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1.0

Introduction
Mesilla Valley Transportation Solutions (MVTS) certifies the fuel savings from these
products were as described in the report.

Note, this report was designed for carriers and providing information relevant to their
needs. Therefore, the format varies to traditional fuel economy and technical reports.

The report Summary provides the reader a quick synopsis of the product’s fuel savings.
Following that is the body of the report and further details on each subject.

This fuel economy test was performed using the BearMPG™ fuel economy test
methods. These test methods were developed from race car engineering and advanced
vehicle test methods, which Mesilla Valley Transportation (fleet) has relied on since
2012 to identify substantial fuel savings. The BearMPG™ methods provide very
accurate and reliable answers to real-world fuel savings in comparison to other test
methods. This enables carriers to make the best decisions on fuel economy for their
company.

Carriers are encouraged to contact MVTS with questions or assistance regarding MVTS
Certified tests.

Note: Blue text indicates a link to the topic. Click to follow. Alt + < returns the reader to
the initial location.

2.0 Test Summary

Combined, the Wabash Composites Ventix DRS™ and AeroFin™ XL saved 10.39
gallons/1000 miles (9.03% and 0.86 miles-per-gallon). Individually, the Ventix DRS™
trailer side panels saved 6.94 gal/1000 miles (6.03% and 0.56 mpg) and the AeroFin™
XL saved 3.45 gallons/1000 miles (3.16% and 0.30 mpg). Note that the optional ‘Rear
Trailer’ panel of the Ventix DRS™ was not installed for these tests.

Table 1: Fuel Economy Test Results

FUEL ECONOMY IMPROVEMENT
gal/1000 miles MPG Percent
Wabash Ventix DRS™ 6.94 0.56 6.03%
Wabash AeroFin™ XL 3.45 0.30 3.16%
Combined: Wabash Ventix DRS™ o
& AeroFin™ XL 10.39 0.86 9.03%
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Fure 1: Ventix DRS™ and AeroFin™ XL installed

Testing was conducted at 65 mph on the 9-mile test track near Pecos, Texas. Test
vehicles were two 2015 Navistar ProStar trucks with 53’ Great Dane dry van trailers, as
shown in Figure 2.

2.1: Do the Products Really Save this Much Fuel?

Yes, the Wabash Composites Ventix DRS™ and AeroFin™ XL save a LOT of fuel.
These products are an excellent way to save fuel and money. As an estimated example,
a driver that travels 500 miles per day, is saving more than 5 gallons of fuel each
day. In a 2500-mile week, savings are over 25 gallons. At $2.50/gallon that is $12.50
per day and $62.50 per week, per vehicle. These are substantial fuel savings for any
carrier.

2.2: Things the MVT Fleet Liked About the Ventix DRS™ and AeroFin™
There were some added benefits the MVT fleet liked about the Wabash Composites
products.

2.2a: Trailer Stability- Ventix DRS™

MVT’s Research & Development leader found the trailer more stable with the Ventix
DRS™ side panels when alongside other tractor-trailers (passing or being passed). The
trailer was not pushed over or caused to sway with the Ventix DRS™ installed. This was
believed to be due to the ‘vented’ style design of the Ventix DRS™ system, which
allows pressure differences on the trailer side panels to be equalized and reduce
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sideways push or sway. We recommend carriers try this that suffer from excessive
trailer side push or sway. These conditions may be more prevalent with light loads or
high crosswinds, however, with a GVW of 45,500 Ibs. the improvement was substantial
with the Ventix DRS™,

Carriers who have avoided traditional trailer skirts in the past due to instability may
consider trying the Ventix DRS™ system to benefit from the fuel savings without
sacrificing trailer stability. Also, carriers that suffer from excessive tire wear caused by
side winds or sway may also benefit from the Ventix DRS™ system if they are currently
using traditional solid trailer skirts.

2.2b: Maintenance -Ventix DRS™

MVT’s Director of Maintenance likes the multiple piece configuration of the Ventix
DRS™ product since damage can be isolated to a single small piece rather than
replacing an entire trailer skirt.

Installation of the Ventix DRS™ was also very easy and fast. The mounting brackets are
a very smart design and having multiple small panels made installation easier than a
large one-piece trailer skirt.

2.2c: Integrated Open/close - AeroFin™

A great feature of the AeroFin™ design is how it opens and closes automatically with
the trailer doors. This saves the driver the extra step to operate the system, which also
reduces the likelihood of forgetting to deploy it before driving. This feature combats the
major issue with boat tail products, which is the requirement of driver interaction.

2.2d: Small Size -AeroFin™
The AeroFin™ is relatively small and does not appear to be obstructive at the rear of the
trailer. Sides extend only 24” from the rear of the trailer and the top extends 36”. It is
very well integrated to the trailer shape, which makes it hardly noticeable. Carriers that
have tried other trailer boat tail devices and found them too obstructive may find the
AeroFin™ more manageable.
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3.0: Test Procedure

Two vehicles ran simultaneously at 65 mph on the 9-mile circle track near Pecos,

Texas. The vehicles were 2 minutes apart, avoiding any aerodynamic influence on

either vehicle during testing. The vehicles were termed “Compare Vehicle” and “Test

Vehicle”. The Compare Vehicle remained unchanged throughout testing, it was used

solely for comparison. The Test Vehicle had modifications made during the test (i.e.

