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PREFACE 
 
Under contract to the Transport Canada Programs Group Innovation Centre, APS Aviation 
Inc. has undertaken a research program to advance aircraft ground de/anti-icing technology. 
The primary objectives of the research program are the following: 
 
• To develop holdover time data for all new de/anti-icing fluids; 

• To evaluate and develop the use of artificial snow machines for holdover time 
development; 

• To conduct wind tunnel testing with a vertical stabilizer common research model to 
evaluate contaminated fluid flow-off before and after a simulated takeoff; 

• To conduct comparative endurance time testing and evaluate endurance times in mixed 
conditions including snow and freezing fog; 

• To conduct general and exploratory de/anti-icing research; 

• To conduct analysis to support harmonization of the Transport Canada and the Federal 
Aviation Administration visibility table guidance; 

• To finalize the publication and delivery of current and historical reports; 

• To update the regression information report to reflect changes made to the holdover time 
guidelines; and 

• To update the holdover time guidance materials for annual publication by Transport 
Canada and the Federal Aviation Administration. 

 
The research activities of the program conducted on behalf of Transport Canada during the 
winter of 2022-23 are documented in five reports. The titles of the reports are as follows: 
 
• TP 15557E Aircraft Ground De/Anti-Icing Fluid Holdover Time Development Program 

for the 2022-23 Winter; 

• TP 15558E Regression Coefficients and Equations Used to Develop the Winter 
2023-24 Aircraft Ground Deicing Holdover Time Tables; 

• TP 15559E Aircraft Ground Icing General Research Activities During the 2022-23 
Winter; 

• TP 15560E Wind Tunnel Testing with a Common Research Model Vertical Stabilizer: 
Winter 2022-23; and 

• TP 15561E Testing and Evaluation of Mixed Phase Icing Conditions: Winter 
2022-23. 

 
In addition, the following interim report is being prepared: 
 
• Artificial Snow Research Activities for the 2022-23 Winter. 
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This report, TP 15557E, has the following objective: 
 
• To develop holdover time data for new de/anti-icing fluids and to document changes 

made to the holdover time guidelines. 
 
This objective was met by conducting endurance time tests with fluids in simulated freezing 
precipitation at the National Research Council Canada Climatic Engineering Facility in 
Ottawa, in artificial snow at PMG Technologies in Blainville, and in natural snow at the APS 
Aviation Inc. test site at Montréal–Trudeau International Airport in Montreal. 
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EXECUTIVE SUMMARY 
 
Under contract to the Transport Canada (TC) Programs Group Innovation Centre, 
with support from the Federal Aviation Administration (FAA), and several fluid 
manufacturers, APS Aviation Inc. (APS) has undertaken a testing and research 
program to further advance aircraft ground de/anti-icing technology. The program 
has a number of objectives, and work completed to address these objectives is 
documented in a series of related reports. The primary objective, the development of 
holdover time (HOT) guidelines for new de/anti-icing fluids, is addressed in this 
report. The objective was met by conducting endurance time tests with several 
de/anti-icing fluids. This report also documents changes made to the HOT Guidelines 
for the winter of 2023-24. 
 
 
Test Procedures 
 
Test conditions, test parameters, and test bed specifications were determined based 
on the requirements of Aerospace Recommended Practice (ARP) 5485B and 
ARP5945A, which were developed by the SAE International (SAE) G-12 HOT 
Subcommittee for Type II/III/IV and Type I fluids, respectively. The tests consisted 
of pouring freezing point depressant fluids onto clean, inclined (10°), standard flat 
aluminum plates. The plates were mounted on test stands and systematically 
exposed to a variety of natural or simulated icing conditions. For each plate, the 
elapsed time required to reach a predefined end condition was recorded. 
 
The variables recorded during testing included: failure time, type of precipitation, rate 
of precipitation, visibility, wind speed, wind direction, ambient temperature, test 
surface temperature, relative humidity, fluid brand, fluid type, and fluid concentration. 
 
 
Data Collection and Testing 
 
During the 2022-23 test season, data was collected during natural snow and natural 
frost events at the APS test site at Montréal–Trudeau International Airport in 
Montreal and several mobile test sites, in simulated precipitation conditions 
(freezing drizzle, light freezing rain, freezing fog, and rain on cold-soaked surface) at 
the National Research Council Canada (NRC) Climatic Engineering Facility (CEF) in 
Ottawa, and in artificial snow conditions at PMG Technologies (PMG) in Blainville. 
 
APS conducted 372 endurance time tests with seven fluids in the winter of 2022-23. 
The results of testing were incorporated into the winter 2023-24 HOT Guidelines. 
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Changes to the Holdover Time Guidelines 
 
The research resulted in several changes to the HOT Guidelines for winter 2023-24. 
 

1. Fluid-specific HOT Guidelines were created for one new fluid: ALAB 
PROFLIGHT EG4 (Type IV). 

2. Fluid-specific HOT Guidelines were removed for four existing fluids: Newave 
Aerochemical FCY-2 Bio+ (Type II), Clariant Max Flight 04 (Type IV), Shaanxi 
Cleanway Cleansurface IV (Type IV), and JSC RCP Nordix Defrost EG 4 
(Type IV). 

3. Increases were made to the Type II and Type IV generic HOTs as a result of 
the removed fluids. 

4. The generic HOT guidance for conditions of “Snow Mixed with Freezing Fog” 
was updated to reflect changes to the generic Type II and Type IV snow 
HOTs. 

5. A note was added to the “Snow Mixed with Freezing Fog” HOT table and 
“Active Frost” HOT table to indicate that the user must ensure fluids are listed 
in the list of fluids to use the generic HOTs in the tables. 

6. A note was modified in all HOT tables to indicate that the visibility table must 
be used in conditions of light or very light snow mixed with rain or drizzle. 

7. A note was added to the “Snowfall Intensities as a Function of Prevailing 
Visibility” table indicating that use of the table when visibility is being reduced 
by snow alongside a form of obscuration (such as fog, haze, etc.) may result 
in overestimation of the actual snowfall intensity. 

8. The list of fluids within the HOT Guidelines was expanded to include 
maximum on-wing viscosity (MOWV) values for all Type II, Type III, and 
Type IV fluids. 

9. The existing allowance times for Light Ice Pellets Mixed with Light or 
Moderate Freezing Drizzle (-PLFZDZ, -FZDZPL, FZDZPL) have been extended 
to Light Ice Pellets Mixed with Light or Moderate Drizzle (-PLDZ, -DZPL, DZPL) 
for conditions above 0°C in all allowance time tables. 

10. The existing allowance times for Moderate Ice Pellets with Freezing Drizzle 
(PLFZDZ) have been extended to Moderate Ice Pellets with Drizzle (PLDZ) for 
conditions above 0°C in all allowance time tables.  

 
 
Recommendations 
 
It is recommended that any new Type I, II, III, or IV fluids be evaluated over the entire 
range of conditions encompassed by the HOT tables. 
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SOMMAIRE 
 
En vertu d’un contrat avec le groupe des programmes du Centre d’innovation de 
Transports Canada (TC) et avec l’appui financier de la Federal Aviation Administration 
(FAA) et de plusieurs fabricants de liquides, APS Aviation Inc. (APS) a entrepris un 
programme d’essais et de recherche visant à faire progresser les technologies 
associées au dégivrage et à l’antigivrage d’aéronefs au sol. Le programme comporte 
plusieurs objectifs, et les travaux réalisés en ce sens sont documentés dans une série 
de rapports connexes. Le principal objectif, c’est-à-dire la mise au point de lignes 
directrices sur les durées d’efficacité relatives aux nouveaux liquides de dégivrage ou 
d’antigivrage, est abordé dans ce rapport. Pour atteindre cet objectif, des essais sur 
les durées d’endurance ont été menés avec plusieurs liquides de dégivrage et 
d’antigivrage. Le présent rapport documente également les changements apportés 
aux lignes directrices sur les durées d’efficacité pour l’hiver 2023-2024. 
 
 
Procédures d’essais 
 
Les conditions d’essai, les paramètres d’essai et les spécifications relatives au banc 
d’essai ont été déterminés en vertu des exigences des pratiques recommandées en 
aérospatiale ARP5485B et ARP5495A, élaborées par le sous-comité G-12 de la SAE 
International (SAE) sur les durées d’efficacité pour les liquides de types II/III/IV et de 
type I, respectivement. Les essais consistaient à verser des liquides abaisseurs du 
point de congélation sur des plaques d’aluminium standards, propres et inclinées 
(à 10°). Les plaques étaient montées sur des supports d’essai et systématiquement 
exposées à une gamme de conditions de givrage, naturelles ou simulées. Pour chaque 
plaque, on notait le temps écoulé avant l’atteinte d’un état final prédéfini. 
 
Parmi les variables mesurées dans le cadre de ces essais, on notait : le délai de perte 
d’efficacité, le type de précipitation, le taux de précipitation, la visibilité, la vitesse 
du vent, la direction du vent, la température ambiante, la température de la surface 
d’essai, l’humidité relative, la marque du liquide, le type de liquide et la concentration 
du liquide. 
 
