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Regulatory roadmap worldwide (as of July 2024)
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Euro 7 emission limits : provisional agreement on the trilogue

• Same limits and test 

condition as Euro 6 except 

for PN for passenger cars.

• PN will be PN10 instead of 

PN23

• PN and PM will apply not only DI-

PI but also all PI vehicles.

• N1 category is divided into three 

based on Mass in running order. 

M1, N1 vehicles

Source)  https://data.consilium.europa.eu/doc/document/ST-16960-2023-REV-1/en/pdf
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Euro 7 emission limits : provisional agreement on the trilogue

M2, M3, N2 and N3 vehicles
Source)  https://data.consilium.europa.eu/doc/document/ST-16960-2023-REV-1/en/pdf

• PN10, NMOG, NH3, CH4, 

N2O as additional pollutants

• HCHO will be reviewed by the 

end of 2027

• NMOG might be calculated by 

THC - CH4 + HCHO (TBD)

Change in operating 

conditions

➢ Temperature/humidity

➢ Altitude

➢ Shock/Vibration

➢ Downsizing

New measurement methodology with reliable 

performance for additional pollutants
(NH3, N2O, HCHO)
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Time line of LDV CO2 emission standard
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Toward carbon neutrality

Estimation of Carbon reduction 

Source: https://www.nedo.go.jp/content/100965445.pdf, https://www.myclimate.org/en/information/faq/faq-detail/what-are-negative-emissions/
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Other 
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1. Electrification

2. CN fuels (H2, Bio, etc)

3. CCUS, NETs(Negative Emission Technology)

https://www.nedo.go.jp/content/100965445.pdf
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Technical challenges in carbon neutral fuels

CN fuel usually emits high concentration of moisture

➔ H2-ICE theoretically up to 35%

◼ Water condensation on tailpipe and sample line

◼ Difficulty in dry-to-wet correction after gas cooling

◼ Water interference to non-dispersive infrared analyzers

◼ Water quenching in chemiluminescence analyzers
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Mid-infrared absorption spectroscopy for gas analysis

1.00E-21

1.00E-20

1.00E-19

1.00E-18

1.00E-17

3 4 5 6 7 8 9 10 11

分
子

1
個
当
た
り
の
吸
収
の
強
さ

波長 (μm)

CO

CO2

H2O

CH4

NH3

NO

NO2

N2O

SO2

Wavelength (µm)

CO2

CH4

N2O

CO NH3

H2O

FTIR

NO2

NDIR
QCL-IR1.00E-17

1.00E-18

1.00E-19

1.00E-20

1.00E-21

NO

A
b

s
o

rp
ti

o
n

 i
n

te
n

s
it

y
(c

m
-1

/(
m

o
le

c
u

le
・

c
m

-2
))

Target gas 

spectrum

Wavelength

Laser

Measurement principle Light source Gas cell Features

NDIR

(Non-dispersive infrared spectroscopy)

Thermal radiation source

+ optical filter
Straight tube cell

Low cost

small size

FTIR

(Fourier transform infrared spectroscopy)

Thermal radiation source

+ interferometer

Multi-pass cell

(White cell)

Multi-component 

measurement

IRLAM

(Infrared laser absorption modulation)

Quantum cascade laser 

(QCL)

Multi-pass cell

(Herriott cell)

High sensitivity

low interference
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1. In-house manufactured QCL device

2. Compact type Herriott cell

3. Concentration Calculation Algorithm

Patent pending

Patented※

Patented※

HORIBA’s original

HORIBA’s original

HORIBA’s original

※US Patent No.：10551299

※Japan Patent No.：6886507

※US Patent No.：11030423

Three pillars of IRLAM technology

※IRLAM is a registered trademark or trademark of HORIBA, Ltd. in Japan and other countries.
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1. In-house manufactured QCL device

QCL by HORIBA

◼ A type of semiconductor laser emitting light with wavelength in the mid-infrared region, where 

many gas molecules exhibit the strongest absorption.

