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# ’/ Your job |

?monas something most people can’t see — hard work and
dedication. We see the relentless efforts you put in day in and day out. It
doesn’t go unnoticed. That's why we work just as hard to make sure our most
advanced technology is in every bottle of Shell Rotella® engine oil. Because
we know just as well as you, that sometimes hard work is its own reward.

Learn more af insiderotella.shell.com

Shell
ROTELLA

The Engine Oil That Works As Hard As You. © SOPUS Products 2018. All rights reserved.
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1018 Ol Study

Fleet Maintenance partners with Shell Rotella
to present this year’s study results

By Fleet Maintenance Staff

aintaining a safe, efficient and profitable operation are the primary goals of any

fleet. To attain these goals, fleets must focus on maximizing vehicle uptime and

minimizing operational costs. At Fleet Maintenance, our ultimate goal is to provide
best practices on fleet maintenance and repair.

Oil analysis can play a key role in helping to keep vehicles running efficiently and
reduce maintenance and repair costs. In particular, oil analysis can aid in detecting
engine issues before they become problematic. While preventative maintenance mea-
sures like this are decidedly a benefit, fleets are varied in their approach to if and when
they conduct oil analysis.

To measure current practices and benefits to oil analysis, Fleet Maintenance has con-
ducted an oil study for the third year in a row. Along with details on the adoption, fre-
guency and methods fleets employ to conduct oil analysis, the results of this study also
cover general oil preferences and usage trends.

Survey feedback provides a window into how peers
operate, and allows fleets to consider adjustments to
processes as needed.

This year, Fleet Maintenance worked with Hannover
Research to provide further in-depth analysis on differ-
ent engine oil trends. In partnership with Shell Rotella,
the results of the latest oil study have been incorporated
into this 2018 Fleet Maintenance Oil Study supplement.

Table of contents
4 Qil Analysis
8 Oil Brands and Purchasing Trends
» 9 Oil Preferences
» 12 CK-4 and FA-4 Usage
14 Current Maintenance Practices
16 Demographics

Takeaways

An overview of the highlights from the 2018 Fleet Maintenance Oil Study:

Of the individuals surveyed, 92 percent indicated they influence the decision mak-
ing process for purchasing lubricants; 59 percent were the primary decision maker for
these purchases.
The breakout for fleets amounts to about one-third of each vehicle class:

» 31percent are heavy duty (Classes 7 and 8).

» 32 percent are medium duty (Classes 4, 5and 6).

» 37 percent are light duty (Classes 1,2 and 3).

« 71percent of respondents have 100 or fewer vehicles in their fleet. The remaining
29 percent have 100 or more vehicles.

As it relates to oil analysis, 20 percent of respondents indicated they do not con-
duct oil analysis on fleet vehicles.

For those fleets that do conduct oil analysis, most consider the practice effective.
87 percent indicate oil analysis provides early warnings of lubricant or engine
problems.

« Nearly half of respondents think oil analysis reduces engine wear and mainte-
nance costs because oil analysis prevents major failures and assists with scheduling
maintenance and oil changes. Among those managers, four in five estimate that oil
analysis saves them at least $500 annually.

Over the next several pages, we provide a general overview of the survey results,
insights into fleets’ current oil practices as it relates to oil analysis and other mainte-
nance, along with current oil preferences and purchasing trends. ™

Please note: percentages indicated throughout this supplement are rounded to the

nearest whole number. Because of this, some totals may be more than 100 percent. May 2018 | VehicleServicePros.com 3
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OIL ANALYSIS

0il Analysis Practices

Frequency of engine oil analysis

Oil analysis programs allow fleets to
gauge the health of an engine, optimize
oil drain intervals, increase equipment
reliability and track efficiency in main-
tenance programs. Even though a
majority of fleets recognize the benefits
of analysis, it seems most operations,
particularly smaller fleets, lack a stan-
dard analysis procedure and conduct it
rather infrequently.

Remember, oil sampling and analy-
sis on a regular basis allows a fleet to
establish a baseline of normal wear
which can help indicate when contami-
nation and abnormal wear is occurring.

These survey results may indicate a

need in the industry for better training,

equipment and oil management pro-
grams to make analysis a priority. For
those fleets conducting oil analysis,
43 percent indicated that customer

service was the most important pur-
chase criterion for oil analysis tools
and equipment. Thirty-one percent of
fleets indicated that the Shell Rotella
brand did the “best job” at helping
them understand the importance of
oil analysis.

