) for many industrial 
sectors, including power plants, waste incineration, cement, 
gas engines and crematories. As a conse- quence, companies 
in many industries have to monitor their emissions of certain 
gases using automated continuous emission monitoring systems 
(CEMS).

EN 14181, however, which is applicable in many European 
countries, states that CEMS must be certified to have passed 
a QAL 1 qualification test that covers the complete system 
including its gas paths and conditioning devices to adjust the 
temperature and humidity of the air sample, and to remove 

airborne particles that could impair measurements. Testing is 
performed according to EN 15267 by an independent accredited 
authority.

For waste incineration and large coal-fired combustion plant 
applications the ULTRAMAT 23 has received this certification to 
determine CO, NOx, NO, NO₂, SO₂, CO₂ and, either paramagneti- 
cally or electrochemically, O₂. The certification is for specified 
measuring ranges when equipped with the necessary upstream 
conditioning units. Operators wanting to use upstream equipment 
other than that in the certified CEMS have to have their own 
combination approved, but as its setup is typically similar 
to the already certified combi- nation this process is usually 
straightforward.

The right configuration for each 
application
Different applications need different configura- tions of 
measuring cells. The ULTRAMAT 23 can determine up to three 
infrared-sensitive gases based on the NDIR principle (Table 1). 
The UV photometer, on the other hand, can detect and quantify 
UV-active gases – NO₂ for example, but also SO₂ at far lower 
concentrations than the IR detector. Legal limits for emission 
gases are generally getting stricter across the globe, so with 
its sensitive technologies, the ULTRAMAT 23 is facing up to the 
future: for SO₂ its smallest measuring range is a certified 0 to 
70 mg/m³, but it can actually achieve 0 to 50 mg/m³, a lower 
range than many higher-end instruments. The detectors are 
very selective thanks to their multi- layer architecture, ensuring 
low water vapor interference. For oxygen measurements, the 
paramagnetic sensor is particularly robust and selective, and can 
measure low concentrations.

Countless configurations are possible with the ULTRAMAT 23 for 
the four gases that can be measured simultaneously. A typical 
setup to monitor exhaust gas emissions from firing systems 
would be CO, NO and SO₂ by NDIR, in addition to a paramagnetic 
“dumbbell” oxygen cell. For strictly regulated waste incineration 
plants, the configura- tion could be CO by NDIR, NO₂ and SO₂ 
by UV photometer, and O₂ electrochemically. To a large degree, 
the configuration for an application will depend on the locally 
applicable legal require- ments. In principle, the ULTRAMAT 23 
can also monitor CO and CH₄ to detect dangerous smol- dering 
fires at an early stage.

For asphalt mixing plants, Siemens offers CEMS Asphalt, 
a complete solution from gas sampling and analysis to 
computerized measurement and data evaluation. The core is an 
analyzer cabinet that includes the ULTRAMAT 23 for determining 
CO and O₂, a FIDAMAT 6 gas analyzer for total hydrocarbons, 
and an LDS 6 laser diode gas analyzer for H₂O, with all three units 
being quali- fied according to EN 14181 und EN 15267.

Optionally, further substances such as NOx and SO₂ or the dust 
concentration can be measured. A computer performs certified 

processing, evalua- tion and storage of the emission data, and it 
delivers the mandatory protocols containing the measurement 
data.

 

Measured Gas components

Monitoring and optimizing  
production processes

The ULTRAMAT 23’s range of applications is not limited to 
mandatory measurements of emission gases. There is a wide 
spectrum of areas in which it is being used. It can help to control 
and optimize production processes, for example by monitoring 
gases in biogas plants. A typical configuration would be an NDIR 
detector to quantify the two infrared-sensitive gases CO₂ and CH₄, 
in addition to electrochemical measuring cells for O₂ and H₂S. 
The low-ppm H₂S sensor has a long service life even at increased 
concentrations, with no diluting or backflushing necessary. It 
is worth noting that the German Technical Inspectorate TÜV 
has certi- fied that it is permissible to use the ULTRAMAT 23 to 
measure the flammable gases occurring in biogas plants, for 
example 70% CH₄.

