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Canister capacity and purge rate are key to
minimizing in-use evaporative emissions

- VOCs result in PM2.5, ozone, and hazardous air pollutant exposure
— Control technology package results from emissions standard
— Canister can only store as much vapor as designed to
meet SHED test requirements
— Purge rates will only be as high as needed to regenerate MAJOR CLASSES
canister over test drive OF EVAPORATIVE
Emissions Control EMISSINS
Purified
air vents to the

environment
until capacity

is exceeded Refueling

— a Energy Conservation
apors. Stored

stor_e in vapors -
canister sent to ‘ e | : \
engine é’
when - .
drivi Diurnal Parking
ving
Vapors vent to
canister during Y e
parking and
- operation (running-loss). - A 7R
- ORVR routes refueling- Rl ,
- vapors to canister. Running Loss
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Bharat VI will continue to rely upon 1982 technology to
control evaporative emissions, which results in low
canister capacity and low purge rates

Canister

Typical Canister Emissions in

Standard Capacity* Pup;\glir;gfe* SHED ﬂz; f: ar\t/i)fication

(g GWC) (LPM) Day 1 Day 2 Day 3
1-Day+HS
Erlgc;a?;'ﬁf,?\f\a/ll’%}z ?é;‘zlimit %%: 37 grams | 2.3LPM |0.60g| --- -
2 g/day limit ~ Technology
2-Day+HS
Euro 6c_ g} =1 0/ limit 62 grams | 6.9LPM |0.10g| 0.24¢g | --—-
KLEVIII ]-0.35 g/d limit
ORVR+
48/72—hr+HSfecL%%I509y
gi;"fgz}o.S—OJ g/d limit 108 grams | 15.2 LPM | 0.02g | 0.06¢g | 0.13 g
Us Tier 3]-0.3 g/d limit 2001 113 grams | 15.2 LPM | 0.001g | 0.01 g | 0.07 g
*Based on 60-liter Tual tank _

ingevity
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Bharat VI and Evaporative Controls
- How do the regulatory requirements translate into
in—use control?

« Development of evaporative
standards are different from
tailpipe ... consideration of the
local climate conditions must be
taken into account

« lItis simply too hot in India for
Eu ropean_based evaporative NEW DELHI, INDIA - MAY 24: A d It Safdarj H ital after the T t [
contrOI S to be effective to 45 degree Celsius during a hot weather as Delhi/NCR experienced yet another scorching

day, on May 24, 2015 in New Delhi, India. The national capital sizzling today as heat wave-

like conditions prevailed across the city with mercury hovering above 45.3 degree Celsius,

making life tough for the Delhiites.

[
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European evaporative standards were developed for the European climate,
which is much more temperate than India’s.

India needs evaporative standards that are better suited for its hot
climate.

MAXIMUM DAILY TEMPERATURE FOR TWENTY MAXIMUM DAILY TEMPERATURE FOR TWENTY
LARGEST CITIES IN EUROPE 2010-2016
1.4% of diurnals exceed 35°C

LARGEST CITIES IN INDIA 2010-2016
50 28.7% of iurr]als exceed 35°C

pr

Maximum Daily Temperature, °C
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Maximum Daily Temperature, °C
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Diurnal canister emissions are seven times
higher with the same evaporative standard

in India compared with Europe

- Only by adopting US or Chinese standards can India bring diurnal
emissions down to levels in Europe

Daily Maximum Temp for Paris 2010-2016 and
Daily Average Canister Emissions (g/d) Across Year

Daily Maximum Temp for New Delhi 2010-2016 and

Daily Average Canister Emissions (g/d) Across Year "
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Daily In-Use Canister Emissions (g/d)

Maximum Daily Temperature, °C
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—Vapor generation 1S exponentlal with temperature.

—Canister capacity and purge are unable to keep up with vapor generation in India
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ORVR is the most effective and least costly method for

refueling control

Uncontrolled
Refueling

Stage |l
Vapor Recovery

p
¢ -8 ‘

Onboard Refueling
Vapor Recovery
(ORVR)

Stage Il Vapor Recovery ORVR
Efficiency 70% Overall 98% Overall
Cost 53 Lakh Rupees/station | 1300-2000 Rupees/vehicle
Maintenance 2 Lakh Rupees/year None




China 6 completed in December 2016

— Includes ORVR, High Temp Running Loss Drive, and 48-hour

Diurnal+HS using modified Type IV diurnal test and new Type Vi
refueling test

S « Full national implementation by July 1, 2020
h @B Key evaporative provisions:
The National Standards of the Peopl's  Onboard Ref_ueling Vapor Recovery (ORVR) w/
Republic of China 0.05 g/L limit and 0.01 g/L DF

GB 18352.6-2018
Replace GB 18352.5-2013

48-hr diurnal with 0.70 g/d limit w/ 0.06 g/d DF
Includes high temperature running loss drive
Limits and measurement methods for emissions from light-duty vehicles I n - u Se CO m pl Ian ce te Stl n g
(CHINA®) Useful Life requirements:
(Release) o China 6a: 160,000 km/12-year
o China 6b: 200,000 km/12-year (7/1/23)
OBDII leak detection limit of 0.040 inch

« Utilizes WLTP drive cycles and could drop
into Bharat VI seamlessly as replacement
to 24-hour Type IV test

2016-12-23 Released 2020-07-01 Implemented ¢ Early implementation Iikely:
Miristry of Envirommontal rotection « Hebei Province Announced (January 2019)

The State Administration of Quality Released by

Supenvsion, nspecion and Quaanine « Guangdong Province Intending (January 2019)
« Shanghai region intending (Januar*ZO] 9)
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India’s VOC inventory is estimated at 100,000
mt/yr and will continue to increase with BS Vi

- Only means to reduce inventory with increasing vehicle population is to
adopt ORVR, multiday diurnal, and running loss control
- Inventory will continue increasing if Euro 6¢ with 48hr diurnal is adopted

Evaporative VOC Inventory for Three Regulatory Scenarios:
1. Status Quo (24-hour diurnal in Bharat VI)

Evaporative Emissions in India / 11-3-17

= 2. Adopt Euro 6¢ 48-hour diurnal in Bharat VI)
o 1 3. Adopt China 6 ORVR and 48-hour diurnal in Bharat VI
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SUMMARY

1.

India’s hot climate results in high year-round evaporative VOC
emissions. In Europe, only 2% of days exceed 35°C, while 30% of days
exceed 35°C in India. European evaporative policy-makers do not take
India’s hot climate into account, and European evaporative regulations
should not be basis for Bharat standards.

. While significant reductions in exhaust emissions are expected with

Bharat/Euro VI, the evaporative VOC inventory will continue rising
above the current level of 100,000 mt/yr unless improved norms are
enacted.

. Evaporative standards were not improved in Bharat VI, but VOCs from

evaporative emissions are significant contributors to ground level
ozone, SOA (PM2.5) formation, and benzene/HAP exposure.

New China 6 standards demonstrate that ORVR, multiday diurnals, and
running loss control can incorporate the WLTP, streamline for growing
automotive markets, and can be quickly implemented. China is
implementing with 2-3 years notice! China’s evaporative program
could serve as a model for India.
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