


VERA Overview

• 18 partners from 10 countries
• Academia, R&D organizations, industry, 

engineering companies, fleet operator

• Strong background on emissions & emission 
control technologies, environmental & health 
impacts

• Ensuring access to critical infrastructure & 
facilities for testing, evaluation, exposure 
studies

• Budget
• Total: 6.06 M€

• EU contribution: 4.70 M€

• Duration: Dec 2022 – May 2026
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VERA Structure & Objectives

Reduction of environmental impact of transport
Improvement of air, water and soil quality

Reduction of people exposure in metro network

Retrofit system
Rear muffler 

(std)Retrofit system

Tailpipe retrofits for road vehicles

Brake retrofits for road vehicles and metro/rail applications

Rear muffler 
(std)Retrofit system

Environmental and Health impacts, Incentives, Regulation, Cost-Benefit Analysis

Objective 1 Objective 2 Objective 3

D
et

ai
l Develop, demonstrate and optimise 

tailpipe retrofit solutions for road 
vehicles

Develop, demonstrate and optimise brake retrofit 
solutions for road vehicles and metro/rail 
applications

Assess the overall impacts of retrofitting, better 
understanding of health impacts of air pollution from 
transport emissions, IA of retrofitting
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From conceptualisation to full-scale 
demonstration, testing and evaluation

Development and optimisation of components, 
complete system testing and evaluation

Physico-chemical characterisation of exhaust and brake 
particles, assessment of air quality and health impacts, 
incentive & regulatory schemes, CBA of retrofitting
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s • >90% less particles (PN10)

• Considerable NOx reduction
• NH3 considerations
• Cost ≤10% of vehicle market value

• >90% reduction of PN, PM 
• Low cost, high adaptability
• Retrofits, replacements & first installation 

systems

Reduced emission impacts by retrofitting (both 
environmental & health), low cost of implementing 
retrofitting as a viable solution to improve air quality
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Original EATS Retrofit v1: cGPF Retrofit v2: ASC+cGPF

cGPF

cGPF

ASC
ufTWC ufTWC

ufTWC

• 3 use cases

• Innovations

• LDV: Cu-based coating on GPF, Prometheus catalyst by MONOLITHOS, ASC integration

• HDV: low PGM coated GPF by DINEX (TWC & AOC coatings), integration of LNT

• Development & Evaluation Methodology

• Small-scale testing: SGB, ETB

• Modelling: Filtration efficiency, pressure drop, catalytic reactivity

• Full-scale testing: Chassis dyno (LDV), on-road validation (LDV & HDV)

Vehicle type Fuel & Powertrain Emission std Applιcation

Passenger Car (PC) Bi-fuel CNG/Gasoline (GDI) – SI Euro 6d Taxi

Light Commercial Vehicle (LCV) Gasoline PFI – SI Euro 6b Delivery van

Heavy-Duty Vehicle (HDV) CNG – SI Euro VI City bus
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• PN Emissions – down to 23/10/2.5 nm both solid & total

• SPN10: Below Euro 7 with CNG, exceeding the limit in urban driving with gasoline

• TPN10: Higher than SPN10, above EU7 limit in many cases

• Filtration Efficiency

• Reaching/exceeding 90% at fresh conditions – aged filter testing ongoing with first tests showing FE>95%
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CNG, WLTC cold
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• Road vehicles

• 3 use cases: Sedan, SUV, LCV (+ simulated HDV)

• 3 retrofits: 

1. Engineered cast iron disc + tailored pad
2. Coated disc + tailored pad
3. Filtration system

• 3 test campaigns
 Brake dyno: performance, NVH, emissions
 LCV (on road): emissions
 LCV (on road): collateral/side effects

• Metro/rail applications

• 2 use cases: Disc Brake (DBU), Tread Brake (TBU)

• 2 retrofits: 

1. Filtration system for DBU
2. Filtration system for TBU

• Test campaign
 Brake dyno: performance, emissions

Tread brake unit (TBU) Disc brake unit (DBU)
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•

•

BREMBO#1: Engineered cast iron 
disc + Low Emissions friction pads

BREMBO#2: Coated Brake disc + 
Low metal friction material

TAMIC: Filtration system for brake 
particles (TALLANO)
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Retrofit: Adapted brake pads/blocks & 
filtration system (TALLANO/TAMIC)

Baseline: Standard metro brake 
pads/blocks
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Without 
Retrofit

Without Retrofit 
(TAMIC)
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Amsterdam 
central bus 

station

Madrid metro
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• Results with tailpipe retrofit system

•

•

•

•

• Further evaluation is ongoing – further 
investigation of impacts of NH3 and nitrates
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• Key Exploitable Results

• Commercial
 Coated GPFs, integrating various coatings, for light and heady-duty vehicles
 Tailored discs and pads and brake particle filtration system for road vehicles
 Brake particle filtration system for different brake technologies of metro/rail (DBU, TBU)
 Target system cost: below 1,000 € (for the smaller application ranges)

• Scientific
 Definition and standardization of a model-assisted approach for development and optimizing tailpipe 

emission control systems

• Commercial advancements
 Homologation of the patented PROMETHEUS technology of MONOLITHOS, the first Cu-based TWC for Euro 6

•

• Policy feedback
 Modern Euro 6d cars can emit high levels of NH3, not regulated for LDVs in the Euro 7 emissions standard
 Development of regulatory framework and incentive schemes to support retrofitting
 Inputs towards real-world testing of brake particle emissions
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