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Introducing Delo® 600 ADF

Presenter
Presentation Notes
Delo 600 ADF is one of the numerous ways we can increase value to customers.
It expands the performance narrative from the engine to another very expensive part on equipment or vehicles: the engine after treatment system.  It requires a radically different formulating approach.  And as we will come on to see it is Unique, Valuable and Proven.  And that, as we all know, is a true commercial insight!
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Content
1. Emissions regulations
2. Emission system and function
3. DPF function
4. DPF clogging 
5. Complete system protection
6. Introducing Delo 600 ADF
7. DPF clogging - service life 

8. DPF clogging – fuel economy
9. Delo 600 ADF engine test performance 
10. Extended drain performance
11. Off-highway value proposition
12. On-highway value proposition
13. Product profile and availability
14. Marketing deliverables

Presenter
Presentation Notes
You will be seeing and hearing a lot more about Delo 600 ADF over the coming weeks and months.  This presentation reviews the key elements making the compelling Delo 600 ADF story. 

(As you review this presentation, think about which of your customers the value proposition of this product would resonate with, and if not directly applicable, how will use this technology narrative to provide a halo affect to other Delo 400 products.)
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Tightening Emissions Regulations
Emergence of EGR+DPF+SCR
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On-Highway
Off-Highway

EGR: Exhaust Gas Recirculation
DPF: Diesel Particulate Filter
SCR: Selective Catalytic Reduction

EPA 2010
EGR+DPF+SCR

Introduced

Tier IV Final (2014)
EGR+DPF+SCR

Introduced

*Source EPA

Presenter
Presentation Notes
Emissions regulations have been getting increasingly tighter over the past 20 years or more.  We are looking at the relative change in particulate matter, NOx and in the case of on-highway CO2.  The starting points and time scales are different for on and off highway, but the trend is the same. A key milestone was the introduction of the Exhaust Gas Recirculation, Diesel Particulate Filter, Selective Catalytic Reduction.  2010 for Off-Highway and 2014 for Off highway.
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Engine After Treatment System (EATS)
The diesel particulate filter (DPF) collects up to 98% of particulate 

matter (PM) emissions in the form of ash & soot. Ash is 
incombustible material derived from metallic lubricant additives

Diesel oxidation catalyst (DOC) converts CO into CO2. 
Oxidizes unburnt hydrocarbon emission to increase the 

temperature of exhaust to help with DPF function.  

In the selective catalytic reduction (SCR) unit, 
diesel exhaust fluid (DEF) in conjunction with 

the catalyst to converts NOx into N2 & H2O

Presenter
Presentation Notes
The engine after treatment system has become almost as expensive and complex as the engine itself.  our focus is the diesel particulate filter (DPF) collects up to 98% of particulate matter emissions in the form of ash & soot. The Ash is incombustible material derived from metallic lubricant additives.
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DPF Function & Regeneration
Intake 
manifold

• Passive Regeneration: once the DPF gets to a 
sufficiently high operating temperature it will 
combust soot particles

• Active Regeneration: if the duty cycle does not 
produce high enough exhaust temperatures, raw 
fuel is injected to achieve regeneration 
temperatures in the DPF, while equipment 
continues to operate. Methods of injection 
include: 

• Via engine common rail injectors 
• Directly into DPF

• Manual (Forced) Regeneration: check engine 
light illuminates, operator must park equipment 
and manually initiate a regeneration process 
where raw fuel is injected into the exhaust gas, 
and engine rpm increased to generate the 
appropriate regeneration temperatures. The 
process takes between 30-45 min

Exhaust outlet port

Ceramic filter (DPF) 

Combustion 
Chamber

Exhaust gas 
containing 
particulate matter

• DPF Regeneration removes soot, but does not 
remove ash

Presenter
Presentation Notes
1. Passive -- This occurs when the load and speed of the engine produce temperatures greater than 350 degrees C, and it burns off the trapped soot as the vehicle operates. 

2. Active -- If the duty cycle does not produce high enough exhaust temperatures, the DPF becomes loaded with soot, which is indicated by its pressure sensors. Active regeneration is then required. 