Wabash Composites Ventix DRS™ and AeroFin™ XL installed).

The test procedure may appear similar to the SAE J1321 method traditionally used in
the trucking industry, however, the BearMPG™ methods are a more advanced and
precise form of on-road and track testing. The vehicles are equipped with sensors and
data recording systems that collect data on fuel consumption and the variables affecting
fuel consumption. The data is analyzed through proprietary methods, which improves
accuracy of the fuel savings answers. Additionally, the data and answers acquired
during testing can be used to scientifically correlate the test results to carrier's daily
operations and long-term savings, which is a feature unique to these methods. Overall,
the BearMPG™ test methods are a much more advanced and reliable tool for predicting
fuel savings than the trucking industry has used until now.

Test runs consisted of 11 to 15 laps each (99 — 135 miles). The BearMPG™ methods

are not dependent on the total travelled distance, since test data is analyzed
continuously. Drivers remained the same for all runs.

Table 2: Test Run Sequence and Times

October 5, 2016 Tests Start End
. ™ .
Run 1: yent|x DRS ™ & AeroFinTM XL 8:45am 10-48am
installed
Run 2: |AeroFin™ XL uninstalled 11:15am 1:11 PM

Run 3: |Ventix DRS™ uninstalled (Baseline

2:00 4:29
configuration) pm pm

October 6, 2016 Tests Start End

Ventix DRS™ & AeroFinTM XL
Run 4: 11:30 1:09
un installed [repeat Run 1] am pm

Run5:  |AeroFin™ XL uninstalled [repeat Run 2] 1:55pm 3:49pm
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Five test runs were conducted in total, where Runs 4 and 5 were repeats of the
AeroFin™ XL test from the previous day. The repeat test was due to a low battery issue
on the morning of October 5™, that affected Run 1 and hence why the AeroFin™ XL test
was repeated. The low battery was due to an ignition key unintentionally being left on
overnight on overnight.

The tests were conducted with the Wabash Composites products installed initially then
removing them sequentially. Run 1 had the Ventix DRS™ and AeroFin™ XL installed.
Run 2 removed the AeroFin™ XL. Therefore, comparing Run 1 and 2 measured the fuel
savings of the AeroFin™ XL. However, since that test was repeated, the AeroFin™ XL
test was actually Run 4 and 5.

Run 3 had both the Ventix™ DRS and AeroFin™ XL removed, meaning it was the
‘Baseline’ test. The reader may note the test sequence appears reversed to normal,
where the Baseline is typically the first run. The described run sequence was used to
maintain the product’s factory installation settings, which were performed by Wabash
Composites personnel in Lafayette, Indiana. It should be noted that when the AeroFin™
XL required removal, the entire trailer door assemblies were removed. Therefore, when
the AeroFin™ XL test was repeated, its components were in the precise factory-
installed location. The reader should also be aware the sequence of the test runs did
not affect the results shown in the report.
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4.0: Test Vehicles

Test vehicles were two 2015 Navistar ProStar trucks with Cummins ISX 15L engines,
Eaton Auto-Shift transmissions, and 6x2 drive axle configurations. Trailers were 53’
Great Dane dry vans. Gross Vehicle Weight (GVW) was 45,500 Ibs. Trucks utilized
Wide-Based Single (WBS) Michelin X-One tires and trailers utilized WBS Bridgestone
Ecopia R197 tires. Vehicle details can be found in the Appendix.

Figure 2: Test Truck (left) and Compare Truck (right)

Tire pressures were set at 110 psi in the morning prior to incurring any effect of daytime
heat.

During testing, test vehicles did not include wheel covers, or drive tire side fairings.
Vehicles were configured to represent a standard vehicle in the trucking industry, as
opposed to the MVT fleet standard configuration which normally includes the items
listed.

Vehicles were thoroughly inspected and received regular maintenance prior to testing. It
should also be noted, for the reader’s piece of mind, Mesilla Valley Transportation
(MVT) and MVT Solutions are 100% confident in the reliable condition of the test
vehicles. MVT fleet uses the same vehicle data and test procedures for its own product
purchase decisions.

Both trucks were filled with fuel prior to testing and remained untouched throughout
testing. Fuel came from the same pump, at the same time (details in Appendix).
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5.0: Test Results Summary

As listed in the Summary, combined the Wabash Composites Ventix DRS™ and

AeroFin™ XL saved 10.39 gallons/1000 miles (0.86 mpg and 9.03%). Results are

shown below in Table 3, including test accuracy and baseline fuel consumption values.

Individual tests are detailed in sections following. Test results are normalized to average

conditions of temperature and pressure for the United States. Meaning, the test values

correlate to average conditions in the United States. Carriers that operate in specific

regions may benefit from local climate correlation, which MVTS can provide.

