


EMA EXPERIENCE AND QUALIFICATIONS IN ELECTROMAGNETIC ANALYSIS AND DESIGN EVALUATION OF AIRCRAFT AND ELECTRONICS 

Electro Magnetic Applications, Inc. (EMA) has extensive direct experience and capability in the area of electromagnetics related to aircraft and their electronics. The experience has been accumulated since the founding of the company in 1978. The company has worked for many different commercial and government customers on projects involving both whole aircraft and systems/subsystems. The issues of concern have included NEMP, lightning, HIRF and EMC/EMI. In the course of this work, EMA has developed many numerical techniques for performing the necessary analyses required for aircraft and their electronics. Indeed, EMA has been hired by many customers specifically to develop solutions to specialized electromagnetic problems in these areas. Those techniques have been implemented in the EMA3D code. 

As a company, EMA has personnel experienced in working on a diversity of aircraft  electromagnetic issues in a variety of frameworks. Its president, Dr. Rodney A. Perala is a longtime member of several national and international committee covering aircraft safety and EM effects. Other key employees also have a long history of working directly with customers to both identify and to solve EM problems in aircraft. A considerable amount of this business has been outside of the USA, giving EMA valuable experience in interacting effectively to deal with the special needs of customers in different situations. 

The projects listed below indicate some of EMA’s experience and qualifications.

EM Modeling and EMI/EMC Analysis of Aircraft 

· Modeling and analysis of a 300 m long helium filled dirigible for lightning coupling and identification of attachment and induced arcing for Cargolifter in Germany.

· Modeling and analysis of lightning coupling to a military helicopter and its avionics for Sikorsky.

· Modeling and analysis of HIRF coupling to Boeing 757 as part of a NASA project for numerical tool development and experimental verification.

· Development of a model and EM methods for lightning certification by analysis of the MD90 by McDonnell-Douglas Aircraft.

· Modeling of EM response of the wing portion of European fighter aircraft with British Aerospace and Saab.

· EMP and Lightning Modeling and analysis of a jet fighter aircraft for SAAB.

· Modeling and analysis of the F106 for lightning strike trigger points and coupling as part of a NASA project.

EM Analysis of Electronics Systems, Cabling and Antennas

· Analysis of an electronics equipment enclosure in the Boeing 777 Aircraft Information Management Systems (AIMS) with coupling to printed circuit boards for Honeywell.

· Modeling and analysis of portable shelters for EMP/lightning coupling and shielding effectiveness measurement for the US Army.

· Modeling and analysis of electronics enclosures for EM coupling/emissions for the US Army, the German government  and others.

· Modeling and analysis of a tri-plate transmission line for development of an EMC test protocol for Ford Motor Co.

· Modeling and analysis and design of anechoic test chambers with interpretation of test results for Lehman Chambers and their customers.

· Crosstalk analysis of twisted pair cable harness lines for AMP.

· Modeling and analysis of lightning coupling to an aircraft engine cable harness and its conductors with test verification for Allison.

· Analysis of ground and airborne antenna systems for EMP and lightning coupling for AIL.

· Modeling and analysis of a shipboard antenna with composite enclosure for the US Navy.

· Analysis of EM coupling to a phased array antenna aperture for an Italian manufacturer.

· Development of a computer code for time-domain thin wire antenna modeling for the US Army.

EMA3D & EMA-FAM Capabilities and Features for Aircraft and Electronics EM Analyses

· Integration of 20+ years of analysis experience and methods into EMA3D for accurate and proven reliable electromagnetic computation.

· Use of time-domain finite-difference approach on a Cartesian grid for simple, efficient problem construction and solution.

· Thin-wire and aperture formalisms for modeling finer object details such as cables, antennas and bulkhead penetrations.

· Model construction from graphical tools or from CAD database import with automated meshing.

· Visualization tools for model viewing, and the manipulation and projection of calculated EM quantities on the model problem space.

· EMA-added tools for converting time-domain results to frequency domain and for other common display modes such as displaying antenna patterns.

· Ability to use separate platforms for EMA-FAM problem construction/visualization and EMA3D problem solving.
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