While fleets are across the board
when it comes to how often they con-
duct oil analysis, from 21 percent con-
ducting it every oil change, to 20 percent
indicating they never do, there seems
to be a consensus when it comes to the
normal mileage intervals for conducting
the analysis. A majority of fleets con-
duct analysis under the manufacturer’s
recommended intervals (33 percent) or
every 12,000 miles (31 percent). In this
section, see a breakdown of when and
how fleets are conducting oil
analysis. -Vesna Brajkovic

What oil company does the best
job helping you understand the
importance of oil analysis?

5% 5%

36%

of fleets who

How often do you normally
conduct oil analysis on
engine lubricants?

Every oil change
. Occasionally

. When we are extending service intervals

. When there is a concern

. Never
. Other

conduct an oil
analysis every oil
change have 100
or more vehicles.

mmw

2%

— gw' - .

2%

R EXON
ECastrol ¥~ A [l
ciico  Mobil = — 4
Amsoil Castrol  Chevron  Citgo Exxon Lucas  Pennzoil ~ Petro-  Quaker  Royal Schaeffer's Shell Valvoline Other
Delo Mystik  Mobil Canada State Purple Rotella
Delvac Duron
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What are the normal mileage intervals for conducting When conducting oil

engine oil analysis for your fleet’s vehicles? analysis, what tools and
equipment do you use?

I\/Ianufécturers 330 —
recommended intervals

Less than 12,000 miles 2% — — — — — — — — — — — —

12,000 to 14,999 EERM
23% o——— | do not conduct
15,000-21,999 UK i oil analysis

3% o——— Other
99 o———— My engines are
. fitted with sample
ports or | have
retrofitted them

22,000-29,999 AL Nl

30,000-39,999 MR Talw

40,000-49,999 i 1%

50,000+ G i 47% o——— | pull the sample
from the drain plug

What ar_e the_buying c_riteria considergd when D
purchasing oil analysis tools and equipment? thief and the same

tube I've used in

Respondents selected all that apply. another truck

Customer service

4 24%0 O———— Vacuum pump/
or support thiefand a
Engine protection [ELE) fresh tube

Previous experience [B&)

Performance [PAeE)

Availability B

Al E
5 5

Price WAL

What is the single most important consideration
4% when purchasing oil analysis tools and equipment?
Improved

Customer service
22%
fuel economy . 4% or support

Other . 4% Engine protection iR/

Previous experience BiLZ)

Brand reputation BZAV

Recommendation

Performance BF:1

Availability
Brand reputation ByLI

Recommendation B

Improved .\, =
fuel economy 0% P
Other | 0% «

May 2018 | VehicleServicePros.com 5
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Perception and Benefits of Oil Analysis

Detecting early warning signs of engine wear

Regardless of the frequency in which
oil analysis is performed or the meth-
ods used, the majority of fleets (84
percent) agree oil analysis can provide
early warning signs of lubricant and
engine problems.

In a fleet operation, anticipating com-
ponent failures before they happenis
essential to ensure uptime and prevent
costly breakdowns. Forty-eight percent
of the fleets surveyed indicated analyz-
ing oil has helped reduce engine wear
and maintenance costs for their fleet,
saving between $500 and more than
$5,000 annually.

An oil analysis report can show a
fleet many things about a vehicle, from
viscosity of oil to oxidation levels. But
the single most important criterion
the majority of fleets look for in an oil
analysis report is wear metals, like iron,
lead and copper.

Wear metals in lubricants can be a

good indication of engine wear, so early
detection in an oil analysis report allows
fleets to avoid future problems.

While just 24 percent of fleets look
for TBN/TAN in their oil reports, those
who do often consider it be the single
most important oil analysis figure.

TBN/TAN stands for Total Base
Number and Total Acid Number. A
high concentration of acidic compo-
nents can lead to corrosion and sludge
buildup; engine oils are formulated with
alkaline to combat this issue. In gen-
eral, the alkaline additives eventually
deplete, which indicates the need for an
oil change. Keeping track of these num-
bers with oil analysis may give fleets a
better understanding of how their oil is
formulated and when to change it.

In the following section, the info-
graphics detail how fleets today view
oil analysis and the main benefits of
conducting them. -Vesna Brajkovic

Has analyzing your oil
helped reduce engine wear
or maintenance costs?