Table 3: Test Results with Accuracy

FUEL ECONOMY IMPROVEMENT
gal/1000 miles MPG Percent
Wabash Ventix DRS™ 6.94 0.56 6.03%
Accuracy +/-0.51 +/-0.04 +/-0.44%
Baseline 115.05 8.69
Wabash AeroFin™ XL 3.45 0.30 3.16%
Accuracy +/-0.81 +/-0.07 +/-0.75%
Baseline 109.09 9.17
Combined: Wabash Ventix DRS™
& AeroFin™ XL 10.39 0.86 9.03%
eroFin
Accuracy +/-1.32 +/-0.10 +/-1.15
Baseline 115.05 8.69

The reader should be aware that fuel savings measured in gal/1000 miles are the most
reliable way to predict long-term, in-service fuel savings for a fleet. These
measurements are not affected by vehicle fuel economy, driver behavior, loads, idle
time or many other variables. If measuring by MPG or percent, those variables will
affect the measured fuel savings and in-service results will be less predictable. For
more information on this topic contact MVTS. Information on how to calculate real-world
fuel savings from gal/1000 miles measurements can be found here.
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5.1

Baseline Test
The ‘Baseline’ test was Run 3 with vehicle configuration as shown in Figure 3 and 4.
The only vehicle changes made during testing were the removal/installation of the
Ventix DRS™ and AeroFin™ XL.

Figure 4: Baseline condition, rear view

10



Fuel Economy Test: Wabash Composites

Ventix DRS™ & AeroFin™ XL
TRANSPORTATION entix DRS™ & AeroFin

SDLUTIONS | FUEL ECONOMY EXPERTS

\ESILLA
{ VALLEY

Ventix DRS™ Test Results
Wlth the Ventix DRS™ system installed, fuel consumption improved by 6.94

gallons/1000 miles (6.03%, 0.56 mpg). These values are as compared to the Run 3
‘Baseline’ condition shown above without trailer side panels or other aerodynamic

devices.
Table 4: Ventix DRS™ Test Results
FUEL ECONOMY IMPROVEMENT
gal/1000 miles MPG Percent
Wabash Ventix DRS™ 6.94 0.56 6.03%
Accuracy +/-0.51 +/-0.04 +/-0.44%
Baseline 115.05 8.69

Figure 5: Ventix DRS™ installed

11
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Figure 6 below shows the bell curve statistical results of the Ventix DRS™ test. The two
bell curves are visibly distanced from each other, which indicates a substantial change
in fuel consumption achieved with the Ventix DRS™ system. The further apart the bell
curves, the greater the fuel savings. Note the distance between the peaks of the bell
curves is the average fuel savings value of 6.94 gal/1000 miles. The ‘Minimum’ and
‘Maximum’ are the average value plus and minus (+/-) the accuracy value shown in
Table 4. Note the bell curves do have the traditional ‘bell’ shape. This is due to the
relative scale of the graph caused by the substantial fuel savings measured that
stretched the graph and caused the bell curves to appear narrow. The small margin of
error (high accuracy) also contributes to the narrow bell curves. Accuracy is calculated
using the 95% confidence interval. More information regarding test accuracy can be

found here.

Wind conditions ranged from 3.5mph to 8.1mph. Note that some wind gust conditions
were reported in the weather data (found here), however, wind and other environmental
variables are closely analyzed and omitted from test data if found to interfere with the
data. Therefore, results listed are reliable and trustworthy.

Fuel Consumption Results

, Ventix DRS™: 6.94

i gal/1000 miles improvement
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Figure 6: Wabash Ventix™ DRS Fuel Consumption Bell Curve
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Figure 8: Trailer sides Compare veh. (left), and Test veh. (right) with Ventix DRS™

13
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AeroFin™ XL Test Results
Wlth the AeroFin™ XL installed, fuel consumption improved by 3.45 gallons/1000 miles
(3.16%, 0.30 mpg). The test vehicle was equipped with the Ventix DRS™ system while
testing the AeroFin™ XL.

Table 5: AeroFin™ XL Test Results

FUEL ECONOMY IMPROVEMENT
gal/1000 miles MPG Percent
Wabash AeroFin™ XL 3.45 0.30 3.16%
Accuracy +/-0.81 +/-0.07 +/-0.75%
Baseline 109.09 9.17

Note, the Baseline fuel consumption value listed in the table is different to the Ventix
DRS™ test. This occurred for two reasons. First, results include the improved fuel
consumption of the Ventix DRS™ system (6.94 gal/1000 miles). Secondly, the
AeroFin™ XL test data shown occurred the following day and a small difference in fuel
consumption occurred between the two days (108.11 vs. 109.02 baseline on the second
day). This was a small change in fuel consumption, typical of environmental changes.
This did not affect the fuel savings value measured from the AeroFin™ XL.

Figure 9: AeroFin™ XL

14
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Bell curve statistical results are found below in Figure 10. The format is similar to that
found with the Ventix DRS™ section previously. The two distinct bell curves indicate the
substantial fuel savings of the AeroFin™ XL device and sufficient accuracy.

Wind speed during the test ranged from calm to 5.8mph. Test weather information can
be found here.

Fuel Consumption Results

AeroFin™ XL: 3.45

< i

'f‘ ‘ gal/1000 miles improvement

'k "

! "

0! "

0 ! "

! i

0 ! i
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= = =« \\abash AeroFin XL installed

Figure 10: AeroFin™ XL Test Results Bell Curve
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Figure 11: AeroFin™ XL installed, rear view

Figure 12: Trailer rear, Compare veh. (left), and Test veh. (right) with AeroFin™ XL

Visually, the AeroFin™ XL is well integrated and almost unnoticeable on the rear of the
trailer, as shown in Figure 11, 12 and 13.