◼ The laser chip consists of several hundred layers of semiconductor thin film, and by 

controlling the material composition and film thickness, the emitting wavelength can be 

arbitrarily designed.

◼ HORIBA is capable of designing and manufacturing QCLs from 4 to 10 μm.

QCL manufacturing process
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◼ A pair of well-designed concave mirrors works as a multi-pass cell called “Herriott cell”

◼ Longer optical path-length brings higher sensitivity in absorption spectroscopy

◼ HORIBA's original Herriott cell has a long path-length with a small internal volume, which improves the 

response time of the analyzer.

HORIBA’s original

2. Compact type Herriott cell

5m optical path length in just 50mL

(New Compact)

80% smaller than conventional product volume

Gas

IR 

Detector

Laser

(QCL)

Herriott cell
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⚫ Conventional conc. calculation algorithm for QCL

Detection signal Calculation Result

CO

CO2

H2O

100 ppm

1 vol%

2 vol%

3. Concentration calculation algorithm

The calculation, which use 

spectral fitting, takes time so 

requires high performance 

computer.

⚫ New conc. calculation algorithm for IRLAM

Feature-based approach can 

use only a few numerical values, 

thus significantly reducing the 

amount of calculations.

Detection signal Result

CO
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1 vol%

2 vol%

(target)
(interfering gas1)
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HORIBA’s original

Extracts 

features
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HORIBA PEMS toward Real Driving Emissions

2016 20202017 2018 2019 2021 2022 2023 2024 20252015

Gas (2013-) → PN

Gas (2007-) PM (2011-)

Gas (Beijing, 2013-)                  → Gas → PN (2023-)

Gas, PN

Gas, PN (Monitoring) → Gas, PN

Gas

HDV

LDV

PM PN 

(23nm)

PN 

(10nm)

THC, CH4 N2O, NH3
CO, CO2, NO, 

NOx, THC
CO, CO2, NO, NO2, N2O, 

NH3, HCHO, CH4, THC

OBS-ONE VERIDRIVE
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Measurement principle
Quantum cascade laser infrared spectroscopy (QCL-IR)

Flame ionization detection (FID)

Components

and

Range

CO 0 - 8000 ppm, 0 - 12vol%

CO2 0 - 20vol%

NO 0 - 2000ppm

NO2 0 - 800ppm

N2O 0 - 1000ppm

NH3 0 - 1500ppm

HCHO 0 – 50ppm

CH4 0 - 2000ppm, 0 - 10000ppm

THC 0 - 10000ppm

Sample line temperature 190℃ (wet measurement for all components)

Sample gas flow rate Approx. 3.3 L/min (20°C, 1 atm)

External dimensions 481 (W) x 631 (D) x 385 (H) mm

Usage environment

Temperature: -10 to 45°C

Humidity: 80%RH or less

Altitude: 0 to 3000 m above sea level

VERIDRIVE basic specification
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◼ Customer value
✓ Wide range of applications such as not only Real world but also 

Laboratory measurement.
✓Reducing power consumption by 80% and volume by 86%

compared to MEXA-ONE with OVN.
✓No need for consumables such as NOx converters
✓No liquid nitrogen is used, reducing running costs

✓ 50 % reduction in number of cables, eliminating complications in 
installation

✓ Expanded software functions & Improved testing efficiency
✓ Failure reduction in PEMS Validation with IRLAM & Cross Pitot tube
✓ Trusted experience and expertise in RDE testing by MIRA
✓ Total solution package for Euro 7 / China 7 regulatory components

✓ New Compact will be capable of testing for Alternative fuel / H2
engine toward decarbonization

New Compact at a glance
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Movable and Compact system

Reduce number of 

pipes & cables

by 50%

CO Low / High, CO2, NO, NO2, NH3, N2O, 

HCHO, CH4 Low / High  [QCL-IR], THC [FID]

CC & PE

THC, CH4 [FID]

CO, CO2 [NDIR], NO, NOx [CLD]

N2O, NH3 [QCL-IR]

Power exchange (PE)System control (CC)

Conventional system

VERIDRIVE (New)



© 2024 HORIBA, Ltd. All rights reserved. 20

Saving running cost

NH3
Long term stability
to keep within ± 2% of variation

for 185 days.