. Yes
H o

. Don't know

40%

12%

6 Fleet Maintenance | May 2018

36%

Do you think oil analysis
can provide early warning
signs of lubricant or
engine problems?

. Yes
. No

. Don't know

11%

849%

2%

How much in repair or
maintenance costs have you
saved by using oil analysis?
[l Less than $500 annually

[l $500-$4,999 annually
M 55,000+ annually

18%

46%



What are the most important How has oil analysis helped
figures you look for on your reduce engine wear or costs?

oil analysis report?

Respondents selected all that apply.

Viscosity AR
TBN/TAN L0

Oxidation AL/

Additive metals
(Zinc, Calcium, 26%
Phosphorus, etc.)
Other . 19%

How do you
primarily measure
engine wear?

51%

Multiple oil analysis
reports showing a trend

26%

Oil sample visually
shows debris

10%

Single report showing
wear metals spiking

13%

Other

el _ .
(Iron, Lead, Copper, etc.) 75% i ;
Ability to compare oil 6%
L 4
||

Allows early detection
and to address issues | 60%
before failures

Assists with service ' 190/
and repair scheduling

Helps optimize mileage
between oil changes

14%

Has helped detect a
problem in the past 1%

Yields variety of wear 8 '
and contamination data = 10%

Helps detect problems
with other parts 8%

brand performance

Identifies trends 6%
in engine wear

Required for warranties | 10/ )

-~
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ORTRUCK IS TQUGH BUT

'WHATS INSIDE IS TOUGHER

ker requires antintérnal toughness thq( goes ‘
any. Wesee fhe endurance and perseverance
work while‘out Batthe road. It's not overlooked.
That's why we put oot most@dvanced technology in every
bottle of Shell Rotella®engine ail... so you'can stay strong
no matter what obstacle lies ahead.

Learn more at insiderotella.shell.com

Shell
ROTELLA

The Engine Oil That Works As Hard AsYou.  © SOPUS Products 2018. Al rights reserved.

VehicleServicePros.com/10119348

May 2018 | VehicleServicePros.com 1



%, 1018 OIL STUDY

<37 3 OIL BRANDS AND PURCHASING TRENDS

Current Oil Practices

Fleet oil management methods and brand preferences

When it comes to best practices for engine oil, fleets have WhKh of the fO"OWing best
many decisions to make — from drain intervals to which products . . .
they purchase. Because of the vital role engine oil plays in mini- desulbes your r°le in the SEIECtlon
mizing metal-to-metal contact and reducing friction and wear, and purchase of lubricants?
those decisions don’t come lightly. H
Ultimately, the biggest consideration when selecting an engine 590/0
oil is engine protection (72 percent), and previous experience with | am the primary decision maker 0

the product (64 percent). These results mirror those of the 2077
Fleet Maintenance Oil Study, where respondents also indicated

these same two criteria as the most important for choosing a @@ 270/0

particular brand of oil. This shows fleet managers, most of whom | share the decision-making
have decision-making authority when it comes to lubricant selec- authority with someone

tion, value proven results and protection over factors like price

and additional services. o

Of the oil brands on the market, Shell Rotella is the most rec- 6 /o H
ognized among fleet managers, with 86 percent indicating they | participate by giving input or feedback “—_l
are familiar with the brand, and the majority (34 percent) select- but have no decision-making authority

ing the brand as their preferred oil. About 75 percent of fleets are

also familiar with Valvoline, Exxon Mobil Delvac, Pennzoil and 80/

Castrol. While there are different brand preferences for individual l o

fleets, most of them adhere to standard engine oil practices, such x l I do not participate h the selection
as the manufacturer's recommended draining interval, or draining and purchase of lubricants

oil every 12,000 miles or less (40 percent).

In this section, the infographics highlight current oil What are the normal
practices, as well as oil purchasing and brand preferences. .l M l f
-Vesna Brajkovic mi eage lnter“a S IOYr

....................................................................................................................... draining oil from your

icles?
Do you use the same lubricants for fleet vehicles?

N . Manufact
both your gas and diesel vehicles? 30% oommendedintervats
No, diff t lubri t
Ml o, we use different jubricants 40% Lessthanlgﬂﬂn miles

for different engine types ! i
B ves o o

0/n 2 FCM_d D00
38 percent of fleets 12% (2, L0~ 1, I 20 miles
i
L

\\\\ II I// indicate they would 90/0 El -

be ‘somewhat likely’

3
]50/0 / to 'extremely likely’ to 30/
o A2 nmm_Jn ooo

use a product that met

both gas and diesel
vehicle requirements 30/0

in a mixed fleet.

