
ABSTRACT
Deicing fluids are used to remove and prevent ice formation
on aircraft before takeoff. These fluids are essentially
composed of water, a freeze point depressant (FPD) usually
glycol, a surfactant or wetting agent and a corrosion inhibitor.
All commercial fluids are qualified to SAE (Society of
Automotive Engineers) specifications, which test for
aerodynamic acceptance, anti-icing endurance, corrosion
inhibition, material compatibility, fluid stability and
environment. However, these tests have been built around a
fluid with a glycol FPD. More recently, with environmental
pressure, fluids with other FPDs have been developed and
qualified. The other FPDs include: acetates and formate salts,
sorbitol, and other undisclosed FPDs.

The acetates and formates, which came out in the early 1990s
led to suspected corrosion problems. This led to the
additional requirement for corrosion tests for non-glycol
deicing fluids in paragraph 3.1.1 of AMS1424. This is
essentially only a relevant for such a salt based non-glycol
fluid.

Next, came a sorbitol, or sugar, based fluid in the early
2000s. As with the formate and acetate salts, it passed all the
required tests of AMS1424 including the additional corrosion
test. But then in field tests, where the fluid was heated as per
usual use, there were problems with foam, sticky and slippery
residues. All standard specification laboratory tests are
conducted on cold fluids, since this is the worst case for
glycol-based fluids, where they are most viscous. However,
other FPDs may have the fluid increase in viscosity with
heating and evaporation. Following the failed field tests, tests
were conducted in the laboratory which showed that when the
fluid was heated to high levels of evaporation, the
aerodynamic acceptance test was not met and with further

evaporation, the fluid solidified. This does not occur with
glycol-based fluids since glycol is a liquid. Furthermore, in
the lab, mold developed on some exposed fluid left out in a
Petri dish.

The FAA has since removed this fluid from their list of
qualified fluids in the official FAA Holdover Time Tables
[1]. More recently, there have been newer fluids that are non-
glycol-based, or have another FPD along with the glycol
(low-glycol). These fluids all are qualified at least for
aerodynamic performance and anti-icing endurance and two
are on the current FAA list of qualified fluids. However, the
specification has no tests to address stickiness, solidification
or tendency for mold to form. For the foam, a test was added
to the specification since this issue was arising equally with
glycol-based fluids.

As part of a grant from the FAA, AMIL is developing test
protocols to be added to the test specifications to address the
new potential issues that may be required of non-glycol fluids
before their use on aircraft.

Beyond the corrosion and foam issues for which tests
currently exist in the specification, test for aerodynamic
acceptance on evaporated heated and sheared fluids, tendency
to from mold and slipperiness are proposed.

INTRODUCTION
Type I deicing fluids are mainly composed of water, a freeze
point depressant (FPD) - usually glycol to prevent freezing, a
surfactant to adequately wet or spread over an aircraft wing
and a corrosion inhibitor.

AMS1424 [2], written by the SAE G-12 Fluids
Subcommittee, the specification that governs such fluids,
includes requirements for aerodynamic acceptance, anti-icing
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endurance, corrosion inhibition, material compatibility, fluid
stability and environment. This specification has been built
around fluids made with glycol as their FPD because all
fluids at the time were made with glycol. However, fluids
with other FPDs have been qualified past and present. The
other FPDs have been: acetates and formates, sorbitol, and
other undisclosed FPDs. Other possible FPD's could include
ethylene carbonate, glycerol, triethylene glycol [3].

The acetates and formates, which came out in the early 1990s
led to suspected corrosion problems. This led to the
additional requirement for Type I non-glycol fluids of
paragraph 3.1.1 of AMS1424 [2]. This is essentially only a
relevant test for a salt based non-glycol fluid.

