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Investigation of the Performance of Anti-Icing System of a

Rotorcraft Engine Air Intake
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ABSTRACT

Ice accretions on the surface around a rotorcraft air intake can deteriorate the safety of
rotorcraft due to the engine performance degradation. The computational simulation based
on modern CFD methods can be considered extremely valuable in analyzing icing effects
before exact but very expensive icing wind tunnel or in-flight tests are conducted. In this
study the range and amount of ice on the surface of anti-icing equipment are investigated
for heat-on and heat-off modes. It is demonstrated through the computational prediction
and the icing wind tunnel test that the maximum mass and height of ice of heat-on mode
are reduced about 80% in comparison with those of heat-off mode.
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Table 1. CIRA-ATS specification

ltem Specification
. . 2.35 m(H) x 3.6 m(W)
Test Section Size X 830 m(L)
Tunnel Type Closed Circuit
Power 40 MW
Maximum Velocity 80 m/s(155.5kts)
Mach Range 0.25
Temperature -32 T
Pressure Altitude 7000 m(22965 ft)
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Table 3. Comparison of ice mass (unit : g)

Heat off | Heat on | Change(%)
Case 1 358.23 82.21 =771
Case 2 535.98 137.44 -74.4
Case 3 1446.4 370.78 -74.3
Case 4 1495.34 198.78 -86.7

Table 4. Comparison of ice thickness

(unit : mm)

Heat off Heat on | Change(%)
Case 1 5.41 1.28 -76.3
Case 2 8.6 2.12 -75.3
Case 3 12.17 3.38 =722
Case 4 10.56 1.81 -82.9
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