16
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Figure 13: Baseline test vehicle with Ventix DRS™ and AeroFin™ XL

5.4: Combined: Ventix DRS™ and AeroFin™ XL

Combined, the Ventix DRS™ and AeroFin™ XL improved fuel consumption by 10.39
gal/1000 miles (9.03% and 0.86 mpg). The reader should be aware that when
measuring fuel savings in gal/1000 miles the values of two or more devices can be
summed. Therefore, adding the fuel savings of the Ventix DRS™ and AeroFin™ XL is
correct in gal/1000 miles (6.94 + 3.45 = 10.39 gal/1000 miles).

Table 6: Combined Ventix DRS™ and AeroFin™ XL Test Results and Accuracy

FUEL ECONOMY IMPROVEMENT
gal/1000 miles MPG Percent
Combined: Wabash Ventix DRS™
2 Aerofin™ XL 10.39 0.86 9.03%
Accuracy +/-1.32 +/-0.10 +/-1.15
Baseline 115.05 8.69

17
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Figure 14 shows the statistical bell curves of the Wabash Composites Ventix DRS™
and AeroFin™ XL combined. The savings are substantial, as illustrated by the

significant distance between the bell curves.

Fuel Consumption Results

Ventix DRS™ & AeroFin™: 10.39 gal/1000 miles

\ AeroFin™ XL:3.45 1 Ventix DRS™: 6.94 n

gal/1000 miles gal/1000 miles

'
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'
'
|
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1
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h

1
'

\
|
-

\

AW

108.0 110.0 112.0 114.0 116.0

I
h
h
0y
1
1
1
11
[
1
L Y

102.0 104.0 106.0
Fuel Consumption (gal/1000mi)

= Baseline

= = = \Nabash Ventix DRS

= = = \Wabash Ventix DRS & AeroFin XL

Figure 14: Combined Test Results Bell Curve, Ventix DRS™ and AeroFin™ XL

Note that the AeroFin™ XL values shown in Figure 14 differ to Figure 10 due to the
different baseline value that occurred as a result of the AeroFin™ XL test occurring on

the following day, as discussed in that section.

The reader is reminded that the savings in gal/1000 miles can be reliably expected
regardless of a fleet's average fuel economy, however values in mpg or percent may
vary. The reader is encouraged to use gal/1000 miles to predict long-term in-service fuel
savings. This is due to the science of fuel consumption and the reader is advised to

contact MVTS for more information on this topic.

18



VALLEY : : poS|
RANSPORTATION Ventix DRS™ & AeroFin™ XL

SDLUTIONS | FUEL ECONOMY EXPERTS

{\ESILLA Fuel Economy Test: Wabash Composites

6.0: Duty Cycle, Speed and Fuel Savings
Duty cycle, also known as ‘drive cycle’, effects fuel savings. With Aerodynamic
products, this is related by vehicle speed where higher speeds result in more fuel
savings.

Environmental conditions also effect fuel savings from aerodynamic products, however,
those factors are not part of the duty cycle and therefore will not be covered in this
section.

Fuel savings of the Ventix DRS™ and AeroFin™ XL from 5 mph to 75 mph can be
found in Figure 15. To calculate fuel savings for a certain vehicle speed, multiply the
value found in Figure 15 by the miles travelled at that speed. This can be done for either
the Ventix DRS™, AeroFin™ XL, or the two combined. Note using a vehicle’s average
speed will not accurately predict aerodynamic fuel savings, it must be broken down into
speed ranges. For more information or to get answers for specific vehicle conditions
contact MVTS.

Fuel Savings vs. Speed: Ventix DRS™ + AeroFin XL
(Based on 65 mph Test Speed)

(gal /1000 miles)

5 MPH 15 MPH 25 MPH 35 MPH 45 MPH 55 MPH &5 MPH (TEST 75 MPH
SPEED)
—ge—\ertix DRS =——f—=Aerofin XL =——@==Combined

Figure 15: Fuel Savings vs. Speed
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Table 7 below shows the fuel savings versus speed values from the graph above.

Table 7: Fuel Savings vs. Speed Tabular Values

Fuel Savings (gal/1000 miles)

] . . Combined: Ventix DRS
Vehicle Speed Ventix DRS AeroFin XL nd AeroFin XL
5 mph 0.04 0.02 0.06
15 mph 0.37 0.18 0.55
25 mph 1.03 0.51 1.54
35 mph 2.01 1.00 3.01
45 mph 3.33 1.65 4.98
55 mph 4.97 2.47 7.44
65 mph (Test Speed) 6.94 3.45 10.39

75 mph 9.24 4.59 13.83

7.0: Conclusion

These tests proved that Wabash Composites’ Ventix DRS™ and AeroFin™ XL are
excellent fuel saving products. The fuel savings were 6.94 gal/1000 miles and 3.45
gal/1000 miles respectively on modern a Class-8 vehicle. These values can be used to
estimate a carrier’s savings in real-world operations. More precision can be obtained
through the use of a carrier’s fleet data, which MVT Solutions can provide.
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8.0: Appendix

8.1: Weather Conditions
Weather during testing was sunny and dry, which is typical of Pecos, Texas. Conditions
were cool in the morning and warmed with sunshine throughout the day.