Approx. 40% less power consumption compared to OBS-ONE series

Approx. 80% less power consumption compared to MEXA-ONE series

No liquid nitrogen and purge gas are required

*This data is obtained by using OBS-ONE-XL which uses IRLAM technology too.
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X in 1 package for exhaust emission regulation
*  CO, THC: PEMS margins have not been specified yet.

** HCHO: to be reviewed by Dec 2027.

Regulation Vehicle CO2 CO NOx THC CH4 NMHC  NH3 N2O HCHO NMOG PN23 PN10 PM
Exhaust 

flow

(Pitot)

Post

Process

ing

Euro 6e LDV * ✔ * ✔

Euro 7
LDV * ✔ * ✔

HDV ✔ ✔ ✔ ✔ ✔ ** ✔ ✔

VERIDRIVE
PN10

HORIBA can offer all solutions tailored to your regulatory compliance needs

Euro 7 (2024/1257) ✔: Reporting,      : Measurement

Tailpipe 

attachment

Regulatory 

compliance Testing
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Good agreement with laboratory analyzers, improving development efficiency

Testing vehicle

1.6 L / Gasoline / Direct Injection
Testing cycle

WLTC / 23 ℃ / Cold Start New Compact

New Compact

High correlation with NDIR / CLD

VERIDRIVE

MEXA-ONE-XL-NX
Lab IRLAM #1

MEXA-ONE-D1
Lab NDIR/CLD

MEXA-ONE XLA-13H
Lab IRLAM #2

OBS-ONE-GS22
PEMS NDIR/CLD/FID
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New Compact

New Compact

Good agreement with laboratory analyzers, improving development efficiency

Testing vehicle

1.6 L / Gasoline / Direct Injection
Testing cycle

WLTC / 23 ℃ / Cold Start

High correlation with laboratory analyzers with IRLAM

VERIDRIVE

MEXA-ONE-XL-NX
Lab IRLAM #1

MEXA-ONE-D1
Lab NDIR/CLD

MEXA-ONE XLA-13H
Lab IRLAM #2

OBS-ONE-GS22
PEMS NDIR/CLD/FID
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Improved robustness and flow accuracy

NH3 Span 1500ppm
Ambient pressure 100 ～ 70 kPa

（Altitude 0 ～ 3000 m equivalent） 5G shocks

Highly robust against temperature, pressure and shock

*This data is obtained by using OBS-ONE-XL which uses IRLAM technology too.
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Capable with the measurement of carbon neutral fuels

Carbon neutral fuel includes high moisture concentration.

etc.) E100: H2O Approx. 18.4% at stoichiometric combustion

Compatible with high moisture exhaust gases when burning carbon neutral fuel

Zero interference in the presence of 24% moisture*
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*For applications with higher moisture concentrations, please contact us.
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RDE Test

▪ Hybrid Electric Vehicle

▪ Engine displacement: 1.8 L

NH3

N2O

Drift check

Route
・94 km / 116 minutes

・Including hill climbing

HORIBA
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⚫ IRLAM technology is a new analytical methodology to 

precisely determine concentration of a specific gas specie by 

suppressing interference by other gas species by means of 

high-resolution spectral analysis using a modulated quantum 

cascade laser

⚫ VERIDRIVE is capable to handle engine exhaust with a high-

water content emitted by carbon neutral fuel combustion by 

applying heated sampling and robust IRLAM technology

Conclusions



© 2024 HORIBA, Ltd. All rights reserved. 30

Toward developing the next generation of mobility

Conventional

PEMS

VERIDRIVE
Conventional

Laboratory 

analyzer

80% DOWN

40% DOWN

Energy saving product and support for next generation of mobility

Support for expanding applications

CO2

CH4

N2O

Greenhouse Gases

source: seminar_001.pdf (classnk.or.jp)

Outline of EU-ETS

https://www.classnk.or.jp/hp/pdf/authentication/eumrv/seminar_001.pdf
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