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This represents the final report for contract DE-F003-87ERl.3685. Our research on

spray combustion, involving both experimental and theoretical components, has ad-

dressed droplet and spray characteristics in laminar counterflowing streams, laminar

counterflow spray diffusion flames, and impingement of sprays on hot surfaces, both

with and without a flame present, and flame structure and flame chemistry. This

project has generated twenty six publications and received two Best Technical- Paper

Awards (1996, 1998) from ASME International Gas Turbine Institute.
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DISCLAIMER

This repo~ was prepared as an account of work sponsored
byan agency of the United States Government. Neither
the United States Government nor any agency thereof, nor
any of their employees, make any warranty, express or
implied, or assumes any legal liability or responsibility for
the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or
represents that its use wouid not infringe privateiy owned
rights. Reference herein to any specific commercial
product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute
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PROCEDURE

1.

2.

3.

4.

5.

SUbrnitrnaterialsby e-mailorhardcopy toallrnembersofthe E=xfiveCwnrnittee, atanytirne.

Reviewandrespmse withinonemonth.

Accepted rnatdal will be put on the web. TMuSTmembers agree to ackmwledge the authors in the
use of these materials. The materials under B and C above will be categorized according to a
standardized plan developed from the contents under A.

Different approaches to the same topic are welcome, i.e. a topic is not pnxmqXed by the fist
submittal on it.

It maybe premature to thinknow about author’s rewards for their efforts, but several things come
toxnhd. -

a. Satisfaction to have contributed to a comrnoh goal, and fun workingwithcolleagues in such
a interesting prcject.

b. Acknowledgement, through MuST,by thefrequencyof use, and written comments. -

c. “Ownershtp”in the finalcourse that might emerge from such an effort,

ACTION 2 TO ~SUE THE WORK ON DISPERSED FLOWS PRESENTED IN OUR LAST
MEETING TO CONCLUSIONS.

In our last meeting several apers were presented on the Field Equatio~ their numerical solutions
f(CID), and on comparison o such solutions with experiments or exact results. (Please refer to apers

tby Kashiw~ Saraganj Prosperetti, ~ WaJlis, Theofanous, Dudukovic, and Po owski,
http#/www.chemengr.ucsb.edu/irnust).

We would like to add to this matefid in a way thatclarifies any issues, thus allowing conclusions to be
drawn to the highest degree of definitenessand generality, as possible.

This effort is structured so that it allowsan open discussion on the inteme~ aiming for conclusion at or
prior toour next meeting.

A. Field Equations for Dispersed Systems. .:

Which terms are in questions? What are the options? What is the significance?

B. Computer Codes.

B.1 Field Equations.
B.2 Constitutive hws.
3.3 Verification/Validation Basis.
B.4 Intended purpose(s).

C. Test Problem Chall-

C.1 Definition of Se&ted Test Problems.
C.2 Code Results.

IMuST members are invited to submit contributions to any of the above. It is expected that these WU be
sekontained, with any refemrms made only for details. or more of similar results.
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PROCEDURE

1.

2.

3.

4.

5.

6.

““F that results presented in* pap now above- ~ *W ** other
form tmns and/or other codes, in a successivelymfocusii process, expanding to other
problems as welL

To contribute under C, a new problem/dhakrtge you do not have to have made contributions
under A or B. Efowwer, to contribute to a solution under C, you should have the code used be
fully characterized under B.

Submit contributkms by e-mail or hardcopy to tdlmembers of the Executive Committee.

Review and respond within 1 rnonh

Accepted materialswill be put on the IMuSTweb site.

Use of such materials for reference muuoses should site the IMuSTweb site and should
acknowledge the authors. There is ~o &ent here to turn this into an archival process, but ofdy
to allow maximum interactions and acknowledgement of efforts of those Aat contribute.
Periodic archiving in review-type papers will be undertaken as the content of the compiled
material justifies.

ACTION & TO POCUS OUR NEXT MEETING ON FLOW REGIMES

As&cussed at the workshop, we are to address “flow regimes”in their most general context; that is,
distinctive spatial phase distributions, and their evoMion with time (in non@eady flows). Some of the
needed systematic needed for stmctuhg the progw.mwill derive from work under Action 4. Under
the present action we shall carry out complementary work in identi@ing individuals curzently active,
and others with previous

- -e= in this mea,

Ail IMuST members are invited to help us identify such individuals. Please send name(s) (incl-
p own if applicable) and a few words of explanation. Also, we welcome your comments and
w=-

ACTION & TO PURSUE COOPERATIVE EFFORTS TOWARDS IDEiWiA’I NG AND
SELECTiNG FLOW REGXME ISSUES.

This action has to evolve, iteratively, between colkcting informatio~ and evaluating it to determine the
next step. As a &st step, I propose that each TAC is asked to prepare a statement that addresses the
following questions relative to the respective area of application.

A.

B.

c.

D.

What flow regimes and transitions are of the main interest? Why?

What are key issues relative to design and/or prediction, and what would be the expected payoff
if resolved?

What is the range of corzditionsin practice? How do these relate to the data base?

&e th~e any data b&&s available for general (open) use? Are there any databanks
available for limiteduse (uader special arrangements)?
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ACTION & TO PURSUE COOPERA~m moRTs TOWARDS THE -ERSTANDING
AND DEVELOPMENT OF DESIGN TOOLS, FOR MULTIPHASE STIRRED
VESSELS (INCLWII+IG SPURGm sL~y L~QWD9.

Kostas Kontomaris was appointed to spearhead this effort He will assemble a %=ing Comxnittee to
carry on the develo rnent of an approach. Key aspects of this work will be posted, as become

i%available, on the Ill web page under “StirredVessels”

Kostas and his mmmittee will communicate directly with the IMuSTmembership. Please send him youx
suggestions (kuntornk@esvax.dneLdupont.corn).

ACTION & TO CONTINWE TO REFINE THE TAC EFFORTS TOWARDS USER.JL
CONCLUSIONS.

The TAC reports during our Fxst &mud Meeting are available at the IMuST web page, and they
appear also in the Proceedings.

We request that lMuST members provide fheir cciti ue of any number of these reports that they fed

knowledgeable and interested about Please send % ese to TAC chairs, listed below, and copy the
Executive Committee members.

Based on these comments the TACs, under the direction of respdive chairs, will revise the prehminazy
reports and will take action items to complete in time for one more iteration with the membershipPrior
tO-OUX 2nd Annual Meeting (mid-March bf 1999).

TAC

Analytical Solutions TAC

Education TAC

CFD TAC

Oil/Gas TAC

~rnical/petrochem TAC

Refrigeration TAC

Microelectronics TAC

Nuclear TAC

Executive Committee:

CHAIRS

A. Prosperetti

G.B. Walk

B. Kashiwa

J.D. Hudson

J. Tiiton

T. Newell

R. (hA

M. Ishii

T. Hanratty hanratty@aries.scs.uiuc.edu
J.D. Hudson jdhudsor@shellus.com
A. Prosperetti prosper@titan.me.jhu.edu
M. Roco mroco@nsLgov
T. G. Theofanous theo@theo.ucsb,edu
J. Tilton james.n-tiitontia.dupont.com
G. Waliis graharmb.waUis@dartmouth.edu

E-MAIL

prosper@titanme.jhu.edu

graham.b.wallis@dartmouth.edu

bak@lanl.gov

jdhudsont%hellus.com

james.mtihon@usa.dupont.com

t-newell@uiucshz

rcchu@vnet.ibm.com

ishii@ecn,purdue.edu

Vice President
(ex offitio), Treasurer

President
(ex officio)