 
Collecte de données et essais 
 
Les données recueillies au cours de la saison d’essais 2022-2023 concernaient des 
tests sous neige naturelle et givre naturel menés à l’installation d’essai d’APS, à 
l’aéroport Montréal-Trudeau, à Montréal, ainsi que sur plusieurs sites d’essai mobiles 
dans des conditions de précipitations simulées (bruine verglaçante, faible pluie 
verglaçante, brouillard verglaçant et pluie sur aile imprégnée de froid) à l’installation 
de génie climatique du Conseil national de recherches Canada (CNRC), et dans des 
conditions de neige artificielle chez PMG Technologies (PMG) à Blainville. 
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APS a mené 372 essais relatifs aux durées d’endurance, avec sept liquides au cours 
de l’hiver 2022-2023. Les résultats des essais effectués ont été inclus dans les lignes 
directrices relatives aux durées d’efficacité pour l’hiver 2023-2024. 
 
 
Modifications apportées aux lignes directrices sur les durées d’efficacité 
 
Les recherches effectuées ont entraîné de nombreux changements dans les lignes 
directrices relatives aux durées d’efficacité pour l’hiver 2023-2024. 
 

1. Des lignes directrices sur les durées d’efficacité spécifiques aux liquides ont 
été élaborées pour un nouveau liquide, à savoir : ALAB PROFLIGHT EG4 
(type IV). 

2. Les lignes directrices sur les durées d’efficacité spécifiques aux liquides ont 
été retirées pour quatre produits existants, à savoir : Newave Aerochemical 
FCY-2 Bio+ (type II), Clariant Max Flight 04 (type IV), Shaanxi Cleanway 
Cleansurface IV (type IV) et JSC RCP Nordix Defrost EG 4 (type IV). 

3. Suivant le retrait de ces produits, les durées d’efficacité génériques des 
liquides de type II et de type IV ont été augmentées. 

4. Les lignes directrices relatives aux durées d’efficacité génériques dans des 
conditions de « neige mêlée de brouillard verglaçant » ont été modifiées de 
façon à refléter les changements apportés aux durées d’efficacité génériques 
des liquides de type II et de type IV dans des conditions de neige. 

5. On a ajouté au tableau des durées d’efficacité dans des conditions de « neige 
mêlée de brouillard verglaçant » et à celui dans des conditions de « givre actif » 
une note selon laquelle, pour utiliser les durées d’efficacité génériques dans les 
tableaux, l’utilisateur doit s’assurer que les liquides sont inclus dans la liste des 
liquides. 

6. Dans tous les tableaux de durées d’efficacité, une note a été modifiée de 
façon à indiquer qu’il faut utiliser le tableau de visibilité dans des conditions 
de neige faible ou très faible mêlée à de la pluie ou à de la bruine. 

7. On a ajouté au tableau « Intensités des chutes de neige en fonction de la 
visibilité dominante » une note indiquant que l’utilisation du tableau lorsque la 
visibilité est réduite par la neige parallèlement à une forme d’obscurcissement 
(comme le brouillard ou la brume) peut donner lieu à une surestimation de 
l’intensité réelle de la chute de neige. 

8. La liste des liquides couverts par les lignes directrices sur les durées 
d’efficacité a été élargie de façon à inclure les valeurs de viscosité maximales 
sur l’aile pour tous les liquides de type II, III et IV. 
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9. Les marges de tolérance existantes dans des conditions de précipitations 
faibles de granules de glace mêlées de bruine verglaçante faible ou modérée 
(-PLFZDZ, -FZDZPL, FZDZPL) ont été étendues aux conditions de 
précipitations de faibles granules de glace mêlées de bruine faible ou modérée 
(-PLDZ, -DZPL, DZPL) à des températures supérieures à 0 °C dans tous les 
tableaux de marges de tolérance. 

10. Les marges de tolérance existantes dans des conditions de précipitations 
modérées de granules de glace mêlées de bruine verglaçante (PLFZDZ) ont 
été étendues aux conditions de précipitations modérées de granules de glace 
mêlées de bruine (PLDZ) à des températures supérieures à 0 °C dans tous les 
tableaux de marges de tolérance.  

 
 
Recommandations 
 
Il est recommandé que tout nouveau liquide de type I, II, III ou IV soit évalué pour la 
gamme entière des conditions couvertes par les tableaux des durées d’efficacité. 
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1. INTRODUCTION 
 
Under winter precipitation conditions, aircraft are cleaned prior to takeoff. This is 
typically done with aircraft ground deicing fluids, which are freezing point depressant 
fluids developed specifically for aircraft use. If required, aircraft are then protected 
against further accumulation of precipitation by the application of aircraft ground 
anti-icing fluids, which are also freezing point depressant fluids. Most anti-icing fluids 
contain thickeners to extend protection time.  
 
Prior to the 1990s, aircraft ground de/anti-icing had not been extensively researched. 
However, following several ground icing related incidents in the late 1980s, an 
aircraft ground icing research program was initiated by Transport Canada (TC). The 
objective of the program is to improve knowledge, enhance safety, and advance 
operational capabilities of aircraft operating in winter precipitation conditions.  
 
Since its inception in the early 1990s, the aircraft ground icing research program has 
been managed by TC, with the co-operation of the United States Federal Aviation 
Administration (FAA), the National Research Council Canada (NRC), several major 
airlines, and de/anti-icing fluid manufacturers.  
 
There is still an incomplete understanding of some of the hazards related to aircraft 
ground icing. As a result, the aircraft ground icing research program continues, with 
the objective of further reducing the risks posed by the operation of aircraft in winter 
precipitation conditions.  
 
Under contract to the TC Programs Group Innovation Centre, with support from the 
FAA William J. Hughes Technical Center, TC Civil Aviation, and FAA Flight 
Standards – Air Carrier Operations, APS Aviation Inc. (APS) carried out research in 
the winter of 2022-23 in support of the aircraft ground icing research program. Each 
major project completed as part of the 2022-23 research is documented in a separate 
individual report. This report documents the aircraft ground de/anti-icing holdover 
time (HOT) development project. 
 
 
1.1 Background 
 
APS has completed considerable testing related to de/anti-icing fluids on behalf of 
TC since 1990. Specifically, research has been conducted to determine fluid HOTs, 
to substantiate HOT tables, and to advance the knowledge and development of 
deicing technology. A summary of the HOT-related research activities completed by 
APS is provided in Table 1.1. 



1.  INTRODUCTION 

APS/Library/Projects/301351 (TC Deicing 2022-23)/Reports/HOT/Final Version 1.0/TP 15557E Final Version 1.0.docx 
Final Version 1.0, May 24 

2 

Table 1.1: Summary of APS Holdover Time Testing Activities 

Year TC 
Publication # Conditions Tested Fluid Types Tested Test Locations 

1990-91 TP 11206E • Natural Precipitation (mostly snow) • Type II (100%) Mostly Montreal 
Worldwide 

1991-92 TP 11454E • Natural Precipitation (mostly snow) • Type III (first gen.) 
Mostly Montreal 

St. John’s 

1992-93 TP 11836E 

• Natural Snow 
• Simulated Freezing Drizzle (prelim.) 
• Simulated Freezing Fog (outdoor) 
• Artificial Snow (prelim.) 

• Type I 
• Type II (100%) 
• Type III (first gen.) 

Montreal 
Ottawa (NRC) 

Rigaud 

1993-94 TP 12915E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (outdoor) 

• Type I 
• Type II (dilutions 

primarily, neat) 

Montreal 
Ottawa (NRC) 

1994-95 TP 12654E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface (prelim.) 

• Type I 
• Type II 
• Type IV (prelim.) 

Montreal 
Ottawa (NRC) 

1995-96 TP 12896E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 

• Type I 
• Type II 
• Type IV 

Montreal 
Ottawa (NRC) 

1996-97 TP 13131E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 

• Type I 
• Type II (100%) 
• Type III (first gen.) 
• Type IV 

Montreal 
Ottawa (NRC) 

1997-98 TP 13318E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 

• Type IV Montreal 
Ottawa (NRC) 

1998-99 TP 13477E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 
• Artificial Snow 

• Type I 
• Type II 
• Type IV (low 

viscosity) 

Montreal 
Ottawa (NRC) 

1999-2000 TP 13659E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface  
• Artificial Snow 
• Preliminary Frost 

• Type I 
• Type II 
• Type IV 

Montreal 
Ottawa (NRC) 

Varennes (IREQ) 
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Table 1.1: Summary of APS Holdover Time Testing Activities (cont’d) 

Year TC 
Publication # Conditions Tested Fluid Types Tested Test Locations 

2000-01 TP 13826E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface  
• Artificial Snow 
• Preliminary Frost 

• Type I 
• Type II 
• Type IV 

Montreal 
Ottawa (NRC) 

Varennes (IREQ) 

2001-02 TP 13991E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 
• Artificial Snow 
• Preliminary Frost 

• Type I 
• Type II 
• Type IV 

Montreal 
North Bay 

Ottawa (NRC) 
Thompson 
Val-d’Or 

2002-03 TP 14144E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 
• Artificial Snow 
• Preliminary Frost 

• Type I 
• Type II 
• Type IV 

Montreal 
Ottawa (NRC) 

St-Alexis 
Varennes (IREQ) 

2003-04 TP 14374E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface  
• Natural Frost 
• Artificial Snow 

• Type II 
• Type III 

Montreal 
Ottawa (NRC) 

Ste-Adèle 
Val-d’Or 

2004-05 TP 14443E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface  
• Natural Frost 

• Type II 
• Type III 
• Type IV 

Montreal 
Ottawa (NRC) 

2005-06 TP 14712E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface  
• Natural Frost 
• Ice Pellets / Mixed Conditions 