-

——

L]

\
85% \\ - 1% 40.000-49,999 mie
//I' I \\\\ 00 Q'O Q- 30/0 More than SD,EDD miles

8 Fieet Maintenance | May 2018



Oil Preferences

What matters most?

Top nine criteria considered
when selecting an
engine oil brand

Which of the following criteria do you con-
sider when selecting an engine oil brand?
(Respondents selected all that apply.)

712%
64%
59%
48%
41%
28%
26%
22%
4%

Engine protection

Previous experience

Performance

Brand reputation

Price

Additional services
including oil analysis
Improved fuel
economy

Recommendation

Other

Is there a preferred viscosity
weight that you use?

54%

21%

10%

' 8% 8%

15W-40 10W-30 5W-30 5W-40 Other

Which of the following brands
of oil are you familiar with?

(Respondents selected all that apply.)

T 3 2 £ 385 8 85 ¢
v
E 7 o 225 8 3 £z &
< o S = ¢£o 3 ] 30 =
= [ ] T a4 X
: & 3
§ © @ g &
u - -
Which brand of oil is
the preferred brand
for your fleet?
4% 4%
2% /o
1% 1%
0%
T s ¢ % 3y 5 8§ T 85 ¢
E % °© 2 23 5 3 £ £5 3
< v s 2= o 3 g 3° 3
= °o o T o 5 X
: 2 3 £ 3
s © o g &

)
S

Royal Purple
Schaeffer’s
Shell Rotella
Valvoline
Other

None of

the above

2
>
2
>

Royal Purple
Schaeffer’s
Shell Rotella
Valvoline
Other

May 2018 | VehicleServicePros.com 9



MANY ONLY SEE ONE
SIDE OF TRUCKING

massive, loud machine. The rough exterior.
stereotypes. The assumptions.
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CK-4 and FA-4 Implementation

Current understanding and adoption

Licensing of the American Petroleum Institute’s CK-4 While one-fourth of fleets introduced CK-4 oil for all
and FA-4 heavy duty diesel engines oils — formerly known vehicles and another 23 percent implemented use of FA-4
as PC11A and B — began on December 1, 2016. The new for new vehicles entering their fleets, 38 percent of respon-
categories improve upon the existing standards by enhanc- dents indicated they were unaware of the new oils altogeth-
ing protection against oil oxidation, safeguarding against er. Itisimportant to note 42 percent of the fleets surveyed
engine wear and protecting against degradation of low- and manage light duty vehicles, which the new oils are not mar-
high-temperature properties. keted to. Even so, of the heavy duty fleets, 28 percent were
With the introduction of the new engine oils, some fleets also unaware, meaning there could be a need in the industry
began implementing the oils into their operations. Of those for increased education and promotion.
fleets, 85 percent note they have had no obstacles in using The following infographics show if and how fleets are
the new engine oils. adopting CK-4 and FA-4 into their fleets. -Vesna Brajkovic

and Stefanie Von Rueden

With the introduction of CK-4 and FA-4, how did you
introduce this new generation of oil into your fleet?

(Respondents selected all that apply.)
o 10%
Test/monitor FA-4
25% tmentt 38%

in new vehicles
230/0 Use CK-4 and gradually

immediately in all begin using CK-4 90/0 tamnotaware
Adopt usage only vehicles since this in older vehicles of these new oils
for new vehicles oil is backward Other and have not yet

entering the compatible started planning
fleet with FA-4 . 9
M. o o ?
‘o__o- -o—o- -o—o- “ 850/0

Have you encountered -
. . The majority of respondents
ohstacles in using did not encounter
- A, ) obstacles when using
CK-4 and FA-47 CK-4 and FA-4 oil.
(Respondents selected all that apply.)

3% 190 3% 4% o %

I mameess DN
Decreased Increased Viscosity Increase in Chemical Other None of the
fuel efficiency engine wear breakdown oil change buildup above
intervals

12 Fieet Maintenance | May 2018



Adoption of CK-4
and FA-4 engine
oil since 2016

In December 2016, the North
American lubricants industry wit-
nessed its biggest specification
overhaul in history with the launch
of the new American Petroleum
Institute CK-4 and FA-4 heavy
duty diesel engine oils.

