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Presentation of the PhD thesis, context and objective 

Predicting ice growth on aircraft is a fundamental problem for aeronautical applications in order to design the 
ice protection systems and to be certified. Ice accumulation can change the local shape of the wings or 
blades and cause losses in aerodynamic performance. Ice formation can also clog air intakes. The 
detachment of ice blocks due to aerodynamic and driving forces can damage parts of the aircraft. 

The ice deposited on aircraft has a rough surface that affects the airflow. Some key parameters for ice 
accretion modelling thus depend on the roughness shape: 

1. the convective heat exchange coefficient htc due to the airflow,  
2. the laminar-turbulent transition, which in turn also influences htc.  

While the impact of roughness on htc modelling in turbulent regime is widely studied, there are gaps in the 
modelling of transition on iced surfaces. The transition criteria used in numerical icing suites like ONERA’s 
IGLOO or NASA’s LEWICE are based on a mere critical Reynolds number Rek,crit=600 [1]. Rek is a Reynolds 
number based on the roughness size k. The transition is generally imposed sharply, although Bragg’s 
investigations showed that the transitional area is especially large on surfaces covered with large distributed 
rough elements [2].  

The goal of this PhD thesis is to experimentally characterize the transitional region of the boundary layer that 
develops above a rough area near the leading edge of an airfoil, in order to develop models on the transition 
threshold, the extent of the transitional region and its intermittency function. The correlation between these 
parameters and the roughness characteristics will be investigated. The experimental model and the 
measurement methods will be adapted from recent works in ONERA regarding roughness [3-5]. Several 
measurement techniques will be used such as Laser Doppler Anemometry (LDA), hot-wire anemometry and 
Infrared Thermography. The investigated rough surfaces will be derived from real ice characterization. 

This PhD thesis proposal is part of the TRACES Doctoral Network (TRAining the next generation of iCE 
researcherS), including several European partners. A double PhD will be awarded with Technische 
Universität Braunschweig (TUBS) as a joint institution. The PhD candidate will work during several months 
there on the characterization of ice-induced rough surfaces from experimental measurements. There is also 
an industrial secondment for this thesis, at DASSAULT-AVIATION, where laminar-flow wing will be studied 
in connection with surface roughness. 

If you are interested in this PhD thesis position, please visit the following website: https://traces-project.eu/ 
for more information on the subject (DR5), on the particularity of the theses attached to the TRACES project 
and on the application procedures. 
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