
Heavy Vehicle Idling Reduction

July 16, 2009

Linda Gaines and Terry Levinson
Center for Transportation Research

Argonne National Laboratory



Background

2



3

Many heavy vehicles idle to stay warm
Trucks

– To keep fuel and engine warm
– For resting driver’s comfort
– To mask out noises and smells 
– For safety

Buses
– To warm up 
– While waiting

 Locomotives
– So it starts
– For hotel load 
– To keep battery charged
– To heat toilet water 
– For air brakes 
– Habit
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Idling wastes expensive fuel, pollutes the air
 Petroleum use

– Over 25 million barrels per year (>$ 2 billion) just for trucks idling overnight
• ~2% of heavy vehicle fuel

– Equivalent to about 1% of our imports
 Emissions

– 140,000 t NOx , 2400 t CO, and 7.6 million t CO2 from trucks
– Often near high or sensitive populations

 Engine wear
– Reduces mileage to overhaul

 Added maintenance costs

Transportation consumes > 2/3 of our 7 billion bbl/y



The price of diesel is very variable
•Idling a Class 8 truck uses 0.6-1.2 gallons per hour
•That could total over $50 a night!
•Even without regulations, there’s an incentive to reduce idling
•When the price goes down, idling reduction still makes sense



Sleeper cabs can have all the conveniences



Workday idling is also important
 Long-duration idling occurs at

– Ports and terminals
– Busy delivery sites
– Border crossings
– Restaurants
– Tourist destinations (tour buses)

 All truck types may idle during the day
– We focus on long-duration idling (>30 minutes)

• Power take-off excluded
– Idling reduction devices do not enable slow     

movement in queue (“creep mode”)
– Scheduling can reduce workday idling 
– Daytime idling represents                                       

significant use of fuel 



Idling uses over 8% of commercial truck fuel

Fuel use (million gallons/year)

Gasoline Diesel Other Total

Overnight idling 0 666 0 666

Workday idling 1,416 1,002 73 2,491

Total long-duration idling fuel use 1,416 1,668 73 3,157

Total fuel use for commercial trucks 13,922 22,681 378 36,982

Idling % of total use by fuel type 10.2% 7.4% 19% 8.5%



Technology Description
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Most could be used for all heavy vehicle modes 
 All reduce fuel use, emissions, and noise

On-board equipment
– Automatic engine stop-start controls
– Cylinder deactivation
– Auxiliary power units (APU) and similar devices
– Cab and block heaters
– Air conditioners

Wayside units
– Single system electrification

• requires no on-board equipment  
– Dual system (shore power)

• Allows driver to plug in on-board equipment
– Fluid circulation systems (bus)

Several technologies can reduce idling 
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Simple measures can reduce energy demand 

Reduce heat transfer with insulation
Reduce solar load with shades
Recover waste heat from coolant
Reduce peak with load management
Can be retrofit or OEM option
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Engine controls are inexpensive

 Automatic start-stop senses sleeper temperature
– Turns engine on when too warm or cold
– Minimal savings in extreme weather
– May disturb sleep
– Adds to engine wear, emissions
– Cost for factory option or retrofit $1,200+ for truck, $7,500 for loco

Cylinder deactivation limits combustion to part of engine
– Enables small reduction of fuel use and emissions
– Not commercial
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Various on-board designs provide full service

 Supply HVAC, electricity, and charge battery
 Auxiliary power unit (APU) or gen set

– Diesel-fueled engine and generator
– Some models can be plugged in
– Fuel cell in development

 Inverter/charger with batteries
– Heat pump system now available

Cost  is ~$8,000+ for truck, $25,000+ for locomotive
 Add up to 400 lb to truck

– Energy law includes weight waiver to avoid lost revenue capacity
– “News” includes current state-by-state status

 Lighter, less expensive truck units desirable
– OEM integration is key
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Heaters and air conditioners are available

 Small, inexpensive, diesel-fueled heaters are efficient
– For sleeper and engine
– Used in Europe, on trucks, buses, boats

Waste heat recirculation inexpensive

Most air conditioners rely on batteries
– One system uses evaporative cooling
– Thermal storage also available
– May just cool bed
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Dual system TSE* supplies electrical services 

On-board electric HVAC required
– Cost up to $8,000

 Parking space costs up to $6,000
 Plug-in pedestal like campground 
Use costs ~$0.50-$1.00/h
 Standardized plugs desirable

– 120V and/or 240V AC
 Payback projected <2 years
Chicken and egg problem 

*TSE= truck stop 
electrification, also called                         
EPS= electrified parking space



Single system electrified parking spaces 
require no investment by truck owner
User satisfaction high

– No investment by truck owner
– May cost less than fuel for idling

 Truck stop gets part of revenues
 System owner could sell emission credits 
 About 130 locations available nationwide
 Several purveyors offer similar service 

– Long-term financial viability remains to be seen
– Best-known purveyor was acquired by new entity
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Technologies have pros and cons

System Services Advantages Disadvantages
Idling All No investment High emissions, 

noise, fuel use
Automatic start-stop All, intermittently Low cost Noisy, minimal 

benefit in winter
APU or similar 
device

All Anywhere, anytime High cost and weight

Truck stop 
electrification

All No local emissions, 
pay-per-view, quiet 

Requires equipped 
location, cost

Heater Heating Low cost and 
weight

Not full service

Air conditioner Cooling Low cost Not full service, E 
storage may be heavy

NO ENDORSEMENTS IMPLIED!



