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PREFACE 
 
Under contract to the Transportation Development Centre of Transport Canada, APS 
Aviation Inc. has undertaken a research program to advance aircraft ground de/anti-icing 
technology. The specific objectives of the APS Aviation Inc. test program are the following: 
 
• To develop holdover time data for all newly-qualified de/anti-icing fluids; 

• To examine the effect of heated fluids on Type II, III and IV fluid endurance times; 

• To evaluate weather data from previous winters that can have an impact on the holdover 
time table format; 

• To assist in the testing of flow of contaminated fluid from aircraft wings during takeoff; 

• To validate the laboratory snow test protocol with Type II, III and IV fluids; 

• To develop performance specifications for an integrated weather system that measures 
holdover time; 

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

• To conduct endurance time tests on non-aluminum plates; 

• To conduct endurance time tests in frost on various test surfaces; 

• To compile historical data for calculation of holdover times based on a small number of 
inputs; and 

• To assist DND Canada in evaluating the standards used at various DND sites. 
 
The research activities of the program conducted on behalf of Transport Canada during the 
winter of 2007-08 are documented in six reports. The titles of the reports are as follows: 
 
• TP 14869E Aircraft Ground De/Anti-Icing Fluid Holdover Time Development Program 

for the 2007-08 Winter; 

• TP 14870E Winter Weather Impact on Holdover Time Table Format (1995-2008); 

• TP 14871E Aircraft Trials to Examine Anti-Icing Fluid Flow-Off Characteristics: Ice 
Pellet Allowance Time Expansion Research; 

• TP 14872E Aircraft Ground Icing General Research Activities During the 2007-08 
Winter;  

• TP 14873E Regression Coefficients and Equations Used to Develop the Winter 
2008-09 Aircraft Ground Deicing Holdover Time Tables; and  

• TP 14874E Effect of Heat on Endurance Times of Anti-Icing Fluids. 
 
In addition, the following three interim reports are being prepared: 
 
• Endurance Time Testing in Snow: Comparison of Indoor and Outdoor Data for 2007-08 

and Other Artificial Snow Projects; 

• Fluid Endurance Times Using Composite Surfaces; and 
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• Substantiation of Aircraft Ground Deicing Holdover Times in Frost Conditions. 
 
In addition, the following report was written for DND as part of this contract; this report 
does not have a TP number: 
 
• Development of the Canadian Forces Approved Ground Icing Program (AGIP), Evaluation 

Methods for Current Performance and Recommendations for Improvement Project: Report 
on Site Visit to 14 Wing Greenwood. 

 
This report, TP 14869E, has the following objective: 
 
• To develop holdover time data for all newly qualified de/anti-icing fluids. 
 
This objective was met by conducting endurance time tests with different fluids in simulated 
freezing precipitation at the National Research Council Canada Climatic Engineering Facility 
in Ottawa, and by carrying out tests in natural snow conditions at a test facility operated by 
APS Aviation Inc. at Montreal-Trudeau Airport in Montreal. 
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EXECUTIVE SUMMARY 
 
Under contract to the Transportation Development Centre (TDC) of Transport 
Canada, 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) tables for new de/anti-icing fluids, is addressed in this report. 
The objective was met by conducting HOT tests with four new fluids.  
 
Test conditions, test parameters, and test bed specifications were determined based 
on the requirements of Aerospace Recommended Practice (ARP) 5485 and 
ARP5495, 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 measured during testing included: failure time, type of precipitation, 
rate of precipitation, visibility, wind speed, wind direction, ambient temperature, test 
surface temperature, fluid brand, fluid type, and fluid concentration. 
 
 
Data Collection and Testing 
 
During the 2007-08 test season, data was collected from tests conducted during 
natural snow events at the APS test site at Montreal-Trudeau Airport in Montreal, 
and from tests conducted in simulated precipitation conditions, including freezing 
drizzle, light freezing rain, freezing fog, and rain on cold-soaked surfaces, at the 
National Research Council Canada (NRC) Climatic Engineering Facility (CEF) in 
Ottawa.  
 
APS conducted 520 tests in the winter of 2007-08. Four fluids were tested, including 
two Type II fluids, one Type III fluid and one Type IV fluid. The distribution of tests 
is listed in Table ES-1 by precipitation condition and fluid type.  
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TABLE ES-1: Summary of Tests Conducted in 2007-08 

Fluid Type 

Precipitation Condition 

Freezing 
Fog 

Natural 
Snow 

Freezing 
Drizzle 

Light 
Freezing 

Rain 

Rain on 
Cold-Soaked 

Wing 
Total 

Type I 0 0 0 0 0 0 

Type II Neat 24 52 16 16 8 116 

Type II 75/25 16 33 16 16 8 89 

Type II 50/50 8 37 8 8 0 61 

Type III Neat 12 54 8 10 5 89 

Type III 75/25 8 50 8 9 4 79 

Type III 50/50 4 24 4 6 0 38 

Type IV Neat 0 19 0 0 0 19 

Type IV 75/25 0 21 0 0 0 21 

Type IV 50/50 0 8 0 0 0 8 

Total 72 298 60 65 25 520 
 
 
Changes to the Holdover Time Guidelines 
 

The changes below were made to the HOT guidelines for the winter of 2008-09. 
 

1. A fluid-specific table was produced for one new Type II fluid, Kilfrost 
ABC-K Plus.  

2. At the request of the fluid manufacturer, a fluid-specific table was produced 
for Dow Chemical UCAR™ FlightGuard AD-480. The table is identical to the 
ABAX AD-480 table. 

3. The removal of obsolete data resulted in increases to cold-soaked wing 
holdover times in the generic Type IV HOT guidelines. 

4. A note has been added to all Type II and Type IV tables to advise users that 
radiational cooling during active frost conditions may reduce holdover time 
when operating close to the lower end of the temperature range. 

5. The FAA removed the Aviation Xi’an KHF-II Type II fluid-specific table due to 
results of additional testing; at the time of writing, the table remained in the 
Transport Canada guidelines. 

 
 
Recommendations 
 
It is recommended that any new Type I, Type II, Type III or Type IV fluids be 
evaluated over the entire range of conditions in the HOT tables. 
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SOMMAIRE 
 
En vertu d’un contrat avec le Centre de développement des transports (CDT) de 
Transports Canada, avec l’appui de la Federal Aviation Administration (FAA) et de 
plusieurs fabricants de liquides, APS Aviation Inc. (APS) a entrepris des essais et un 
programme de recherches visant à approfondir la technologie de dégivrage et 
d’antigivrage d’aéronefs au sol. Le programme poursuivait plusieurs objectifs et les 
travaux effectués pour atteindre ces objectifs sont documentés dans une suite de 
rapports connexes. Le principal objectif, le développement de lignes directrices sur 
les durées d’efficacité (HOT) de nouveaux liquides de dégivrage et d’antigivrage, fait 
l’objet du présent rapport. Pour atteindre cet objectif, des essais sur les durées 
d’efficacité ont été menés avec quatre liquides.  
 
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 ARP5485 et ARP5495, 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 un support 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 : temps de 
défaillance, type de précipitation, taux de précipitation, visibilité, vitesse du vent, 
direction du vent, température ambiante, température de la surface d’essai, marque 
de commerce du liquide, type de liquide et concentration du liquide. 
 
 
Collecte de données et essais 
 
Les données recueillies au cours de la saison d’essai 2007-2008 concernaient des 
tests sous neige naturelle menés à l’installation d’essai d’APS, à l’aéroport 
Montréal-Trudeau, à Montréal, de même que des essais effectués dans des 
conditions de précipitations simulées incluant de la bruine verglaçante, de la pluie 
verglaçante faible, du brouillard verglaçant et de la pluie sur des surfaces imprégnées 
de froid à l’installation de génie climatique du Conseil national de recherches du 
Canada (CNRC), à Ottawa.  
 
Au cours de l’hiver 2007-2008, un total de 520 essais ont été menés par APS. 
Quatre liquides ont fait l’objet de tests, soit deux liquides de type II, un liquide de 
type III et un liquide de type IV. Le tableau ES-1 présente la répartition des essais 
réalisés, selon la précipitation et le type de liquide.  
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TABLEAU ES-1 : Sommaire des essais effectués en 2007-08 

Type de liquide 

Condition de précipitation 

Brouillard 
verglaçant 

Neige 
naturelle 

Bruine 
verglaçante 

Pluie 
verglaçante 

faible 

Pluie sur 
aile 

imprégnée 
de froid 

Total 

Type I 0 0 0 0 0 0 

Type II pur 24 52 16 16 8 116 

Type II 75/25 16 33 16 16 8 89 

Type II 50/50 8 37 8 8 0 61 

Type III pur 12 54 8 10 5 89 

Type III 75/25 8 50 8 9 4 79 

Type III 50/50 4 24 4 6 0 38 

Type IV pur 0 19 0 0 0 19 

Type IV 75/25 0 21 0 0 0 21 

Type IV 50/50 0 8 0 0 0 8 

Total 72 298 60 65 25 520 

 
 
Changements aux lignes directrices sur les durées d’efficacité 
 
Les changements ci-dessous ont été apportés aux lignes directrices relatives aux 
durées d’efficacité pour l’hiver 2008-2009. 
 

1. Un tableau spécifique a été créé pour un nouveau liquide de type II, Kilfrost 
ABC-K Plus. 

2. À la demande du fabricant, un tableau spécifique a été créé pour le liquide 
Dow Chemical UCARMC FlightGuard AD-480. Ce tableau est identique à celui 
pour ABAX AD-480. 

3. Le retrait de données obsolètes a entraîné l’augmentation des durées 
d’efficacité dans des conditions de pluie sur une aile imprégnée de froid 
indiquées dans les lignes directrices génériques relatives aux durées 
d’efficacité des liquides de type IV. 

4. Une note avisant les utilisateurs que le refroidissement par rayonnement dans 
des conditions de givre actif peut réduire la durée d’efficacité des liquides 
utilisés dans des températures se rapprochant de la température extérieure la 
plus basse a été ajoutée à tous les tableaux des liquides de type II et de 
type IV. 
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5. La FAA a retiré le tableau spécifique au liquide de type II Aviation Xi’an KHF-II 
en raison des résultats obtenus dans le cadre d’essais supplémentaires ; au 
moment de la rédaction de ce rapport, ce tableau figurait toujours dans les 
lignes directrices de Transports Canada.  

