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Primary ice detection system design of civil aircraft

SHA Zhaojun'* CHEN Weijian® LI Zhimao' MAO Handong' ZHANG Ruchen'
ZENG Feixiong' ZHANG Qiang' CHEN Nuo' GUAN Ning’

(1. Shanghai Aircraft Design and Research Institute, Shanghai 201210, China;
2. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract. Aircraft icing can cause a series of problems such as aerodynamic performance degradation and flight
quality degradation of the whole aircraft, which will pose a great threat to flight safety. Modern civil aircraft are
generally equipped with ice detectors to deal with the icing problem in flight. The primary ice detection system is a
new type of aircraft detection system that can automatically judge whether the aircraft has entered the icing condi-
tions, which can effectively reduce the operating burden of the crew. This paper first introduces the primary ice de-
tection system in detail, including the differences between the primary ice detection system and the traditional advi-
sory ice detection system, the advantages of the primary ice detection system and the main design difficulties of the
primary ice detection system. Then the design method of the primary ice detection system based on the magnetos-
trictive ice detector was described. The main purpose is to identify the ice conditions that can not be detected by
the ice detector. By presetting the ice conditions in the controller of the anti-ice system, the anti-ice system can be
opened timely under all the ice conditions.

Keywords ; primary ice detection system; critical temperature ; magnetostrictive ice detector
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