Fleet Maintenance magazine
has conducted reader studies to
monitor the awareness, impact
and adoption of these new oils
among fleets. Those results
were published in the 2077 Fleet
Maintenance Oil Study, and since
then more fleets are implement-
ing the new oils. But still, a large
percentage are unaware of the
new oil specification.

Last year, 33 percent of fleets
indicated they would start using
CK-4 immediately in all vehicles
since the oil is backwards com-
patible, 28 percent indicated they
would adopt FA-4 usage in all new
vehicles and 26 percent were not
aware or had not started planning.

Since then, 60 percent of fleet
operators currently use, or plan to
use, FA-4 oil for some or all of their
vehicles. Notably, the majority of
fleets said they have not encoun-
tered any obstacles in implement-
ing the ails.

Still, 28 percent of heavy duty
fleets in the most recent study
indicated they are not aware of
the oils or had not started plan-
ning. This could indicate a need in
the industry for more education, or
support from oil companies.

As more fleets begin to use the
new oils, understand their com-
patibility and see their benefits,
it is anticipated that there will
be more widespread utilization
across heavy duty fleets. -Vesna
Brajkovic

Are you using or planning to
use FA-4 oils for any of your
vehicles that allow it?

i

YES

NO 1% 10% 22%

No, but we are No, butwe are  We have no plans
l planning to use it planning to use to FA-4 oils
for all new vehicles it for specific
vehicles or models

15%

Yes, for all new
vehicles

22%

Yes, for specific
vehicles or models

Don't know

WHAT’S INSIDE MAKES
ALL THE DIFFERENCE.

That's why every bottle of Shell Rotella® T4
Heavy Duty Engine Oil with Triple Protection
technology has'been enhanced with advanced

(c)

additive technology to provide protection
against wear, deposits, and oil breakdown.

Learn more at rotella.com

Shell
ROTELLA

The Engine Oil That Works As Hard As You.

© SOPUS Products 2018. Al rights reserved.
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CURRENT MAINTENANCE PRACTICES

Current Maintenance Practices

What fleets use and where they use it

Of those surveyed, 91 percent of fleets indicated they
have direct or supervisory influence over maintenance prac-
tices. While those maintenance practices are dependent on
the specific needs of a fleet, there are some common trends
among fleet maintenance managers, as illustrated in the
dataresults.

For example, nearly three quarters (73 percent) of fleets
have used fuel additives, and almost half (44 percent) have
used an engine oil supplement. Additionally, most fleets
use some form of synthetic products in their fleet vehicles.
Synthetic transmission oil was the most widely adopted, with
79 percent of fleets using this synthetic fluid. About half of
heavy duty vehicles used synthetic engine oil (49 percent),
while 83 percent of light duty vehicles used synthetic.

Maintenance is more than fixing things that are broken,
it’s about adhering to best practices in order to predict, and
ideally prevent, major repairs from happening. One step is
measuring engine wear. Fifty-one percent of fleets mea-
sure wear by viewing multiple oil analysis reports showing
a trend. (See page 4 for more background on oil analysis.)
Twenty-six percent measure engine wear by physically see-
ing debris in an oil sample.

The following infographics show the current maintenance
practices of fleets when it comes to products they use and
how they use them, as well as how facilities across the U.S.
are set up. -Vesna Brajkovic

Have you used or have you considered

using any of the following?

. Never considered
Considered using it but decided against it

. Currently considering using it
. Yes, have used

Engine oil
supplement

Fuel

additives
9%

Premium
diesel

14 Fieet Maintenance | May 2018

Small fleets, consisting
of less than 10
vehicles, are more
likely to have used all
of these products

64%

have used an engine
oil supplement

85%

have used fuel additives

47%

have used
premium diesel



Do you have direct or Where s your fleet maintenance If there were a product that

supervisory influence most often performed? met both gas and diesel vehicle
over maintenance work? o requirements, how likely would you
7@!4 o be to use it for your mixed fleet?
33%
15%

Contract maintenance provider/
Independent repair facility

12%

Centralized company facility
2%
Other
=

—

Extremely  Somewhat Neutral Somewhat  Extremely
unlikely unlikely likely likely

Do you use any of the following

Breakout of vehicle

synthetic products in your fleet? types that use
synthetic engine oil
Engine oil = 66%
-w-.-h 83%
_w i —— Light duty
Transmission fluid | 790/ é
—o0 o=—0
Differential oil | 7094 630/0
Medium duty

é

Grease | 45% ll m
- \______/ w

Other 490/0
‘I h 3% Heavy duty

=
8% .h vovox—ro'@

May 2018 | VehicleServicePros.com 15

We do not use any
synthetic products
in our fleet
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Demographics

An overview of the respondents

Respondents of the 2018 Fleet Maintenance Oil Study
manage fleets ranging from light to heavy duty, serving
industries from government and public safety to man-
aging common carrier and operating independent repair
facilities.

