


About DYNAFLOW

DYNAFLOW, INC.® provides leading edge research and development 
services and products in fluid dynamics and material sciences. As a 
leader in the fields of multiphase flows, bubble dynamics, cavitation, 
fluid structure interactions and erosion dynamics, DYNAFLOW, offers 
services and products for the naval and marine, automotive, energy, 
chemical, environmental, healthcare and food and agriculture indus-
tries. DYNAFLOW pursues an interdisciplinary approach to problems 
and have strategic collaborations with federal agencies, commercial 
enterprises, and universities. 

Mission Statement

Always striving to build upon our 
world-class talent and expertise.
DYNAFLOW, INC. continues to be a center of excellence in fluid and material 
sciences; developing and commercializing quality proprietary software, prod-
ucts and instrumentation. We provide high value applied science consulting, 
testing, and evaluations services, supporting customers with personalized 
solutions to major product development and operational problems. 

Applying Leading R&D 
to Solve Today’s Market and Organization Needs

Bringing leading expertise and capability to fluid dynamics and materials science problems, 
DYNAFLOW has been helping companies and government organizations design and develop 
new capabilities, refine products and services and enhance operations, since its founding in 
1988. 

DYNAFLOW prides itself on customer service and responsiveness to customer needs. From 
applying fluid dynamics to the analysis of ship wakes to enhance the safety and security of 
U.S. Navy ships; development of novel approaches to separate gas and liquids for space 
travel; and modeling and simulation of nanotechnology enabled drug delivery, DYNAFLOW is 
the partner of choice for applied R&D in fluid dynamics and materials science. 

Building upon its R&D, DYNAFLOW also has five main proprietary product platforms: 

 � 3DYNAFS®	        �DYNASIM®

 � DYNAJETS® 	       � DYNAPERM® 
 � ABS Acoustic Bubble Spectrometer®

These platforms are proven in multiple industries and provide customers with tested, flexible 
and robust means to supplement their own internal capability. 

Below are a few examples of customers turning to DYNAFLOW for assistance: 
 �When the U.S. Navy was investigating ways to ensure ship safety, they contracted with 
DYNAFLOW to use its codes to model ship wakes, ship UNDEX interaction, and identify pos-
sibilities for decreasing ship acoustic signatures.
 �When a Major Semiconductor Company was analyzing their production processes, they 
purchased a DYNAFLOW ABS Acoustic Bubble Spectrometer® to characterize bubble distri-
butions. 
 �When NASA was interested in developing a gas – liquid separator for space travel, they 
contracted with DYNAFLOW to refine DYNAFLOW ’s proprietary separator technology for low 
gravity environments. 
 �When the U.S. Department of Energy encountered rapid cavitation erosion in the Spal-
lation Neutron Source (SNS), which generates the world’s most intense neutron beams, 
they turned to DYNAFLOW  to model the shock waves in the mercury and their interaction 
with the SNS tank walls and then use DYNAFLOW bubble generation technology to lessen 
shock waves, and a set of ABS Acoustic Bubble Spectrometer® to characterize the injected 
bubbles. 

DYNAFLOW is applying its technology to new applications and services including:
 The development of a novel approach to generating biofuels from algae 
 The development of a ship cleaning tool
 The bioremediation of ground water
 �Testing of cavitation erosion on a wide range of materials including propellers, turbine blades 
and fuel metering valves.

U.S. Navy photo by Dennis Griggs, General Dynamics



People

DYNAFLOW’s capabilities and value provided to customers results from the vast experience 
and qualifications of its staff. Over 50% of DYNAFLOW staff have Ph.Ds, spanning the fields 
of Physics, Chemistry, Applied Mathematics, Acoustics, Mechanical Engineering and Aero-
space Engineering.

Executive Team: 

 Dr. Georges, L. Chahine, Founder and CEO
  �Over 30 years of involvement in advanced scientific research, R&D, and business manage-
ment. Recognized authority in bubble dynamics and hydrodynamics.
 Dr. Chao-Tsung Hsiao, Director Modeling & Simulation Department

  �12 years experience in advanced scientific research, technical management, and as Princi-
pal Research Scientist.
 �Dr. Jin-Keun Choi, Director Products & Testing Department

 � �15 years experience in scientific and engineering studies, technical management, and as 
Principal Research Scientist.