Weather data was acquired from a local Weather Underground station (link found in
here). The reader should be aware that BearMPG™ methods have minimal dependency
on external weather data collection due to the vehicle’s on-board continuous weather
data acquisition during testing. Also, BearMPG™ test data accounts for changes in
wind, temperature, and other pertinent variables instantaneously.

8.2: Measurement Accuracy

The accuracy of fuel economy measurements is critical in determining the
trustworthiness of test results. Historically, this has been a major difficulty in the trucking
industry with fuel economy testing, which has led to confusion and misleading results.
The BearMPG™ test methods overcome this issue by achieving better accuracy, which
is one of the ways it provides more reliable test results.

Accuracy for the tests was calculated using a 95% confidence interval, a common
standard for testing measurement. 95% confidence interval indicates that if the test was
repeated 100 times, values would fall within the range in 95 out of the 100 tests (i.e. the
reader would be 95% confident the value would be within that range). The average
value is represented by the distance between the peaks of the two bell curves. The
‘minimum’ or worst-case-scenario value is represented by the shortest distance
between the two bell curves. The ‘maximum’ value is the outer or greatest distance of
the two bell curves and represents a best-case-scenario. Theoretically, there is only
2.5% likelihood of achieving the minimum or maximum fuel savings value. The highest
likelihood is to achieve the average value and in the experience of MTVS testing, test
repeatability has shown this to be the case many times. Results can vary with
equipment changes, fleet variables, and climate. For details relating to a specific fleet
the reader is encouraged to contact MVT Solutions.

8.3: Units of Measurement

The reader may not be familiar with units of gal/1000 miles (gallons per 1000 miles)
since it is not the traditional unit of measurement in the trucking industry. The following
section will briefly explain the reasons for these units and how they help carriers better
calculate fuel savings.

Units of gal/1000 miles more reliably calculate fuel savings when compared to other
units such as miles-per-gallon (MPG) and percent (%). Those units are prone to error
from changing variables such as load, driver behavior, and duty cycle. For example,
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gal/1000 miles values are not affected by load for an aerodynamic product, an empty
Class-8 unit at 34,000 Ibs. will save the same gal/1000 miles in fuel as one loaded to
80,000 Ibs. However, when viewed in percent (%) or MPG, the values will change. This
causes a carrier to experience varied results in real-world operation and difficulty
evaluating the financial benefits of the product.

Units of gal/1000 miles are the most reliable units of measurement for aerodynamic fuel
savings due to its scientific and mathematical relationship to fuel consumption. Further
detail is beyond the scope of this report and the reader is advised to contact MVT
Solutions for further detail.

8.4: Real-world Fuel Savings
The test proved that Wabash Composites’ Ventix DRS™ and AeroFin™ XL save fuel
and that savings can be expected in a carrier’s real-world, daily operations.

Fuel savings during testing can vary to daily operations in a fleet, however, the two
conditions are directly related and real-world fuel savings can be accurately predicted. It
should be noted that gal/1000 miles values in this report are a valid estimate for a long-
haul fleet.

The main variables affecting fuel savings in testing versus real-world operations that a
carrier should consider are:

e Duty Cycle e Climate ¢ Vehicle Configuration

Driver behavior also effects fuel economy, however, it is not a factor when using units of
gal/1000 miles for aerodynamic products. Reasons for this are out of the scope of this
report and the reader is encouraged to contact MVTS for more information or values for
their specific fleet.

To calculate fuel saved from gal/1000 miles measurements, multiply the fuel savings
value by the thousands of miles travelled by the vehicle. For example, if a vehicle
travels 125,000 miles per year with the Ventix DRS™ and AeroFin™ XL installed (10.39
gal/1000 miles savings in testing) the fuel savings calculation is:

Fuel Saved = (10.39 gal/1000 miles) x (125)
=1298.75 gallons per year fuel saved
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8.5

Financial Savings Calculations
Financial savings calculations can be made by multiplying the fuel saved (from section
above) by the fuel price.

Fuel $ Saved = (1298.75 gallyear) x ($2.707 /gal)
=$3,515.72 per year in fuel savings, per vehicle

Note: Latest at time of writing (2015) U.S. average annual price of diesel fuel used.

8.6: Financial Payback

Payback is often the variable carriers use to make purchase decisions on fuel-saving
products. A common target is 12-month payback. If the Wabash Composites package of
Ventix DRS™ and AeroFin™ XL were to retail for $2,500 (estimation) the payback
would be as follows.

Payback = $2,500 / ($3,515.72 savings/yr.) x (12 months/yr.)
= 8.53 months

This would be considered an excellent payback. Carriers must account for their own
trailer-to-truck ratio, installation, maintenance, discounted pricing, and other details.

