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16. Abstract

Removal of frost contamination on aircraft critical surfaces places a large demand on deicing resources: In mild winter
climates such as London and Paris, frost accounts for up to 90 percent of all deicing operations; in colder winter climates it
accounts for up to 25 percent of deicing operations.
Endurance tests in frost have never been conducted on SAE Type I, II or IV fluids. In 2000, an SAE Aerospace Standard (AS)
5485 Endurance Time Test Procedure was proposed to enable conduct of these tests. During the winter of 2000-01, tests to
substantiate values for fluid endurance in active frost conditions concluded that the proposed test conditions did not produce
the specified frost rates. A research program was established to document rates of frost accretion representative of those on
aircraft surfaces and to determine the corresponding environmental conditions for the purpose of better defining laboratory test
conditions.
The research program extended over two winter seasons, 2001-02 and 2002-03. Frost rates and wing-to-air temperature
differentials were documented over a range of conditions and temperatures. A field trial was conducted on an operational
aircraft in natural frost conditions to assess the validity of the results. Historical weather data was analyzed to ascertain the
range of values for relative humidity during typical frost conditions in nature. Endurance tests on Type I fluids in natural frost
were conducted. Trials were conducted to examine the ability to reproduce desired frost rates in a laboratory.
Based on the findings of the two–year test program, it is recommended that different test conditions be included in AS 5485 for
endurance time testing of Type I fluids and for testing of Type II/IV fluids in frost. It is also recommended that frost holdover
times for current fluids be substantiated through a series of trials in natural frost conditions.
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