
AFRL-PR-WP-TP-2006-236 
 

DIGITAL HOLOGRAPHIC SPRAY 
ANALYZER 
 
 
 
B. Miller, K.A. Sallam, K.C. Lin, and C. Carter 
 
 
 
 
JUNE 2006 
 
 
 
 

Approved for public release; distribution is unlimited.  

 
STINFO COPY 

 
© 2006 ASME 
  
This work was funded in whole or in part by Department of the Air Force contract F33615-
03-D-2326-0004.  The U.S. Government has for itself and others acting on its  behalf an 
unlimited, paid-up, nonexclusive, irrevocable worldwide license to use, modify, reproduce, 
release, perform, display, or disclose the work by or on behalf of the Government.  All other 
rights are reserved by the copyright owner. 
 
 
 
 
PROPULSION DIRECTORATE  
AIR FORCE MATERIEL COMMAND 
AIR FORCE RESEARCH LABORATORY  
WRIGHT-PATTERSON AIR FORCE BASE, OH 45433-7251 



i 

REPORT DOCUMENTATION PAGE Form Approved 
OMB No. 0704-0188 

The 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, 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 Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson 
Davis Highway, Suite 1204, Arlington, VA 22202-4302.  Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a 
collection of information if it does not display a currently valid OMB control number.  PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 

1.  REPORT DATE  (DD-MM-YY) 2.  REPORT TYPE 3.  DATES COVERED (From - To) 

June 2006 Conference Paper Postprint  
5a.  CONTRACT NUMBER 

F33615-03-D-2326-0004 
5b.  GRANT NUMBER  

4.  TITLE AND SUBTITLE 

DIGITAL HOLOGRAPHIC SPRAY ANALYZER 

5c.  PROGRAM ELEMENT NUMBER 
62203F 

5d.  PROJECT NUMBER 

5027 
5e.  TASK NUMBER 

SJ 

6.  AUTHOR(S) 

B. Miller and K.A. Sallam (Oklahoma State University)  
K.C. Lin (Taitech, Inc.) 
C. Carter (AFRL/PRAS) 

5f.  WORK UNIT NUMBER 

  0D 
7.  PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8.  PERFORMING ORGANIZATION 
Oklahoma State University 
218 Engineering North 
Stillwater, OK 74078-5016 
------------------------------------------ 
Taitech, Inc. 
Beavercreek, OH 45433 

Propulsion Sciences Branch (AFRL/PRAS) 
Aerospace Propulsion Division 
Propulsion Directorate  
Air Force Research Laboratory, Air Force Materiel Command 
Wright-Patterson Air Force Base, OH 45433-7251 

    REPORT NUMBER 

9.   SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10.  SPONSORING/MONITORING 
       AGENCY ACRONYM(S) 

AFRL-PR-WP Propulsion Directorate 
Air Force Research Laboratory  
Air Force Materiel Command 
Wright-Patterson AFB, OH 45433-7251 

11.  SPONSORING/MONITORING 
       AGENCY REPORT NUMBER(S) 
      AFRL-PR-WP-TP-2006-236

12.  DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release; distribution is unlimited.  

13.  SUPPLEMENTARY NOTES 
Conference paper postprint published in the 2006 Proceedings of ASME 2nd Joint U.S.-European Fluids Engineering Summer 
Meeting (FEDSM2006-98526) held July 17 – 20, in Miami, Florida, published by ASME.  PAO case number: AFRL/WS 06-1233 
(date cleared:  04 May 2006).  
© 2006 ASME. This work was funded in whole or in part by Department of the Air Force contract F33615-03-D-2326-0004.  The 
U.S. Government has for itself and others acting on its  behalf an unlimited, paid-up, nonexclusive, irrevocable worldwide license to 
use, modify, reproduce, release, perform, display, or disclose the work by or on behalf of the Government.  All other rights are 
reserved by the copyright owner. 

14.  ABSTRACT 
Advanced spray diagnostics are needed for studying the formation of drops in a variety of natural and technological spray processes, 
e.g. water falls, bow waves of ships, and many types of commercial spray atomizers, among others. Of interest is the dense-spray 
near-injector region which is typically opaque for spray diagnostics such as phase Doppler particle analyzers (PDPA). This is 
unfortunate because primary breakup processes that control spray size and velocity distributions occur in this optically challenging 
region. The present setup; digital holographic spray analyzer, allows the probing of dense spray regions and provides the user with 
droplet sizes and velocities measurements in three dimensions. The setup is based on typical in-line holography except that the 
holographic film is replaced with a CCD sensor. The actual process of capturing the hologram is a relatively simple process only 
requiring a laser, optics to form a collimated beam, and a digital camera. The hologram is then stored digitally and reconstructed 
numerically with a reconstruction program. 

15.  SUBJECT TERMS 

16.  SECURITY CLASSIFICATION OF: 19a.  NAME OF RESPONSIBLE PERSON (Monitor) 
a.  REPORT 
Unclassified 

b. ABSTRACT 
Unclassified 

c. THIS PAGE 
Unclassified 

17. LIMITATION  
OF ABSTRACT:

SAR 

18.  NUMBER 
OF PAGES 

    12 
         Robert Behdadnia 
19b.  TELEPHONE NUMBER (Include Area Code) 

N/A 

 Standard Form 298 (Rev. 8-98)   
Prescribed by ANSI Std. Z39-18 



roushrv
Text Box
POSTPRINT














