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Background
A well-designed and optimized selective catalytic reduction (SCR)
system offers high levels of NOX reduction with no adverse effect
on fuel economy. The primary objective of an SCR system is to
maximize NOX conversion efficiency while controlling ammonia
slip. An analytical tool such as CFD can be used to help optimize
an SCR system and uniform distribution of ammonia (NH3) at the
SCR inlet is a key factor for evaluating the performance of the
system's effectiveness for the reduction of NOX.
Work Scope
An SCR system design was analyzed for ammonia distribution at the SCR inlet. The work included
assessing the system performance using uniformity index of ammonia at the SCR inlet as a metric, six
parametric variations in which the injector position and orientation, mixer position, and connecting pipe
geometry are adjusted to target a uniformity index of 90%, and the suitability of the best injector position
and orientation were confirmed by evaluating another load condition.
Results
Based on the baseline simulation results, two different injector locations with a number of injector
orientations have been used to improve the ammonia distribution at the inlet of the SCR catalyst. Given
the constraints of the predetermined DPF and SCR locations and fixed injection characteristics, the
following observations were made.
•
•
•

Original injector location is in the middle of a large vortex causing significant effect on flow and
mixing of evaporated species downstream. This was one of the main causes of non-uniformity of
NH3 at the SCR-inlet.
Avoiding a vortex in the vicinity of the injection location is critical for improving NH3
distribution at the SCR inlet. This could be achieved either by changing the physical location of
the injector or replacing the injector bend at its original location with a smooth pipe.
The evaporation rate is relatively low due to large droplet size, particularly at low-load
conditions. The low evaporation rate can also be attributed to the short residence time as the
droplets move from the injector to SCR-inlet. Moving the injector upstream, while keeping the
mixer at its original location, is therefore a viable option.

For additional information, please contact:
Sudhakar Das, Principal Engineer
Phone: (210) 522-2551
Email: Sudhakar.Das@swri.org
6220 Culebra Road
P.O. Drawer 28510
San Antonio, Texas 78228-0510
www.swri.org

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.