• Type I 
• Type II 
• Type IV 

Montreal 
Ottawa (NRC) 

2006-07 TP 14776E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface  
• Natural Frost 
• Artificial Snow 
• Ice Pellets / Mixed Conditions 

• Type I 
• Type II 
• Type IV 

Montreal 
Ottawa (NRC) 
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Table 1.1: Summary of APS Holdover Time Testing Activities (cont’d) 

Year TC 
Publication # Conditions Tested Fluid Types Tested Test Locations 

2007-08 TP 14869E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface  
• Natural Frost 
• Artificial Snow 
• Ice Pellets / Mixed Conditions 
• Snow Pellets 

• Type II 
• Type III 
• Type IV 

Montreal 
Ottawa (NRC) 

2008-09 TP 14933E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 
• Natural Frost 
• Ice Pellets / Mixed Conditions 

• Type II 
• Type III 
• Type IV 

Montreal 
Ottawa (NRC) 

2009-10 TP 15050E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 
• Ice Pellets / Mixed Conditions 
• Snow Pellets 

• Type I 
• Type II 
• Type IV 

Dolbeau-Mistassini 
Montreal 

Ottawa (NRC) 
St-Sauveur 

Thetford Mines 
Val-d’Or 

2010-11 TP 15156E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 
• Artificial Snow 
• Ice Pellets / Mixed Conditions 

• Type I 
• Type II 
• Type IV 

Montreal 
Ottawa (NRC) 

2011-12 TP 15156E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 
• Artificial Snow 

• Type I 
• Type II 
• Type III 

Montreal 
Gaspésie 
Rimouski 
St-Jovite 

Edmundston 
Ottawa (NRC) 

2012-13 TP 15228E 

• Natural Snow 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 
• Artificial Snow 

• Type I 
• Type II 
• Type III 

Montreal 
Ottawa (NRC) 

2013-14 TP 15271E 

• Natural Snow/Frost 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 
• Artificial Snow 

• Type I 
• Type II 
• Type III 
• Type IV 

Montreal 
Val-d’Or 
Timmins 
Kuujjuaq 

Ottawa (NRC) 

2014-15 TP 15321E 

• Natural Snow/Frost 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 
• Artificial Snow 

• Type I 
• Type II 
• Type III 
• Type IV 

Beaconsfield 
Grande Prairie 

Mirabel 
Montreal 

Morin-Heights 
Ottawa (NRC) 
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Table 1.1: Summary of APS Holdover Time Testing Activities (cont’d) 

Year TC 
Publication # Conditions Tested Fluid Types Tested Test Locations 

2015-16 TP 15338E 

• Natural Snow/Frost 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 
• Artificial Snow 

• Type II 
• Type III 
• Type IV 

Beaconsfield 
Blainville (PMG) 

Iqaluit 
Montreal 

Ottawa (NRC) 
Schefferville 
Ste-Adèle 

2016-17 TP 15372E 

• Natural Snow/Frost 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 
• Artificial Snow 

• Type II 
• Type III 
• Type IV 

Beaconsfield 
Blainville (PMG) 

Calgary 
Iqaluit 

Montreal 
Ottawa (NRC) 

Red Deer  
Wabush 

2017-18 TP 15396E 

• Natural Snow/Frost 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 
• Artificial Snow 

• Type II 
• Type IV 

Beaconsfield 
Blainville (PMG) 

Coaticook 
Forestville 

Fort Saint-John 
Montreal 

Ottawa (NRC) 
Pink Mountain 

2018-19 TP 15425E 

• Natural Snow/Frost 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 
• Artificial Snow 

• Type II 
• Type IV 

Alma 
Beaconsfield 

Blainville (PMG) 
Edmundston 

Montreal 
Ottawa (NRC) 

St-Jérôme 

2019-20 TP 15450E • Natural Snow/Frost 
• Type I 
• Type II 
• Type IV 

Alma 
Cochrane 
Montreal 

Temiskaming Shores 
Yellowknife 

2020-21 TP 15494E 

• Natural Snow/Frost 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 
• Artificial Snow 

• Type I 
• Type II 
• Type IV 

Blainville (PMG) 
Chibougamau 
Fort McMurray 
Grande Prairie 

High Level 
Kuujjuaq 
La Ronge 

Mont-Laurier 
Montreal 

Ottawa (NRC) 
Rimouski 

Whitecourt 
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Table 1.1: Summary of APS Holdover Time Testing Activities (cont’d) 

Year TC 
Publication # Conditions Tested Fluid Types Tested Test Locations 

2021-22 TP 15534E 

• Natural Snow/Frost 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 
• Artificial Snow 

• Type I 
• Type II 
• Type IV 

Alma 
Baie-Saint-Paul 
Blainville (PMG) 
Chibougamau 
Fort McMurray 
Grande Prairie 

Manning 
Montreal 

Ottawa (NRC) 
Saint-Georges 

Val-d’Or 

2022-23 TP 15557E 

• Natural Snow/Frost 
• Simulated Freezing Drizzle 
• Simulated Light Freezing Rain 
• Simulated Freezing Fog (indoor) 
• Rain on a Cold-Soaked Surface 
• Artificial Snow 

• Type II 
• Type IV 

Blainville (PMG) 
Montreal 

Ottawa (NRC) 
Saint-Michel-Des-Saints 

St-Jérôme 
Timmins 

 
 
1.2 Objectives 
 
The primary objectives of the 2022-23 HOT test program were to conduct flat plate 
tests under conditions of natural and simulated precipitation to determine 
de/anti-icing fluid endurance times for new fluids, to develop HOT Guidelines based 
on samples of newly and previously qualified deicing and anti-icing fluids, and to 
document changes made to the HOT Guidelines for the winter of 2023-24. The 
detailed objectives of the 2022-23 test program are provided in the statement of 
work excerpt in Appendix A. 
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1.3 Report Content 
 
APS has written a report on the HOT test program for each year it has been carried 
out. In 2003-04, the report was condensed to increase readability and to present the 
reader with, for the most part, only new and up-to-date information from the previous 
year’s report. 
 
Notably, the reader is now directed to the TC report, TP 14144E, Aircraft Ground 
De/Anti-Icing Fluid Holdover Time Development Program for the 2002-03 Winter (1), 
for the detailed test methodology and individual fluid test information. These are 
provided in appendices to the report rather than within the report itself. 
 
In the winter of 2009-10, a decision was made to include detailed test information 
only for fluids that are expected to be qualified and commercialized. Test information 
for other fluids is not included. Additionally, supplemental test data for existing fluids 
that is not expected to be published in the TC/FAA HOT Guidelines is also not 
included. 
 
 
1.4 Report Format 
 
The subsequent sections of this report contain the following: 
 

a) Section 2 summarizes the testing conducted in 2022-23; 

b) Section 3 documents changes to the Type I HOT Guidelines; 

c) Section 4 documents changes to the Type II HOT Guidelines; 

d) Section 5 documents changes to the Type III HOT Guidelines; 

e) Section 6 documents changes to the Type IV HOT Guidelines; 

f) Section 7 documents other changes to HOT Guidelines content; 

g) Section 8 presents conclusions derived from the test program; and 

h) Section 9 lists recommendations for future testing. 
 
 
1.5 Publication of Holdover Time Guidelines 
 
HOT Guidelines are published annually by both TC and the FAA. 
  



1.  INTRODUCTION 

APS/Library/Projects/301351 (TC Deicing 2022-23)/Reports/HOT/Final Version 1.0/TP 15557E Final Version 1.0.docx 
Final Version 1.0, May 24 

8 

1.5.1 Publication by Transport Canada 
 
The TC HOT Guidelines can be requested from the following website: 
 

• https://tc.canada.ca/en/aviation/general-operating-flight-rules/holdover-time-
hot-guidelines-icing-anti-icing-aircraft 

 
The TC HOT Guidelines are intended to be used in conjunction with TP 14052E, 
Guidelines for Aircraft Ground Icing Operations (Seventh Edition) (2), which includes 
reference material related to ground icing operations. TP 14052E (2) is available on 
the TC website. 
 
In addition to the standard HOT Guidelines, TC publishes an annual degree-specific 
holdover time (DSHOT) database. This database provides an expanded set of snow 
precipitation HOTs for all Type II, III, and IV anti-icing fluids listed in the HOT 
Guidelines. For a given fluid, this expanded set contains HOTs calculated at degree 
decrements (in °C) down to the fluid’s lowest operational use temperature (LOUT). 
A copy of the TC DSHOT database can be requested on the following website: 
 

• https://tc.canada.ca/en/aviation/general-operating-flight-rules/holdover-time-
hot-guidelines-icing-anti-icing-aircraft/degree-specific-holdover-time-dshot-
database 

 
 
1.5.2 Publication by the Federal Aviation Administration 
 
The FAA HOT Guidelines are published on the following website: 
 

• https://www.faa.gov/other_visit/aviation_industry/airline_operators/airline_safety
/deicing/ 

 
The 2023-24 FAA HOT Guidelines are intended to be used in conjunction with the 
FAA Ground Deicing Program General Information Document (3), which is available 
for download on the same website. This document provides additional guidance and 
reference material applicable to the current winter, and it is intended to temporarily 
replace the annual N 8900 series notice, Revised FAA-Approved Deicing Program 
Updates, Winter 20xx-20xx (4).  
 