 

Services

Applied R&D
DYNAFLOW partners with customers on the solution of their ap-
plied R&D fluid dynamics and materials science related prob-
lems. Whether assisting in the design and develop new capabili-
ties, refining of products and services or enhancing operations, 
DYNAFLOW provides high value analysis and solutions that yield 
business and organizational results. DYNAFLOW works with cus-
tomers to define engagements and tailors project plans and is 
able to utilize and build upon DYNAFLOW proprietary technologies 
so that customers are gaining not only high level but also high 
value expertise. Through simulations, modeling and design and 
development DYNAFLOW has assisted both large and small com-
panies and government agencies over the last twenty years.

Erosion and Materials Testing
DYNAFLOW provides materials testing services for material ero-
sion due to cavitation and liquid impact and conducts fundamen-
tal work on the theory and prediction of erosion. DYNAFLOW con-
ducts standard (ASTM G-32, G-73, G-134) and customized tests 
for cavitation and liquid impact erosion using ultrasonic, water-
jet and whirling disk devices. DYNAFLOW also provides materi-
als testing for materials undergoing rapid loading. Using a split 
Hopkinson pressure bar, DYNAFLOW’s capability ranges to rates 
of strain up to 3000 / s.

Recent applications have included: turbine blades, helicopter 
blades, fuel pumps, artificial heart valve, ship propellers, radia-
tors and fuel metering valves.

 
Environmental Chemistry
DYNAFLOW provides environmental chemistry services in the ar-
eas of analytical method development, treatability studies and 
trace organics analysis. Building upon these services DYNAFLOW 
has also developed proprietary technology DYNAJETS that have 
proved effective in oxidation and remediation of ground water. 

Products

DYNAFLOW sells and licenses proprietary products that have 
design goals of capability and flexibility. DYNAFLOW works with 
customers to ensure customer satisfaction and will tailor appli-
cations to meet customer needs. The DYNAFLOW product plat-
forms include:

 �3DYNAFS® - a general CFD software suite including several 
modules specialized for the study of multiphase flows, cavita-
tion, bubble dynamics, shock/acoustic waves, ship/wave hydro-
dynamics, and fluid/structures interactions; 
 �DYNASIM® - Ship Simulator, System Identification, and Water-
way Traffic Simulator; 
 �ABS Acoustic Bubble Spectrometer®- instrumentation and 
software to measure bubble-size distributions, flows, and void 
fractions in gas and liquid mixtures; 

 �DYNAJETS® - specialized nozzle systems that produce cavita-
tion and have applications in cleaning, cutting, erosion testing, 
oxidation, biofuel production, and environmental remediation;

 �DYNAPERM® - a particle filtration system capable of flux rates 
thirty fold higher than conventional cross flow filtration systems. 



Facilities 
Located in Jessup, Maryland, the DYNAFLOW offices and research facility has a security clear-
ance with facility storage up to the Secret level. 

The DYNAFLOW research facility includes: 

Fluid Dynamics Laboratory with:
 A 72 x 5 x 4.5 ft tank with flapper plate type wave maker
 A 80 x 2 x 2 ft tank with an instrumented carriage for moving vessels
 A high flow rate supercavitation recirculation flow loop
 2 Redlake Motion Scope PCI
 IDT Y-3 (130,000 fps) high speed video imaging systems
 Particle Image Velocimetry system with 12 bit CCD camera

 �Materials Testing Laboratory 7 parallel test stations for accelerated erosion testing and 
harsh environment exposure including ASTM G73 rotating disk liquid impact test apparatus 
and ASTM G32 ultrasonic or vibratory cavitation erosion system.
 �Chemical Laboratory with capabilities including organic trace analysis of water and air using 
gas chromatography and mass spectroscopy; and water quality analysis including of Total Or-
ganic Carbon (TOC), Chemical Oxygen Demand (COD), Biochemical Oxygen Demand (BOD), 
Total Solids (TS), Total Suspended Solids (TSS) and Volatile Suspended Solids (VSS).