 
 
Recommandations 
 
Il est recommandé que tout nouveau liquide de type I, de type II, de type III ou de 
type IV soit évalué pour toute la gamme des conditions couvertes par les tableaux 
des durées d’efficacité. 
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1. INTRODUCTION 
 
Under winter precipitation conditions, aircraft are cleaned with a freezing point 
depressant fluid and protected against further accumulation by an additional 
application of such a fluid, possibly thickened to extend the protection time. Aircraft 
ground deicing had, until recently, never been researched and there is still an 
incomplete understanding of the hazard and of what can be done to reduce the risks 
posed by the operation of aircraft in winter precipitation conditions. This "winter 
operations contaminated aircraft – ground" program of research is aimed at 
overcoming this lack of knowledge. 
 
Since the early 1990s, the Transportation Development Centre (TDC) of Transport 
Canada has managed and conducted de/anti-icing related tests at various sites in 
Canada; it has also coordinated worldwide testing and evaluation of evolving 
technologies related to de/anti-icing operations with the co-operation of the United 
States Federal Aviation Administration (FAA), the National Research Council Canada 
(NRC), the Meteorological Service of Canada (MSC), several major airlines, and 
deicing fluid manufacturers. The TDC is continuing its research, development, testing 
and evaluation program. 
 
Under contract to the TDC, with financial support from the FAA, APS Aviation Inc. 
(APS) has undertaken research activities to further advance aircraft ground 
de/anti-icing technology. 
 
 
1.1 Background 
 
Over the past 18 winters, APS has completed considerable testing related to 
de/anti-icing fluids on behalf of Transport Canada. Specifically, research has been 
conducted to determine fluid holdover times, to substantiate holdover time (HOT) 
tables, and to further the knowledge and development of deicing technology. A 
summary of the research activities related to fluid HOT testing completed by APS is 
provided in Table 1.1. 
 
 
1.2 Objectives 
 
The detailed objectives of the HOT test program for the 2007-08 winter season are 
provided in the work statement given in Appendix A. The primary objective of the 
test program was to conduct flat plate tests under conditions of natural and simulated 
precipitation to determine de/anti-icing fluid endurance times for new fluids, and to 
develop HOT guidelines based on samples of newly and previously qualified deicing 
and anti-icing fluids. 
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Table 1.1: Summary of APS Holdover Time Testing Activities 

 

Year
Transport Canada

Publication #
Conditions Tested Fluids Tested

Location of 
Testing

1990-91 TP 11206E  • Natural Precipitation (mostly snow)  • Type II (100/0)
Mostly Montreal

Worldwide

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

St. John's

1992-93 TP 11836E
 • Natural Precipitation (snow)
 • Simulated Freezing Drizzle (prelim)
 • Simulated Freezing Fog (outdoor)

 • Type I (Standard)
Montreal

Ottawa (NRC)

1993-94
Summary Report

Available

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

 • Type II (75/25, 50/50) 
Montreal

Ottawa (NRC)

1994-95 TP 12654E

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

 • Type I
 • Type IV (Preliminary)

Montreal
Ottawa (NRC)

1995-96 TP 12896E

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

 • Type IV
Montreal

Ottawa (NRC)

1996-97 TP 13131E

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

 • New Type IVs
 • Type III

Montreal
Ottawa (NRC)

1997-98 TP 13318E

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

 • New Type IVs
Montreal

Ottawa (NRC)

1998-99 TP 13477E

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

 • Type IV (Low Viscosity)
 • Type II
 • Type I

Montreal
Ottawa (NRC)

1999-2000 TP 13659E

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

 • Type IV
 • Type II
 • Type I

Montreal
Ottawa (NRC)

Varennes (IREQ)

2000-01 TP 13826E

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

 • Type IV
 • Type II
 • Type I

Montreal
Ottawa (NRC)

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

 
 
  

Year
Transport Canada

Publication #
Conditions Tested Fluids Tested

Location of 
Testing

2001-02 TP 13991E

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

 • Type IV
 • Type II
 • Type I

Montreal
Ottawa (NRC)

Val D'Or 
North Bay

2002-03 TP 14144E

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

 • Type IV
 • Type II
 • Type I

Montreal
Ottawa (NRC)

2003-04 TP 14374E

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

 • Type III
 • Type II

Montreal
Ottawa (NRC)

Val d'Or 
Ste-Adele

2004-05 TP 14443E

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

 • Type IV
 • Type III
 • Type II

Montreal
Ottawa (NRC)

2005-06 TP 14712E

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

 • Type IV
 • Type II
 • Type I

Montreal
Ottawa (NRC)

2006-07 TP 14776E

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

 • Type IV
 • Type II
 • Type I

Montreal
Ottawa (NRC)

2007-08 TP 14869E

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

 • Type IV
 • Type III
 • Type II

Montreal
Ottawa (NRC)
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1.3 Content of this Report 
 
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 current information over the previous 
year’s report. Key changes are listed below. 
 
• Removal of the detailed methodology section. For this information the reader is 

directed to the 2002-03 HOT report, TP 14144E (1). Any changes from the 
2002-03 methodology are addressed in the current report. 

• Removal of individual fluid data. This information is included in the individual 
fluid reports provided to the fluid manufacturers. Reports for any fluids that are 
qualified or expected to be qualified are included as appendices to the HOT 
report. 

• Removal of the fluid thickness section. This information is included in the 
individual fluid reports provided to the fluid manufacturers.  

 
The 2007-08 report is presented the same way. 
 
 
1.4 Report Format 
 
The following list provides short descriptions of subsequent sections of this report: 
 

a) Section 2 summarizes 2007-08 testing; 

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

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

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

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

f) Section 7 presents conclusions derived from the test program; and  

g) Section 8 lists recommendations for future testing. 
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1.5 Publication of Holdover Time Guidelines 
 
HOT guidelines are currently published on the following Transport Canada website: 
 
• http://www.tc.gc.ca/CivilAviation/commerce/HoldoverTime/menu.htm  

 
For a thorough understanding of the subject matter, the HOT guidelines should be 
used in conjunction with TP 14052E, Guidelines for Aircraft Ground Icing Operations 
(Second Edition) (2), which includes reference material related to ground icing 
operations. TP 14052E (2) is also available on the Transport Canada website. 
 

http://www.tc.gc.ca/CivilAviation/commerce/HoldoverTime/menu.htm
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2. TESTING IN 2007-08 
 
 
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) 
5485, Endurance Time Tests for Aircraft Deicing/Anti-Icing Fluids: SAE Type II, III, 
and IV (3). Test procedures for HOT testing of Type I fluids were developed in 
accordance with SAE, ARP5945, Endurance Time Tests for Aircraft 
Deicing/Anti-Icing Fluids: SAE Type I (4). 
 
Because this report serves as the publishing vehicle for APS’ endurance time testing 
procedures, all of the procedures are included in the report, even if they are not used 
in a given year (for example, the Type I procedure is included even if no Type I fluids 
are tested). This is to ensure the most current procedure is available for reference.  
 
The procedures valid for the 2007-08 winter are included in Appendix B. They 
include: 
 

1. Test Requirements for Natural Precipitation Flat Plate Testing; 

2. Determination of Endurance Times of Type I Fluids Under Natural Snow 
Precipitation at Dorval; 

3. Test Requirements for Simulated Freezing Precipitation Flat Plate Testing; and 

4. Overall Program of Tests at NRC, March-April 2008. 
 
The first two procedures provide the detailed test methodology for natural snow 
testing. The third procedure provides the detailed test methodology for indoor 
simulated light freezing rain, freezing fog, freezing drizzle and rain on cold-soaked 
surface testing. 
 
The fourth procedure was developed to coordinate HOT testing and other aircraft 
ground icing research projects at the annual APS indoor simulated precipitation test 
session. HOT testing and other program element testing were conducted at the same 
session in order to maximize use of the facility and resources. The procedure provides 
detailed test plans, personnel assignments, fluid requirements and the precipitation 
schedule for this session. 
 
The endurance time test methodology is described in detail in the Transport Canada 
report, TP 14144E, Aircraft Ground De/Anti-Icing Fluid Holdover Time Development 
Program for the 2002-03 Winter (1). 
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2.2 Test Sites 
 
During the 2007-08 test season, data was collected for tests conducted during 
natural snow events at the APS test site at Montreal-Trudeau Airport in Montreal. 
Data was also collected in simulated precipitation conditions including freezing 
drizzle, light freezing rain, freezing fog, and rain on cold-soaked surfaces at the NRC 
Climatic Engineering Facility (CEF) in Ottawa.  
 
 
2.3 Fluids Tested 
 
Four fluids were tested during the winter of 2007-08: Kilfrost ABC-K Plus (Type II), 
Kilfrost P2143-2 (Type II), Clariant Safewing MP III (Type III), and ABAX F292 
(Type IV). All four fluids were formulated with propylene glycol (PG); no ethylene 
glycol (EG) formulated fluids were tested. Additional relevant data for these fluids is 
given in Table 2.1. Fluid viscosity information is given in Table 2.2. 
 

