Agenda Item 3.  Icing

Presenter: Eugene G. Hill, Icing Research Team, FAA

Topic:  

Icing research, along with research in human factors and cabin safety and fire, is included in the Joint Airworthiness Authorities (JAA)/Federal Aviation Administration (FAA)/Transport Canada (TCCA) Collaborative Research Initiative.  For several years the JAA, FAA, and TC have successfully performed collaborative research in the areas of cabin safety and fire, thereby avoiding duplicative research and leveraging research investments in areas of common interest.  Several periodic workshops in the area of cabin safety and fire have taken place over the years, providing an excellent exchange of knowledge that contribute to improved cabin and fire safety and guidance for additional needed research.  Because of the successful results of the collaborative cabin safety and fire research, about four years ago the Authorities decided to include human factors and icing as areas of collaborative research.  A thematic workshop in the area of research received high interest during the 2001 JAA/FAA International Conference in Geneva, at which a summary of JAA/FAA/TCCA collaborative research was presented, and a desire to have similar thematic workshops at future meetings was expressed.

Discussion of Issues: The Icing Research Technical Team is composed of JAA, FAA, and TC representatives that focus their attention in the areas of icing research, aircraft operations in environmental icing and aircraft airworthiness during inflight icing.  Collaborative icing research is guided by regulatory needs, special studies; e.g., CAST, JSSI, benefit assessments, and accident report recommendations.  The categories of icing research include:

· Aircraft de/anti-icing during ground operations.

· Inflight icing aircraft airworthiness.

· Environmental icing meteorology.

· Training of personnel and information dissemination related to aircraft operations in environmental icing.

Current selected collaborative research topics include aircraft de/anti-icing and aircraft inflight icing airworthiness.  Transport Canada and the JAA have assumed leadership in the area of aircraft de/anti-icing and the FAA is providing leadership in the research concerned with inflight icing.  Currently the aircraft de/anti-icing research is focused on safety issues related to the use of thickened anti-icing fluids, including safety implications of ice contamination resulting from failed anti-icing fluids and from re-hydration of dried anti-icing fluid residue.  This research relates to safety concerns addressed by § .629(c) of 14 CFR Part 121, § 1.345 of JAR OPS 1, and Transport Canada’s CAR602.11.  Relative to inflight icing, current research is focused on the use of icing simulators (icing wind tunnels, icing tankers, and droplets impingement and ice accretion computer codes) as means of compliance with § .1419 of JAA and 14 CFR Parts 23/25/27/29, and Appendix C of JAA and 14 CFR Part 25.  Objectives of the inflight icing research includes improving confidence in the use of icing simulators as means of demonstrating regulatory compliance (with emphasis toward developing icing simulators that would support promulgation of regulations that address large supercooled droplets currently not included in Appendix C).  In addition, respective Authorities are performing research in the categories of environmental icing meteorology and training/information dissemination, for which specific collaborative research is yet to be defined.  Results of this research are collaboratively shared.

Transport Canada has developed a roadmap that will guide airplane de/anti-icing ground operations research.  Full-scale flight tests of the effects of thickened anti-icing fluids on airplane flying qualities using the Canadian National Research Council’s (NRC) Falcon 20 test airplane was continued this winter season by Transport Canada.  The flight tests established a baseline performance for the clean airplane and some takeoffs with thickened anti-icing fluids.  The Canadian NRC is also developing mathematical algorithms to predict the flow-off behavior of anti-icing fluids (similar work is being accomplished under the direction of Professor Hoeijmakers at the University of Twente).  Transport Canada has also performed work related to development of ice detector standards and use of ice detectors during airplane de/anti-icing, including approval of the device use by Transport Canada.  Also, the testing protocol for determining holdover protection time for Type I deicing fluids has been revised, and the differences between uses of artificial and natural frost for determining de/anti-icing fluid holdover time frost protection has been investigated.  Transport Canada has also published a lexicon of terminology used during airplane de/anti-icing ground operations.

In the area of inflight icing, the FAA has led the development of Society of Automotive Engineers (SAE) Aerospace Recommended Practices (ARPs) for icing tankers, icing wind tunnels and droplet impingement and ice accretion computer codes.  Also, the FAA and JAA have worked with the United States’ National Aeronautics and Space Administration and European research organizations to establish a roadmap and perform research for developing technology needed for developing icing simulators that could be used to demonstrate compliance with the proposed large supercooled droplet rules being developed by the Aviation Rulemaking Advisory Committee’s Ice Protection Harmonization Working Group.

Although not included as a current area of collaborative research, the FAA, JAA, and Transport Canada have performed research to improve the detection, diagnosis and forecast of environmental icing conditions, which include the terminal area air space.  Also, the FAA and JAA have addressed the issues of providing flight crew guidance information and recurrent training for safe operations in environmental icing, and the issues of defining and consistently using the term “severe icing.”

Other issues being addressed by the Icing Research Technical Team includes:

· Broadening of the current research topics to include environmental icing meteorology and training/information dissemination.

· Providing a 2003 workshop to address aviation safety during environmental icing, including dissemination of current research results and obtaining guidance for future collaborative research.

· Extending the current collaboration to include the wide range of research, technologies, and organizations that are involved with Authorities in the area of aviation environmental icing safety.

Potential for Future Direction: The potential for future icing research includes:

· De/anti-icing fluid holdover time testing protocol development and table format revisions

· Ice detector and aerodynamic performance monitor validation and processes for obtaining approval.

· Thickened anti-icing fluid effects on airplane flying qualities.

· Critical inflight ice shapes.

· Large droplet icing physics and simulation.

· Environmental icing conditions detection, diagnosis, and forecast.

New Options for Safety Research
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