The N 8900 series notice previously contained the information now housed within 
the Ground Deicing General Information Document. The N 8900 series notice will 
continue to be published annually but will now contain only a list of changes to the 
guidance recommendations for the current year.  
 

https://tc.canada.ca/en/aviation/general-operating-flight-rules/holdover-time-hot-guidelines-icing-anti-icing-aircraft
https://tc.canada.ca/en/aviation/general-operating-flight-rules/holdover-time-hot-guidelines-icing-anti-icing-aircraft
https://tc.canada.ca/en/aviation/general-operating-flight-rules/holdover-time-hot-guidelines-icing-anti-icing-aircraft/degree-specific-holdover-time-dshot-database
https://tc.canada.ca/en/aviation/general-operating-flight-rules/holdover-time-hot-guidelines-icing-anti-icing-aircraft/degree-specific-holdover-time-dshot-database
https://tc.canada.ca/en/aviation/general-operating-flight-rules/holdover-time-hot-guidelines-icing-anti-icing-aircraft/degree-specific-holdover-time-dshot-database
https://tc.canada.ca/en/aviation/general-operating-flight-rules/holdover-time-hot-guidelines-icing-anti-icing-aircraft/degree-specific-holdover-time-dshot-database
https://www.faa.gov/other_visit/aviation_industry/airline_operators/airline_safety/deicing/
https://www.faa.gov/other_visit/aviation_industry/airline_operators/airline_safety/deicing/
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In addition to the standard HOT Guidelines, the FAA publishes an annual DSHOT 
database. This database provides an expanded set of snow precipitation HOTs for all 
Type II, III, and IV anti-icing fluids listed in the HOT Guidelines. For a given fluid, this 
expanded set contains HOTs calculated at degree decrements (in °C) down to the 
fluid’s LOUT. The FAA DSHOT database can be downloaded from the same website 
as the FAA HOT Guidelines. 
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2. TESTING IN 2022-23 
 
An overview of the testing completed in the winter of 2022-23 is provided in this 
section. 
 
 
2.1 Procedures 
 
Test procedures for HOT testing of Type II, III, and IV fluids were developed in 
accordance with SAE International (SAE) Aerospace Recommended Practice 
(ARP) 5485B, Endurance Time Test Procedures for SAE Type II/III/IV Aircraft 
Deicing/Anti-Icing Fluids (5). Test procedures for HOT testing of Type I fluids were 
developed in accordance with ARP5945A, Endurance Time Test Procedures for SAE 
Type I Aircraft Deicing/Anti-Icing Fluids (6). 
 
The procedures valid for Winter 2022-23 are included in Appendix B. They include 
the following: 
 

1. Endurance Time Testing in Simulated Freezing Precipitation with SAE 
Type I, II, III, and IV De/Anti-Icing Fluids; 

2. Endurance Time Testing in Natural Snow with SAE Type I, II, III, and IV 
De/Anti-Icing Fluids; 

3. Endurance Time Testing in Simulated Snow with SAE Type I, II, III, and IV 
Fluids; 

4. Endurance Time Testing in Active Frost with SAE Type I, II, III, and IV 
De/Anti-Icing Fluids; 

5. Overall Program of Tests at NRC, March 2023; and 

6. Overall Program of Tests at PMG, April 2023. 
 
The first procedure provides the detailed test methodology for indoor simulated light 
freezing rain, freezing fog, freezing drizzle, and rain on a cold-soaked surface testing. 
The second procedure provides the detailed test methodology for natural snow 
testing. The third procedure provides the detailed test methodology for artificial snow 
testing. The fourth procedure provides the detailed test methodology for natural 
active frost testing. 
 
The fifth procedure was developed to coordinate HOT testing and other aircraft 
ground icing research projects during the APS indoor simulated freezing precipitation 
test sessions. The sixth procedure was developed to coordinate HOT testing during 
the APS indoor artificial snow test sessions. 
 
The endurance time test methodology is described in detail in TP 14144E (1). 
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The primary details of the test procedures used each winter, including details specific 
to the given winter (i.e., test sites), are summarized annually in a test methodology 
report. A copy of the relevant edition of this report is included as Appendix C. The 
reports are also included as annexes to each fluid manufacturer report. 
 
 
2.2 Test Sites 
 
Natural snow and natural frost testing were conducted primarily at the APS test site 
at the Montréal–Trudeau International Airport. Simulated freezing precipitation tests 
were conducted at the NRC Climatic Engineering Facility (CEF) in Ottawa. Artificial 
snow tests were conducted at PMG Technologies Inc. (PMG) in Blainville. 
 
Several natural snow tests were also conducted at remote locations using a mobile 
test site. The remote locations were as follows: 
 

1. Saint-Michel-Des-Saints, Quebec; 

2. Saint-Jérôme, Quebec; and 

3. Timmins, Ontario. 
 
 
2.3 Fluids Tested 
 
Seven fluids underwent endurance time testing in the winter of 2022-23. As 
described in Subsection 1.3, only the endurance time test results for fluids that are 
expected to be commercialized are published in this report; any test results that are 
not expected to be published in the TC/FAA HOT Guidelines are provided only to the 
fluid manufacturers. 
 
Five Type II experimental fluids were tested in 2022-23. These fluids will not be 
commercialized and therefore the detailed test results are not provided in this report. 
 
Two Type IV fluids were tested. 
 

1. ALAB PROFLIGHT EG4: This new Type IV fluid was tested in 2022-23 and is 
expected to be commercialized in the future. The detailed test results are 
provided in Appendix D. 

2. Type IV Experimental Fluid #1: A Type IV experimental fluid was tested in 
2022-23. This fluid will not be commercialized and therefore the detailed test 
results are not provided in this report. 
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Table 2.1 and Table 2.2 provide additional relevant fluid receipt and fluid characteristic 
data, respectively, for the fluids documented in this report. 
 

Table 2.1: Fluid Receipt Data (Commercialized Fluids) 

Fluid 
Manufacturer 

Fluid  
Name 

Fluid 
Type 

Fluid 
Formulation 

Date 
Received Batch # 

Dilutions 
Received 

(%) 

ALAB 
International 

PROFLIGHT 
EG4 IV Ethylene 

Glycol 2-Dec-22 001 100 

 
 

Table 2.2: Fluid Characteristic Data (Commercialized Fluids) 

Fluid 
Fluid 
Dil. 

(%) 

Brix 
(Measured) 

WSET 
(mins) 

Freezing Point 
(Stated, °C) 

Aerodynamic 
LOUT 

(Stated, °C) 

Viscosity  
(Measured, mPa.s) 

Mfr. 
Method 

Alternate  
Method 

ALAB PROFLIGHT 
EG4 100 31.75° 

75* 

94** 
-38.5 -26.0 

1,760*1 

1,840**1 
n/a 

1 Spindle LV1 (with guard leg), 600 mL low form (Griffin) beaker, 575 mL of fluid, 20°C, 0.3 rpm, for 10.0 minutes. 
* Value measured with sample tested to establish HOTs. 
** Value measured with sample tested to establish LOWV. 
 
 

2.4 Description of Tests 
 

In total, 372 endurance time tests were conducted during the 2022-23 testing 
season. Table 2.3 shows a summary of the tests conducted. 
 

Table 2.3: Summary of Tests Conducted 

Precipitation Type Tests Conducted 

Natural Snow 207 

Artificial Snow 15 

Freezing Fog 44 

Freezing Drizzle 38 

Light Freezing Rain 38 

Rain on a Cold-Soaked Surface 16 

Natural Frost 14 

Total 372 
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3. CHANGES TO THE TYPE I HOLDOVER TIME GUIDELINES 
 
Changes made to the Type I HOT Guidelines for the winter of 2023-24 are 
documented in this section. The TC and FAA 2023-24 Type I HOT Guidelines are 
included in Appendix E. 
 
 
3.1 New Fluids/Data 
 
A significant body of previous research and testing has indicated that all Type I fluids 
formulated with glycol perform in a similar manner from an endurance time 
perspective. As a result, regulators no longer require Type I deicing fluids formulated 
with propylene glycol, ethylene glycol, or diethylene glycol to undergo endurance 
time testing. However, regulators do require testing of fluids formulated with other 
glycol bases or with non-glycol bases. This is to ensure the endurance time 
performance of these fluids is similar to that of the Type I fluids used to generate the 
current Type I HOTs. 
 
Endurance times of Type I fluids are still tested in some years, either (a) at the request 
of the fluid manufacturer or (b) because the fluid is not based on propylene glycol, 
ethylene glycol, or diethylene glycol. 
 
No Type I fluids were submitted for HOT testing in the winter of 2022-23. 
 
 
3.2 Type I Generic Holdover Time Values 
 
No changes were made to the Type I generic HOTs for the winter of 2023-24. 
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4. CHANGES TO THE TYPE II HOLDOVER TIME GUIDELINES 
 
Changes made to the Type II HOT Guidelines for the winter of 2023-24 are 
documented in this section. The TC and FAA 2023-24 Type II HOT Guidelines are 
included in Appendix E. 
 
 
4.1 New Fluids/Data 
 
This subsection documents changes to the Type II HOT Guidelines that were made 
because of the introduction of new fluids or new data and analysis. 
 
 
4.1.1 New Fluids 
 
No new Type II fluids were added to the HOT Guidelines for the winter of 2023-24. 
 
 
4.2 Removed Fluids/Data 
 
One Type II fluid, Newave Aerochemical FCY-2 Bio+, became obsolete and was 
removed from the Type II HOT Guidelines for the winter of 2023-24. 
 