Table 2.1: List of Fluids Received 

 
 

Clariant Safewing MP III III 100% 8-Jan-08 TV 455 34.75

Clariant Safewing MP III III 75% 8-Jan-08 TV 455 27.00

Clariant Safewing MP III III 50% 8-Jan-08 TV 455 18.25

ABAX F292 IV 100% 6-Feb-08 L7-311 not measured

ABAX F292 IV 75% 6-Feb-08 L7-311 not measured

ABAX F292 IV 50% 6-Feb-08 L7-311 not measured

Kilfrost ABC-K Plus II 75% 14-Feb-08 P2143-021408 26.50

Kilfrost ABC-K Plus II 50% 14-Feb-08 P2143-021408 20.25

Kilfrost ABC-K Plus II 100% 14-Feb-08 P2143-021408 35.75

Kilfrost P2143-2 II 100% 14-Feb-08 P2143-021408 35.75

Kilfrost P2143-2 II 75% 13-Mar-08 P2143-0313408 26.50

Kilfrost P2143-2 II 50% 13-Mar-08 P2143-0313408 20.25
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Table 2.2: Fluid Viscosity 

 
1 Manufacturer Method 
2 AIR 9968 Method 

Stated
(mPa.s)       

Measured
(mPa.s)       

Spindle
(Brookfield)

Volume
(mL)

Temp
(°C)

Speed
(rpm)

Time
(mins)

Stated
(mPa.s)       

Measured
(mPa.s)       

Spindle
(Brookfield)

Volume
(mL)

Temp
(°C)

Speed
(rpm)

Time
(mins)

Clariant Safewing MP III 100% 135 139 LV0 16 20 0.3 11 n/a n/a n/a n/a n/a

Clariant Safewing MP III 75% 304 387 LV0 16 20 0.3 11 n/a n/a n/a n/a n/a

Clariant Safewing MP III 50% 142 197 LV0 16 20 0.3 11 n/a n/a n/a n/a n/a

ABAX F292 100% 14,800
not 

measured
31 10 20 0.3 10

not
provided

not 
measured

n/a n/a n/a n/a n/a

ABAX F292 75% 8,700
not 

measured
31 10 20 0.3 10

not
provided

not 
measured

n/a n/a n/a n/a n/a

ABAX F292 50% 900
not 

measured
31 10 20 0.3 10

not
provided

not 
measured

n/a n/a n/a n/a n/a

Kilfrost ABC-K Plus 75% 13,500 12,650 LV2-disc 150 20 0.3 10 13,500 12,650 LV1 500 20 0.3 10

Kilfrost ABC-K Plus 50% 4,000 4,200 LV2-disc 150 20 0.3 10 4,800 5,260 LV2-disc 150 20 0.3 10

Kilfrost ABC-K Plus 100% 3,500 2,850 LV2-disc 150 20 0.3 10 3,100 2,640 LV1 500 20 0.3 10

Kilfrost P2143-2 100% 5,000 5,500 LV2-disc 150 20 0.3 10 5,500 4,940 LV1 500 20 0.3 10

Kilfrost P2143-2 75% 8,300 8,300 LV2-disc 150 20 0.3 10 9,000 10,010 LV1 500 20 0.3 10

Kilfrost P2143-2 50% 3,500 8,150 LV2-disc 150 20 0.3 10 4,000 7,500 LV1 500 20 0.3 10
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Testing with ABAX F292 was stopped at the request of the fluid manufacturer prior 
to the simulated freezing precipitation test session. Testing was completed with 
Kilfrost P2143-2, Clariant Safewing MP III and ABAX F292; however, none of these 
fluids will be commercialized. 
 
Detailed reports on the performance of each fluid were provided to the fluid 
manufacturers. As per the protocol described in Subsection 1.3, a copy of the Kilfrost 
ABC-K Plus report has been included as an appendix to this report (see Appendix C). 
 
 
2.4 Description of Tests 
 
In total, 520 endurance time tests were conducted during the winter of 2007-08. A 
log of endurance time tests for each fluid tested was included in the detailed fluid 
performance reports provided to the fluid manufacturers.  
 
A summary of the total number of tests conducted by precipitation condition, fluid 
type and fluid dilution in the winter of 2007-08 is shown in Table 2.3.  
 

Table 2.3: Summary of Tests Conducted 

Fluid Type 

Precipitation Condition 

Freezing 
Fog 

Natural 
Snow 

Freezing 
Drizzle 

Light 
Freezing 

Rain 

Rain on 
Cold-Soaked 

Wing 
Total 

Type I 0 0 0 0 0 0 

Type II Neat 24 52 16 16 8 116 

Type II 75/25 16 33 16 16 8 89 

Type II 50/50 8 37 8 8 0 61 

Type III Neat 12 54 8 10 5 89 

Type III 75/25 8 50 8 9 4 79 

Type III 50/50 4 24 4 6 0 38 

Type IV Neat 0 19 0 0 0 19 

Type IV 75/25 0 21 0 0 0 21 

Type IV 50/50 0 8 0 0 0 8 

Total 72 298 60 65 25 520 
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2.5 Artificial Snow Tests 
 
A number of tests were also conducted in artificial snow. These tests were 
documented in a separate interim report which was provided to Transport Canada 
and the FAA. They will be documented in a published report in future. 
 
 
2.6 Supplemental Tests with Octagon EcoFlo 
 
Octagon EcoFlo, a non-glycol based fluid, was submitted for testing in June 2007. 
It was tested in simulated conditions, including artificial snow, in July 2007 and 
subsequently added to the list of qualified Type I fluids. Natural snow tests were 
conducted with this fluid during the winter 2007-08 to confirm the endurance times 
previously measured in artificial snow. The natural snow tests confirmed the fluid 
performance is equivalent or superior to Type I fluids tested in past years. The results 
were provided to the fluid manufacturer in a revised version of the individual fluid 
report. 
 
 
2.7 Supplemental Tests with Aviation Xi’an KHF-II 
 
Supplemental tests were conducted with Aviation Xi’an KHF-II in July 2008. The 
tests were conducted as a result of concerns with the viscosity of the production 
fluid that were brought forward at the SAE G-12 HOT Subcommittee meeting in May 
2008 in Warsaw. The purpose of the tests was to verify holdover times with a new 
sample. 
 
A supplemental test procedure, Overall Program of Tests at NRC, July 2008, was 
developed for the conduct of these tests. Additional unrelated research projects were 
conducted concurrently at the July NRC test session. The test procedure is included 
in Appendix D. 
 
In addition to the NRC holdover time verification tests, Xi’an also indicated they 
would be carrying out additional tests according to SAE Aerospace Material 
Specification (AMS) 1428. The results of the AMS 1428 tests, in particular the 
aerodynamic test, have not yet been provided to Transport Canada and the FAA. As 
a result, the FAA decided to remove Aviation Xi’an KHF-II from its list of qualified 
fluids, and to remove the Aviation Xi’an KHF-II fluid-specific table from its 2008-09 
HOT guidelines. At the time of writing, Transport Canada had not yet decided if 
Aviation Xi’an KHF-II would be removed from the Canadian guidelines. 
 
The removal of the Aviation Xi’an KHF-II table from the guidelines did not impact the 
Type IV generic HOT table. 
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3. TYPE I ENDURANCE TIME RESULTS AND HOLDOVER TIME 
GUIDELINES 

 
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 the endurance times of Type I 
deicing fluids formulated with propylene glycol, ethylene glycol or diethylene glycol 
be measured. However, they do require that the endurance times of fluids formulated 
with other glycol bases or with non-glycol bases be measured. This is to ensure the 
endurance time performance of these fluids are similar to the performance of the 
Type I fluids used to generate the currently accepted values in the Type I HOT table. 
 
Although APS no longer measures endurance times of all Type I fluids, the Type I 
Endurance Time Results and HOT Guidelines chapter remains in this report to 
document the current values in the Type I HOT guidelines. In addition, endurance 
times of some Type I fluids are still tested, either a) at the request of the fluid 
manufacturer or b) because the fluid is not propylene glycol, ethylene glycol or 
diethylene glycol based. In years where Type I fluids are tested, the results are 
published in this chapter. 
 
No Type I fluids were submitted for testing in 2007-08 and no changes were made 
to the values in the Type I HOT guidelines for 2008-09. The Transport Canada and 
FAA 2008-09 generic Type I HOT guidelines are included in Appendix E. 
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4. TYPE II ENDURANCE TIME RESULTS AND HOLDOVER 
TIME GUIDELINES 

 
Two Type II fluids were tested in 2007-08: Kilfrost ABC-K Plus and Kilfrost P2143-2. 
Kilfrost P2143-2 was not commercialized and therefore detailed test results have not 
been included in this report. The Transport Canada and FAA 2008-09 Type II HOT 
guidelines are included in Appendix E. 
 
 
4.1 New Fluids 
 
One new Type II fluid, Kilfrost ABC-K Plus, was tested in the winter of 2007-08 and 
will be introduced for the winter 2008-09 operating season. A fluid-specific HOT 
table was created for Kilfrost ABC-K Plus based on the results of the HOT testing 
and will be included in the 2008-09 HOT guidelines. 
 
The detailed test results and analysis for Kilfrost ABC-K Plus are included in the 
fluid-specific report that was provided to the fluid manufacturer. A copy of this report 
is included in Appendix C.  
 
The introduction of Kilfrost ABC-K Plus did not impact the generic Type II HOT 
guidelines. 
 
 
4.2 Removed Fluids 
 
Aviation Xi’an KHF-II was removed from the FAA guidelines in the winter of 2008-09 
as a result of concerns with the viscosity of the production fluid (see Subsection 2.6). 
At the time of writing, the fluid had not been removed from the Transport Canada 
guidelines.  
 
 
4.3 Changes to Holdover Time Guidelines Format 
 
Testing during natural frost events has indicated that fluid endurance times in frost 
may be shorter than the published holdover times in some conditions. Further work 
is required to substantiate the current endurance time test protocol for natural frost 
conditions, before any changes are made to frost holdover times. Additional work 
will be completed during the winter of 2008-09. 
 
In the interim, Transport Canada and the FAA have addressed this issue by adding a 
note to all Type II and Type IV HOT tables, including generic and fluid-specific tables, 
to advise users that radiational cooling during active frost conditions may reduce 
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holdover time when operating close to the lower end of the outside air temperature 
range.  
 
 
4.4 Evolution of Type II Generic Holdover Time Values 
 
The generic HOT guidelines for Type II fluid were developed prior to 1996-97 based 
on the results of endurance time tests with “grandfathered” fluids, such as Kilfrost 
ABC-3. Since then, the data from all new fluids tested has been used to modify the 
generic HOT guidelines as required. There are several notable exceptions. 
 

1. A fluid-specific table is no longer produced for Clariant Safewing MP II 1951, 
but the fluid is still available for use with the generic HOT guidelines and 
therefore is still used in the calculation of generic Type II values. 

 
2. Although Aviation Xi’an KHF-II was removed from the FAA HOT guidelines for 

2008-09 winter operations, it remains in the calculation of generic Type II 
values as it remains in the Transport Canada guidelines (see Subsection 2.6).  

 
3. Following the winter of 2003-04, a decision was made that fluid-specific 

holdover times would not be provided for Type II fluids in snow at 
temperatures below -14°C. This was due to the limited data that exits for 
most fluids at these temperatures. Instead, all Type II fluids are given 
pre-established “generic” holdover times in very cold snow. These holdover 
times were determined based on historical data and analysis.  

