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Project Objective Demonstration System Specifications Track Testing Plan Test Truck Specifications SAE J1321 Type Il Fuel Consumption Test Method
‘The objective of this project is to evaluate the fuel savings potential of semi- Enabling ies for Data Collected + Track testing to quantify fuel consumption in a controlled setting with
automated truck platooning. Platooning involves reducing e d Platooning . SAE Type Il uel sconomy removable weigh tanks on each vehicle
grouping vehicles together and decreasing the distance between them mmugh ~ Warm-up runs ensure all trucks at stable operating temperatures
the use of electronic coupling, which allows multiple vehicles to accelerate or e + Forward object detection frack tesingto quantfy fuel P peraing tempe
brake simultaneously. (radar, laser, stereo’ Pt

- Baseline configuration runs with all vehicies in isolation Baseline
- Test configuration runs with test trucks (lead truck and trailing truck) in platoon formation Configuration
© Measurements are a test to control rato (T/C)

SR cameras, etc.) controlled setting

The U.S. Department of Energy's interest in platooning stems from the opportunity
1o reduce petroleum consumption. This study addressed the need for data on
American-style line-haul sleeper cabs with modern aerodynamics and over a range
of trucking speeds common in the United States. Other organizations may be looking e
into additional benefits and concers—such as safety, road congestion reduction,
and public and driver acceptance—which were not addressed in this study.
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- One variable speed test

Van Spai Fuel used by control vehicle

- 20- 75 t vehicle gaps (note: 65 mph = 95 fiisecond) Mo ;eaf vehicle ‘T’: 'Ca“" - TTC .
s railing vehicle T/C ratio = T, Contol
Test Vehicles - 65,000 Ib and 80,000 Ib gross vehicle weight (GVW) loading tests T A
« Two platooned e 1 =T+
« Gravimetric fuel economy is primary data gathered using weigh tanks p— e T
SmartWay tractors vimett W Is primary data g using welgf e EE o - Baseline ratio is compared to test ratio to calculate a percent change in fuel consumption Test
« One SmartWay + Dedicated short-range + 41939 data collection, including some Peloton channels — P e for the test condition Configuration
control ractor ‘communications - Goolant temperature and “fan on’ time to assess lowered ram air cooling effects = o pte e o e B from run-o-run ted for
* All tractors had * Vehicle-to-vehicl Engns ke g0 brake
Jace March 17 ~ April 3 at the 8.5-mile Uvalde track in communications (V2V) - Vehicle following distance T oo oA B oo N  Control truck is in isolation during baseline and test configuration runs.
"Z“e'sk :‘M" oni, Texa + Vehicle braking and torque - Driver position error ) ol o Test trucks isolated during baseline runs and in platooning formation during test runs
side skirls ool oy T T )
Fuel Savings Results Fuel Consumption Results: Individual Fuel Savings Fuel Consumption Results: Proposed Future Work
' - - Team fuel savings ranged from 3.7% o 6.4% - 2.2% 10 5.3% savings @ Team Fuel Savings There are many questions stil to be answered about the fuel savings
Class 8 - Two Truck Platoon + Percent savings at 70 mph were lower than at 55 mph and 65 mph 65,000 b GVW. o —— e S g . potential from platooning of Class 8 tractor trailers.
. ass 8 - Truck Platooning Fuel Savings ass 8 - Truck Platooning Fuel Savin, .
2 Fuel Savings at 65 mph 65,000 lb * Higher GVW negatively impacted fuel-saved percent o oo vated ® & i e & Class 8 - Two Truck Platooning Team Future research needs under consideration:
S * Closer following distances caused the engine fan on the trailing truck S rednetion m el uss for Lead Truck Trailing Truck Combined “Team” Fuel Savi
.g (0 engage, negatively impacting fuel savings The lond tacor B - -ombined “Team” Fuel Savings * More data points/test sets to confirm the trends seen here and to add
S . Magnitude is currenty being investigated . g 2 2 greater following distances to clarify the optimum configuration
k] Trailing truck saw savings - -
s Porcont from 2.8% t0 9.7% = - 3 B 'Emh « Incorporate direct aerodynamic study into track testing (truck-mounted
8 - BT Lo Tk n * Tests with no fan on' time = “ & anemometer, smoke trais, etc.)
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- Tests demonstrated fuel savings for both the lead (up to 5.3%) and trailing by an average of Class 8 - Two Truck Platooning Team
(up t0 8.7%) trucks all baseline run O Lead Truck Trailing Truck e M 8
%0 %0 Combined “Team” Fuel Economy
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- Engine coolant temperature needs to be monitored/addressed for the F g 5 SN
railing vehicle Ew Euo omeh E " |
. Euwo oy
- mosphericconions may play  stong i nhe svings atainable paonig o i. § RE—. e i -
due lo the loss of ram air on the railing vehicle; optimum following ‘applying the SAE procedure calculated percent fuel savings to the baseline fuel § 5 g e s ooty
distance may be dependent on ambient temperature consumption average 8 3'!_ 70 o
Lt - > /55 mph Baseline.
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