During active regeneration, raw fuel is injected into the diesel oxidation catalyst (DOC) to achieve appropriate regeneration temperatures in the DPF. Neither active generation or passive regeneration require input from the vehicle operator, and no check engine light codes are shown the vehicle dashboards for either regeneration process.

3. Manual -- This type of regeneration occurs only when the vehicle is stationary, and it requires action on the part of the vehicle operator. The check engine light will illuminate on the vehicle dashboard, usually after an extended period of idling (when hydrocarbons build up and can cause overheating of the DPF). 

The vehicle operator must set the park brake and enable the parked regeneration to begin. Engine rpm increases and raw fuel is injected into the exhaust gas at the exit of the engine to generate the appropriate regeneration temperatures. The stationary vehicle manual regeneration processes take about 30 minutes.
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DPF Clogging – Fuel Economy Impact 
Engine exhaust containing particulate 
matter (comprised of ash and soot)

Diesel 
oxidation 
catalyst

Ceramic filter (DPF) 

Exhaust with 
reduced particulate 
matter

• As ash & soot build up in the DPF, it 
increases engine back-pressure 
negatively impacting fuel economy

• Active & Manual Regeneration –
elevating DPF temperature via additional 
fuel dosing – may be required to 
combust and relieve DPF clogging, 
negatively impacting fuel economy

Presenter
Presentation Notes
DPF clogging impacts efficiency, and reliability. Starting with the former, as ash & soot build up in the DPF, it increases engine back-pressure negatively impacting fuel economy.  Once the DPF gets to a sufficiently high operating temperature it will combust soot particles – a process known as passive regeneration. Active regeneration involves elevated fuel dosing to combust and relieve DPF clogging, negatively impacting fuel economy.



©
 2

01
9 

C
H

EV
R

O
N

7

DPF Clogging – Maintenance and Failures

• In some instances the engine will go into 
derate until Manual Regeneration is 
completed – UNSCHEDULED DOWNTIME

• If too much soot & ash builds up, the large 
amount of heat upon regeneration can 
result in filter damage – COSTLY REPAIR

• Regeneration (all types) only removes the 
soot; ash is left behind, eventually clogging 
the filter

• Equipment owners are forced to take 
units out of service to restore the DPF 
function - COSTLY MAINTENANCE & 
DOWNTIME 

Presenter
Presentation Notes
Clogging of DPFs can have a significant impact on productivity. In some instances, the engine will go into derate until an active regeneration is completed…resulting in Unscheduled DOWNTIME. 
If too much soot & ash builds up, the large amount of heat upon regeneration can result in filter damage – COSTLY replacement.
Regeneration only removes the soot and ash is left behind, eventually clogging the filter
Equipment owners are forced to take units out of service to restore the DPF function - costly maintenance & Downtime
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The Road to Complete System Protection 

• Oil specifications have changed over time to 
keep up with tightening emission regulations, 
but have not specifically sought improved EATS 
performance since 2006. The maximum sulfated 
ash content allowed in diesel engine lubricants 
has remained at 1% under the API CK-4 
standard, introduced in late 2016.

• Not all CK-4 oils are formulated the same. 
Certain types or higher amounts of metallic 
additives will result in faster rates of DPF ash 
accumulation.

• Chevron has led the industry in research and 
development on low ash diesel engine oil 
technology for over a decade.
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OMNIMAX: A Chevron Patented Technology
Delo 600 ADF leverages significant corporate strategic research and intellectual property held by 
Chevron. It’s formulated to provide protection to BOTH the engine and the emissions 
aftertreatment system to deliver:

MAXIMUM SYSTEM PROTECTION
This revolutionary technology sets us apart from the competition by offering an unmatched value 
proposition for customers with modern, low emissions engine technology.
The product name underscores all facets of the value proposition:

Aftertreatment Protection – Chevron’s Ultra-low Ash additive technology uses 60% less metallic 
components that can build up in aftertreatment systems and require costly maintenance and 
equipment downtime.
Drain Interval Extension – Utilizes a potent antioxidant system that prevents breakdown at elevated 
operating temperatures which otherwise limits engine oil life.
Fuel Economy Retention – A new and proven performance dimension that enables equipment to 
retain its fuel economy performance, offering significant lifecycle cost savings.