23



) A\EEII.II:IE‘Y\ Fuel Economy Test: Wabash Composites
[ ™ inT™
Q TRANSPDRTATIDN Ventix DRS™ & AeroFin™ XL

SOLUTIONS | FUEL ECONOMY EXPERTS

8.7: Compare Truck/Trailer Vehicle Details

October 5, 2015
Date
Company Mesilla Valley Transportation
Location El Paso, Texas
Test Route Pecos, Texas 9-mile circle track
TRUCK ID: 1972E
Brand Navistar
Year 2015
Model ProStar
Engine Cummins ISX 15L
VIN 3HSDJAPR4GN021077
Mileage (miles): 199,550

Eaton Auto Shift
6x2 drive axle, 2.67 ratio

Transmission

Rear Gear
Fuel Load 225 gal
Fuel Type & Batch Flying J, B15, one batch
Axle Weights 12,380 17,160 16,240
Total weight 45,780

Certified test standard configuration. Removed flow below, wheel covers. Super single tires. Pre-test
maintenance: oil change, air filter change, DPF cleaning, Regen, new tires, alignment.

Photo/Video/Audio folder name:

TRAILER ID: 6745
Model Great Dane
Year 2015
Size 53" box van
Mileage Unknown
Empty Weight (Ibs.)
Load in Trailer (lbs.)
Trailer Gap (inches) 24"

None

Add-ons

Tandem at California spec.
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. Truck 1972E
Tire Temperature:
LF: Front Axle Tires RF: Same
Michelin Type Michelin
275/80R22.5 X Line Energy Size 275/80R22.5 XZA3+
19/32 Tread Depth (mm) 19/32
65 Durometer 65
110 Pressure (psi) 110
L Drive: Drive Axle Tires R Drive: Same
Michelin Type Michelin
445/50R22.5 Xone XDN2 ) 445/50R22.5 Xone XDN2
. Size N
(Drive) (Drive)
28/32 Tread Depth (mm) 28/32
68 Durometer 68
110 Pressure (psi) 110
LR: Rear Axle Tires RR: Same
Michelin Type Michelin
445/50R22.5 Xone Line Energy Si 445/50R22.5 Xone Line Energy
(Tag/trailer) e (Tag/trailer)
13/32 Tread Depth (mm) 13/32
64 Durometer 64
110 Pressure (psi) 110
Trailer 6745
LF Tandem Front RF
Bridgestone Ecopia Greatec Type Bridgestone Ecopia Greatec
R135 w R135
445/50R22.5 Size 445/50R22.5
10/32 Tread Depth (mm) 10/32
62 Durometer 64
110 Pressure (psi) 110
LR Tandem Rear RR
Bridgestone Ecopia Greatec T Bridgestone Ecopia Greatec
R135 ype R135
445/50R22.5 Size 445/50R22.5
10/32 Tread Depth (mm) 10/32
63 Durometer 64
110 Pressure (psi) 110
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Test Truck/Trailer Vehicle Details (where test items installed)

October 5, 2016

Date

Company Mesilla Valley Transportation

Location El Paso, Texas

Test Route Pecos, Texas 9-mile circle track
TRUCK ID: 1974E
Brand Navistar
Year 2015
Model ProStar
Engine Cummins ISX 15L
VIN 3HSDJAPROGN021075
Mileage (miles): 174,193

Transmission

Rear Gear

Fuel Load

Fuel Type & Batch
Axle Weights
Total weight

Certified test standard configuration. Removed flow below, wheel covers. Super single tires. Pre-test
maintenance: oil change, air filter change, DPF cleaning, Regen, new tires, alignment. Gap Wabash Ventix
DRS skirt to tire 35.5 inches.

Photo/Video/Audio folder name:

Eaton Auto Shift
6x2 drive axle, 2.67 ratio

225 gal
Flying J, B15, one batch
12,440 16,940 16,100
45,480

TRAILER ID: 6823 ID
Model Great Dane

Year 2015

Size 53" box van

Mileage Unknown

Empty Weight (Ibs.)

Load in Trailer (Ibs.)

Trailer Gap (inches) 24"

Add-ons

Wabash Composites Ventix DRS side panel system

Wabash Composites AeroFin XL

Tandem at California spec.
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. Truck
Tire Temperature:
LF: Front Axle Tires RF: Same
Michelin Type Michelin
275/80R22.5 X Line Energy Size 275/80R22.5 X Line Energy
19/32 Tread Depth (mm) 19/32
65 Durometer 65
110 Pressure (psi) 110
L Drive: Drive Axle Tires R Drive: Same
Michelin Type Michelin
445/50R22.5 Xone XDN2 Size 445/50R22.5 Xone XDN2
(Drive) (Drive)
28/32 Tread Depth (mm) 28/32
68 Durometer 68
110 Pressure (psi) 110
LR: Rear Axle Tires RR: Same
Michelin Type Michelin
445/50R22.5 Xone Line Energy . 445/50R22.5 Xone Line Energy
. Size .
(Tag/trailer) (Tag/trailer)
13/32 Tread Depth (mm) 13/32
64 Durometer 64
110 Pressure (psi) 110
Trailer
LF Tandem Front RF
Bridgestone Ecopia Greatec T Bridgestone Ecopia Greatec
R135 ype R135
445/50R22.5 Size 445/50R22.5
10/32 Tread Depth (mm) 10/32
64 Durometer 62
110 Pressure (psi) 110
LR Tandem Rear RR
Bridgestone Ecopia Greatec Tvoe Bridgestone Ecopia Greatec
R135 ve R135
445/50R22.5 Size 445/50R22.5
10/32 Tread Depth (mm) 10/32
63 Durometer 62
110 Pressure (psi) 110
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8.9: Test Route

Pecos, Texas 9-mile circle track. Counter-clockwise direction, middle lane (of 3).