 
The history of Type II fluid testing and the evolution of the fluid-specific and generic 
Type II holdover time values are illustrated through a series of tables presented in 
Tables 4.1 to 4.24. Each table represents one cell in the HOT guidelines and the title 
of the table links the table to the appropriate cell. The first row in each table contains 
the generic values from testing in 1998-99. Each subsequent set of two rows 
represents a winter test season and the subsequent winter’s HOT table values. The 
final line contains the generic and fluid-specific holdover time values for use in 
2008-09 winter operations. Underlined values indicate the fluid or fluids responsible 
for the generic holdover time. If no value is underlined, it implies that the generic 
value is based on the results of “grandfathered” fluids.  
 
Due to space limitations, the following abbreviations are used in the tables: 

• Kilfrost ABC-II PLUS (ABC-II+); 

• Clariant Safewing MP II 1951 (C-1951); 

• ABAX Ecowing 26 (A-E26); 

• Kilfrost ABC-2000 (K2000); 
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• Kilfrost ABC-K Plus (ABC-K+); 

• Octagon E Max II (E II); 

• Clariant Safewing MP II 2025 ECO (C-2025); 

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

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

• Aviation Xi’an Hi-tech KHF-II (X-KHF-II). 
 
 
4.5 Fluids Responsible for the Type II Generic Holdover Time Values 
 
The fluids responsible for the values in each cell of the generic Type II HOT guidelines 
in 2008-09 are shown in Table 4.25. “Grandfather” is indicated where 
“grandfathered” fluids are responsible for the times in the cells. 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 Neat Fluid, Snow, -3ºC and Above 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:20-0:45

1998-99 Endurance Time 
Test Results

0:25-0:55

1999-00 HOT Table Values 0:20-0:45 0:25-0:55

1999-00 Endurance Time 
Test Results

0:20-0:45

2000-01 HOT Table Values 0:20-0:45 0:25-0:55 0:20-0:45

2000-01 Endurance Time 
Test Results

0:40-1:00

2001-02 HOT Table Values 0:20-0:45 0:25-0:55 0:20-0:45 0:40-1:00

2001-02 Endurance Time 
Test Results

0:30-1:00 0:40-1:20

2002-03 HOT Table Values 0:20-0:45 0:25-0:55 0:40-1:00 0:30-1:00 0:40-1:20

2002-03 Endurance Time 
Test Results

0:40-1:10

2003-04 HOT Table Values 0:20-0:45 0:25-0:55 0:40-1:00 0:30-1:00 0:40-1:20 0:40-1:10

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:20-0:45 0:25-0:55 0:40-1:00 0:30-1:00 0:40-1:20 0:40-1:10

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:20-0:45 0:25-0:55 0:40-1:00 0:30-1:00 0:40-1:20 0:40-1:10

2005-06 Endurance Time 
Test Results

1:00-1:35

2006-07 HOT Table Values 0:20-0:45 0:25-0:55 0:40-1:00 0:30-1:00 0:40-1:20 0:40-1:10 1:00-1:35

2006-07 Endurance Time 
Test Results

0:30-0:55 0:45-1:20

2007-08 HOT Table Values 0:20-0:45 0:25-0:55 0:40-1:00 0:30-1:00 0:40-1:20 0:40-1:10 1:00-1:35 0:30-0:55 0:45-1:20

2007-08 Endurance Time 
Test Results

1:00-1:40

2008-09 HOT Table Values 0:20-0:45 0:25-0:55 0:40-1:00 0:30-1:00 0:40-1:20 0:40-1:10 1:00-1:35 0:30-0:55 0:45-1:20 1:00-1:40
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Table 4.2: Type II 75/25 Fluid, Snow, -3ºC and Above 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:15-0:30

1998-99 Endurance Time 
Test Results

0:25-0:50

1999-00 HOT Table Values 0:15-0:30 0:25-0:50

1999-00 Endurance Time 
Test Results

0:15-0:35

2000-01 HOT Table Values 0:15-0:30 0:25-0:50 0:15-0:35

2000-01 Endurance Time 
Test Results

0:25-0:45

2001-02 HOT Table Values 0:15-0:30 0:25-0:50 0:15-0:35 0:25-0:45

2001-02 Endurance Time 
Test Results

0:30-1:05 0:25-0:55

2002-03 HOT Table Values 0:15-0:30 0:25-0:50 0:25-0:45 0:30-1:05 0:25-0:55

2002-03 Endurance Time 
Test Results

0:25-0:45

2003-04 HOT Table Values 0:15-0:30 0:25-0:50 0:25-0:45 0:30-1:05 0:25-0:55 0:25-0:45

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:15-0:30 0:25-0:50 0:25-0:45 0:30-1:05 0:25-0:55 0:25-0:45

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:15-0:30 0:25-0:50 0:25-0:45 0:30-1:05 0:25-0:55 0:25-0:45

2005-06 Endurance Time 
Test Results

0:40-1:20

2006-07 HOT Table Values 0:15-0:30 0:25-0:50 0:25-0:45 0:30-1:05 0:25-0:55 0:25-0:45 0:40-1:20

2006-07 Endurance Time 
Test Results

0:20-0:40 0:25-0:40

2007-08 HOT Table Values 0:15-0:30 0:25-0:50 0:25-0:45 0:30-1:05 0:25-0:55 0:25-0:45 0:40-1:20 0:20-0:40 0:25-0:40

2007-08 Endurance Time 
Test Results

0:35-1:10

2008-09 HOT Table Values 0:15-0:30 0:25-0:50 0:25-0:45 0:30-1:05 0:25-0:55 0:25-0:45 0:40-1:20 0:20-0:40 0:25-0:40 0:35-1:10
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Table 4.3: Type II 50/50 Fluid, Snow, -3ºC and Above 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:05-0:15

1998-99 Endurance Time 
Test Results

0:15-0:35

1999-00 HOT Table Values 0:05-0:15 0:15-0:35

1999-00 Endurance Time 
Test Results

0:05-0:15

2000-01 HOT Table Values 0:05-0:15 0:15-0:35 0:05-0:15

2000-01 Endurance Time 
Test Results

0:10-0:20

2001-02 HOT Table Values 0:05-0:15 0:15-0:35 0:05-0:15 0:10-0:20

2001-02 Endurance Time 
Test Results

0:15-0:30 0:10-0:25

2002-03 HOT Table Values 0:05-0:15 0:15-0:35 0:10-0:20 0:15-0:30 0:10-0:25

2002-03 Endurance Time 
Test Results

0:05-0:15

2003-04 HOT Table Values 0:05-0:15 0:15-0:35 0:10-0:20 0:15-0:30 0:10-0:25 0:05-0:15

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:05-0:15 0:15-0:35 0:10-0:20 0:15-0:30 0:10-0:25 0:05-0:15

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:05-0:15 0:15-0:35 0:10-0:20 0:15-0:30 0:10-0:25 0:05-0:15

2005-06 Endurance Time 
Test Results

0:10-0:25

2006-07 HOT Table Values 0:05-0:15 0:15-0:35 0:10-0:20 0:15-0:30 0:10-0:25 0:05-0:15 0:10-0:25

2006-07 Endurance Time 
Test Results

0:15-0:25 0:15-0:25

2007-08 HOT Table Values 0:05-0:15 0:15-0:35 0:10-0:20 0:15-0:30 0:10-0:25 0:05-0:15 0:10-0:25 0:15-0:25 0:15-0:25

2007-08 Endurance Time 
Test Results

0:05-0:15

2008-09 HOT Table Values 0:05-0:15 0:15-0:35 0:10-0:20 0:15-0:30 0:10-0:25 0:05-0:15 0:10-0:25 0:15-0:25 0:15-0:25 0:05-0:15
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Table 4.4: Type II Neat Fluid, Snow, Below -3ºC to -14ºC 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:15-0:40

1998-99 Endurance Time 
Test Results

0:15-0:35

1999-00 HOT Table Values 0:15-0:35 0:15-0:35

1999-00 Endurance Time 
Test Results

0:20-0:40

2000-01 HOT Table Values 0:15-0:35 0:15-0:35 0:20-0:40

2000-01 Endurance Time 
Test Results

0:35-0:55

2001-02 HOT Table Values 0:15-0:35 0:15-0:35 0:20-0:40 0:35-0:55

2001-02 Endurance Time 
Test Results

0:25-0:45 0:35-1:10

2002-03 HOT Table Values 0:15-0:35 0:15-0:35 0:35-0:55 0:25-0:45 0:35-1:10

2002-03 Endurance Time 
Test Results

0:35-1:00

2003-04 HOT Table Values 0:15-0:35 0:15-0:35 0:35-0:55 0:25-0:45 0:35-1:10 0:35-1:00

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:15-0:35 0:15-0:35 0:35-0:55 0:25-0:45 0:35-1:10 0:35-1:00

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:15-0:35 0:15-0:35 0:35-0:55 0:25-0:45 0:35-1:10 0:35-1:00

2005-06 Endurance Time 
Test Results

0:40-1:05

2006-07 HOT Table Values 0:15-0:35 0:15-0:35 0:35-0:55 0:25-0:45 0:35-1:10 0:35-1:00 0:40-1:05

2006-07 Endurance Time 
Test Results

0:15-0:30 0:35-1:00

2007-08 HOT Table Values 0:15-0:30 0:15-0:35 0:35-0:55 0:25-0:45 0:35-1:10 0:35-1:00 0:40-1:05 0:15-0:30 0:35-1:00

2007-08 Endurance Time 
Test Results

0:50-1:25

2008-09 HOT Table Values 0:15-0:30 0:15-0:35 0:35-0:55 0:25-0:45 0:35-1:10 0:35-1:00 0:40-1:05 0:15-0:30 0:35-1:00 0:50-1:25
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Table 4.5: Type II 75/25 Fluid, Snow, Below -3ºC to -14ºC 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:15-0:30