Next, came a sorbitol or sugar-based fluid in the early 2000s.
Again it passed all the required tests of AMS1424 including
the additional corrosion test. But when it was used in flight
tests, where deicing fluids are heated to remove frozen
contamination, there were problems with sticky residues
(Figure 1) [4]. In the lab, when the fluid was heated to high
levels of evaporation, the fluid solidified (Figure 2).
Furthermore, in the lab, mold developed on some exposed
fluid left out in a Petri dish (Figure 3).

Figure 1. Sticky Residue on an Airplane [4]

Figure 2. Evaporation of Sugar-Based Fluid

Figure 3. Mold Growing on Sugar-Based Fluid

The FAA have since removed this fluid from their list of
qualified fluids in the official FAA Holdover Time Tables
[1]. However, AMS1424 has no tests to address stickiness,
solidification or tendency for mold to form, should another
such fluid arrive.

In 2007 AMIL ran some test for the Boeing C-17 Systems
Group, examining the effects of one qualified non-glycol
fluid, heated and evaporated [5]. The results showed that if
this fluid was evaporated to 40% volume reduction, the fluid
was no longer aerodynamically acceptable according to
AS5900 [6]. The report also showed that a Type I glycol-
based fluid evaporated to 40% would be within the
aerodynamic acceptable limits. Issues remaining in this study
are whether 40% evaporation is too much, and whether the
other current or future non-glycol fluids exhibit this same
behavior.

More recently, there have been newer fluids that are non-
glycol-based, or have another FPD along with the glycol
(low-glycol fluids). Two of these fluids, are qualified to
AMS1424, at least for aerodynamic performance and anti-
icing endurance, and, are on the FAA list of qualified fluids
[1].

More research is needed into the non-glycol fluids and
wording and testing protocols need to be added to the
specification to address additional testing that may be
required of non-glycol fluids.

Therefore, a more representative series of tests with non-
glycol fluids was investigated to evaluate the potential
problems before their use on aircraft.

 
 
 
 
 



REQUIREMENTS THAT HAVE BEEN
ADDED TO THE SPECIFICATION
Two issues that arose with non-glycol fluids have already
been addressed and screening tests added to AMS1424 [2]:
Corrosion and Foam.

CORROSION
In the mid-1990's Rolls-Royce requested a hot corrosion test
for the SAE fluid specification [7]. However, the SAE G-12
committee at the time felt this would not be relevant to
glycol-based fluids, only to salt based fluids, i.e. formates and
acetates, although no such fluid existed. Therefore, it was
decided to take a GE hot corrosion test method and require
that Non-glycol Fluids are evaluated [8]. This test was added
to AMS1424C revision in 1999, paragraph 3.1.1. Although
this test method is relevant to salt-based fluids all non-glycol
fluids must pass.

FOAM
One of the earlier non-glycol-based fluids had problems with
foam forming during spraying [9]. Around the same time the
G12 Fluids Subcommittee had been working on elaborating a
foam test since this was not just a non-glycol issue. A
laboratory test method, involving pouring hot agitated fluids
onto a cold plate, was agreed upon and added to AMS1424H
revision, paragraph 3.3.5. Prior to that there was a paragraph,
1.3.7, about an optional demonstration of not forming foam.

OTHER ISSUES REQUIRING TESTS
The other issues still needing to be addressed and tests
developed are for: sticky residues or fluid thickening [4],
slipperiness [10] and mold formation. For each issue, new or
adapted tests protocols are proposed to detected potential
issues before their use on aircraft. To detect potential
problems, the test conditions attempted to simulate as closely
as possible those of using Type I fluid in the field. Therefore,
the effect of heating and evaporation, shearing and
temperature on rheological properties was studied.

RESIDUES
Residual Fluid
In 2004, the U.S. Air Force field tested some non-glycol
fluids that had been qualified to AMS1424 [4]. Many
problems were noted on these fluids which had met the
specification. One of the problems was with heavy residual
fluid following deicing and even significant amounts of fluids
still on the wings following a 1,000 mile flight.