The fleets represented in this study provide a cross
section of all vehicle classes, with a nearly one-third
split for the primary vehicle class serviced in their fleets
between light duty, medium duty and heavy duty vehi-
cles. While a fleet may have a vehicle class category as
their primary vehicle type, more than half (59 percent)
indicated a mixed fleet.

The majority of vehicles are owned (86 percent) and
maintained in an on-site facility (71 percent), with about
half keeping vehicles in the fleet for more than 10 years.

Types of vehicles

Diesel and gasoline are the most common fuel types
among fleets, with 74 percent indicating some or all
vehicles run on gasoline, and 88 percent run some or all
diesel, a statistic that mimics other industry data showing
the popularity of diesel fuel among Class 4 through 8
vehicle purchasers. Nearly 80 percent of registered medi-
um and heavy duty vehicles in 2017 were diesel, according
to IHS Markit commercial vehicle research director Andrej
Divis at the 2018 NTEA Work Truck Show.

While alternative fuels lag, the study indicates a trend
towards fleets operating a mix of diesel and gasoline vehi-
cles along with a few alternative fuel options. As it relates
to alternative fuels, hybrid vehicles are the most popular
among all fleets, with hydrogen being the least popular.

The following infographics help breakdown the sur-
veyed fleets by type, industry and size. -Vesna Brajkovic

Primary Vehicle Type
3 - 3200

S i Mediumduty

w
R
5
7 4

/4
Q&

16 Fieet Maintenance | May 2018

1 fleet: 75 percent have light duty

Heavy duty

Which of the following best describes
theindustry you currently work in?

Common Carrier

Construction/Mining - 8%

Independence Repair
Facility/Contract
Maintenance Provider

14%

Food/Beverage

Manufacturing/
Processing

Municipal/Government/
Public Safety

Petroleum

Refuse/Recycling

I 1%

Retail/Wholesale

0,
Delivery %
Utilities I 1%

4
o P - ‘ r-
The majority of respondents
indicated they maintain a mixed

< (Classes 1, 2 and 3), 59 percent
medium duty (Class 4, 5 and 6) and
62 percent heavy duty (Class

7 and 8) in their fleet.

- -/

26%



more years. On average, 2 percent keep

5] 0/ of fleets keep their vehicles for 10 or
0 their vehicles for less than three years.

Which of the following types of
vehicles do you have in your fleet?

(Respondents selected all that apply.)

Diesel

Gasoline

Hybrid

Electric

Biofuels (biodiesel
and bioethanol)

Liquefied petroleum
(propane)

Natural gas
Hydrogen

Other

How many vehicles are in your fleet?

o ] 3%

88%

74%

15%

9%

8%

8%

6%

0%

1%

51 to 100 - 13%
10110499 [T 150

500 to 999 . 4%

1,000 to 9,999 . 5%

10,000 to 24,999 I 1%

25,000+ I 1%

Do you lease or own the
vehicles in your fleet?

86%

own 91 to 100 percent
of their fleet.

How many bays are at
your primary location?
Ho

| ERCE
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Shell and AirFlow
Truck Gompany Debut

SHELL AND AIRFLOW TRUCK COMPANY
have designed and built a hyper-fuel
-efficient Class 8 truck capable of
reducing the energy usage associated
with the transportation of goods. This
next-generation concept truck, called
the Starship Initiative, uses technologies
that are currently available today to
minimize the amount of energy it takes
to transport a load of cargo from one
point to another.

“We seek projects such as the
Starship Initiative to keep Shell at the
leading edge of technology develop-
ment and energy efficiency,” said Bob
Mainwaring, technology manager for
innovation, Shell Lubricants. “The trans-
portation industry is constantly chang-
ing, and our goal is to be at the forefront
of innovation by collaborating with
companies like AirFlow and others to
develop creative solutions that provide
benefits for years to come.”

