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Statement of Work: 
 

To prevent fatal accidents and incidents due to operations in hazardous icing conditions, research 

organizations/regulators/manufacturers/operators should perform research and/or development 

to:  (1) Develop systems that monitor aerodynamic degradation (e.g., due to ice contamination on 

wings and other critical flight surfaces), alert the flight crew to potentially hazardous degradation 

of airplane performance and handling qualities, and adjust flight envelope protection limits; (2) 

Determine the effects of all forms of ice accretion with particular emphasis on the roll effects due 

to inter-cycle and residual ice formations to define allowable ice contamination thresholds and 

aircraft performance margins; and (3) Understand the accretion process (e.g., ice shape 

prediction) and develop appropriate engineering tools and analysis techniques specific to super-

cooled large droplet (SLD) conditions.  This enhancement will initially focus on turboprop 

aircraft equipped with non-evaporative ice protection systems and unpowered flight controls.  

(Note:  SE 140, along with SE 139, supersedes the research tasks associated with SE 119.) 

 

 

Lead Organization for Overall Safety Enhancement Coordination 

(LOOSEC): 
 

National Aeronautic and Space Administration (NASA) 

 

 

Safety Enhancement (SE 140): 
 

Perform research to better understand the effect of ice accretion on aircraft and aircraft system 

(e.g., pitot-static system) performance and develop measurement and control systems to further 

protect aircraft from these effects. 

 

 

Score:  2007-(x.x)  2020-(x.x)   100%-(x.x) 

 

 

Outputs: 
 



Output 1 
 

 Develop systems that monitor aerodynamic degradation (e.g., due to ice 

contamination on wings and other critical flight surfaces), alert the flight crew to 

potentially hazardous degradation of airplane performance and handling qualities, and 

adjust flight envelope protection limits 

 

Resources:  NASA 

 

Total government/industry resources:  $30,000,000 

 

Timeline: 10 years from funding start 

 

Actions: 

 

1. Develop and demonstrate a capability to accurately measure, in real-time, 

aerodynamic degradation caused by flight surface contamination 

2. Develop and demonstrate technologies to alert the flight crew of potentially 

hazardous degradation of airplane performance and handling qualities 

3. Develop and validate a technical process for real-time adjustments of flight 

envelope protection 

4. Report the results of this research to the Commercial Aviation Safety Team 

(CAST) to determine if research/development should continue 

 

** detail reference: AIAA-98-0095 (Bragg paper describing SIS) 

 

 

Output 2 
 

 Determine the effects of all forms of ice accretion with particular emphasis on the roll 

effects due to inter-cycle and residual ice formations and provide a methodology to 

enable manufacturers to define the allowable flight envelope for flight in icing conditions 

 

Resources:  NASA and Manufacturers 

 

Total government/industry resources:  $14,000,000  

 

Timeline: 7 years 

 

Actions: 

 

1. Develop and validate computational methods and experimental techniques to 

accurately predict effects of ice on wing and other critical surfaces for all forms of 

ice accretion. 

2. Create a database of inter-cycle and residual ice shapes. 

3. Apply computational methods and experimental techniques to the database 

created in Action 2 to determine the aerodynamic effects of inter-cycle and 

residual ice accretions. 



4. Report the results of this research to CAST to determine if research/development 

should continue 

 

 

Output 3 
 

 Understand the accretion process (e.g., ice shape prediction) and develop appropriate 

engineering tools and analysis techniques specific to SLD conditions 
 

Resources:  NASA 

 

Total government/industry resources:  $20,000,000 

 

Timeline: 5 years 

 

Actions: 

 

1. Develop and validate computational tools using physics-based approach to 

simulate the SLD ice accretion process (as opposed to empirical techniques) 

2. Develop measurement and quantification methods to identify SLD specific 

physics and accretion phenomena 

3. Improve fidelity of ground-based facilities to more closely represent natural 

conditions 

4. Develop and validate SLD-specific experimental methods that reduce requirement 

for flight test 

5. Report the results of this research to CAST to determine if research/development 

should continue 

 

 

Potential Barriers: 
 

TBD 

 

 

Possible Mitigation Strategies: 
 

TBD 

 

 

Relationship to Current Aviation Community Initiatives: 

 

TBD 

 

 

Impact on Non-Part 121 or International Applications: 

 

TBD 