Another example is the thermal treatment of metallic workpieces 

LOW-MAINTENANCE, AFFORDABLE EMISSION MEASUREMENT

 A Measured component: CO

C Measured component: CO₂

D Measured component: CH₄

F Measured component: C₂H₄

M Measured component: C₆H₁₄

N Measured component: SO₂

P Measured component: NO

S Measured component: N₂O

V Measured component: SF₆

Table 1: List of available NDIR measuring cells
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in industrial furnaces to optimize the material properties of their 
surfaces. For some of these processes surface oxidation by 
O₂, CO₂ or H₂S has to be prevented by a controlled neutral gas 
atmosphere while the thermal treat- ment achieves a specific 
crystalline structure by tempering and annealing. During these 
processes a precisely defined atmosphere modifies the surface 
to influence the workpiece’s hardness and adhesion (e.g. for 
applying paints). Carbonizing, decarbonizing and carbonitriding 
are examples of such treatments. When carbonizing, the surface 
of steel parts is enriched with carbon at high temperatures, for 
which a mixture of nitrogen and methanol is used. By contrast, 
decarbonizing reduces the hardness by removing carbon from 
the workpiece’s surface. A further procedure is carbonitriding. 
In such cases, ammonia is added to the furnace atmosphere 
so that its nitrogen binds to the surface alongside the carbon, 
resulting in a particularly high degree of hardness. Many of 
these processes are influenced by CH₄, hence its concentration 
must also be monitored. The ULTRAMAT 23 multi-component 
gas analyzer can measure CO, CO₂ and CH₄ concentrations in 
a single instrument, so it is ideally suited to monitor the gas 
composition with precision during thermal treatment.

 

Connectivity, integration and handling
The ULTRAMAT 23 gas analyzer has an open architecture, 
offering RS 485, RS 232, PROFIBUS and SIPROM GA interfaces 
for connectivity. This simplifies the integration into CEMS, 
which usually comprise a sample probe, a heated filter, a heated 
sample line and a sample gas conditioning unit. As a leading 
global technology group, Siemens offers not just the hardware 
but also the expertise and reach to assemble and install CEMS 
all over the world. Dealing with only a single experienced supplier 

of the products and the related services ensures a smooth 
implementation process.

Handling the ULTRAMAT 23 is as easy as gas monitoring gets. 
The AUTOCAL feature allows day-to-day autocalibration to be 
performed with ambient air, which saves effort and costs, as 
calibration gases are not required. A test with calibration gases 
is necessary only once a year.

A further feature that keeps the running costs down is that the 
analyzer cuvettes can be reused: they are simply cleaned on site 
in the event of contamination.

 Menu-assisted operation of the ULTRAMAT 23 is in plain text, 
with no manual required for operation, ensuring a high level 
of operator safety. Gas analysis is controlled via the SIPROM 
GA software, which is run on a connected PC or laptop, and it 
also comprises a service tool. Remote operation and control 
are possible. Coded input levels protect against unauthorized 
access and increase data and 
operative safety. There is service 
infor- mation in the logbook that 
supports personnel to perform 
preventive maintenance, saving 
costs over time.

So once installed, there is no 
need to worry about anything – 
the ULTRAMAT 23, renowned for 
its dependability, performance 
and versatility, can turn advanced 
analytics into a commodity.

CTA: Find out more about the ULTRAMAT 23 multi-component 
gas analyzer on the product web page: https://new.siemens.
com/global/en/products/automation/process-analytics/
extraktive-continuous-process-gas-analytics/ultramat-23.html
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New York City is as much a set of world-famous icons as it 
is a city: the City That Never Sleeps. Moreover, it is world-
renowned in a variety of fields, from finance and tech to 
medicine and the arts. But for one week in June, it topped 
global charts for another reason – and this time, it’s hardly an 
advertisement for the City.  

Last week, the city’s air quality index (AQI), an integrated 
measure of various pollutants, peaked over 400 out of a 
possible 500. An ordinary weekend reading, in comparison, 
lingers around 30. Just 24 hours after reaching apocalyptic 
levels, the AQI receded to 160, still alarmingly high but a slight 
reprieve. The perpetrator was a fugitive smoke cloud from 
distant Canadian wildfires that had descended upon the East 
Coast, transforming the clear blue into a pall of smoky yellow. 