 
4.3 Type II Generic Holdover Time Values 
 
Type II generic HOTs are published annually. These HOTs represent the worst-case 
performance of all Type II fluids and can be used with any Type II fluid. The protocol 
used to determine the Type II generic HOT values each winter is described in 
Subsection 4.3.1. Subsection 4.3.3 describes the impact of new and removed data 
on the generic HOTs. Subsection 4.3.4 presents the changes to the generic HOTs 
for Winter 2023-24 and details the fluids responsible for each generic HOT value. 
 
 
4.3.1 Protocol for the Determination of Type II Generic Holdover Times 
 
The values in the Type II generic HOT table are generated each year by taking the 
shortest HOTs of all Type II fluids listed in the TC and FAA HOT Guidelines. It should 
be noted that the HOT Guidelines include fluids whose qualifications have recently 
expired (i.e., within four years – after four years the fluid becomes obsolete and is 
removed from the HOT Guidelines). Fluids are only removed from the generics 
analysis when they are removed from the HOT Guidelines. 



4.  CHANGES TO THE TYPE II HOLDOVER TIME GUIDELINES 

APS/Library/Projects/301351 (TC Deicing 2022-23)/Reports/HOT/Final Version 1.0/TP 15557E Final Version 1.0.docx 
Final Version 1.0, May 24 

18 

4.3.2 Use of Generic Holdover Times in Very Cold Snow 
 
Fluid-specific HOTs are provided for very cold snow (temperatures below -14°C) only 
for those Type II fluids that have undergone the necessary supplemental testing. All 
other fluids are provided with generic HOTs for very cold snow. 
 
In very cold snow, generic HOTs for Type II propylene glycol fluids have been 
determined based on recent and historical fluid-specific data. Additional details 
concerning the development of these generic HOT values can be found in the 
TC report, TP 15425E, Aircraft Ground De/Anti-Icing Fluid Holdover Time 
Development Program for the 2018-19 Winter (7). 
 
 
4.3.3 Impact of New and Removed Fluids/Data 
 
The impact of the removed fluid on the Type II generic HOTs was as follows: 
 

• The removal of Newave Aerochemical FCY-2 Bio+ led to a one-minute 
increase in the Type II generic HOT for one condition. 

 
 
4.3.4 Type II Generic Holdover Time Values and the Fluids Responsible 
 
The Type II generic HOTs and the fluids that are responsible for them are shown in 
Table 4.1 and Table 4.2 for Winters 2022-23 and 2023-24, respectively. All 
increases made to the HOTs for Winter 2023-24 are shown in Table 4.2 in green. 
The Winter 2022-23 table is included for reference. 
 
Due to space limitations, the following abbreviations are used in the tables: 
 

• ABAX ECOWING AD-2 (A-AD2); 

• Aviation Shaanxi Cleanwing II (AS-CII); 

• Clariant Safewing MP II FLIGHT (C-Flight); 

• Clariant Safewing MP II FLIGHT PLUS (C-Flight+); 

• Kilfrost ABC-K Plus (K-AK+);  

• Newave Aerochemical FCY-2 (N-FCY-2); 

• Newave Aerochemical FCY-2 Bio+ (N-FCY-2B); 

• Oksayd Defrost PG 2 (O-PG2); 

• ROMCHIM ADD-PROTECT Type II (R-AP); and 

• ROMCHIM ADD-PROTECT NG Type II (R-NG). 
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In both tables, the following abbreviations are also used: 
 

• A “U” indicates the fluid is responsible for the upper value in the cell; 

• An “L” indicates the fluid is responsible for the lower value in the cell; and 

• A “B” indicates the fluid is responsible for both the upper and lower values in 
the cell. 
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Table 4.1: Type II Generic HOT Values and Responsible Fluids – Winter 2022-23 

Outside Air 
Temperature (°C) 

Fluid Concentration 
Neat Fluid/Water 

Freezing Fog 
or Ice Crystals 

Snow, Snow Grains, 
or Snow Pellets 

Freezing 
Drizzle 

Light 
Freezing Rain 

Rain on a  
Cold-Soaked Wing 

-3 and above 

100/0 

0:55 – 1:50 0:30 – 0:55 0:30 – 1:00 0:20 – 0:35 0:07 – 0:45 

AS-CII (B) 
O-PG2 (B) 

N-FCY-2B (L) R-AP (L) 
AS-CII (B) N-FCY-2 (B) 

O-PG2 (B) 
O-PG2 (B) 

O-PG2 (B) 
AS-CII (U) 

N-FCY-2 (U) 

N-FCY-2 (U) 
R-NG (L) 

75/25 

0:40 – 1:10 0:15 – 0:30 0:25 – 0:40 0:15 – 0:25 0:04 – 0:25 

R-AP (B) R-AP (B) 
N-FCY-2 (L) 

N-FCY-2B (L) O-PG2 (L) 
R-AP (B) 

O-PG2 (L) 
N-FCY-2 (B) 

N-FCY-2B (B) R-AP (B) 

A-AD2 (L) 
N-FCY-2 (U) R-AP (U) 

50/50 
0:15 – 0:30 0:07 – 0:15 0:09 – 0:15 0:06 – 0:09 

CAUTION: 
No holdover time 

guidelines 
exist. 

A-AD2 (B)  
N-FCY-2B (B) 

A-AD2 (B) K-AK+ (B) 
N-FCY-2B (U) R-AP (U) A-AD2 (B) A-AD2 (B) 

below -3 
to -8 

100/0 

0:30 – 0:45 0:20 – 0:40 0:20 – 0:45 0:15 – 0:20 

K-AK+ (L) 
R-AP (B) 

N-FCY-2 (B) 
N-FCY-2B (B) R-AP (B) 

AS-CII (U) 
N-FCY-2 (B) 

N-FCY-2 (B) 
K-AK+ (L) 

N-FCY-2B (L) 

75/25 
0:25 – 0:55 0:10 – 0:25 0:15 – 0:30 0:08 – 0:15 

K-AK+ (L) C-Flight (L) 
R-AP (U) 

N-FCY-2B (B) R-AP (B) 
N-FCY-2 (U) 

A-AD2 (L) N-FCY-2 (B) 
R-AP (U) N-FCY-2 (B) 

below -8 
to -14 

100/0 

0:30 – 0:45 0:15 – 0:30 0:20 – 0:45 0:15 – 0:20 

K-AK+ (L) 
R-AP (B) 

R-AP (L) 
N-FCY-2 (B) 
N-FCY-2B (B) 

N-FCY-2 (B) 
N-FCY-2 (B) 
K-AK+ (L) 

N-FCY-2B (L) 

75/25 
0:25 – 0:55 0:08 – 0:20 0:15 – 0:30 0:08 – 0:15 

K-AK+ (L) C-Flight (L) 
R-AP (U) 

N-FCY-2B (B) 
N-FCY-2 (U) R-AP (U) 

A-AD2 (L) N-FCY-2 (B) 
R-AP (U) N-FCY-2 (B) 

below -14 
to -18 100/0 

0:15 – 0:20 0:02 – 0:07 

 

A-AD2 (L) 
R-AP (L) R-NG (B) Generic (B) 

below -18 
to -25 100/0 

0:15 – 0:20 0:01 – 0:03 
A-AD2 (L) 

R-AP (L) R-NG (B) Generic (B) 

below -25 
to LOUT 100/0 

0:15 – 0:20 0:00 – 0:01 
A-AD2 (L) 

R-AP (L) R-NG (B) Generic (B) 

L = DRIVES LOWER LIMIT      U = DRIVES UPPER LIMIT      B = DRIVES BOTH 
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Table 4.2: Type II Generic HOT Values and Responsible Fluids – Winter 2023-24 

Outside Air 
Temperature (°C) 

Fluid Concentration 
Neat Fluid/Water 

Freezing Fog 
or Ice Crystals 

Snow, Snow Grains, 
or Snow Pellets 

Freezing 
Drizzle 

Light 
Freezing Rain 

Rain on a  
Cold-Soaked Wing 

-3 and above 

100/0 

0:55 – 1:50 0:30 – 0:55 0:30 – 1:00 0:20 – 0:35 0:07 – 0:45 

AS-CII (B) 
O-PG2 (B) 

N-FCY-2B (L) R-AP (L) 
AS-CII (B) N-FCY-2 (B) 

O-PG2 (B) 
O-PG2 (B) 

O-PG2 (B) 
AS-CII (U) 

N-FCY-2 (U) 

N-FCY-2 (U) 
R-NG (L) 

75/25 

0:40 – 1:10 0:15 – 0:30 0:25 – 0:40 0:15 – 0:25 0:04 – 0:25 

R-AP (B) R-AP (B) 
N-FCY-2 (L) 
O-PG2 (L) 
R-AP (B) 

O-PG2 (L) 
N-FCY-2 (B) 

R-AP (B) 

A-AD2 (L) 
N-FCY-2 (U) R-AP (U) 

50/50 
0:15 – 0:30 0:07 – 0:15 0:09 – 0:15 0:06 – 0:09 

CAUTION: 
No holdover time 

guidelines 
exist. 

