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Background
The purpose of this project was to review and modify
airflow-based diesel engine control logic with the
objective of reducing the engine-out NOX emissions
from a passenger car diesel in an attempt to meet the
2009 Euro 5 European Union emission regulations
without NOX aftertreatment. The engine control logic
was developed on a previous commercial project to
maintain good combustion quality during engine
operation in highly-dilute alternative combustion
modes such as Low Temperature Combustion (LTC)
and Pre-mixed Controlled Compression Ignition
(PCCI). These alternative combustion modes were
utilized to reduce engine-out NOX and particulate matter (PM), as well as to maintain exhaust catalyst
temperatures above light-off.
Work Scope
The objectives of this project were to:
• Review and modify the engine control logic to improve the control of engine-out NOX emissions
as measured over the New European Driving Cycle (NEDC).
• Evaluate the tailpipe NOX emissions and fuel economy over the European transient driving cycle
to assess the possibility of meeting Euro 5 emission regulation without NOX aftertreatment.
• Create SwRI®-owned intellectual property for new engine control logic.
Results
The achievements of this project include:
• Demonstrating improvement of warm-up operation of the oxidation catalyst following a room
temperature cold-start.
• Identifying and addressing problem areas of the control logic and engine maps in order to improve
• engine-out NOX control.
• Assessing the improvements on a test vehicle over the NEDC test cycle.
• Reducing the engine-out NOX levels from the base levels by over 10 percent
• Submitting two utility patent applications based on the work conducted
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Southwest Research Institute is an independent, nonprofit, applied engineering and physical sciences research and
development organization using multidisciplinary approaches to problem solving. The Institute occupies 1,200 acres in San
Antonio, Texas, and provides more than two million square feet of laboratories, test facilities, workshops and offices for more
than 3,000 employees who perform contract work for industry and government clients.