 
 
 
 

This issue can be addressed with an elimination requirement
in the aerodynamic acceptance test in AMS1424 [4] for Type
I fluids. The aerodynamic acceptance test involves subjecting
2 mm of fluid in a wind tunnel to a take-off acceleration wind
measuring the induced roughness. For all anti-icing fluids,
there is an elimination requirement; for Type II's and Type
IV's it is 74% and Type III's, 57% but none for the thinner
Type I deicing fluids. This is to ensure that the fluid
effectively flows-off and that acceptable roughness is due to
small waves and not an immobile fluid.

Figure 4. Final Fluid Thickness Type I's

Figure 4 presents the final fluid thickness, based on a 2 mm
initial fluid thickness, of all Type I fluids qualified for
aerodynamic acceptance for the high speed ramp, or large
transport type aircraft, between 2003 and 2010. In bold are
the non-glycol fluids to which the field tests refer [4].
Clearly, they leave more residual fluid than their glycol-based
counterparts. Therefore, it is recommended to draw a limit at
400 µm final fluid thickness, this is equivalent to an 80%
elimination. This would eliminate the problem causing fluid,
which is no longer being used, nor on the FAA list of
qualified fluids [1], and keep the qualified glycol-based fluids
known to perform well in service.

Likewise, a compilation of final fluid thickness was made for
the low speed ramp aerodynamic acceptance test, for
commuter type aircraft (Figure 5). Although no non-glycol
fluids had been tested to that specification, a limit is
suggested at 600 µm, equivalent to a 70% elimination. This
elimination is drawn since these fluids are known to perform
well in service.



Figure 5. Type I Low Speed Ramp

Rehydrated Residue
Gel residues occur as the result of repeated anti-icing fluid
application that leaves a powdery film upon dry-out that,
when rehydrated, can swell to over 600× its weight. When
these gels collect on flight control surfaces in aircraft
aerodynamically quiet areas and freeze they give rise to
reduced performance, increased stick forces, slowed rotation
and could potentially lead to jammed flight controls [11].
This is typically a problem associated with Type II, III and IV
fluids which contain a thickener. Rehydrated residues from
Type I will be unlikely, but since the chemical make-up of
the fluids is unknown, in order to eliminate this possible
source of residues, standard tests were run.

Figure 6. Weight of Rehydrated Residue

The laboratory test developed to measure the potential of a
fluid to form gel residues involves dipping plates into fluid
and completely drying them out for six cycles then
immersing the plates into water for ten cycles and weighing
the residue as described in Annex A of Aerospace Material
Specification AMS1428G [12]. Figure 6 presents the results
of these tests in comparison to some known gel forming
fluids. The graph shows that none of the fluids, reference or

non-glycol, formed rehydrated gels. No further testing on this
issue is recommended for non-glycol fluids.

FLUID THICKENING
The main issue occurring with the non-glycol fluid during the
U.S. Air Force field tests [10] was with sticky residues. They
were presumably working with sugar or sorbitol-based fluid
and as it was heated and evaporated through the spraying, the
fluid turned syrupy and finally led to as one described it, a
“candy-coated airplane”. This thickening occurs as solids are
used for FPD and, therefore, when heated or sheared the fluid
becomes more viscous. With glycol-based fluids this does not
happen because glycol is a liquid; with heating they become
less viscous. But this is the issue of most concern because if
the viscosity increases enough, the fluid will no longer be
aerodynamically acceptable and not flow off the wing.
Therefore, a number of investigations are proposed to
determine what can have an effect on the fluid flow-off and
what laboratory tests will best address the issues.

Fluids Tested
Seven non-glycol fluids were tested along with two reference
qualified, commercial, glycol-based Type I deicing fluids.
The fluids tested are presented in Table 1. Some are from the
manufacturer of the fluid, others were prepared in the lab
from patents. The FPD's, when known, are listed. Two
commercial Type I fluids were equally used as a reference,
one propylene glycol and the other ethylene glycol-based.

