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Thermal Analysis of Heater for Anti-Icing System
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ABSTRACT

In this paper, the required amount of heat for an anti-icing system of a Flush Air Data
Sensing(FADS) system is predicted. For an efficient prediction during the early stage of a
design process, a handbook method is used. A program of which inputs are flight conditions is
developed to predict the required amount of heat. A CFD analysis is conducted to compute the
water catch efficiency which is one of the core parameters used in the handbook method.
Kriging method, one of well-known regression mothods, is utilized to construct a surface
contour database to evaluate impingements of droplets. To predict the trajectories of droplets,
the database of a flow field around the surface is built using Kriging method as well.
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Fig. 3. Contour surface around the aircraft
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Table 1. Information of grid and flow conditions Table 3. Flight conditions used in computation
for validation
Highest Lowest
Grid points 488,016 Mach No. 05 03
Blocks 8 AQA [deg] 6 3
Mach No. 0.3, 0.5, 0.7 Altitude [ft] 4Kk 12k
AOA [deg] 0.0 Skin Temp [C] 528 355
LWC [g/m?] 3.375 3.375
Table 2. Comparison of water catch efficiencies water catch
officienc 0.1319 0.05796
Mach No. 0.3 05 0.7 y
Ea.(4) - 12kft | 008363 | 0.1144 | 0.1406 Table 4. Computed heat flux
Eq.(4) — 4kt 008586 | 0.1174 | 0.1443 Highest Lowest
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V. A& Z 1} _
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AeAL AT ol EEali ojme 2s]9xE G IW/MM?] 1.10E-03 | 9.146E-05
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