Presenter
Presentation Notes
It is with the backdrop of the Pain DPF Clogging causes that we introduce Delo 600 ADF with OMNIMAX Technology.  The OMNIMAX describes the Chevron Patented Technology.  Which delivers maximum system protection to both the engine and the emissions system.  This all-encompassing protection helps drastically reduce the rate of DPF clogging to deliver extended DPF service life and industry redefining fuel economy retention.  The 600 signals a tiering different from the 400 line, and ADF represents After treatment protection, Drain Interval Extension and Fuel Economy Retention.
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Delo 600 ADF – a New Dimension in DPF Service Intervals

Conventional Engine Oil
Full useful DPF life

Delo 600 ADF
Equivalent loading duration

Reduced
Ash “Clog”

Delo 600 ADF increases DPF maintenance interval by up to 2.5* times

Exhaust 
flow

*relative to API CK-4 1% ash products 

Presenter
Presentation Notes
We are looking at two filters both having gone through the equivalent exhaust loading duration.  The one on the left is with conventional 1% ash engine oil, and the one on the right with Delo 600 ADF.  You can clearly see Delo 600 ADF results in significantly less clogging.  From our testing we have show this leads to a increased DPF maintenance interval by up to 2.5 times.
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Delo 600 ADF – a New Dimension in Fuel Efficiency Improvement

Less Ash Accumulation Lower Backpressure and  Less 
Frequent Regeneration

Improved Fuel 
Economy

Delo 600 ADF reduces fuel consumption by up to 3%* over the life of the system

Conventional Engine Oil
Full useful DPF life

Delo 600 ADF
Equivalent loading duration

Reduced
Ash “Clog”

Exhaust 
flow

*compared to API CK-4 1% ash oil

Presenter
Presentation Notes
Less clogging results in lower backpressure, and less frequent regeneration resulting in improved fuel economy, by up to 3% over the life of the system.
I do want to make a clear distinction for how engine oils impact fuel efficiency.  Lowering engine oil viscosity provides an instantaneous fuel efficiency benefit.  Delo 600 ADF will not provide 3% fuel efficiency from mile or hour 1, it builds over the life of the system.  relative to a 1% ash oil, the benefit will be small early on, but towards the end of a DPF service interval could be as great as 5%.  3% is the aggregate over that period.
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Delo 600 ADF Engine Performance 
Excellent wear, deposit & oxidation performance 

ACEA E9
Limit

Delo 600 ADF
94% better
deposit rating

0%

100%

API CK-4 Max Limit Delo 600 ADF

Cummins ISB Cam Wear Volvo T-13 Oxidation by IRDaimler OM501LA Piston Deposit

0%

100%

API CK-4 Max Limit Delo 600 ADF

No cam wear Low oxidation

Presenter
Presentation Notes
And if DPF maintenance and fuel efficiency performance aren’t enough, let us not forget this is an engine oil, after all, and there is remarkable engine performance in key areas too…
 
In the Cummins ISB valve-train wear test there was no measurable cam wear.  A result not seen before.
In the Daimler OM501LA Piston Deposit test, Delo 600 ADF delivered a 94% better deposit rating relative to ACEA E9 requirements.
In the Volvo -T-13 oxidation as measured by IR was extremely low, far exceeding Volvo/Mack limits let alone API CK-4.  In fact, it was so low it spurred a further experiment…
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Drain Interval Extension

0%

40%

80%

120%

0 120 240 360 480 600 720

Re
la

tiv
e 

In
cr

ea
se

 o
f 

Vi
sc

os
ity

 a
t 4

0⁰
C

Operating Hours

Delo 600 ADF stands up to the rigorous demands of the Volvo T-13 oxidation test 
at 2x the standard test length!
The Volvo T-13 engine oxidation test is one of the industry’s more severe measures of oxidation control, and 
was one of the tools OEMs used to establish increased oil drain intervals for API CK-4  

