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Who are we

= ECMA are a non-profit Association, representing thirteen manufacturers of exhaust
aftertreatment for mobile & stationary sources. We are comitted to collaboratively lead India
towards Cleaner Air.

= We work with the Industry, Government Regulators, Oil Companies and the Public at large, to
be a credible source of knowledge on emission control and we strive to increase awareness in
emissions management by providing relevant technical solutions for this.

= We achieve this through assimilation of technologies, providing and disseminating knowledge

enabling emission control. We hold Seminars and Conferences, pertaining to reducing
pollution from automotive and powertrain exhaust sources
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India ethanol economy — News soundbites

—_

20 per cent ethanol-blending with petrol by 2023-
24: Piyush Goyal

T Jul, 2021, 07.21 BM |ST

"By 2023-24, India is going to be 20 per cent blending ethanol in our
petrol products. Our ultimate target is to also have vehicles which can
take up 1o 100 per cent ethanol,” he sald at Cli's Aatmanirbhar Bharat
Conference and Exhibition-5eif Reliance in RE [renewable energy)
Manufacturing

India to allow ethanol-based 'flex engines' in
vehicles, launch scheme in 3 months: Nitin
Gadkari

28 Jun, 2027, 04.35 PM IST

A switch to locally-produced ethanal will be helpful for a country like
India which relies majorly on crude oll imports for powering the
transport sector, he said, adding that it will also be less polluting and
Cost-5aving.

India brings forward target of 20% ethanol-
blending in petrol to 2025

05 Jun, 2020, 0424 PM IST

The government last year, had set a target for blending 10 percent
ethanol in petral by 2022, and 20 per cent by 2030, Currently, about 85
per cent ethano! is mixed with petrol as against 1-1.5 per cent in 2014
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India’s $7 billion bet to turn a fifth of its gasoline
green

T Jun, 2021, 0416 PM IST

About 10 billion liters of ethanol will be required each year to meet the
20% ethanol-blended fuel standard by 2025, India's Oil Secretary Tarun
Kapoor said in an interview with Bloomberg Telavision on Friday

India achieved 5.09% ethanal blending from
December 1 to June 22: ISMA

29 Jun, 2020, 04.27 PM IST

The industry body Informed that B-heavy molasses and sugarcane
Juice have been diverted away from sugar, to manufacture and supply
E8 crore litres of ethanal to OMCs from in current year upto June 22

Not 100% ethanol, blended fuel makes more
sense: Narendra Taneja

12 Mar, 2020, 04,45 PM IST

If we start consuming ethanol for everything, we will end up
becoming import dependent for ethanol also, says the energy expert.
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Ethanol fuel blends — Market application
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» Ethanol from bio sources is blended into fossil gasoline for a variety of reasons
— Energy security via a substitution of imported crude oil with bio ethanol from home grown renewable ethanol crops
— CO, benefits via carbon reduction
— Air quality emissions benefits via HC ratio (de-carbonisation) and OC ratio (oxygenation)
» Almost all gasoline worldwide is blended with ethanol (oxygenated gasoline) with E5 to E10 being the most common blend rate range

= Blending ethanol into gasoline fundamentally affects the fuel properties and requires changes to the base engine and the vehicles fuel and
aftertreatment system as well as the control system and calibration

— Due to these application impacts as well as for commercial and distribution reasons, ethanol blend rates are controlled nationally in narrow
bands

* The Indian market is investigating a range of options for increasing ethanol blend rates which will impact fuel production, distribution and the engine
and vehicle applications for compatibility reasons and require significant investment for successful introduction
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India’s push for Flex Fuel Roll-out
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Emission Limits for Passenger Cars

Current and Future Emission Limits
Brazil- Gasoline Vehicles (E22/E100)
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Challenges of Ethanol
Flexfuel Challenges |[EL0 _ |E20 | E100 | Impact on the Engine
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Ethanol fuel blends — hardware impacts
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E100 Flex Fuel Application; Design and Mechanical Impact -
Engine Periphery and Integration

Impact due to changed physical and chemical characteristics

» Exhaust manifold (thermal and corrosion)
» Catalyst (aging thermal and chemical)