The subterranean life of New York was not spared either. 
Researchers from New York University recorded PM2.5 
particulate matter levels at subway stations that significantly 
exceeded typical readings. A usual day might register about 
12 micrograms of particles per cubic meter of air; on that 
ominous June 7, the Broadway-Lafayette station in Manhattan 
registered a staggering 660. 

These astronomical figures measured particulate matter 
alone. In contrast, the AQI encompasses both particulate 
matter and ozone among other pollutants, painting a more 
holistic, albeit grave, picture. 

Recent studies highlight the acute vulnerability of the subway 
network to such hazardous air, with stations near underwater 
tunnels particularly prone to high levels of pollution. This 
river-tunnel effect was exacerbated by the week-long deluge 
of wildfire smoke, making the subway system a particularly 
hazardous environment. Other studies indicated that some 
subway sections experienced air contamination levels 
comparable to wildfire sites and demolition zones.  

The health impacts were immediately evident, with emergency 
room visits for respiratory ailments skyrocketing on June 
7. The city’s Health Department recorded 309 ER visits for 

asthma and related symptoms, a significant jump from the 
average of 135 to 200 visits. 

Political leaders faced mounting criticism for their response to 
the crisis. New York City Mayor Eric Adams faced backlash 
for the city’s apparent unpreparedness for the situation, 
despite precedence set by California and federal guidelines 
for managing such conditions. Controversially, his proposal to 
dilute the right-to-shelter mandate while urging residents to 
stay indoors did not sit well with many. 

Yet, the crisis put the broader problem into perspective. The 
city’s struggle underscored the accelerating effects of climate 
change and the gap between our preparedness and the 
rapidly worsening environmental conditions. 

In a bid to alleviate the situation, Governor Kathy Hochul 
declared that one million N95-style masks would be freely 
distributed at public centers and transport hubs across the 
city. The Metropolitan Transportation Authority (MTA), which 
had initiated a pilot project for improved air filtration systems in 
2020, stepped up their efforts, albeit in a limited capacity. 

The effects of the smoke were not only respiratory but also had 
a strange olfactory and gustatory impact. According to Kathryn 
Medler, a taste expert at the University at Buffalo, many New 
Yorkers experienced an odd “mouldy cigar-like” taste, likely the 
result of smoke particles lingering in their mouths.  

The origin of the calamity lay hundreds of miles away in 
Canada, where hundreds of forest fires had set ablaze about 
3.8 million hectares of land - approximately 15 times the 
average. The resultant smoke cloud stretched far south, 
engulfing New York City and resulting in the cancellation of 
flights, closure of tourist attractions, and an orange smog 
overlaying iconic landmarks like Times Square. 

The wildfires, ignited by a mix of lightning strikes and human 
activity, found fertile ground due to unusually low snow due to 
cover and high temperatures in the spring. These conditions, 
partly attributed to climate change, exacerbated the 
wildfires’ intensity and longevity, enabling the smog to reach 

unprecedented territories like New York. 

When the fog of smog finally lifted from New York, life was far 
from returning to normal. The crisis had opened a new front 
in the ongoing conversation about climate change, urban 
planning, and public health. The week-long event underscored 
the interconnectedness of climate phenomena and the global 
nature of environmental challenges. 

Residents, government, and researchers are now grappling 
with the long-term consequences of this exposure. The 
immediate health crisis might have passed, but the aftermath 
has thrown into sharp relief the urgent need for preventative 
action. An increasing number of researchers and environmental 
activists are stressing the importance of predictive modelling, 
early warning systems, and resilient urban planning to protect 
residents’ health in future similar occurrences. 

While New York recuperates, the event serves as a harsh 
reminder of climate change’s tangible effects. The week New 
York became the world’s smog capital is a chilling testament 
to a changing world. The impacts of climate change aren’t a 
distant future problem, but a present reality that we must face 
head-on, armed with science, informed policy, and collective 
global action. 

The week that New York had the worst air quality in the world
TALKING POINT