1998-99 Endurance Time Test 
Results

0:15-0:35

1999-00 HOT Table Values 0:15-0:25 0:15-0:35

1999-00 Endurance Time Test 
Results

0:15-0:25

2000-01 HOT Table Values 0:15-0:25 0:15-0:35 0:15-0:25

2000-01 Endurance Time Test 
Results

0:25-0:40

2001-02 HOT Table Values 0:15-0:25 0:15-0:35 0:15-0:25 0:25-0:40

2001-02 Endurance Time Test 
Results

0:25-0:50 0:25-0:50

2002-03 HOT Table Values 0:15-0:25 0:15-0:35 0:25-0:40 0:25-0:50 0:25-0:50

2002-03 Endurance Time Test 
Results

0:25-0:45

2003-04 HOT Table Values 0:15-0:25 0:15-0:35 0:25-0:40 0:25-0:50 0:25-0:50 0:25-0:45

2003-04 Endurance Time Test 
Results

2004-05 HOT Table Values 0:15-0:25 0:15-0:35 0:25-0:40 0:25-0:50 0:25-0:50 0:25-0:45

2004-05 Endurance Time Test 
Results

2005-06 HOT Table Values 0:15-0:25 0:15-0:35 0:25-0:40 0:25-0:50 0:25-0:50 0:25-0:45

2005-06 Endurance Time Test 
Results

0:20-0:40

2006-07 HOT Table Values 0:15-0:25 0:15-0:35 0:25-0:40 0:25-0:50 0:25-0:50 0:25-0:45 0:20-0:40

2006-07 Endurance Time Test 
Results

0:10-0:20 0:15-0:30

2007-08 HOT Table Values 0:10-0:20 0:15-0:35 0:25-0:40 0:25-0:50 0:25-0:50 0:25-0:45 0:20-0:40 0:10-0:20 0:15-0:30

2007-08 Endurance Time Test 
Results

0:35-1:05

2008-09 HOT Table Values 0:10-0:20 0:15-0:35 0:25-0:40 0:25-0:50 0:25-0:50 0:25-0:45 0:20-0:40 0:10-0:20 0:15-0:30 0:35-1:05
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Table 4.6: Type II Neat Fluid, Snow, Below -14ºC to -25ºC 

 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:15-0:30

1998-99 Endurance Time 
Test Results

0:15-0:30

1999-00 HOT Table Values 0:15-0:30 0:15-0:30

1999-00 Endurance Time 
Test Results

0:20-0:35

2000-01 HOT Table Values 0:15-0:30 0:15-0:30 0:20-0:35

2000-01 Endurance Time 
Test Results

0:30-0:50

2001-02 HOT Table Values 0:15-0:30 0:15-0:30 0:20-0:35 0:30-0:50

2001-02 Endurance Time 
Test Results

0:20-0:40 0:35-1:05

2002-03 HOT Table Values 0:15-0:30 0:15-0:30 0:30-0:50 0:15-0:30 0:15-0:30

2002-03 Endurance Time 
Test Results

0:30-0:55

2003-04 HOT Table Values 0:15-0:30 0:15-0:30 0:30-0:50 0:15-0:30 0:15-0:30 0:15-0:30

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:15-0:30 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30*

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:15-0:30 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30*

2005-06 Endurance Time 
Test Results

0:35-0:55

2006-07 HOT Table Values 0:15-0:30 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30*

2006-07 Endurance Time 
Test Results

0:10-0:25 0:15-0:30

2007-08 HOT Table Values 0:15-0:30 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30*

2007-08 Endurance Time 
Test Results

0:05-0:15

2008-09 HOT Table Values 0:15-0:30 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30*

*Generic HOT values were used for this cell

C
U

R
R
EN

T
H

IS
T
O

R
IC

A
L



4.  TYPE II ENDURANCE TIME RESULTS AND HOLDOVER TIME GUIDELINES 

M:\Projects\PM2103.001 (TC Deicing 07-08)\Reports\HOT\Final Version 1.0\TP 14869E Final Version 1.0.docx 
Final Version 1.0, October 19 

24 

Table 4.7: Type II Neat Fluid, Freezing Drizzle, -3ºC and Above 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:30-1:00

1998-99 Endurance Time 
Test Results

0:35-1:10

1999-00 HOT Table Values 0:30-1:00 0:35-1:10

1999-00 Endurance Time 
Test Results

0:35-0:55

2000-01 HOT Table Values 0:30-0:55 0:35-1:10 0:35-0:55

2000-01 Endurance Time 
Test Results

0:50-1:35

2001-02 HOT Table Values 0:30-0:55 0:35-1:10 0:35-0:55 0:50-1:35

2001-02 Endurance Time 
Test Results

0:55-1:35 0:45-1:35

2002-03 HOT Table Values 0:30-0:55 0:35-1:10 0:50-1:35 0:55-1:35 0:45-1:35

2002-03 Endurance Time 
Test Results

0:40-1:00

2003-04 HOT Table Values 0:30-0:55 0:35-1:10 0:50-1:35 0:55-1:35 0:45-1:35 0:40-1:00

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:30-0:55 0:35-1:10 0:50-1:35 0:55-1:35 0:45-1:35 0:40-1:00

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:30-0:55 0:35-1:10 0:50-1:35 0:55-1:35 0:45-1:35 0:40-1:00

2005-06 Endurance Time 
Test Results

1:20-2:00

2006-07 HOT Table Values 0:30-0:55 0:35-1:10 0:50-1:35 0:55-1:35 0:45-1:35 0:40-1:00 1:20-2:00

2006-07 Endurance Time 
Test Results

0:35-1:05 0:50-1:30

2007-08 HOT Table Values 0:30-0:55 0:35-1:10 0:50-1:35 0:55-1:35 0:45-1:35 0:40-1:00 1:20-2:00 0:35-1:05 0:50-1:30

2007-08 Endurance Time 
Test Results

1:50-2:00

2008-09 HOT Table Values 0:30-0:55 0:35-1:10 0:50-1:35 0:55-1:35 0:45-1:35 0:40-1:00 1:20-2:00 0:35-1:05 0:50-1:30 1:50-2:00
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Table 4.8: Type II 75/25 Fluid, Freezing Drizzle, -3ºC and Above 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:20-0:45

1998-99 Endurance Time 
Test Results

0:30-1:00

1999-00 HOT Table Values 0:20-0:45 0:30-1:00

1999-00 Endurance Time 
Test Results

0:25-0:45

2000-01 HOT Table Values 0:20-0:45 0:30-1:00 0:25-0:45

2000-01 Endurance Time 
Test Results

0:45-1:05

2001-02 HOT Table Values 0:20-0:45 0:30-1:00 0:25-0:45 0:45-1:05

2001-02 Endurance Time 
Test Results

0:45-1:15 0:40-1:10

2002-03 HOT Table Values 0:20-0:45 0:30-1:00 0:45-1:05 0:45-1:15 0:40-1:10

2002-03 Endurance Time 
Test Results

0:25-0:45

2003-04 HOT Table Values 0:20-0:45 0:30-1:00 0:45-1:05 0:45-1:15 0:40-1:10 0:25-0:45

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:20-0:45 0:30-1:00 0:45-1:05 0:45-1:15 0:40-1:10 0:25-0:45

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:20-0:45 0:30-1:00 0:45-1:05 0:45-1:15 0:40-1:10 0:25-0:45

2005-06 Endurance Time 
Test Results

1:15-2:00

2006-07 HOT Table Values 0:20-0:45 0:30-1:00 0:45-1:05 0:45-1:15 0:40-1:10 0:25-0:45 1:15-2:00

2006-07 Endurance Time 
Test Results

0:25-0:45 0:25-0:45

2007-08 HOT Table Values 0:20-0:45 0:30-1:00 0:45-1:05 0:45-1:15 0:40-1:10 0:25-0:45 1:15-2:00 0:25-0:45 0:25-0:45

2007-08 Endurance Time 
Test Results

1:25-2:00

2008-09 HOT Table Values 0:20-0:45 0:30-1:00 0:45-1:05 0:45-1:15 0:40-1:10 0:25-0:45 1:15-2:00 0:25-0:45 0:25-0:45 1:25-2:00
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Table 4.9: Type II 50/50 Fluid, Freezing Drizzle, -3ºC and Above 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:10-0:20

1998-99 Endurance Time 
Test Results

0:05-0:25

1999-00 HOT Table Values 0:05-0:20 0:05-0:25

1999-00 Endurance Time 
Test Results

0:05-0:15

2000-01 HOT Table Values 0:05-0:15 0:05-0:25 0:05-0:15

2000-01 Endurance Time 
Test Results

0:15-0:25

2001-02 HOT Table Values 0:05-0:15 0:05-0:25 0:05-0:15 0:15-0:25

2001-02 Endurance Time 
Test Results

0:15-0:25 0:15-0:30

2002-03 HOT Table Values 0:05-0:15 0:05-0:25 0:15-0:25 0:15-0:25 0:15-0:30

2002-03 Endurance Time 
Test Results

0:10-0:15

2003-04 HOT Table Values 0:05-0:15 0:05-0:25 0:15-0:25 0:15-0:25 0:15-0:30 0:10-0:15

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:05-0:15 0:05-0:25 0:15-0:25 0:15-0:25 0:15-0:30 0:10-0:15

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:05-0:15 0:05-0:25 0:15-0:25 0:15-0:25 0:15-0:30 0:10-0:15

2005-06 Endurance Time 
Test Results

0:20-0:30

2006-07 HOT Table Values 0:05-0:15 0:05-0:25 0:15-0:25 0:15-0:25 0:15-0:30 0:10-0:15 0:20-0:30

2006-07 Endurance Time 
Test Results

0:10-0:20 0:10-0:15

2007-08 HOT Table Values 0:05-0:15 0:05-0:25 0:15-0:25 0:15-0:25 0:15-0:30 0:10-0:15 0:20-0:30 0:10-0:20 0:10-0:15

2007-08 Endurance Time 
Test Results

0:20-0:30

2008-09 HOT Table Values 0:05-0:15 0:05-0:25 0:15-0:25 0:15-0:25 0:15-0:30 0:10-0:15 0:20-0:30 0:10-0:20 0:10-0:15 0:20-0:30
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Table 4.10: Type II Neat Fluid, Freezing Drizzle, -3ºC to -10ºC 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:30-1:00