= Lambda sensor (thermal, chemical, physical-water
shock)

» Gaskets (chemical)

. o = Qil quality sensor (change of electric conductivity)
» Tank, LP-System (chemical)

* Filter (chemical)

» Fuel pump (chemical, fuel flow increase)
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Ethanol Exhibits Different Combustion Characteristics Compared to Gasoline

4 100
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- 80
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W Start-up enrichment required
m Lower exhaust gas temperature contributes to delayed light-off

® Ethanol Flex-Fuel causes higher cold-start hydrocarbon emissions

2021.08.17 Ethanol Economy Webinar
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Emission System Configuration and
Catalyst Development Challenges

B Challenges for PL7 and PLS8: B System definitions and countermeasures
» Change from NMHC to NMOG » Increase of catalyst volume
» Emission reduction and combination of » Change from CC-only catalyst to CC1 + CC2/UF
NMOG+NOXx system
» Increased durability to 160.000 km for PL7/8 » Increase of PGM content
» Unbumned ethanol not deducted from NMOG » Calibration improvements

» Tighter OBD requirements

5 2021.08.17 Ethanol Economy Webinar
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Basics of Enissio Tests 7 ECIVA

Emission tests on heavy vehicles commenced with tests on engines with engine
dynamometers. This was more practical because of the size of vehicles.

The European tests for Heavy Duty are on engine dynamometers while in North America
some tests are done on chassis dynameters ( rollers). India follows the European norm.

Test results for pollutants are in gms/KW-hr for the test cycle on engine

Vehicles are classified as ‘heavy’ according to certain criteria. Generally vehicles >3.5 ton
GVW are tested for emissions using their engine.

ey

Emission Controls Manufacturers Association

13



Regulatio Test Cycle for BS VI - Passeger Cars Z“/ ECMA

Present Test Mode - MIDC with RDE

( Modified Indian Drive Cycle &  Real Drive Emissions)

1. Modified Indian Driving Cycle

(Bharat stage Norms)
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Enission Test Cycle - Heavy Duty GVW>3500Kgs.
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Engine Transient Cycle (ETC) (BS - 1l & BS - IV)
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Real Driving Emissions (RDE)

Y ECMA

Definition

RDE is a measurement method using portable emission measurement systems (PEMS)
for emissions determination of vehicles under realistic conditions.

* Ordinary vehicles

* Public roads

* Operated at work-days
* Market fuels

e Data publicly available

Emission Controls Manufacturers Association
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Ethanol Effect on Temperature zqg’
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Effect Of Blending on THC 02
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Effect Of Blending on CO
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Effect Of Blending on NOx

Cumulative NOx - Engine out
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Emission Limits for Passenger Cars

Current and Future Emission Limits
Brazil- Gasoline Vehicles (E22/E100)
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Flex Fuel ATS Layout
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After-Treatment Preparedness For Ethanol Flex Fuel- Layout
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BASF Workstreams for Cost Effective Emission Reduction Systems

Substitution of Pd with Pd

Technology .
Improvement and Reduction of Rh
PGM price
W 6000
€ so0
g 4000
3000
2000
1000
]
2012 2016 2020
® Continuous TWC and ® Set-up of global trimetal team
FWC performance for performance improvement

improvement programs
including advancement of
support material

[ N3 AR AT Eihanal Eranam W ahinae

Emission Controls Manufacturers Association

Global Footprint

®m Leverage BASF global
expertise to provide market
specific catalyst solutions
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Emission Measurement at SCIL with ES & E20 Ethanol -Gasocline Blended fuel
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conclus'lon: : — —— ——————— ﬁ
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> After-Treatment solutions for Ethanol(E20) and Flex fuel are available readily basea‘ on the Brazil experience ' 202
» Hydrocarbons

With increasing ethanol content, CH, emissions increase due to cracking of ethanol, NMHC stays almost the same

=2 2 critical points for E85
light off: ethanol emissions
warmed-up: CH,
» NOxand CO

Are extremely depending on air to fuel ratio = calibration.

Hence OEMs need to focus more on calibration robustness = m .
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ECMA Members
* Substrate m-anufacture-rs are : o
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