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NAVSEA WARFARE CENTERS
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NAVSEA WARFARE

What We Do

Operational Fleet Support

CENTERS
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Unique Assets
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NAVSEA WARFARE

"@:‘EA The Future

WARFARE CENTERS

CENTERS

Research, development
and application of
advanced technology
enabling the ISEA of the
future to optimize the
lifecycle sustainment and
iterative improvement of
the ship, combat and
weapons systems
deployed to the Fleet.

* Predictive Analysis e Aonomy
* Augmented Reality . ' Unimanned Systems
* Automation * Machine Learning DataDri\Wén’[?ecision
» Data Analytics * Neural Networks Support
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NAVSEA WARFARE CENTERS

NAVSEA Strategic Partnerships

Port Hueneme

Work With Private Parties
* Partnership Intermediary Agreements

 Cooperative Research and Development Agreements (CRADA)
 Educational Partnership Agreements

Strategic partnerships to extend the Command’s research and development capabilities
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NEEG Naval Engineering Education Consortium

E uc.mow (

NAVAL ENGINEERING

AP EEIIEE  The Naval Engineering Education
PROCEEDINGS

Consortium was established to develop
and attract new professionals into the
broad technical fields associated with

! current and future U.S. Navy ships and
submarines.

% _ ° Project-based research activities are aligned with
| future technical capabilities at each Warfare
Center

: * Emphasis is placed on hiring students that
participated in the NEEC Program

FY2018 Highlights:

v' NSWC Port Hueneme funded $450k in Grant research activities to 2 Universities
v’ 3 Research Projects Funded

v' 6 Students hired Full-Time by NSWC PHD

v’ 3 Peer Review Journal Artifacts published and Presented

v Expanding and re-aligning program with ISEA of the Future Campaign


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjygsHNju_VAhVM4mMKHUfZDOgQjRwIBw&url=http://www.navsea.navy.mil/Home/Warfare-Centers/Partnerships/NEEC/&psig=AFQjCNFEvkAFMr7BoWLyNdoBbIXQcN1gvQ&ust=1503638094860115

MAvAL ENGINEERING
EpucATION CONSORTIUM

The Consortium

- University partners University of Michigan ___

Ann Brbor sl
® Warfare Center pariners Purdue University

I-i!aujunignniu

University of Washington
Santtle, WA

HUWC Keyport Div
Keyport, WA

11/7/2018

NEEC Consortium

Massachusetts Lowell  yniyersity of
Mew Hampshire

Durhiem, NH
University of

Rhode Island
Emgston. R

Rowwam Umiversity

5] pewsheang, MY

of Flanda
Gaineralle. FL


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjygsHNju_VAhVM4mMKHUfZDOgQjRwIBw&url=http://www.navsea.navy.mil/Home/Warfare-Centers/Partnerships/NEEC/&psig=AFQjCNFEvkAFMr7BoWLyNdoBbIXQcN1gvQ&ust=1503638094860115

NEEGC

NaAvAL ENGINEERING
EpucATION CONSORTIUM

NSWC Port Hueneme

Atmospheric Turbulence
Generation in Multiphase Flows
with Density Stratification

and Phase Change

Professor: Eckart Meiburg

Technical Capability Alignment:
PHO9 Directed Energy and Electric
Weapon Systems ISE, T&E,

and IPS

Students:
= Masters: 1
- PhD: 2
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NEEC Research at USCB

University of California,
Santa Barbara

In the first part of the project, we inves-
tigate the influence of shear on dou-
ble-diffusive and setfling-driven insta-
bilifies, by means of a transient growth
analysis. Employing Kelvin waves
within a linearized framework allows for
the consideration of fime-dependent waveforms i uniform shear. In this
way, fhe effects of boundaries and of shear-driven instability modes can
be eliminatad, so that the influence of shear on the donble-diffusive and
settling-driven instabilities can be analyzed in isolation. Shear is seen to
dampen both instabilities, which is consistent with previous findings by
other authers. The shear damping is more pronounced for parameter val-
ues that produce larger unsheared growth. These trends can be explained
m terms of mstantaneous linear stability results for the unsheared case.
For both double-diffusive and settling-driven nstabilities, low Pr-valies
rasult in lass damping and an increased importance of the Orr macha-
nism, for which a quantitative scaling law is obtained.

In the sacond part of fhe project, we conduct fully-resolved simulations of
dense particle-laden flows under laminar conditions in order to better un-
derstand the rheology of such flows. Carrying out a detailed momenium
balance for the fuid and particle phases, we find that fhe stresses remain
in equilibrinm even dunng unsteady flow conditions. We also inwvest gate
the rheology of the parficle-laden flows under two frameworks: effactive
viscosity and fhe macrescopic friction coefficient, or w{T) theology. While
fhe results collapsa better under the effactive wscesm framework, none of
the models considered can fully describe the rhen]ng}'ofm ohserved re-
sults. The tangential Iubrication force acting between particles also plays
a large role in the results and should be investigated further.

us understand amd quanify e theslogy of particle-laten flows.

vl b anadyze the elbect ol shear
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Studenis diagnose 3 MANDRAKE infrasirmcure problem.

University of California,
Santa Barbara

The goal of MANDRAKE is to leverage
the recent breakthroughs in commercial
analytics and cloud Eumpu['mg [55] pn-l:l'sr.t
functionality and performance failures
from eritical software and hardware in-
fragtructure systems. To accomplish this
goal, M ANDRAKE st meet three key
objectives. B must

1. develop prediction methodologies that are specifically designed to predict

hardware and software systems failure in an automated “lights out'” manner,

2 be able to support the plethara of new analytics technelogies that are avail-
able (largely as free open source) that can be brought to bear on the problem
of failure prediction, and

3. itself be robust and failure resilient to a greater extent than the systems it
mrEboTS.

Our recent work has focused on the research that i needed to meet these
objectives. Specifically, the team has been working on the “lights out” de-
ployment problems that will allow the MANDRAKE platform to work as an
appliance. In edition, the team has been studying the robustness character-
istics of the initial platform prototype. The recent fires in the Sants Barbara
area provided an excellent real-world opporturity to mvestigate the effect of
intermittent powrer availability on the stability of the platform.

The team also studies new adaptive a sthmes for deadline-driven cloud
execution of machine learning codes, In particular, one student developed

a model for executing the stochastic gradient algorithm {used at the heart of
many machine leaming applications) that allows a user to predict the level of
convergence the application will achieve by a specific future deadline.
Students diagnose a MANDRAKE infrastructure problem indwoed by power
fuctuations experienced by UCSB during the recent Thomas Fire incident.

NSWC Port Hueneme

MANDRAKE: a Maintenance
AND Remediation Anticipatory
EKnowledge Environment

Professor: Eich Wolski
Technical Capability Alignment:

PHO2 Surface and Expeditionary
Combat Systems ISE, T&E,
and IPS

Students:
- Undergraduate: 1
= Masters: 2



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjygsHNju_VAhVM4mMKHUfZDOgQjRwIBw&url=http://www.navsea.navy.mil/Home/Warfare-Centers/Partnerships/NEEC/&psig=AFQjCNFEvkAFMr7BoWLyNdoBbIXQcN1gvQ&ust=1503638094860115

NAVSEA WARFARE CENTERS

-~y

NAVSEA WARFARE CENTERS