1998-99 Endurance Time 
Test Results

0:15-0:45

1999-00 HOT Table Values 0:15-0:45 0:15-0:45

1999-00 Endurance Time 
Test Results

0:25-0:50

2000-01 HOT Table Values 0:15-0:45 0:15-0:45 025-0:50

2000-01 Endurance Time 
Test Results

0:30-1:10

2001-02 HOT Table Values 0:15-0:45 0:15-0:45 025-0:50 0:30-1:10

2001-02 Endurance Time 
Test Results

0:25-0:50 0:35-1:00

2002-03 HOT Table Values 0:15-0:45 0:15-0:45 0:30-1:10 0:25-0:50 0:35-1:00

2002-03 Endurance Time 
Test Results

0:35-1:05

2003-04 HOT Table Values 0:15-0:45 0:15-0:45 0:30-1:10 0:25-0:50 0:35-1:00 0:35-1:05

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:15-0:45 0:15-0:45 0:30-1:10 0:25-0:50 0:35-1:00 0:35-1:05

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:15-0:45 0:15-0:45 0:30-1:10 0:25-0:50 0:35-1:00 0:35-1:05

2005-06 Endurance Time 
Test Results

0:35-1:30

2006-07 HOT Table Values 0:15-0:45 0:15-0:45 0:30-1:10 0:25-0:50 0:35-1:00 0:35-1:05 0:35-1:30

2006-07 Endurance Time 
Test Results

0:20-0:45 0:20-1:35

2007-08 HOT Table Values 0:15-0:45 0:15-0:45 0:30-1:10 0:25-0:50 0:35-1:00 0:35-1:05 0:35-1:30 0:20-0:45 0:20-1:35

2007-08 Endurance Time 
Test Results

0:25-1:00

2008-09 HOT Table Values 0:15-0:45 0:15-0:45 0:30-1:10 0:25-0:50 0:35-1:00 0:35-1:05 0:35-1:30 0:20-0:45 0:20-1:35 0:25-1:00
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Table 4.11: Type II 75/25 Fluid, Freezing Drizzle, -3ºC to -10ºC 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:20-0:45

1998-99 Endurance Time 
Test Results

0:15-0:30

1999-00 HOT Table Values 0:15-0:30 0:15-0:30

1999-00 Endurance Time 
Test Results

0:20-0:35

2000-01 HOT Table Values 0:15-0:30 0:15-0:30 0:20-0:35

2000-01 Endurance Time 
Test Results

0:20-0:50

2001-02 HOT Table Values 0:15-0:30 0:15-0:30 0:20-0:35 0:20-0:50

2001-02 Endurance Time 
Test Results

0:25-0:55 0:35-1:10

2002-03 HOT Table Values 0:15-0:30 0:15-0:30 0:20-0:50 0:25-0:55 0:35-1:10

2002-03 Endurance Time 
Test Results

0:30-0:40

2003-04 HOT Table Values 0:15-0:30 0:15-0:30 0:20-0:50 0:25-0:55 0:35-1:05 0:30-0:40

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:15-0:30 0:15-0:30 0:20-0:50 0:25-0:55 0:35-1:05 0:30-0:40

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:15-0:30 0:15-0:30 0:20-0:50 0:25-0:55 0:35-1:05 0:30-0:40

2005-06 Endurance Time 
Test Results

0:25-1:10

2006-07 HOT Table Values 0:15-0:30 0:15-0:30 0:20-0:50 0:25-0:55 0:35-1:05 0:30-0:40 0:25-1:10

2006-07 Endurance Time 
Test Results

0:15-0:30 0:25-0:45

2007-08 HOT Table Values 0:15-0:30 0:15-0:30 0:20-0:50 0:25-0:55 0:35-1:05 0:30-0:40 0:25-1:10 0:15-0:30 0:25-0:45

2007-08 Endurance Time 
Test Results

0:20-0:55

2008-09 HOT Table Values 0:15-0:30 0:15-0:30 0:20-0:50 0:25-0:55 0:35-1:05 0:30-0:40 0:25-1:10 0:15-0:30 0:25-0:45 0:20-0:55
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Table 4.12: Type II Neat Fluid, Light Freezing Rain, -3ºC and Above 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:15-0:30

1998-99 Endurance Time 
Test Results

0:30-0:40

1999-00 HOT Table Values 0:15-0:30 0:30-0:40

1999-00 Endurance Time 
Test Results

0:20-0:30

2000-01 HOT Table Values 0:15-0:30 0:30-0:40 0:20-0:30

2000-01 Endurance Time 
Test Results

0:40-0:50

2001-02 HOT Table Values 0:15-0:30 0:30-0:40 0:20-0:30 0:40-0:50

2001-02 Endurance Time 
Test Results

0:40-0:50 0:30-0:40

2002-03 HOT Table Values 0:15-0:30 0:30-0:40 0:40-0:50 0:40-0:50 0:30-0:40

2002-03 Endurance Time 
Test Results

0:25-0:35

2003-04 HOT Table Values 0:15-0:30 0:30-0:40 0:40-0:50 0:40-0:50 0:30-0:40 0:25-0:35

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:15-0:30 0:30-0:40 0:40-0:50 0:40-0:50 0:30-0:40 0:25-0:35

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:15-0:30 0:30-0:40 0:40-0:50 0:40-0:50 0:30-0:40 0:25-0:35

2005-06 Endurance Time 
Test Results

0:45-1:25

2006-07 HOT Table Values 0:15-0:30 0:30-0:40 0:40-0:50 0:40-0:50 0:30-0:40 0:25-0:35 0:45-1:25

2006-07 Endurance Time 
Test Results

0:25-0:35 0:30-0:45

2007-08 HOT Table Values 0:15-0:30 0:30-0:40 0:40-0:50 0:40-0:50 0:30-0:40 0:25-0:35 0:45-1:25 0:25-0:35 0:30-0:45

2007-08 Endurance Time 
Test Results

1:00-1:25

2008-09 HOT Table Values 0:15-0:30 0:30-0:40 0:40-0:50 0:40-0:50 0:30-0:40 0:25-0:35 0:45-1:25 0:25-0:35 0:30-0:45 1:00-1:25
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Table 4.13: Type II 75/25 Fluid, Light Freezing Rain, -3ºC and Above 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:10-0:25

1998-99 Endurance Time 
Test Results

0:20-0:40

1999-00 HOT Table Values 0:10-0:25 0:20-0:40

1999-00 Endurance Time 
Test Results

0:15-0:25

2000-01 HOT Table Values 0:10-0:25 0:20-0:40 0:15-0:25

2000-01 Endurance Time 
Test Results

0:25-0:35

2001-02 HOT Table Values 0:10-0:25 0:20-0:40 0:15-0:25 0:25-0:35

2001-02 Endurance Time 
Test Results

0:40-0:50 0:20-0:30

2002-03 HOT Table Values 0:10-0:25 0:20-0:40 0:25-0:35 0:40-0:50 0:20-0:30

2002-03 Endurance Time 
Test Results

0:20-0:25

2003-04 HOT Table Values 0:10-0:25 0:20-0:40 0:25-0:35 0:40-0:50 0:20-0:30 0:20-0:25

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:10-0:25 0:20-0:40 0:25-0:35 0:40-0:50 0:20-0:30 0:20-0:25

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:10-0:25 0:20-0:40 0:25-0:35 0:40-0:50 0:20-0:30 0:20-0:25

2005-06 Endurance Time 
Test Results

0:30-0:55

2006-07 HOT Table Values 0:10-0:25 0:20-0:40 0:25-0:35 0:40-0:50 0:20-0:30 0:20-0:25 0:30-0:55

2006-07 Endurance Time 
Test Results

0:15-0:25 0:15-0:25

2007-08 HOT Table Values 0:10-0:25 0:20-0:40 0:25-0:35 0:40-0:50 0:20-0:30 0:20-0:25 0:30-0:55 0:15-0:25 0:15-0:25

2007-08 Endurance Time 
Test Results

0:50-1:10

2008-09 HOT Table Values 0:10-0:25 0:20-0:40 0:25-0:35 0:40-0:50 0:20-0:30 0:20-0:25 0:30-0:55 0:15-0:25 0:15-0:25 0:50-1:10
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Table 4.14: Type II 50/50 Fluid, Light Freezing Rain, -3ºC and Above 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:05-0:10

1998-99 Endurance Time 
Test Results

0:05-0:15

1999-00 HOT Table Values 0:05-0:10 0:05-0:15

1999-00 Endurance Time 
Test Results

0:05-0:10

2000-01 HOT Table Values 0:05-0:10 0:05-0:15 0:05-0:10

2000-01 Endurance Time 
Test Results

0:05-0:10

2001-02 HOT Table Values 0:05-0:10 0:05-0:15 0:05-0:10 0:05-0:10

2001-02 Endurance Time 
Test Results

0:05-0:15 0:10-0:15

2002-03 HOT Table Values 0:05-0:10 0:05-0:15 0:05-0:10 0:05-0:15 0:10-0:15

2002-03 Endurance Time 
Test Results

0:05-0:10

2003-04 HOT Table Values 0:05-0:10 0:05-0:15 0:05-0:10 0:05-0:15 0:10-0:15 0:05-0:10

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:05-0:10 0:05-0:15 0:05-0:10 0:05-0:15 0:10-0:15 0:05-0:10

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:05-0:10 0:05-0:15 0:05-0:10 0:05-0:15 0:10-0:15 0:05-0:10

2005-06 Endurance Time 
Test Results

0:10-0:15

2006-07 HOT Table Values 0:05-0:10 0:05-0:15 0:05-0:10 0:05-0:15 0:10-0:15 0:05-0:10 0:10-0:15

2006-07 Endurance Time 
Test Results

0:05-0:10 0:05-0:10

2007-08 HOT Table Values 0:05-0:10 0:05-0:15 0:05-0:10 0:05-0:15 0:10-0:15 0:05-0:10 0:10-0:15 0:05-0:10 0:05-0:10

2007-08 Endurance Time 
Test Results

0:10-0:15

2008-09 HOT Table Values 0:05-0:10 0:05-0:15 0:05-0:10 0:05-0:15 0:10-0:15 0:05-0:10 0:10-0:15 0:05-0:10 0:05-0:10 0:10-0:15
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Table 4.15: Type II Neat Fluid, Light Freezing Rain, Below -3ºC to -10ºC 