 �Microbiology Laboratory that has capabilities to grow bacterial strains and assess their 
viability and destruction.

�  �ABS Laboratory including capability for measuring sound transmission through bubbly 
media, optical and acoustic bubble size measurements and transducer fabrication.
 �Environmental Testing Laboratory with capability for disinfection and pollutant removal 
studies ranging from bench top to 11,000 gallon, 0.5 MGD large scale pilot plants.
 �Fabrication Facility comprised of a fully equipped machine shop for development of ex-
perimental setups and prototype hardware.
 �High Performance Computing Cluster for high speed and computationally intensive ap-
plications.

Customers 
DYNAFLOW customers range from major government organizations to Fortune 100 compa-
nies and are from all regions throughout the world. Current and past customers include: 

Government

Department of Energy (DoE) 
National Aeronautics and Space Administration (NASA) 
National Institute of Environmental Health & Sciences (NIEHS) 
National Institute for Occupational Safety and Health (NIOSH) 
National Oceanic & Atmospheric Administration (NOAA) 
National Science Foundation (NSF) 
Naval Air Systems Command (NAVAIR) 
Naval Air Warfare Center (NAWC) 

Private

American Bureau of Shipping
Alion Science & Technology
Anteon Corporation 
BAE Systems 
Bell Helicopter 
Bolton & Menk
Caterpillar 
Colorado School of Mines 
Fluent/ANSYS
Foster Miller 
Framatome ANP
General Dynamics
General Electric
General Motors 
Hamilton Sunstrand 
Hewlett Packard
Honeywell (former Allied Signal)
Hydro Systems Company
Johns Hopkins University
Kimberly Clark
Kodak

International

Aristotle University, Greece 
Bosch, Germany 
CSIRO, Australia 
Ecole Navale, France 
ESSO/Imperial Oil, Canada
Delft University of Technology, Netherlands
Dundee University, UK 
DuPont of Canada, Canada
Forschungszentrum Julich, Germany
Hitachi, Japan
Hydro-Quebec, Canada
Indian Institute of Technology, Madras, India
Istanbul Technical University, Turkey
Istituto de Pesquisas Tecnológicas S.A, Brazil
Laurentian University, Canada 

National Technical University of Athens, Greece 
Port Authority of Jamaica, Jamaica 
Port Taranaki, New Zealand
QinetiQ, UK
Royal Friesland Foods, Netherlands
SEZ AG, Austria
StatoilHydro, Norway
Technical University of Liberec, Czech Republic
Technische Universitat Darmstadt, Germany
University of Calgary, Canada
University of Oulu, Finland 
Warwick University, UK 
West Japan Fluid Engineering Lab, Japan
Zagazig University, Egypt 

Naval Sea Systems Command (NAVSEA) 
Naval Surface Warfare Center (NSWCIH)
Naval Surface Warfare Center (NSWCCD)
Naval Underwater Warfare Center (NUWC)
Office of Naval Intelligence (ONI) 
Office of Naval Research (ONR) 
U.S. Environmental Protection Agency (EPA) 
National Institute of Health (NIH) 
Oak Ridge National Laboratory (ORNL)

Navistar
Oceaneering International Inc.
Oldenburg Group Inc.
Parker Hannifin Corp.
Penn State University 
Phillips Petroleum Co.
Rockwell Scientific 
Rolls-Royce
Sandia National Laboratory 
Siemens Westinghouse
Sunoco
Tennessee Tech University 
Tennessee Valley Authority 
Texaco
University of Arizona
University of California, LA 
University of Michigan 
University of Rochester 
University of Wisconsin
Weidlinger Associates, Inc.
 



DYNAFLOW, INC.
10621-J Iron Bridge Road

Jessup, MD 20794
Phone: (301) 604-3688

e-mail: info@dynaflow-inc.com
http://www.dynaflow-inc.com


