
























This publication is available from the NASA Center for AeroSpace Information, (301) 621–0390.

REPORT DOCUMENTATION PAGE

2. REPORT DATE

19. SECURITY CLASSIFICATION
 OF ABSTRACT

18. SECURITY CLASSIFICATION
 OF THIS PAGE

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this burden estimate or any other aspect of this
collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson
Davis Highway, Suite 1204, Arlington, VA  22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC  20503.

NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89)
Prescribed by ANSI Std. Z39-18
298-102

Form Approved

OMB No. 0704-0188

12b. DISTRIBUTION CODE

8. PERFORMING ORGANIZATION
 REPORT NUMBER

5. FUNDING NUMBERS

3. REPORT TYPE AND DATES COVERED

4. TITLE AND SUBTITLE

6. AUTHOR(S)

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION/AVAILABILITY STATEMENT

13. ABSTRACT (Maximum 200 words)

14. SUBJECT TERMS

17. SECURITY CLASSIFICATION
 OF REPORT

16. PRICE CODE

15. NUMBER OF PAGES

20. LIMITATION OF ABSTRACT

Unclassified Unclassified

Technical Memorandum

Unclassified

National Aeronautics and Space Administration
Lewis Research Center
Cleveland, Ohio  44135–3191

1. AGENCY USE ONLY (Leave blank)

10. SPONSORING/MONITORING
 AGENCY REPORT NUMBER

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

National Aeronautics and Space Administration
Washington, DC  20546–0001

Available electronically at http://gltrs.grc.nasa.gov/GLTRS

December 1995

NASA TM–105639

E–6985

WU–537–02–20–00

14

A03

Influence of Geometry and Flow Variations on NO Formation in the Quick
Mixer of a Staged Combustor

M.S. Hatch, W.A. Sowa, G.S. Samuelsen, and J.D. Holdeman

Dilution; Jet mixing flow; Gas turbines; Combustion chamber; Can; Emissions

M.S. Hatch, W.A. Sowa, and G.S. Samuelsen, University of California, Irvine, California; J.D. Holdeman, NASA Lewis
Research Center. (Actual work was done in 1992). Responsible person, J.D. Holdeman, organization code 2650,
(216) 433–5846.

Staged combustion, such as Rich-Burn/Quick-Mix/Lean-Burn (RQL), is a viable strategy to meet nitric oxide (NO)
emission goals for both stationary and propulsion gas turbine engines. A critical element of the design is the quick mixer
section where the potential for NO production is high. While numerical calculations of the quick mixer under reacting
conditions have been conducted, the hostile environment and lack of appropriate diagnostics have, to date, precluded
experimental probing of the reacting case. As an alternative to understanding the effect of geometry and flow variations
on the production of NO in the quick mixer, the present paper presents (1) a series of non-reacting parametric studies,
and (2) a computational method to extrapolate the results of the non-reacting experiments to reacting conditions. The
results show that the rate of NO production is highest in the immediate vicinity of the injection plane. For a given
momentum flux ratio between the jets and mainstream, the most effective mixing geometry is that which mixes effec-
tively in both (1) the plane of injection, and (2) the wall regions downstream of the plane of injection. The tailoring of
the mixing is key to minimize the NO formed. As a result, the best overall mixer with respect to the minimization of NO
production may depend on the system specific characteristics of the particular application.

Unclassified -Unlimited
Subject Category: 07

http://gltrs.grc.nasa.gov/GLTRS

	
	
	
	
	
	
	
	
	
	