Table 1. Fluids Tested

 
 
 
 



Heated and Evaporated Fluids
Type I fluids are used heated, up to 95°C and at high pressure
to deice aircraft [15]. This application tends to highly shear
and evaporate the fluids. To simulate the heating, the fluids
were evaporated using a “Heating Plate Device” (see Figure
7) consisting of an aluminum plate (heated to 60°C) with a
1.0 cm high fluid retention dam around the edges. The
Heating Plate Device is seated on an electronic balance to
measure the weight variation during the test. At the end of the
test, the remaining fluid is collected using a low vacuum
siphon and then transferred into a plastic bottle for further
evaluation.

Figure 7. Heating Plate Device

Figure 8 presents evaporation (weight loss) curves obtained
for all studied fluids. The two black curves correspond to the
reference fluids. Two groups of curves were observed: a high
rate one, for fluid #3, #4, #5 and the reference PG fluid and a
low rate one, for fluids #1, #2, #6 and the reference EG fluid.
During the evaporation process, non-glycol fluids didn't
behave differently than the glycol-based fluids. Effectively,
the reference fluids had curve shapes either in the high or low
rate. Therefore, an analysis of the evaporation curve will not
detect potential problems with current non-glycol fluids.

Data on the actual evaporation following spraying of fluids
on the aircraft wing were hard to come by. Only data of
ethylene glycol-based fluids was found, none for PG based
fluids; and even less for non-glycols. The rates of evaporation
for the EG fluid was in the order of 11% based on four full
scale measurements conducted [16]. However, from the
curves of Figure 8 it is clear that a PG based fluid would
evaporate much greater under the same conditions over the
same period of time. This is partially due to the higher vapor
pressure of PG as compared to EG. The curves of Figure 8
suggest that an 11% EG fluid evaporation is equivalent to a
25% PG evaporation. Some laboratory spray tests have been
run to measure the amount of evaporation [17] and tests at

AMIL, but these tests showed large variations due to
unrepresentative test equipment. Given for the lack of data to
determine a representative evaporation level, testing run in
the past on evaporated fluids [10] and [5] used 20% and 40%
evaporation levels, mainly to cover a possible the range.
Therefore, the same conditions were retained for these tests.
Figure 8 first shows that those evaporations correspond to 35
min and 110 min respectively for PG and 100 min and up to
386 min respectively for EG; some fluids will never
reasonably attain the 40% evaporation level.

Figure 8. Evaporation Curve of Type I Fluids Heated at
60°C

Viscosity of Evaporated Fluids
Viscosity is used to characterize a fluid and as an indicator of
fluid performance. Higher viscosities favor, longer anti-icing
protection, while lower viscosities more easily flow off the
wing at takeoff. So a change in viscosity affects the fluid's
performance.

The viscosity measurements were performed with a
Brookfield viscometer at 0, 23 and 60°C according to ASTM
D2195-10 [18] to determine the apparent viscosity by
measuring the torque on a spindle rotating at a constant speed
in the fluid.

In order to analyze the change in viscosity with temperature
of fluid, viscosity measurements at three different
temperature levels were performed. Figure 9 shows viscosity
as a function of temperature of the two reference glycol-
based fluids (black lines) compared to three non-glycol
fluids.

The viscosity of three fluids including the two references,
have similar behavior with variation in temperature. Viscosity
increased slightly with decreasing temperature whereas the
viscosity of fluid #1, increased significantly. Indeed, the



viscosity reaches 120 mPa.s at 0°C compared to a maximum
of 37 mPa.s for the others.

Figure 9. Viscosity of Non-Glycol Type I Fluid as a
Function of Temperature

Figure 10 presents viscosity as a function of percentage of
evaporation of eight fluids measured at 24°C. For each fluid,
viscosity was measured at three evaporation levels and before
(dashed lines) and after shearing (solid line).