Conventional 
API CK-4

Delo 600 ADF
Double Length

Superior Oxidation Control

Presenter
Presentation Notes
The Volvo T-13 engine oxidation test is one of the industry’s more severe measures of oxidation control, and was one of the tools OEMs used to establish increased oil drain intervals for API CK-4.  Delo 600 ADF stands up to the rigorous demands of the Volvo T-13 oxidation test at 2x the standard test length!
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Tier IV Final Engines (25% of market)
Typical DPFs cleaning interval 4,000-5,000 h

Value Driver: Maintenance & Repair
Labor & Cleaning Cost: $1,700
New DPF: $3,000-18,000

Construction & Mining
Value Driver: Operating Cost
1 – 2 days of downtime for maintenance or 
replacement: $1,360 to $5,600
Or Renting equipment during downtime: $3,000
5 year 3% fuel efficiency savings on CAT C13: 
$2,400

Presenter
Presentation Notes
It is important to identify the value proposition of Delo 600 ADF that aligns with a customer’s key value driver.  There will be material forthcoming which will provide greater guidance on tailoring to different customers.  I will just touch on a couple of points for two examples.
Construction & mining equipment, with Tier IV Engines, have large DPFs that can take significant amount of time to get to. These pieces of equipment have a high revenue per hour potential, therefore it is the downtime that is the greatest factor the maintenance interval on DPFs. It is difficult to predict so often this can be unplanned downtime which is more costly. That isn’t to say fuel efficiency isn’t important it just isn’t typically the primary factor.

Note: EPA mandate is 4,500 h DPF cleaning interval, but in practice cleaning is required far in advance of the EPA mandated interval. 
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On Highway
EPA 2010 or newer engines (>50% of market)
Typical DPFs cleaning interval 250k-400k miles

Value Driver: Operating Cost
3% fuel efficiency saving over 5 years: $6,300

Value Driver: Maintenance & Repair
Labor & Cleaning Cost: ~$1,000
New DPF: $3,000-5,000k

Presenter
Presentation Notes
In contrast on highway, vehicles don’t have the same revenue producing capacity as construction. And it is drivers rather than vehicles that is at a shortage.  For hire fleets accumulating a lot of miles, or tethered fleets that never get up to ideal operating temperature (requiring active regeneration), will see a significant fuel efficiency penalty from DPF clogging.  That isn’t to say maintenance isn’t important, it just isn’t typically the primary factor.
 
One clear point I would like to make with on highway is that Delo 600 ADF provides a clear value proposition for EPA 2010 engines or newer – that is a significant portion of the market

Note: EPA mandate is 435k mile DPF cleaning interval, but in practice cleaning is required far in advance of the EPA mandated interval. 
However this EPA article from 2010 indicates cleaning is typically required at 6 to 12 month intervals.  https://www.epa.gov/sites/production/files/2016-03/documents/420f10029.pdf
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Delo 600 ADF Product Profile & Availability

SAE 10W-30 SAE 15W-40

API Category CK-4 CK-4

ACEA Category E6 E6

OEM Approvals/Claims

Deutz DQC-IV-18 LA DQC-III-18 LA

Volvo VDS-4.5 VDS-4.5

MTU Category 3.1 Category 3.1

Cummins CES 20086 CES 20086

Caterpillar ECF-3 ECF-3• Drums available Dec 1st from Richmond
• Port Arthur and Charleston blending planned for 1Q2020. 

more details to follow. 

• Positioned between Synblend & Synthetic Delo 400 products
• Carries Synthetic Technology label
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In Summary
Delo 600 ADF is
• Valuable: it reduces the rate of DPF clogging to deliver extended DPF service life & industry 

redefining fuel economy retention.
• Unique: no competitor has a product which can reduce DPF clogging to the extent Delo 600 

is able to.
• Proven: by extensive engine lab and field testing. The formulation approach is patented, 

proving and protecting differentiation vs. the competition.

Presenter
Presentation Notes
I leave you with the following, very rarely does a product like Delo 600 ADF come along:  
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