A-AD2 (B)  A-AD2 (B) K-AK+ (B) 
R-AP (U) A-AD2 (B) A-AD2 (B) 

below -3 
to -8 

100/0 

0:30 – 0:45 0:20 – 0:40 0:20 – 0:45 0:15 – 0:20 

K-AK+ (L) 
R-AP (B) 

N-FCY-2 (B) 
R-AP (B) 

AS-CII (U) 
N-FCY-2 (B) N-FCY-2 (B) 

K-AK+ (L) 

75/25 
0:25 – 0:55 0:10 – 0:25 0:15 – 0:30 0:08 – 0:15 

K-AK+ (L) C-Flight (L) 
R-AP (U) 

R-AP (B) 
N-FCY-2 (U) 

A-AD2 (L) N-FCY-2 (B) 
R-AP (U) N-FCY-2 (B) 

below -8 
to -14 

100/0 
0:30 – 0:45 0:15 – 0:30 0:20 – 0:45 0:15 – 0:20 

K-AK+ (L) 
R-AP (B) 

R-AP (L) 
N-FCY-2 (B) N-FCY-2 (B) N-FCY-2 (B) 

K-AK+ (L) 

75/25 
0:25 – 0:55 0:09 – 0:20 0:15 – 0:30 0:08 – 0:15 

K-AK+ (L) C-Flight (L) 
R-AP (U) N-FCY-2 (U) R-AP (B) A-AD2 (L) N-FCY-2 (B) 

R-AP (U) N-FCY-2 (B) 

below -14 
to -18 100/0 

0:15 – 0:20 0:02 – 0:07 

 

A-AD2 (L) 
R-AP (L) R-NG (B) Generic (B) 

below -18 
to -25 100/0 

0:15 – 0:20 0:01 – 0:03 
A-AD2 (L) 

R-AP (L) R-NG (B) Generic (B) 

below -25 
to LOUT 100/0 

0:15 – 0:20 0:00 – 0:01 
A-AD2 (L) 

R-AP (L) R-NG (B) Generic (B) 

L = DRIVES LOWER LIMIT      U = DRIVES UPPER LIMIT      B = DRIVES BOTH 
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5. CHANGES TO THE TYPE III HOLDOVER TIME GUIDELINES 
 
Changes made to the Type III HOT Guidelines for the winter of 2023-24 are 
documented in this section. The TC and FAA 2023-24 Type III HOT Guidelines are 
included in Appendix E. 
 
 
5.1 New Fluids/Data 
 
No new Type III fluids were added to the HOT Guidelines for the winter of 2023-24. 
 
 
5.2 Removed Fluids/Data 
 
No Type III data was removed from the HOT Guidelines for the winter of 2023-24. 
 
 
5.3 Type III Generic Holdover Time Values 
 
As there is only one Type III fluid currently in the HOT Guidelines, there is no need 
to provide generic HOTs for Type III fluids. Therefore, a Type III generic HOT table is 
not included in the 2023-24 HOT Guidelines. 
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6. CHANGES TO THE TYPE IV HOLDOVER TIME GUIDELINES 
 
Changes made to the Type IV HOT Guidelines for the winter of 2023-24 are 
documented in this section. The TC and FAA 2023-24 Type IV HOT Guidelines are 
included in Appendix E. 
 
 
6.1 New Fluids/Data 
 
This subsection documents changes to the Type IV HOT Guidelines that were made 
because of the introduction of new fluids or new data and analysis. 
 
 
6.1.1 New Fluids 
 
One new Type IV fluid was added to the HOT Guidelines for the winter of 2023-24. 
 

1. ALAB PROFLIGHT EG4: This new fluid underwent endurance time testing in 
the winter of 2022-23. Additional details related to this testing can be found 
in the associated test report (included in Appendix D). 

 
 
6.2 Removed Fluids/Data 
 
Three Type IV fluids were removed from the HOT Guidelines for the winter of 
2023-24. 
 

1. Clariant Max Flight 04: This fluid became obsolete and was removed from the 
Type IV HOT Guidelines for the winter of 2023-24. 

2. Shaanxi Cleanway Cleansurface IV: This fluid became obsolete and was 
removed from the Type IV HOT Guidelines for the winter of 2023-24. 

3. JSC RCP Nordix Defrost EG 4: This fluid was removed from the HOT 
Guidelines for the winter of 2023-24 at the request of the fluid manufacturer. 

 
 
6.3 Type IV Generic Holdover Time Values 
 
Type IV generic HOTs are published annually. These HOTs represent the worst-case 
performance of all Type IV fluids and can be used with any Type IV fluid. The 
protocol used to determine the generic HOT values each winter is described in 
Subsection 6.3.1. Subsection 6.3.3 describes the impact of new and removed data 
on the generic HOTs. Subsection 6.3.4 presents the changes to the generic HOTs 
for Winter 2023-24 and details the fluids responsible for the values. 
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6.3.1 Protocol for the Determination of Type IV Generic Holdover Times 
 
The values in the Type IV generic HOT table are generated each year by taking the 
shortest HOTs of all Type IV fluids listed in the TC and FAA HOT Guidelines. It should 
be noted that the HOT Guidelines include fluids whose qualifications have recently 
expired (i.e., within four years). Fluids are only removed from the generics analysis 
when they are removed from the HOT Guidelines. 
 
 
6.3.2 Use of Generic Holdover Times in Very Cold Snow 
 
Fluid-specific HOTs are provided for very cold snow (temperatures below -14°C) only 
for those Type IV fluids that have undergone the necessary supplemental testing. All 
other fluids are provided with generic HOTs for very cold snow. 
 
In very cold snow, generic HOTs specific to Type IV propylene glycol and Type IV 
ethylene glycol fluids have been determined based on recent and historical 
fluid-specific data. Additional details concerning the development of these generic 
HOT values can be found in TP 15425E (7). 
 
 
6.3.3 Impact of New and Removed Fluids/Data 
 
The addition of the new Type IV fluid, ALAB PROFLIGHT EG4, did not have an impact 
of the Type IV generic HOTs for Winter 2023-24. 
 
The removal of three Type IV fluids led to increases in several Type IV generic HOTs, 
ranging from five to ten minutes.  
 
 
6.3.4 Type IV Generic Holdover Time Values and the Fluids Responsible 
 
The Type IV generic HOTs and the fluids that are responsible for them are shown in 
Table 6.1 and Table 6.2 for Winters 2022-23 and 2023-24, respectively. All 
increases made to the HOTs for Winter 2023-24 are shown in Table 6.2 in green. 
The Winter 2022-23 table is included for reference. 
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Due to space limitations, the following abbreviations are used in Table 6.1 and 
Table 6.2: 
 

• ASGlobal 4Flite EG (AS-4FE); 

• ASGlobal 4Flite PG (AS-4FP); 

• AVIAFLUID AVIAFlight EG (A-AVE); 

• AVIAFLUID AVIAFlight PG (A-AVP); 

• ABAX ECOWING AD-49 / Dow UCAR FlightGuard AD-49 (A/D-49); 

• Clariant Max Flight SNEG (C-MF-S); 

• Clariant Safewing MP IV LAUNCH (C-L); 

• Clariant Safewing MP IV LAUNCH PLUS (C-L+); 

• Clariant Safewing EG IV NORTH (C-NORTH); 

• Cryotech Polar Guard® Advance (CR-PGA); 

• Inland Technologies ECO-SHIELD (IT-ES); 

• Kilfrost ABC-S PLUS (K-AS+); 

• Newave Aerochemical FCY 9311 (N-9311); 

• Newave Aerochemical FCY-EGIV (N-EG4); 

• Oksayd Defrost ECO 4 (O-DE4); and 

• Shaanxi Cleanway Aviation Cleansurface IV (SC-CIV). 
 
The following abbreviations are also used in Table 6.1 and Table 6.2: 
 

• A “U” indicates the fluid is responsible for the upper value in the cell; 

• An “L” indicates the fluid is responsible for the lower value in the cell; and 

• A “B” indicates the fluid is responsible for both the upper and lower values in 
the cell. 

 
In Table 6.1 and Table 6.2, HOTs are provided for given precipitation rates in snow. 
These correspond to the snow HOTs as follows: 
 

• Very light snow: lower limit = 3 g/dm²/h; upper limit = 4 g/dm²/h; 

• Light snow: lower limit = 4 g/dm²/h; upper limit = 10 g/dm²/h; and 

• Moderate snow: lower limit = 10 g/dm²/h; upper limit = 25 g/dm²/h. 
 
Finally, it should be noted that TC caps snow HOTs at two hours while the FAA caps 
them at three hours. The values in the Table 6.1 are capped at three hours. 
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Table 6.1: Type IV Generic HOT Values and Responsible Fluids – Winter 2022-23 

Outside Air 
Temp. (°C) 

Fluid 
Concentration 

Neat Fluid/Water 

Freezing Fog  
or Ice Crystals 

Snow, Snow Grains, or Snow Pellets Freezing 
Drizzle 

Light 
Freezing Rain 

Rain on a 
Cold-Soaked 

Wing 25 g/dm²/h 10 g/dm²/h 4 g/dm²/h 3 g/dm²/h 

-3 and 
above 

100/0 
1:15 – 2:40 0:30 1:00 1:55 2:20 0:40 – 1:10 0:20 – 0:35 0:08 – 1:05 

IT-ES (B) 
O-DE4 (U) AS-4FE AS-4FE A-AVE A-AVE IT-ES (L) 

AS-4FE (B) AS-4FE (B) C-NORTH (L) 
AS-4FE (B) 

75/25 
1:25 – 2:40 0:40 1:15 2:05 2:25 0:50 – 1:20 0:30 – 0:45 0:09 – 1:15 

K-AS+ (B) CR-PGA K-AS+ K-AS+ K-AS+ SC-CIV (L) 
K-AS+ (U) 

K-AS+ (L) 
SC-CIV (U) 

SC-CIV (B) 
CR-PGA (L) 

50/50 

0:30 – 0:55 0:10 0:25 1:00 1:10 0:15 – 0:40 0:09 – 0:20 

CAUTION: 
No holdover 

time 
guidelines 

exist.  