Figure 10. Viscosity at Different Evaporation % Before
and After Shearing (at 24°C)

 
 
 
 
 

For the propylene and ethylene glycol-based fluids, the level
of evaporation has a small influence on the viscosity, from
1.6 to 17 mPa·s for EG and to 7.4 to 29 mPa·s for PG. For all
non-glycol fluids, the viscosity increases with evaporation
level more significantly than the glycol-based fluids. For
three of them, #1, #2 and #6, this increase is significant for
further analysis.

A comparison of curves from before and after shearing of
each studied fluid, showed that for glycol-based fluids, #8
and #9, the shearing doesn't really change the viscosity. Most
non-glycol fluids, #2, #3, #4 and #5 show a similar trend.
However, for two fluids #1 and #6, the shearing decreases the
viscosity. For #1, viscosity decreases just after shearing (at
the measurement time) but solidifies after a short period of
time (half an hour), (Figure 11). It was also observed that, the
solidification process occurs even if fluid is not sheared but
just evaporated to a high level. However, this was over a long
period of time: one month. Therefore, shearing evaporated
non-glycol fluids can accelerate drastically the solidification
of fluid which can cause serious issues.

Figure 11. Shearing Effect on Fluid #1

Aerodynamic Acceptance
This test, described in Aerospace Standard AS5900 [6], is run
to ensure acceptable aerodynamic characteristics of the
deicing fluids as they flow-off aircraft lifting surfaces during
take-off ground acceleration and climb.

The test consists of subjecting a 2 mm thick layer of fluid on
the wind tunnel test duct floor to an accelerating airflow of
2.6 m/s2 to 65 m/s (Figure 12), simulating aircraft takeoff
conditions. This test measures the Boundary Layer
Displacement Thickness, BLDT, which is related to lift loss.
The test is run at decreasing temperature intervals to define
an acceptable temperature range as the BLDT is below an
acceptance criteria. A detailed description of this test is
presented in Aerospace Standard AS5900 [6].



Figure 12. Aerodynamic Acceptance Test Take-Off
Ground Acceleration Simulation

Figure 13 presents the aerodynamic acceptance results of the
tested non-glycol and reference fluids. The graph shows that
all of the fluids are below the acceptance limit at 0, −10 and
−20°C and therefore aerodynamically acceptable according to
AS5900 [6] with the exception of fluid #2 at −20°C.

Figure 13. BLDT of Type I Candidate Fluids Non-
Evaporated

Figure 14 presents the aerodynamic acceptance results of the
same fluids evaporated to 15 or 20%. All fluids showed an
increase in BLDT. Non-glycol fluid #1 is now above the
acceptance limit.

Figure 14. BLDT of Type I Candidate Fluids Evaporated
Between 15% and 20%

Figure 15 presents the test results for 30 and 40%
evaporation. The graph shows many of the fluids are above
the acceptance limit including the PG-based reference fluid at
−20°C, further indication that the 40% evaporation may be
too great.



Figure 15. BLDT of Type I Candidate Fluids Evaporated
Between 30% and 40%

SLIPPERINESS
Concerns had been brought up about slipperiness and the
non-glycol fluids. The U.S. Air Force had issues with their
post flight wing walk [10] and others because of the known
slipperiness of certain FPD especially glycerol. Therefore,
tests were undertaken to assess whether these non-glycol
fluids were more slippery and to develop a test method to
evaluate this.

Test Description
Slip resistance is the tendency of two surfaces in contact to
resist relative motion under prevailing conditions. The
apparatus used was an English XL Variable Incidence
Tribometer, VIT, (Figure 16), by Excel Tribometers, Lyman,
SC, USA [19, 20]. The XL is engineered so as to be capable
of measuring the slipperiness of any floor surface, even when
wet or contaminated with other lubricating spills. The angle
and velocity of the leg of the XL VIT operating mechanism,
and the size and shape of the test foot, were developed to
replicate the heel strike of a human walking. Slip Resistance
is defined as the relative force which resists the tendency of
the shoe of a foot to slide (in Neolite, by Goodyear Tire &
Rubber Co, Akron, Ohio, USA) along the walkway surface.

