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component measurement system.
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Automotive

100+ years ago the automobile has 
been introduced.

58 million vehicles are produced per 
year.

900 million vehicles are on the roads 
of the world.

For 30 years emissions from cars 
have been drastically reduced.

Gasoline engines are already very 
clean.

Diesel engine with advanced exhaust 
after-treatment will follow now.
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Advanced Diesel Exhaust After-Treatment
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Diesel Particulate Trap and NOx storage catalyst

Oxydation catalyst: Oxydation of CO, HC, NO
Thermal regeneration

Diesel particle filter (DPF): Reduction of particle emission

NOx storage catalyst (NSC): Reduction of NOx emission

Control unit: Control of DPF/NSC regeneration by
appropriate variation of engine operation



AVL Emission Test Systems Sept. 2006 | Page 6

� Pre (Vor)-Catalyst  Hydrolysis, SCR and Oxidation Cata lyst

SCR Technology
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Over dosage
NH3 Problem

Over dosage
N2O Problem

Correct dosage
NOx reduction

SCR Measurement Results
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Euro-IV Heavy Duty:
NH3 Limit all engines with a SCR System

SCR Selective Catalytic Reduction

Urea
injection

��� � SCR cat. Oxicat

��� ���� �
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Measurement results down stream during regeneration phase.

Diesel NOx Storage Catalyst - Application
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AVL SESAM-FTIR on Test Bed (Version 4 and 3)

SESAM-FTIR
Version 4

SESAM-FTIR
Version 3
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Fourier Transform Infra Red

AVL SESAM-FTIR System

• Compact design
• 19” Industry FTIR module
• 2 Hz Data refresh rate
• Approx. 1 sec t90 time
• 30 gases and vapours can be 

measured and calculated
• One time span and calibration for 

valid for several years
• Conventional exhaust sampling 

system
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Infra Red
Source

Interferometer
Sample

Cell
Detector

Signal and Data
Processing

Pressure
Control

Pump
Air operated

Cooler

Pre-
Filter

FTIR - measurement principle

Sample gas flow 
direction

Analytical analysis 
direction

•Optimized for NH3
•Urea crystallization
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FTIR - measurement principle

Beam splitter Moving mirror
IR Beam output of interferometer 
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FTIR - measurement principle

Back
ground

Spectrum
Absorption

over frequency



AVL Emission Test Systems Sept. 2006 | Page 16

FTIR – Infrared Spectrum
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Measured and calculated gas species

30 different gas components

For some gases, which can not be measurable by 
Infrared, conventional analysers can be integrated.
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Correlation with Conventional Systems

FTIR
AMA
Mexa

t [s]

CO-Reading

x = 5013ppm x = 4971ppm x = 5021ppm

AVL

FTIR

AVL

AMA

Horiba

MEXA

Excellent correlation to the 
conventional analyzers. 

Best analytical performance of all 
FTIR’s on the market!

Automotive application Know How in 
FTIR measurement technology since 
15 years !

Continuos improvement in close 
cooperation with our customers
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Response Time:

Time alignment: t0 - t50

System response time: £ 10 sec.

Analyzer rise time: £ 2,5 sec.
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response time

t50
transformation time

Data evaluation (Sample rate) : 
Gaseous emissions and exhaust gas mass flow rate: at least 2 Hz.
All other data: at least 1 Hz.

Transient Emission Measurement Requirements

AVL SESAM-FTIR Version 4:
Data sample rate: 2 Hz

Analyzer Rise time: < 1 sec 
Fulfills all response time requirements of:

ISO 16183, ISO 8178-4, ISO 8178-11
EN 2005 / 78 / EC (Euro IV HD)
CFR 1065 
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All functions for normal 

test cell operation are
available on this one

panel

Functions with simple
One Touch operation 

Display of most

important system data

(T, P, F...) and system
status

FTIR Graphical User Interface

� Optional additional

� analyzer controls 
� (e.g. O2 or FID)



AVL Emission Test Systems Sept. 2006 | Page 21

Advanced Software Features

Storage of spectra 
over test run. 

“Emission Memory”
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� STABILITY 
AVL- FTIR comes with factory calibration for all measured 
gases. This calibration remains stable over several (min 
5) years

� No calibration gases required
Only operational gases required, gaseous and liquid 
nitrogen (N2) and compressed air. 

� FLEXIBILITY
FTIR replaces several other systems . Additional gases 
can be added as needed. 

Conventional gas analyzers can be implemented as 
wanted, like FID, PMD and CO2-EGR.

� SIMPLICITY
Only one physical analyzer makes the whole system 
simpler. No specialized FTIR knowledge required. The 
operation is easier than conventional analyzer systems.

Benefits
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Lowest Total Cost of Ownership (TCO) compared to 
conventional emission systems. - 37 %

� Less Maintenance

� Less operational effort (calibrations, diagnostic)

� Less span gas requirements

Lowest Total Costs of Ownership

- 37%
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Highest Robustness and Reliability

Conventional Emission Bench:

6 Gases: COh, COl, CO2, HC, NOx, O2

4 Different measurement principles: NDIR, FID, CLD, PMD, with various small 
capillaries and nozzles, filters and flow, pressure regulators and 4 pumps, etc

FTIR System:

30 Gases: 

Only 1 measurement principles and one analyzer. 
FTIR no capillaries and nozzles, no filters only one 
pressure regulator and 1 maintenance free pumps
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Our Experience for Your Success

more than 15 years FTIR 
experience and over 100 
systems installed.

AVL Emission Test Systems, 
committed to an 
environmental friendly 
mobility in a clean and 
healthy environment 

Close cooperation with 
leading OEMs and 
legislation agencies

Used, by our own in house  
engine R&D projects