Cost Information
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Estimated costs for alternatives vary widely



Payback time depends on operating practices

Fuel savings are main financial benefit
– Payback is faster if more idling hours are 

displaced
Savings also accrue from reduced 
maintenance costs

– Routine maintenance can be performed 
less often without idling

– Mileage to overhaul can be increased 
without idling

– Worksheet for trucks is based on TMC RP 
1108

Low-idling history should increase                            
vehicle resale value
Device has residual value



Idling reduction pays for itself

 IR reduces emissions 
and saves fuel costs

– Contrast with 
emission-reduction 
strategies that 
increase fuel use

– These compete for 
grants on $/ton basis

 Loans or grants can 
speed deployment

 Loan money can be 
used again when it’s 
paid back
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This is win-win situation!

Devices used 2000 hours/y



Hourly cost saving depends on fuel price
Hourly costs fixed for wayside systems
Rise with fuel cost for on-board options, including idling
Operating cost for all options lower than idling if fuel >$3/gal



Savings to truck owner rise with idling hours


 
Options with low investment save most for low idlers



 
Options with low hourly cost save most for high idlers



 
All alternatives produce savings for >18 hours/week idling ($4.50/gal diesel fuel)

Usage



Emissions

24



Emissions depend on technology and location
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Relative benefits depend on fuel and capital 
costs, idling hours, and location

•All idling reduction options provide 
benefits

•Cost savings
•Emission reductions

•For low idling times, capital-intensive 
systems slowest to pay truck owner back 
(see graph)
•For high idling times, operating cost is 
key factor
•Emissions occur at truck and upstream

•Differ for heating and cooling
•Differ by state

•Heating/cooling mix
•Power generation mix
•Urban vs. rural locations

•Heater plus energy storage air 
conditioner beneficial under all conditions
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Annual savings and emission reductions  
(1000 h/y idling 2007 truck in CA,  5 year loan, fuel $4.50/gal)



Other Heavy Vehicles
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Bus idling and its impacts can be reduced
Hot issue even though energy use and emissions small

– School buses impact children
– Tour buses visible at monuments

Use idle-reduction devices
Use no-tech solutions

– Engine can be turned off
– Revised parking arrangements reduce exposure
– Alternative fuels reduce emissions 
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Marine vessels run engines in port

Ocean-going ships in port
– Have large power requirements
– Use on-board generators 
– Low-sulfur fuel oil reduces emissions 
– Can plug into shore power (“cold ironing”)

 Inland marine
– Ferries use full power to hold to dock

• Strong-arm docker R&D in progress 

Four copper cables supply 
power from substation
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Locomotive installation proceeding rapidly 
 Fuel savings make payback rapid

– Switchers idle 60% of time, line haul almost 40%
Only 7 companies own 20,000 locomotives
 Limited number of equipment manufacturers
Retrofit of locomotives common practice
 Idling reduction facilitates NOx compliance

– Can sell emission credits*

*See: Trading Locomotive Emissions:               
A Potential Success Story (AWMA 2002)



Institutional Factors

31



ATRI keeps current list of regulations

 Last updated June 2009
– Must be updated frequently because of continued legislative activity

 Includes 4-page cab card for truckers to carry
 Lists over 40 different sets of rules for states, counties, or cities
 Shows location, maximum idling time, exemptions, penalties

– Maximum is 0-15 minutes
– Buses may be included
– Sleepers may be exempt!
– Doesn’t note if regulations are actually enforced

 Includes link to legislation for reference
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“News” provides current status

 Published monthly (more or less)
 Lists funding opportunities
 Provides status of 400 lb weight exemption
 Alerts readers to changes in regulations and enforcement
Describes new programs and recognitions of excellence
 Lists upcoming meetings
 Provides links to information posted online
 Includes information about truck stops and rest areas
 Provides links to idling cost calculators
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“News” updates status of weight exemption
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The Energy Policy Act of 2005 allowed for, but does not 
mandate, a national 400-pound exemption for the additional 
weight of IR technology on heavy-duty vehicles. 

Each State can adopt this exemption, at its own discretion, 
without being subject to any penalty related to withholding of 
highway trust fund monies. 
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For more information see these websites

National Idling Reduction Network News (monthly):
http://www1.eere.energy.gov/vehiclesandfuels/resources/fcvt_national_idling.html
 ANL idling publications: http://www.transportation.anl.gov/engines/idling.html
 EPA Smartway Program: www.epa.gov/smartway/
DOT CMAQ Program: www.fhwa.dot.gov/environment/cmaqpgs/
 Transportation Infrastructure Finance: tifia.fhwa.dot.gov
CARB activities: www.arb.ca.gov/msprog/truck-idling/truck-idling.htm
 ATRI Compendium of Regulations:
http://www.atri-online.org/research/idling/atri_IdlingCompendium6_22_09.pdf
 AFDC Incentives and Laws database: 

http://www.afdc.energy.gov/afdc/incentives_laws.html

http://www1.eere.energy.gov/vehiclesandfuels/resources/fcvt_national_idling.html
http://www.transportation.anl.gov/engines/idling.html
http://www.epa.gov/smartway/
http://www.fhwa.dot.gov/environment/cmaqpgs/
http://www.arb.ca.gov/msprog/truck-idling/truck-idling.htm
http://www.atri-online.org/research/idling/atri_IdlingCompendium6_22_09.pdf
http://www.afdc.energy.gov/afdc/incentives_laws.html


Thank you!
DOE Office of Vehicle Technologies

 For more information:
 Linda Gaines lgaines@anl.gov
 Terry Levinson tlevinson@anl.gov

mailto:lgaines@anl.gov
mailto:tlevinson@anl.gov
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