The Slip Index, S.I. corresponds to the tangent of the angle
from vertical at which it begins to slip.

The test surface used was an aluminum plate covered with
PFS (Precision Friction Surface, by ITS Bussum, Hilversum,
Nederland) epoxy-resin paint with mineral particles to create
a rough anti-slip surface that can be used as a helicopter
landing pad [21]. According to the manufacturer, the friction
level of wet surface is about 1.0 commonly measured from
mobile device Findlay Irvine Grip Tester [22]. This surface
was used because (1) the high roughness of the plate allowed
a better differentiation between fluids, and (2) the roughness
of plate is uniform and repetitive.

Figure 16. English XL Variable Incidence Tribometer on
Precision Friction Surface

Method Precision
The method precision was evaluated. The precision, or
repeatability, was determined from the standard deviation of
three or more tests performed under the same conditions with
a different operator. Table 2 shows results of five cases,
where two to four repetitions were run by three different
operators. Each slip index reading is precise to 0.05 Slip
Index, S.I.

On the basis of Table 2, the set-up was considered to be
precise considering independent variables such as: operator,
instrument, test surface, test foot and fluid movement on
plate. The relative standard deviation varied from 9% to 16%
corresponding to a highest absolute standard deviation of
0.09 S.I. The error, or the precision, of S.I. measured on
deicing fluids on Precision Friction Surface was determined
to be 0.09 S.I.



Table 2. Precision of Slip Resistance Index Method

Results and Discussion
A previous study [10] showed that initial thickness had no
effect on slip properties of fluids. For these tests, initial
thickness was measured and considered constant. The
thickness was measured with an elcometer 112 Wet Film
Comb (25-3000 microns) on four non evaporated fluids at six
different locations on the wetted tests plate. The mean
thickness was 1.2 ± 0.7 mm.

Figure 17 presents Slip Indices of the test fluids measured at
0°C wetting the PFS plates. At 0°C, the S.I. of most of the
non-glycols was in between those of glycol-based reference
fluids; 0.78 ± 0.09 for propylene glycol and 1.00 ± 0.09 for
ethylene glycol. Only one non-glycol fluid (#1), had a
measured slip resistance index lower, corresponding to S.I.
0.48. Therefore, if this fluid were spilled on a walkway
surface, the surface would be more slippery than the glycol-
based fluids.

Figure 17. Slip Index of Test Fluids at 0°C

Figure 18 and Figure 19 present Slip Index as a function of
percentage of evaporation and temperature where the black
curves correspond to reference glycol-based fluids. For all
evaporated fluids, the greater the level of evaporation and the
lower the temperature, the more the surface is slippery. The
intensity of this relation varies with the type of fluid.
Effectively, for fluids #2, 3 and 5, the slip index decreases
more rapidly. The same trend as observed for the viscosity.

Figure 18. Slip Index of Candidate Type I Fluids as a
Function of % Evaporation at −5°C

Figure 19. Slip Index of Candidate Type I Fluids as a
Function of Air and Fluid Temperature

Safety Threshold
The American National Standard Institute (ANSI) standard,
ANSI A1264.2 [23], on the safety requirement for workplace
floors is used by OSHA (Occupational Safety and Health
administration) regulations. In this standard, the term slip
resistance is defined. It establishes provisions for reasonably
safe working and walking environments. The slip resistance
testing for wet and dry surfaces is performed with equipment
described by ASTM specifications as equipment suitable and



designed especially for measuring slip resistance which is
ASTM F1679 for the VIT. The ANSI A1264.2 Subcommittee
suggests a slip resistance of 0.5 for walking surfaces in the
workplace under dry conditions. The committee recognizes
that wet condition may require the use of special precautions
and measures to avoid slips and falls.