K-AS+ (B) CR-PGA CR-PGA K-AS+ K-AS+ K-AS+ (B) 
CR-PGA (B) 

C-L+ (L) SC-CIV (L) 
K-AS+ (L) 

below -3 
to -8 

100/0 

0:20 – 1:35 0:25 0:55 1:45 2:05 0:25 – 1:10 0:20 – 0:25 

A/D-49 (B) AS-4FE 
N-EG4 

AS-4FE 
N-9311 A-AVE A-AVE 

A/D-49 (L) C-L+ (L) 
K-AS+ (L)  

AS-4FE (U) AS-4FP (U) 

A/D-49 (B) 
K-AS+ (L) AS-4FE (L) 
N-9311 (L) SC-CIV (L) 

75/25 
0:30 – 1:20 0:30 1:00 1:50 2:10 0:20 – 1:05 0:15 – 0:25 

C-MF-S (L) 
C-L (U) 

CR-PGA 
SC-CIV SC-CIV SC-CIV K-AS+ C-L+ (B) C-MF-S (B) 

K-AS+ (L) CR-PGA (U) K-AS+ (B) 

below -8 
to -14 

100/0 

0:20 – 1:35 0:25  0:45 1:20 1:40 0:25 – 1:10 0:20 – 0:25 

A/D-49 (B) 

N-9311 
SC-CIV 
N-EG4 
AS-4FE 
A-AVP 

SC-CIV SC-CIV SC-CIV See  
“below -3 to -8” row. 

See  
“below -3 to -8” row. 

75/25 
0:30 – 1:20 0:20  0:45 1:40 2:00 0:20 – 1:05 0:15 – 0:25 

C-MF-S (L) 
C-L (U) SC-CIV SC-CIV C-MF-S 

SC-CIV 
C-MF-S 
K-AS+ 

See  
“below -3 to -8” row. 

See  
“below -3 to -8” row. 

below -14 
to -18 100/0 

0:20 – 0:35 0:02 0:09 0:30 0:45 

 

C-MF-S (L) 
A-AVP (B) Generic Generic Generic Generic 

below -18 
to -25 100/0 

0:20 – 0:35 0:01 0:03 0:10 0:20 
C-MF-S (L)  
A-AVP (B) Generic Generic Generic Generic 

below -25 
to LOUT 100/0 

0:20 – 0:35 0:00 0:02 0:07 0:10 
C-MF-S (L)  
A-AVP (B) Generic Generic Generic Generic 

L = DRIVES LOWER LIMIT      U = DRIVES UPPER LIMIT      B = DRIVES BOTH 
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Table 6.2: Type IV Generic HOT Values and Responsible Fluids – Winter 2023-24 

Outside Air 
Temp. (°C) 

Fluid 
Concentration 

Neat Fluid/Water 

Freezing Fog  
or Ice Crystals 

Snow, Snow Grains, or Snow Pellets Freezing 
Drizzle 

Light 
Freezing Rain 

Rain on a 
Cold-Soaked 

Wing 25 g/dm²/h 10 g/dm²/h 4 g/dm²/h 3 g/dm²/h 

-3 and 
above 

100/0 
1:15 – 2:40 0:30 1:00 1:55 2:20 0:40 – 1:10 0:20 – 0:35 0:08 – 1:05 

IT-ES (B) 
O-DE4 (U) AS-4FE AS-4FE A-AVE AV-AVE IT-ES (L) 

AS-4FE (B) AS-4FE (B) C-NORTH (L) 
AS-4FE (B) 

75/25 
1:25 – 2:40 0:40 1:15 2:05 2:25 1:00 – 1:20 0:30 – 0:50 0:09 – 1:20 

K-AS+ (B) CR-PGA K-AS+ K-AS+ K-AS+ K-AS+ (B) K-AS+ (B) K-AS+(U) 
CR-PGA (L) 

50/50 

0:30 – 0:55 0:10 0:25 1:00 1:10 0:15 – 0:40 0:09 – 0:20 

CAUTION: 
No holdover 

time 
guidelines 

exist.  

K-AS+ (B) CR-PGA CR-PGA K-AS+ K-AS+ K-AS+ (B) 
CR-PGA (B) 
C-L+ (L) 

K-AS+ (L) 

below -3 
to -8 

100/0 

0:20 – 1:35 0:25 0:55 1:45 2:05 0:25 – 1:10 0:20 – 0:25 

A/D-49 (B) AS-4FE 
N-EG4 

AS-4FE 
N-9311 A-AVE A-AVE 

A/D-49 (L) C-L+ (L) 
K-AS+ (L)  

AS-4FE (U) AS-4FP (U) 

A/D-49 (B) 
K-AS+ (L) AS-4FE (L) 

N-9311 (L) 

75/25 
0:30 – 1:20 0:30 1:05 1:50 2:10 0:20 – 1:05 0:15 – 0:25 

C-MF-S (L) 
C-L (U) 

CR-PGA 
 

CR-PGA 
K-AS+ K-AS+ K-AS+ C-L+ (B) C-MF-S (B) 

K-AS+ (L) CR-PGA (U) K-AS+ (B) 

below -8 
to -14 

100/0 

0:20 – 1:35 0:25  0:50 1:30 1:50 0:25 – 1:10 0:20 – 0:25 

A/D-49 (B) 

N-9311 
N-EG4 
AS-4FE 
A-AVP 

N-9311 
N-EG4 
AS-4FE 
A-AVP 

A-AVP A-AVP See  
“below -3 to -8” row. 

See  
“below -3 to -8” row. 

75/25 
0:30 – 1:20 0:25  0:55 1:40 2:00 0:20 – 1:05 0:15 – 0:25 

C-MF-S (L) 
C-L (U) CR-PGA CR-PGA C-MF-S 

 
C-MF-S 
K-AS+ 

See  
“below -3 to -8” row. 

See  
“below -3 to -8” row. 

below -14 
to -18 100/0 0:20 – 0:35 0:02 0:09 0:30 0:45 

 

C-MF-S (L) A-AVP (B) Generic Generic Generic Generic 

below -18 
to -25 100/0 0:20 – 0:35 0:01 0:03 0:10 0:20 

C-MF-S (L) A-AVP (B) Generic Generic Generic Generic 

below -25 
to LOUT 100/0 0:20 – 0:35 0:00 0:02 0:07 0:10 

C-MF-S (L) A-AVP (B) Generic Generic Generic Generic 

L = DRIVES LOWER LIMIT      U = DRIVES UPPER LIMIT      B = DRIVES BOTH 
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7. OTHER CHANGES TO HOLDOVER TIME GUIDELINES  
 
In addition to the changes made to the Type I, II, III, and IV HOT Guidelines, several 
other changes were made to the HOT Guidelines for Winter 2023-24. 
 
These changes are documented in this section. 
 
 
7.1 Updated Guidance for Snow Mixed with Freezing Fog 
 
The HOT guidance for conditions of “Snow Mixed with Freezing Fog” for SAE Type I, 
Type II, Type III, and Type IV fluids was updated for the 2023-24 HOT Guidelines to 
reflect changes to the Type II and Type IV generic HOT values. The values within 
the generic “Snow Mixed with Freezing Fog” table represent 50 percent of the 
corresponding “Moderate Snow” generic HOT values. 
 
The “Snow Mixed with Freezing Fog” HOT values for Type II and Type IV fluids are 
shown in Table 7.1. Values that have been updated for Winter 2023-24 are shown 
in green. All updated values represent increases as compared to Winter 2022-23, 
with the increases ranging from one minute to five minutes. 
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Table 7.1: Updated Snow Mixed with Freezing Fog Generic HOT Values – 
Winter 2023-24 

Outside Air Temp. 
(°C) 

Fluid Concentration 
Fluid/Water by % Volume Type II Type IV 

-3 and above 

100/0 0:15 - 0:28 0:15 - 0:30 

75/25 0:08 - 0:15 0:20 - 0:38 

50/50 0:04 - 0:08 0:05 - 0:13 

below -3 
to -8 

100/0 0:10 - 0:20 0:13 - 0:28 

75/25 0:05 - 0:13 0:15 - 0:33 

below -8 
to -14 

100/0 0:08 - 0:15 0:13 - 0:25 

75/25 0:05 - 0:10 0:13 - 0:28 

below -14 
to -18 100/0 0:01 - 0:04 0:01 - 0:05 

below -18 
to -25 100/0 0:01 - 0:02 0:01 - 0:02 

below -25 
to LOUT 100/0 0:00 - 0:01 0:00 - 0:01 

 
 
7.2 Updated Notes in HOT Tables 
 
Several notes and cautions were updated within the HOT tables. The changes include 
the following: 
 

• A note was added to the “Snow Mixed with Freezing Fog” HOT table and 
“Active Frost” HOT table to indicate that the user must ensure fluids are 
present in the list of fluids to use the generic HOTs in the tables; 

• A note was modified in all HOT tables to indicate that the visibility table must 
be used in conditions of light or very light snow mixed with rain or drizzle; and 

• A note was added to the “Snowfall Intensities as a Function of Prevailing 
Visibility” table indicating that use of the table when visibility is being reduced 
by snow alongside a form of obscuration (such as fog, haze, etc.) may result 
in overestimation of the actual snowfall intensity. Use of the visibility table 
remains recommended in all snow conditions. 
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7.3 Maximum On-Wing Viscosity 
 

The viscosity section in the Type II, III and IV list of fluids within the HOT Guidelines 
has been expanded for Winter 2023-24. Two new columns have been added to the 
list of fluids showing the maximum on-wing viscosity (MOWV) values for each fluid, 
measured using the manufacturer’s method and an alternate method (where 
applicable). 
 