 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:10-0:30

1998-99 Endurance Time 
Test Results

0:10-0:30

1999-00 HOT Table Values 0:10-0:30 0:10-0:30

1999-00 Endurance Time 
Test Results

0:15-0:30

2000-01 HOT Table Values 0:10-0:30 0:10-0:30 0:15-0:30

2000-01 Endurance Time 
Test Results

0:15-0:35

2001-02 HOT Table Values 0:10-0:25* 0:10-0:30 0:15-0:30 0:15-0:35

2001-02 Endurance Time 
Test Results

0:10-0:30 0:20-0:30

2002-03 HOT Table Values 0:10-0:25* 0:10-0:30 0:15-0:35 0:10-0:30 0:20-0:30

2002-03 Endurance Time 
Test Results

0:20-0:35

2003-04 HOT Table Values 0:10-0:25* 0:10-0:30 0:15-0:35 0:10-0:30 0:20-0:30 0:20-0:35

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:10-0:25* 0:10-0:30 0:15-0:35 0:10-0:30 0:20-0:30 0:20-0:35

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:10-0:25* 0:10-0:30 0:15-0:35 0:10-0:30 0:20-0:30 0:20-0:35

2005-06 Endurance Time 
Test Results

0:25-0:45

2006-07 HOT Table Values 0:10-0:25* 0:10-0:30 0:15-0:35 0:10-0:30 0:20-0:30 0:20-0:35 0:25-0:45

2006-07 Endurance Time 
Test Results

0:15-0:20 0:25-0:40

2007-08 HOT Table Values 0:10-0:20 0:10-0:30 0:15-0:35 0:10-0:30 0:20-0:30 0:20-0:35 0:25-0:45 0:15-0:20 0:25-0:40

2007-08 Endurance Time 
Test Results

0:15-0:35

2008-09 HOT Table Values 0:10-0:20 0:10-0:30 0:15-0:35 0:10-0:30 0:20-0:30 0:20-0:35 0:25-0:45 0:15-0:20 0:25-0:40 0:15-0:35

* Value in Type II generic table can not be more than value in Type IV generic table; values were reduced for this reason
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Table 4.16: Type II 75/25 Fluid, Light Freezing Rain, Below -3ºC to -10ºC 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:10-0:25

1998-99 Endurance Time 
Test Results

0:10-0:20

1999-00 HOT Table Values 0:10-0:20 0:10-0:20

1999-00 Endurance Time 
Test Results

0:15-0:20

2000-01 HOT Table Values 0:10-0:20 0:10-0:20 0:15-0:20

2000-01 Endurance Time 
Test Results

0:15-0:25

2001-02 HOT Table Values 0:10-0:20 0:10-0:20 0:15-0:20 0:15-0:25

2001-02 Endurance Time 
Test Results

0:15-0:30 0:15-0:30

2002-03 HOT Table Values 0:10-0:20 0:10-0:20 0:15-0:25 0:15-0:30 0:15-0:30

2002-03 Endurance Time 
Test Results

0:15-0:25

2003-04 HOT Table Values 0:10-0:20 0:10-0:20 0:15-0:25 0:15-0:30 0:15-0:30 0:15-0:25

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:10-0:20 0:10-0:20 0:15-0:25 0:15-0:30 0:15-0:30 0:15-0:25

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:10-0:20 0:10-0:20 0:15-0:25 0:15-0:30 0:15-0:30 0:15-0:25

2005-06 Endurance Time 
Test Results

0:30-0:40

2006-07 HOT Table Values 0:10-0:20 0:10-0:20 0:15-0:25 0:15-0:30 0:15-0:30 0:15-0:25 0:30-0:40

2006-07 Endurance Time 
Test Results

0:05-0:15 0:15-0:20

2007-08 HOT Table Values 0:05-0:15 0:10-0:20 0:15-0:25 0:15-0:30 0:15-0:30 0:15-0:25 0:30-0:40 0:05-0:15 0:15-0:20

2007-08 Endurance Time 
Test Results

0:05-0:30

2008-09 HOT Table Values 0:05-0:15 0:10-0:20 0:15-0:25 0:15-0:30 0:15-0:30 0:15-0:25 0:30-0:40 0:05-0:15 0:15-0:20 0:05-0:30
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Table 4.17: Type II Neat Fluid, Freezing Fog, -3ºC and Above 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:35-1:30

1998-99 Endurance Time 
Test Results

1:10-2:25

1999-00 HOT Table Values 0:35-1:30 1:10-2:25

1999-00 Endurance Time 
Test Results

0:55-1:40

2000-01 HOT Table Values 0:35-1:30 1:10-2:25 0:55-1:40

2000-01 Endurance Time 
Test Results

1:25-2:35

2001-02 HOT Table Values 0:35-1:30 1:10-2:25 0:55-1:40 1:25-2:35

2001-02 Endurance Time 
Test Results

1:30-3:05 2:05-3:45

2002-03 HOT Table Values 0:35-1:30 1:10-2:25 1:25-2:35 1:30-3:05 2:05-3:45

2002-03 Endurance Time 
Test Results

1:30-2:05

2003-04 HOT Table Values 0:35-1:30 1:10-2:25 1:25-2:35 1:30-3:05 2:05-3:45 1:30-2:05

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:35-1:30 1:10-2:25 1:25-2:35 1:30-3:05 2:05-3:45 1:30-2:05

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:35-1:30 1:10-2:25 1:25-2:35 1:30-3:05 2:05-3:45 1:30-2:05

2005-06 Endurance Time 
Test Results

3:30-4:00

2006-07 HOT Table Values 0:35-1:30 1:10-2:25 1:25-2:35 1:30-3:05 2:05-3:45 1:30-2:05 3:30-4:00

2006-07 Endurance Time 
Test Results

1:15-2:25 1:15-2:15

2007-08 HOT Table Values 0:35-1:30 1:10-2:25 1:25-2:35 1:30-3:05 2:05-3:45 1:30-2:05 3:30-4:00 1:15-2:25 1:15-2:15

2007-08 Endurance Time 
Test Results

2:15-3:45

2008-09 HOT Table Values 0:35-1:30 1:10-2:25 1:25-2:35 1:30-3:05 2:05-3:45 1:30-2:05 3:30-4:00 1:15-2:25 1:15-2:15 2:15-3:45
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Table 4.18: Type II 75/25 Fluid, Freezing Fog, -3ºC and Above 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:25-1:00

1998-99 Endurance Time 
Test Results

1:10-2:25

1999-00 HOT Table Values 0:25-1:00 1:10-2:25

1999-00 Endurance Time 
Test Results

0:45-1:15

2000-01 HOT Table Values 0:25-1:00 1:10-2:25 0:45-1:15

2000-01 Endurance Time 
Test Results

1:05-1:55

2001-02 HOT Table Values 0:25-1:00 1:10-2:25 0:45-1:15 1:05-1:55

2001-02 Endurance Time 
Test Results

1:40-3:30 1:25-2:50

2002-03 HOT Table Values 0:25-1:00 1:10-2:25 1:05-1:55 1:40-3:30 1:25-2:50

2002-03 Endurance Time 
Test Results

0:55-1:45

2003-04 HOT Table Values 0:25-1:00 1:10-2:25 1:05-1:55 1:40-3:30 1:25-2:50 0:55-1:45

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:25-1:00 1:10-2:25 1:05-1:55 1:40-3:30 1:25-2:50 0:55-1:45

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:25-1:00 1:10-2:25 1:05-1:55 1:40-3:30 1:25-2:50 0:55-1:45

2005-06 Endurance Time 
Test Results

2:30-4:00

2006-07 HOT Table Values 0:25-1:00 1:10-2:25 1:05-1:55 1:40-3:30 1:25-2:50 0:55-1:45 2:30-4:00

2006-07 Endurance Time 
Test Results

0:50-1:30 0:45-1:00

2007-08 HOT Table Values 0:25-1:00 1:10-2:25 1:05-1:55 1:40-3:30 1:25-2:50 0:55-1:45 2:30-4:00 0:50-1:30 0:45-1:00

2007-08 Endurance Time 
Test Results

1:40-2:30

2008-09 HOT Table Values 0:25-1:00 1:10-2:25 1:05-1:55 1:40-3:30 1:25-2:50 0:55-1:45 2:30-4:00 0:50-1:30 0:45-1:00 1:40-2:30
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Table 4.19: Type II 50/50 Fluid, Freezing Fog, -3ºC and Above 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:15-0:45

1998-99 Endurance Time 
Test Results

0:15-0:45

1999-00 HOT Table Values 0:15-0:35 0:15-0:45

1999-00 Endurance Time 
Test Results

0:20-0:30

2000-01 HOT Table Values 0:15-0:30 0:15-0:45 0:20-0:30

2000-01 Endurance Time 
Test Results

0:30-0:45

2001-02 HOT Table Values 0:15-0:30 0:15-0:45 0:20-0:30  0:30-0:45

2001-02 Endurance Time 
Test Results

1:00-2:10 0:30-0:55

2002-03 HOT Table Values 0:15-0:30 0:15-0:45  0:30-0:45 1:00-2:10 0:30-0:55

2002-03 Endurance Time 
Test Results

0:20-0:35

2003-04 HOT Table Values 0:15-0:30 0:15-0:45  0:30-0:45 1:00-2:10 0:30-0:55 0:20-0:35

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:15-0:30 0:15-0:45  0:30-0:45 1:00-2:10 0:30-0:55 0:20-0:35

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:15-0:30 0:15-0:45  0:30-0:45 1:00-2:10 0:30-0:55 0:20-0:35

2005-06 Endurance Time 
Test Results

0:55-1:45

2006-07 HOT Table Values 0:15-0:30 0:15-0:45  0:30-0:45 1:00-2:10 0:30-0:55 0:20-0:35 0:55-1:45

2006-07 Endurance Time 
Test Results

0:25-0:35 0:20-0:30

2007-08 HOT Table Values 0:15-0:30 0:15-0:45  0:30-0:45 1:00-2:10 0:30-0:55 0:20-0:35 0:55-1:45 0:25-0:35 0:20-0:30

2007-08 Endurance Time 
Test Results

0:35-1:05

2008-09 HOT Table Values 0:15-0:30 0:15-0:45  0:30-0:45 1:00-2:10 0:30-0:55 0:20-0:35 0:55-1:45 0:25-0:35 0:20-0:30 0:35-1:05
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Table 4.20: Type II Neat Fluid, Freezing Fog, Below -3ºC to -14ºC 