In accordance with this special precaution, standard
AMS1424 J, paragraph 1.3.5 states that “Slippery conditions
may exist on the ground or in equipment following deicing/
anti-icing procedures”. Operators are already used to
working with the necessary precautions with fluid on the
ground or aircraft. Most of the fluids, including the glycol-
based, have Slip Indexes near the safety 0.5 down to −20°C.
However, this issue has only been brought up since the non-
glycols [10].

In light of these observations, it is proposed to measure S.I.,
in accordance to ASTM F1679-00 [19], on rough PFS surface
under two conditions at 0°C, with unevaporated fluid and
with a 20% w/w evaporated fluids. The results should be
reported and a comparison to the glycol-based fluids and the
operator can at least be aware of a potential issue.

MOLD
Over 15 years of de/anti-icing fluid qualification at AMIL, no
mold was observed in stored fluids. However, mold was
observed in stored residues of one non-glycol fluid and this
observation was corroborated by another G-12 member. In
order to investigate the potential of the non-glycol fluids to
form mold and the scale of this issue, samples of non-glycol
fluids, #1 to #6, were stored in gridded Petri dishes for
quantification of mold formation. None of these samples
developed mold over the course of the six and longer
recommended days. In order to promote mold formation,
fluid samples were placed in Petrifilm® 3M, yeast and mold
Count Plates (3M Canada, London, Canada). The Petrifilm is
a ready-made medium system for enumeration of yeasts and
mold commonly found in foods. Plates contain nutrients
supplemented with antibiotics, a cold soluble gelling agent,
and a dye to enhance the visualization of growth on the plate.
As with the regular Petri dishes, none of the samples
developed mold, this time over the course of five months.
Based on these results, non-glycol fluids seem not present
additional risk of mold formation than glycol-based fluids. If
new events highlight new concerns about mold, more
appropriate tests for industrials chemical products could be
tried to promote mold formation. When this was brought up
at a G-12 meeting in [24], it was decided just to add to the
specification “fluids should not create mold”.

 
 

CONCLUSIONS AND
RECOMMANDATIONS
Testing glycol-based and non-glycol fluids to issues that have
been brought up with non-glycol fluids has led to the
development of tests for each issue:

• Corrosion

◦ Already addressed in paragraph 3.1.1. of AMS1424J

• Foam

◦ Already addressed in paragraph 3.3.5 of AMS1424J

• Residual Fluid Following Flight

◦ Can be addressed by adding an elimination requirement
in the Aerodynamic Acceptance Test (paragraph 3.5.3 of
AMS1424J) for Type I fluids:

▪ 400 µm for high speed ramp

▪ 600 µm for low speed ramp

• Gel Residues

◦ Testing showed no potential to form gels upon
rehydration

• Fluid Thickening

To evaluate the potential of the fluid thickening it is
recommended to:

• Measure an evaporation profile by heating 2 mm of fluid to
60°C for at least 2 hours to check for fluid solidification or
different behavior.

• Shear the non-glycol fluid as usual according to paragraph
3.3.4 and compare the viscosity with the unsheared fluid.

• Test aerodynamic acceptance on a fluid evaporated by 20%
weight reduction.

Slipperiness

• To assess slipperiness of the fluid, a test method was
elaborated using an English Variable Incidence Tribometer
on a fluid coated standard high friction plate at 0°C.

• These results can then be compared to those of the glycol-
based fluids.

Mold

• Can be addressed by adding the statement “fluids shall not
create mold”.
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DEFINITIONS/ABBREVIATIONS
AMIL

Anti-icing Materials International Laboratory

AMS
Aerospace Material Specification

ANSI
American National Standard Institute

ARP
Aerospace Recommended Practice

AS
Aerospace Standard

ASTM
American Standard Test Method

BLDT
Boundary Layer Displacement Thickness

EG
Ethylene Glycol

FAA
Federal Aviation Administration

FFP
Fluid Freeze Point

FPD
Freeze Point Depressant

PG
Propylene Glycol

SAE
Society of Automotive Engineers

S.I.
Slip Index

VIT
Variable Incidence Tribometer
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