 

7.4 Active Frost Holdover Time Guidelines 
 

Endurance time testing in active frost was conducted with all fluids submitted for 
standard endurance time testing in 2022-23. Additional active frost tests were also 
conducted with retained samples of fluids that were tested in 2021-22 and 
commercialized for the winter of 2022-23; the active frost data sets are now 
complete for all fluids that were submitted for testing in 2021-22. 
 

The test data for the fluids submitted in 2022-23 can be found within the relevant 
test report appendix (Appendix D). The test durations were compared to their 
respective generic HOTs. All completed (“failed”) tests surpassed the generic HOTs; 
as did all tests that were not completed (due to active frost ending before fluid failure 
could occur). 
 

The generic frost HOTs can be considered substantiated for all fluids added to the 
HOT Guidelines for Winter 2023-24. As a result, no changes were made to the active 
frost HOTs for Winter 2023-24. 
 

Additional active frost data will be collected in Winter 2023-24 with retained samples 
of the fluids that were submitted for testing in Winter 2022-23. 
 
 

7.5 Allowance Time Tables 
 

The changes below have been made to the allowance time values in all allowance 
time tables. 
 

• The existing allowance times for Light Ice Pellets Mixed with Light or Moderate 
Freezing Drizzle (-PLFZDZ, -FZDZPL, FZDZPL) have been extended to Light Ice 
Pellets Mixed with Light or Moderate Drizzle (-PLDZ, -DZPL, DZPL) for 
conditions above 0°C. 

• The existing allowance times for Moderate Ice Pellets with Freezing Drizzle 
(PLFZDZ) have been extended to Moderate Ice Pellets with Drizzle (PLDZ) for 
conditions above 0°C. 

 

The research supporting these changes is documented in the TC report, TP 15561E, 
Testing and Evaluation of Mixed Phase Icing Conditions: Winter 2022-23 (8). 
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8. CONCLUSIONS 
 
The conclusions derived from the testing conducted as part of the Winter 2022-23 
HOT development program are provided in this section. 
 
 

8.1 Annual Testing and Research 
 
Endurance time testing was carried out with seven de/anti-icing fluids in the winter 
of 2022-23. The results of this testing (and additional research) led to several 
changes being made to the HOT Guidelines. The changes, described below, were 
included in the Winter 2023-24 HOT Guidelines. 
 

1. Fluid-specific HOT Guidelines were created for one new fluid: ALAB 
PROFLIGHT EG4 (Type IV). 

2. Fluid-specific HOT Guidelines were removed for four existing fluids: Newave 
Aerochemical FCY-2 Bio+(Type II), Clariant Max Flight 04 (Type IV), Shaanxi 
Cleanway Cleansurface IV (Type IV), and JSC RCP Nordix Defrost EG 4 
(Type IV). 

3. Increases were made to the Type II and Type IV generic HOTs as a result of 
the removed fluids. 

4. The generic HOT guidance for conditions of “Snow Mixed with Freezing Fog” 
was updated to reflect changes to the generic Type II and Type IV snow HOTs. 

5. A note was added to the “Snow Mixed with Freezing Fog” HOT table and 
“Active Frost” HOT table to indicate that the user must ensure fluids are 
present in the list of fluids to use the generic HOTs in the tables. 

6. A note was modified in all HOT tables to indicate that the visibility table must 
be used in conditions of light or very light snow mixed with rain or drizzle. 

7. A note was added to the “Snowfall Intensities as a Function of Prevailing 
Visibility” table indicating that use of the table when visibility is being reduced 
by snow alongside a form of obscuration (such as fog, haze, etc.) may result 
in overestimation of the actual snowfall intensity. 

8. The list of fluids within the HOT Guidelines was expanded to include MOWV 
values for all Type II, Type III, and Type IV fluids. 

9. The existing allowance times for Light Ice Pellets Mixed with Light or Moderate 
Freezing Drizzle (-PLFZDZ, -FZDZPL, FZDZPL) have been extended to Light Ice 
Pellets Mixed with Light or Moderate Drizzle (-PLDZ, -DZPL, DZPL) for 
conditions above 0°C in all allowance time tables. 

10. The existing allowance times for Moderate Ice Pellets with Freezing Drizzle 
(PLFZDZ) have been extended to Moderate Ice Pellets with Drizzle (PLDZ) for 
conditions above 0°C in all allowance time tables. 
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9. RECOMMENDATIONS 
 
It is recommended that any new Type II, III, or IV fluids should be evaluated over the 
entire range of conditions encompassed by the HOT tables. 
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TRANSPORT CANADA 
STATEMENT OF WORK EXCERPT –  

AIRCRAFT & ANTI-ICING FLUID WINTER TESTING 2022-23 
 
 
4. Endurance Time Testing for Maintenance and Publication of HOT 

Guidance Material  – Priority 1 
 
This program element is funded by the fluid manufacturers. The extent of effort for 
this program element will be determined by the number of new fluids submitted for 

testing. 
(For the 2022-23 testing season, testing of three thickened HOT fluids is 

anticipated.) 
 

a) Conduct endurance time tests with samples of Type I, Type II, Type III, and 
Type IV fluids supplied by fluid manufacturers. Testing will be conducted using 
the methodology provided in Aerospace Recommended Practice (ARP) 5485 
and/or ARP5945 under the following activities: 

i. Setup and planning for natural snow, natural frost, artificial snow, and 
simulated freezing precipitation testing; 

ii. Fluid management, training, and updates to project-specific software 
systems (covered under a related program element);  

iii. Natural snow testing at the P.E.T. test site under a wide range of 
temperature, precipitation rate, and wind conditions (in some cases, 
travel to other locations may be necessary to collect a more complete set 
of data);  

iv. Natural frost testing at the P.E.T. test site under a wide range of 
temperatures;  

v. Simulated freezing precipitation at the NRC CEF (in freezing drizzle, light 
freezing rain, freezing fog, and rain on a cold-soaked surface);  

vi. Conduct artificial snow testing (as required) at the P.E.T. test site and/or 
an alternate temperature controlled facility; 

vii. Complete any outstanding testing required for fluid samples submitted in 
previous years; and 

viii. For all testing conducted, record individual fluid endurance times, log, and 
file data.  

  



APPENDIX A 

APS/Library/Projects/301351 (TC Deicing 2022-23)/Reports/HOT/Final Version 1.0/Report Components/Appendices/Appendix A/Appendix A.docx 
Final Version 1.0, May 24 

A-2 

b) Analyse the data collected and disseminate to fluid manufacturers, as required. 

c) Prepare reports on the findings and disseminate to TC/FAA and fluid 
manufacturers as required.  

d) Prepare presentation material for the SAE G-12 meetings. 
 



APPENDIX B 
 

PROCEDURES FOR HOLDOVER TIME TESTING 
 

• Procedure: Endurance Time Testing in Simulated Freezing Precipitation with 
SAE Type I, II, III, and IV De/Anti-Icing Fluids 

• Procedure: Endurance Time Testing in Natural Snow with SAE Type I, II, III, 
and IV De/Anti-Icing Fluids 

• Procedure: Endurance Time Testing in Simulated Snow with SAE Type I, II, III, 
and IV De/Anti-Icing Fluids 

• Procedure: Endurance Time Testing in Active Frost with SAE Type I, II, III, and 
IV De/Anti-Icing Fluids 

• Procedure: Endurance Time Testing in Natural Snow Below -10°C with SAE 
Type I De/Anti-Icing Fluids 

• Procedure: Overall Program of Tests at NRC, March 2022 

• Procedure: Overall Program of Tests at PMG, April 2022 



 

 



 

 

PROCEDURE: 
ENDURANCE TIME TESTING IN SIMULATED FREEZING PRECIPITATION 

WITH SAE TYPE I, II, III, AND IV DE/ANTI-ICING FLUIDS
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PROCEDURE: 
ENDURANCE TIME TESTING IN NATURAL SNOW 

WITH SAE TYPE I, II, III, AND IV DE/ANTI-ICING FLUIDS 
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PROCEDURE: 
ENDURANCE TIME TESTING IN SIMULATED SNOW WITH 

SAE TYPE I, II, III, AND IV DE/ANTI-ICING FLUIDS
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PROCEDURE: 
ENDURANCE TIME TESTING IN ACTIVE FROST 

WITH SAE TYPE I, II, III, AND IV DE/ANTI-ICING FLUIDS 
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PROCEDURE: 
ENDURANCE TIME TESTING IN NATURAL SNOW BELOW -10°C 

WITH SAE TYPE I DE/ANTI-ICING FLUIDS 
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PROCEDURE: 
OVERALL PROGRAM OF TESTS AT NRC, MARCH 2022 
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