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Proposed Amendment between California Energy Commission
and

  The Regents of the University of California, Riverside

Title:
Effect of Natural Gas Fuel Composition on Vehicle Performance and Emissions

Amount:
$0.00

Term:
16 months

Contact:
Marla Mueller

Committee Meeting:
8/18/2010

Recommendation

Approve this agreement with UC Riverside for a no-cost time extension and to adjust rates. Staff recommends placing this item on the consent calendar of the Commission Business Meeting.

Issue
This contract needs to be amended to extend the contract to allow time for additional testing to be completed and to adjust rates to reflect rising benefits costs.  In support of the existing PIER contract on Effect of Natural Gas Fuel Composition on Vehicle Performance and Emissions, the California Air Resources Board (CARB) is entering into an agreement with UC Riverside for additional funds.  This additional funding will expand the gases being tested, and allows for testing of another engine/vehicle and more pollutants.

The use of natural gas (NG) for transportation is a fuel diversification strategy with recognized air quality benefits.   However, LNG imported into California will have higher hydrocarbon components (e.g., ethane, propane, butane) that may cause problems with NG engines.  These include increased exhaust emissions, increased tendency to knock, and decreased power.  Knock can cause severe damage to an engine.  Increasing the amount of heavy hydrocarbons can affect performance and emissions. Inert components such as nitrogen that may be added to imported LNG can cause performance problems, such as misfire, in a lean burn NG engine.  The extent of these effects depends on the individual engine, the power level of the engine, and the engine control system.

Background

CARB is amending the Compressed Natural Gas Motor Vehicle Fuel Specifications.  In order for CARB staff to evaluate the potential performance and emission impacts from the use of varying fuel compositions, it is critical that a sufficient number of engines and fuel variations be tested.

The relatively high methane content (greater than 90%) of the NG available in California, now delivered by gas pipeline, has played a major role in the success of the NG technology.  Tests have indicated that NG with higher ethane and propane may produce higher emissions of air pollutants such as oxides of nitrogen (NOx), a precursor to ozone.  Much of California is already in noncompliance with federal standards for ozone and the California Air Resources Board and air districts are spending considerable resources to find ways to reduce ozone pollution.  Increases in NOx emissions from CNG vehicles will make if more difficult for NG vehicles to meet the 2010 emission standards and will exacerbate air quality problems.

In addition, replacing the methane content with higher hydrocarbon components can cause problems with NG engines.  These include engine knock, reduced engine performance and decreased parts life.  The anti-knock property of a NG fuel can be expressed as a methane number and is analogous to the octane rating of gasoline.  Knock can cause severe damage to an engine, in particular in turbocharged heavy-duty engines where these engines are calibrated to take advantage of the high knock resistance of methane.  In addition, decreasing methane content and increasing the amount of heavy hydrocarbon can vary the metered equivalence ratio to the engine and modify the burn rates of the air/fuel mixture, affecting performance and emissions. Even inert components such as nitrogen can cause performance problems, such as misfire, in a lean burn natural gas engine.  The extent of the effects of natural gas composition on an engine depends on the individual engine (e.g., combustion chamber design, fuel delivery system), the power level of the engine (higher power reduces the knock margin), and the engine control system (e.g., open loop or closed loop, carburetor or fuel injection).

Proposed Work
This project is evaluating the performance of natural gas vehicles using various natural gas blends (based on expected LNG imports to California) and the air pollutant emissions impacts of using those gases.  This project includes conducting a literature review, developing test protocols, identifying and obtaining vehicles/engines to test, selecting natural gas blends to test, obtaining and blending gases, testing and data analyses.  Testing addresses issues such as the impact of the different LNG blends on power, knock potential, fuel economy/CO2 and emissions of pollutants.

The California Air Resources Board is providing addtional funding to UC Riverside to increase the number of fuels to be tested and allows for testing another engine or vehicle and additional pollutants.

Justification and Goals

This project "[will] advance energy science or technologies of value to California citizens..." (Public Resources Code 25620.(c)), and is part of a "full range of research, development, and demonstration activities that . . . are not adequately provided for by competitive and regulated markets (Public Resources Code 25620.1.(a)); and supports California's goal to carefully evaluate the issue of imported liquefied natural gas quality to prevent unwanted impacts on air quality per the Integrated Energy Policy Report 2005.

This will be accomplished by: 

· Testing a variety of engines and fuels with a variety of NG blends to evaluate the implications (performance and air emissions) of using NG blends typical of expected LNG imports into California.
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