4 S e 20 T \
/ ; S \- A Google earth
- . o B o b ey

Figure 16: Pecos Test Track

8.10: Product Details

8.10a: Product Company and Contact

Wabash Composites

1000 Sagamore Parkway S.
Lafayette, IN 47905

Office: (765)-771-5388
www.wabashcomposites.com
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8.10b: Ventix DRS™ Details:

e Dimensions
o Height: 34.5”
o Ground Clearance: 8.5”
o Length: varies based on installation

See below a diagram extracted from Wabash Composites’ brochure including product
details of the Ventix DRS™ system. Note, the “Rear Trailer” component is optional and
was not installed for this test.

Ventix DRS™

Trailer Drag Reduction System

WABASH
VENTIX DRS™

Features and Benefits
o,

It's All About Air Management
The Ventix DRS consists of multiple individual aero
panels, each engineered and installed to direct air

raller side skirts
0ns)

Provides 50% greater fuel savings compared
(based on SAE J1252 Wind Tunnel Test compa
EPA SmartWay verified and CARB compliant

and-alone device

under and around the trailer to eliminate or minimize
most of the trailer's existing drag points. The
segmented, system design streamlines airflow from
front to back and prevents air from being trapped

then used with AeroFin XL

EPA SmartWay Elite verified aerodynamic device combination

Provides over 10% fuel economy impros

under the trailer. When used with the AeroFin or
other tail device, airflow can be managed even more
effectively to maximize fuel economy benefits

Height: 34.5"

Ground clearance: 8.5

Weight: 345 Ibs (172-1/2 Ibs per side)
Color: White (custom colors available)

Panel material: Glass reinforced thermoplastic composite

1. Rear Trailer
Optional aft aero panels
direct air over and
around the rear impact
guard, and reduce
turbulence behind

the suspension

2. Center Trailer

The three aero panels on
each side of the center
trailer produce a similar
result as side skirts, but
eliminate drag in front

of the suspension by

3. Landing Gear Area
Forward aero panels
reduce turbulence
created by the tractor
and minimize air flow
under the trailer without
interfering with landing

K directing air around it
Note: Rear Trailer not

included in test

ORDERING INFORMATION
Call: 866-877-5062

gear operation

Figure 17: Ventix DRS™ Product Image
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8.10c: AeroFin™ XL Details

Dimensions

o Top Panel: 36” x 100”

Fuel Economy Test: Wabash Composites
Ventix DRS™ & AeroFin™ XL

o Side Panels: 24” x 113"

wWABASH

AEROFIN XL"

Features and Benefits

Provides over 9% fuel economy
improvement when used with aerodynamic
devices within EPA's 5% category

EPA SmartWay Elite verified aerodynamic
device combination

EPA SmartWay verified device in 4% fuel
saving category

CARB Compliant

4.2% fuel economy improvement when
used alone

Lightweight and Durability

Impact and abrasion resistant — made
with custom engineered GRP composite
panels to minimize weight, while improving
flexibility, strength and durability

Simple Installation

Reduced installation time due to compact,
simplified design and fewer parts

Safety

Auto deploys when doors open and close
with optional manual release mechanism
for override capability

Built-in tethers (hinges)

Compliant to clearance light standards for
maximum visibility

BASE SPECIFICATIONS

Top panel: 36" x 100"
Side panels: 24" x 113"
Weight: 84 Ibs

Panel material: Glass reinforced
thermoplastic composite

Color: White (custom colors available)
Fits all van trailer makes and models
Material is 100% recyclable

UV resistant

ORDERING INFORMATION
Call: 866-877-5062

AeroFin XL™

Trailer Aerodynamic Tail Device

__— Top panels direct high
velocity airflow downward
to reduce wake

>~ Top and side panels fold
automatically when lock rod is
disengaged and door is opened

| — Side panels slowly transitions
high velocity airflow inward to
reduce wake

——— Auto deployment with
lock rod operation

the time of publication, bject o change _'h} Wabash Composites
‘without notice. Cu
P.Al gt 3000 East Main Street

eserved,DurePlae® AeroSi®, DuraPlate®, Wabash® and Wabash Naona WABASH,| Lafayette, IN 47905

‘marks owned by Wabash National, LP. .

PaantPonding ‘wabashcomposites.com
866-877-5062

WCP 0008 01.16 - V2

Figure 18: AeroFin™ XL Product Image
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8.11: Weather Data

Table 8: Weather Data, Runs 1-3 (Ventix DRS™)

Time (CDT) Temp. I':::; FE":i:t Humidity Pressure  Visibility =~ Wind Dir Wind Speed Gust Speed P’:‘:' Events Conditions
12:53AM  69.1°F - B30°F  81% 2075in  10.0mi South 6.9 mph - N/A Clear
1:53AM  66.9 °F - B30°F  87% 2075in  10.0mi South 3.5 mph - N/A Clear
253AM  66.9°F - B30°F  87% 2075in  10.0mi SSE 8.1 mph - N/A Clear
353AM  66.0 °F - B30°F  90% 2975in  10.0mi South 8.1 mph - N/A Clear
553AM  63.0 °F - 559°F  78% 2077in  10.0mi sw 10.4 mph - N/A Clear
653AM  62.1°F - B31°F  T2% 2078in  10.0mi sw 10.4 mph - N/A Clear
7:53AM  63.0 °F 520°F  67% 29.82in  10.0mi 9.2 mph Clear