With new fuel economy regulations
on the horizon and the need for con-
tinuing advances in fuel economy and
emissions reductions, Shell Lubricants
recognizes that a holistic approach to
making fuel economy gains is import-
ant. This includes advances in engine
and drive train technology, the use of
low viscosity synthetic lubricants, aero-
dynamic designs, adopting efficient
driving methods and more.

The body of the Starship Initiative
tractor is a bespoke aerodynamic design
made of carbon fiber. This includes
the side skirts, hood, and front end. A
custom, Department of Transportation
(DOT)-approved wrap-around wind-
shield was designed specifically for the
truck. The trailer includes energy effi-
cient features such as full side skirts to
reduce drag and a 5,000-watt solar array
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Energy-Efficient
Class 8 Truck

The Starship Initiative truck combines technologies
available today for increased fuel economy benefits

on top of the trailer to power interior
accessories and reduce the energy load.

The Starship Initiative truck is pow-
ered by a 2017 Cummins X15 Efficiency
6-cylinder engine with 400 horsepower
and 1850-foot pounds of torque. The
standard engine has been calibrated
with the transmission to run at very low
speeds and down to 800 rpm.

Shell provided technical consultation
on engine and drivetrain components, as
well as recommendations for lubricant
needs for use in the Starship Initiative
truck. The engine uses Shell Rotella®
T6 Ultra 5W-30 motor oil, which is a low
viscosity APl FA-4 engine oil that has been
formulated to provide better fuel econo-
my, improved high and low temperature
performance and meets the require-
ments for many low emissions engines.

The Starship Initiative provides Shell
with an opportunity to test Shell Rotella®
T6 Ultra 5W-30in a cutting edge vehicle
prior to its introduction to market. Shell
will be able to gain valuable information
for creating lower viscosity engine oils
without sacrificing performance.

The truck will use a number of other
full synthetic Shell Lubricants prod-
ucts including Spirax S6 GXME 75W-80
transmission oil, Spirax S5 ADE 75W-80

differential oil and Spirax S6 GME 40
wheel hub oil. In addition, Shell Rotella
Extended Life Coolant will provide
excellent high-temperature protection
and heat transfer. Shell Rotella Diesel
Exhaust Fluid, a high purity diesel
exhaust fluid, will also be in the truck.

Starship Initiative Testing
The Starship Initiative will undertake a
cross-country run in May that will begin
in California and end in Florida carrying
areal load of cargo: clean reef material
destined for a new reef installation off
the coast of Florida later this summer.
AirFlow and Shell will seek to reduce the
energy usage associated with the trans-
portation of goods through improved
fuel-economy for a Class 8 truck and the
measurement of freight ton efficiency.
“For more than 30 years, Shell has
employed co-engineering to increase
efficiency and reduce emissions,” said
Mainwaring. “The relationship with
AirFlow Truck Company and other sup-
pliers to build the Starship Initiative is
part of a collaborative process led by
Shell that encourages co-engineering
and has resulted in a Class 8 truck that
will be used to challenge how trucking
efficiency is defined.”

Advances in engine and drive train technology, the use of low viscosity synthetic lubri-
cants, aerodynamic designs, and efficient driving methods all contribute to increased fuel
economy and freight ton efficiency.

*Kline & Company, “Global Lubricants Industry November 2017: Market Analysis and Assessment.



SHELL ROTELLA

UPERRIGS

TRUCK BEAUTY CONTEST
June 14-16, 2018

White’s Travel Center, 2440 Raphine Road, Raphine, Virginia 24472

SuperRigs is North America’s premier truck beauty contest SHELL ROTELLA®
offering $25,000 in cash and prizes. This free event is family SUPERRIGS 20"8

friendly with a three-day music festival, fireworks, and a light
contest. Plus, a truck parade, over 30 historic trucks, free health
checks and more. Join us for this amazing event.

RAPHINE, VIRGINIA

Rotella.com/Superrigs WhitesTravelCenter.com
VehicleServicePros.com/10119348
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HARD WORK COMES WITHI
.~ YOUR TERRITORY ADVANCED
'TEEHNOLOGY COMES WITH OURS

What's inside makes all the difference. That's why every bottle of Shell Rotella®

Té Full Synthetic Heavy Duty Engine Oil with Triple Protection Plus™ technology has
been enhanced with fully synthetic base oil plus advanced additive technology to
provide protection against wear, deposits and oil breakdown.

Learn more at rotella.com !
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The Engine Oil That Works As Hard As You:

Shell
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