5:53PM  88.0 °F - 46.0 °F 23% 29.75in 10.0 mi SSE 5.8 mph - N/A Clear
6:53PM  86.0 °F = 46.0 °F 25% 29.75in 10.0 mi East 5.8 mph = N/A Clear
7:53PM  81.0°F - 48.9 °F 33% 29.76 in 10.0 mi ESE 10.4 mph - N/A Clear
8:53PM 80.1°F 81.5°F 63.0°F 56% 29.77 in 10.0 mi SE 13.8 mph - N/A Clear
983 PM  T77.0°F - 64.0 °F 64% 29.78 in 10.0 mi SSE 13.8 mph 23.0mph  N/A Clear
10:53PM  75.0°F - 66.0 °F 73% 29.78 in 10.0 mi SSE 13.8 mph 20.7 mph  N/A Clear
11:53 PM  75.0 °F - 68.0 °F 79% 29.78 in 10.0 mi SSE 15.0 mph - N/A Clear

Source: https://www.wunderground.com/history/airport/KFST/2016/10/05/DailyHistory

Note: darkened rows pertain to testing periods.

Table 9: Weather Data, Runs 4-5 (AeroFin™ XL)

Time (COT) Temp. "3 DeW  umidity Pressure  Visibilty  Wind Dir Wind Speed Gust Speed P’;c' Events  Conditions
1253AM  739°F -  669°F  79%  2078in  10.0mi SSE 13.8 mph : NIA Clear
153AM  73.0°F - 66.0°F  79%  20.78in  10.0mi SSE 15.0 mph - NIA Mostly Cloudy
253AM  720°F - 649°F  78%  29.76in  10.0mi SSE 15.0 mph . NIA Clear
353AM  T1AF - 649°F  81%  29.76in  10.0mi SSE 16.1 mph . NIA Clear
453AM  T0.0°F - 640°F  81%  2075in  10.0mi SSE 16.1 mph - NIA Clear
553AM  70.0°F - 630°F  78%  2976in  10.0mi SSE 15.0 mph . NIA Clear
G53AM  69.1°F - 630°F  81%  29.77in  10.0mi SSE 16.1 mph . NIA Clear
753AM  68.0°F -  630°F  84%  2078in  10.0mi SSE 17.3 mph . NIA Clear
853AM  69.1°F -  640°F  84%  2981in  100m  South  13.8mph . NIA Clear
9:53AM  73.0°F 649°F  76%  2083in  100mi  South 84 mph Clear

4:13 PM Variable 3.5 mph - Mostly Cloudy
4:50PM  84.2°F 850°F 62.6°F 48% 29.89in 10.0 mi ESE 15.0 mph 253 mph  N/A Scattered Clouds
4:53PM 84.0°F 844°F 61.0°F 46% 29.75in 10.0 mi ESE 16.1 mph - N/A Scattered Clouds
5:53PM 84.9°F 839°F 57.0°F 38% 29.76 in 10.0 mi SE 11.5 mph - N/A Clear
6:53PM  78.1°F - 54.0 °F 43% 29.77in 10.0 mi SSE 12.7 mph - N/A Clear
7:53PM  75.9°F - 55.9 °F 50% 29.80in 10.0 mi SSE 10.4 mph - N/A Scattered Clouds
8:53PM  75.0°F - 57.0 °F 53% 29.82in 10.0 mi SSE 10.4 mph - N/A Partly Cloudy
9:53PM  73.9°F - 57.9°F 57% 29.83in 10.0 mi SSE 11.5 mph - N/A Clear
10:53PM  72.0°F - 63.0 °F 73% 29.84in 10.0 mi SSE 13.8 mph - N/A Clear
11:53PM__ 72.0°F - 66.0 °F 81% 29.84in 10.0 mi SSE 15.0 mph - N/A Clear

https://www.wunderground.com/history/airport/KFST/2016/10/6/DailyHistory.html
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8.12: Test Personnel

8.12a: MVT Solutions & MVT (fleet)

Daryl Bear, Lead Engineer, MVT Solutions

Allan Dahringer, Director of Maintenance, MVT

Allen Gattis, Research & Development, MVT

Nestor Vidaurri, Jr, Service Programs Manager, MVT
Louis Valverde, Corp. Parts Manager, MVT

Jose Hernandez, Technician, MVT

Jose Quezada, Trailer Shop Manager, MVT

8.12b: Test Vehicle Drivers

All Runs:
e Allan Dahringer (Compare vehicle), Jose Hernandez (Modified vehicle with
Wabash Composites products)

8.12c: Wabash Composites Personnel

Project Lead: Joseph Perry, Sales Manager, Aerodynamic Products
Joseph.Perry@wabashnational.com

8.13: MVT Solutions Contact Info

Test Engineer: Daryl Bear
Daryl.Bear@m-v-t-s.com
317-603-9325

Website: www.m-v-t-s.com
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