 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:35-1:30

1998-99 Endurance Time 
Test Results

0:30-1:05

1999-00 HOT Table Values 0:30-1:05 0:30-1:05

1999-00 Endurance Time 
Test Results

0:45-1:25

2000-01 HOT Table Values 0:20*-1:05 0:30-1:05 0:45-1:25

2000-01 Endurance Time 
Test Results

0:45-2:15

2001-02 HOT Table Values 0:20*-1:05 0:30-1:05 0:45-1:25 0:45-2:15

2001-02 Endurance Time 
Test Results

0:35-1:25 0:50-1:45

2002-03 HOT Table Values 0:20*-1:05 0:30-1:05  0:45-2:15 0:35-1:25 0:50-1:45

2002-03 Endurance Time 
Test Results

0:45-1:50

2003-04 HOT Table Values 0:20*-1:05 0:30-1:05  0:45-2:15 0:35-1:25 0:50-1:45 0:45-1:50

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:20*-1:05 0:30-1:05  0:45-2:15 0:35-1:25 0:50-1:45 0:45-1:50

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:20*-1:05 0:30-1:05  0:45-2:15 0:35-1:25 0:50-1:45 0:45-1:50

2005-06 Endurance Time 
Test Results

0:55-1:45

2006-07 HOT Table Values 0:20*-1:05 0:30-1:05  0:45-2:15 0:35-1:25 0:50-1:45 0:45-1:50 0:55-1:45

2006-07 Endurance Time 
Test Results

0:45-1:30 1:10-2:40

2007-08 HOT Table Values 0:20*-1:05 0:30-1:05  0:45-2:15 0:35-1:25 0:50-1:45 0:45-1:50 0:55-1:45 0:45-1:30 1:10-2:40

2007-08 Endurance Time 
Test Results

0:30-1:05

2008-09 HOT Table Values 0:20*-1:05 0:30-1:05  0:45-2:15 0:35-1:25 0:50-1:45 0:45-1:50 0:55-1:45 0:45-1:30 1:10-2:40 0:30-1:05

* Value in Type II generic table can not be more than value in Type IV generic table; values were reduced for this reason
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Table 4.21: Type II 75/25 Fluid, Freezing Fog, Below -3ºC to -14ºC 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:25-1:00

1998-99 Endurance Time 
Test Results

0:20-0:55

1999-00 HOT Table Values 0:20-0:55 0:20-0:55

1999-00 Endurance Time 
Test Results

0:35-1:00

2000-01 HOT Table Values 0:20-0:55 0:20-0:55 0:35-1:00

2000-01 Endurance Time 
Test Results

0:35-1:15

2001-02 HOT Table Values 0:20-0:55 0:20-0:55 0:35-1:00 0:35-1:15

2001-02 Endurance Time 
Test Results

0:35-1:15 0:30-1:20

2002-03 HOT Table Values 0:20-0:55 0:20-0:55 0:35-1:15 0:35-1:15 0:30-1:20

2002-03 Endurance Time 
Test Results

0:40-1:20

2003-04 HOT Table Values 0:20-0:55 0:20-0:55 0:35-1:15 0:35-1:15 0:30-1:20 0:40-1:20

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:20-0:55 0:20-0:55 0:35-1:15 0:35-1:15 0:30-1:20 0:40-1:20

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:20-0:55 0:20-0:55 0:35-1:15 0:35-1:15 0:30-1:20 0:40-1:20

2005-06 Endurance Time 
Test Results

0:40-1:10

2006-07 HOT Table Values 0:20-0:55 0:20-0:55 0:35-1:15 0:35-1:15 0:30-1:20 0:40-1:20 0:40-1:10

2006-07 Endurance Time 
Test Results

0:30-1:05 0:45-1:20

2007-08 HOT Table Values 0:20-0:55 0:20-0:55 0:35-1:15 0:35-1:15 0:30-1:20 0:40-1:20 0:40-1:10 0:30-1:05 0:45-1:20

2007-08 Endurance Time 
Test Results

0:25-1:25

2008-09 HOT Table Values 0:20-0:55 0:20-0:55 0:35-1:15 0:35-1:15 0:30-1:20 0:40-1:20 0:40-1:10 0:30-1:05 0:45-1:20 0:25-1:25
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Table 4.22: Type II Neat Fluid, Freezing Fog, Below -14ºC to -25ºC 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:20-1:30

1998-99 Endurance Time 
Test Results

0:15-0:20

1999-00 HOT Table Values 0:15-0:20 0:15-0:20

1999-00 Endurance Time 
Test Results

0:20-0:40

2000-01 HOT Table Values 0:15-0:20 0:15-0:20 0:20-0:40

2000-01 Endurance Time 
Test Results

0:25-0:45

2001-02 HOT Table Values 0:15-0:20 0:15-0:20 0:20-0:40 0:25-0:45

2001-02 Endurance Time 
Test Results

0:20-0:45 0:20-0:35

2002-03 HOT Table Values 0:15-0:20 0:15-0:20 0:25-0:45 0:20-0:45 0:20-0:35

2002-03 Endurance Time 
Test Results

0:25-0:45

2003-04 HOT Table Values 0:15-0:20 0:15-0:20 0:25-0:45 0:20-0:45 0:20-0:35 0:25-0:45

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:15-0:20 0:15-0:20 0:25-0:45 0:20-0:45 0:20-0:35 0:25-0:45

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:15-0:20 0:15-0:20 0:25-0:45 0:20-0:45 0:20-0:35 0:25-0:45

2005-06 Endurance Time 
Test Results

0:30-0:50

2006-07 HOT Table Values 0:15-0:20 0:15-0:20 0:25-0:45 0:20-0:45 0:20-0:35 0:25-0:45 0:30-0:50

2006-07 Endurance Time 
Test Results

0:25-0:35 0:35-0:50

2007-08 HOT Table Values 0:15-0:20 0:15-0:20 0:25-0:45 0:20-0:45 0:20-0:35 0:25-0:45 0:30-0:50 0:25-0:35 0:35-0:50

2007-08 Endurance Time 
Test Results

0:30-0:55

2008-09 HOT Table Values 0:15-0:20 0:15-0:20 0:25-0:45 0:20-0:45 0:20-0:35 0:25-0:45 0:30-0:50 0:25-0:35 0:35-0:50 0:30-0:55

C
U

R
R
EN

T
H

IS
T
O

R
IC

A
L



4.  TYPE II ENDURANCE TIME RESULTS AND HOLDOVER TIME GUIDELINES 

M:\Projects\PM2103.001 (TC Deicing 07-08)\Reports\HOT\Final Version 1.0\TP 14869E Final Version 1.0.docx 
Final Version 1.0, October 19 

40 

Table 4.23: Type II Neat Fluid, Rain on Cold-Soaked Wing, -3ºC and Above 

 
 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:10-0:40

1998-99 Endurance Time 
Test Results

0:05-1:00

1999-00 HOT Table Values 0:05-0:40 0:05-1:00

1999-00 Endurance Time 
Test Results

0:10-0:50

2000-01 HOT Table Values 0:05-0:40 0:05-1:00 0:10-0:50

2000-01 Endurance Time 
Test Results

0:20-1:25

2001-02 HOT Table Values 0:05-0:40 0:05-1:00 0:10-0:50 0:20-1:25

2001-02 Endurance Time 
Test Results

0:15-1:10 0:15-1:30

2002-03 HOT Table Values 0:05-0:40 0:05-1:00 0:20-1:25 0:15-1:10 0:15-1:30

2002-03 Endurance Time 
Test Results

0:10-1:15

2003-04 HOT Table Values 0:05-0:40 0:05-1:00 0:20-1:25 0:15-1:10 0:15-1:30 0:10-1:15

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:05-0:40 0:05-1:00 0:20-1:25 0:15-1:10 0:15-1:30 0:10-1:15

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:05-0:40 0:05-1:00 0:20-1:25 0:15-1:10 0:15-1:30 0:10-1:15

2005-06 Endurance Time 
Test Results

0:10-1:30

2006-07 HOT Table Values 0:05-0:40 0:05-1:00 0:20-1:25 0:15-1:10 0:15-1:30 0:10-1:15 0:10-1:30

2006-07 Endurance Time 
Test Results

0:05-0:45 0:10-1:15

2007-08 HOT Table Values 0:05-0:40 0:05-1:00 0:20-1:25 0:15-1:10 0:15-1:30 0:10-1:15 0:10-1:30 0:05-0:45 0:10-1:15

2007-08 Endurance Time 
Test Results

0:20-2:00

2008-09 HOT Table Values 0:05-0:40 0:05-1:00 0:20-1:25 0:15-1:10 0:15-1:30 0:10-1:15 0:10-1:30 0:05-0:45 0:10-1:15 0:20-2:00
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Table 4.24: Type II 75/25 Fluid, Rain on Cold-Soaked Wing, -3ºC and Above 

 

GENERIC ABC-II+ C-1951 A-E26 K2000 E II C-2025 C-Flight N-FCY-2 X-KHF-II ABC-K+

1998-99 HOT Table Values 0:05-0:25

1998-99 Endurance Time 
Test Results

0:05-0:50

1999-00 HOT Table Values 0:05-0:25 0:05-0:50

1999-00 Endurance Time 
Test Results

0:05-0:40

2000-01 HOT Table Values 0:05-0:25 0:05-0:50 0:05-0:40

2000-01 Endurance Time 
Test Results

0:10-1:00

2001-02 HOT Table Values 0:05-0:25 0:05-0:50 0:05-0:40 0:10-1:00

2001-02 Endurance Time 
Test Results

0:15-1:40 0:10-1:05

2002-03 HOT Table Values 0:05-0:25 0:05-0:50 0:10-1:00 0:15-1:40 0:10-1:05

2002-03 Endurance Time 
Test Results

0:05-0:50

2003-04 HOT Table Values 0:05-0:25 0:05-0:50 0:10-1:00 0:15-1:40 0:10-1:05 0:05-0:50

2003-04 Endurance Time 
Test Results

2004-05 HOT Table Values 0:05-0:25 0:05-0:50 0:10-1:00 0:15-1:40 0:10-1:05 0:05-0:50

2004-05 Endurance Time 
Test Results

2005-06 HOT Table Values 0:05-0:25 0:05-0:50 0:10-1:00 0:15-1:40 0:10-1:05 0:05-0:50

2005-06 Endurance Time 
Test Results

0:05-1:20

2006-07 HOT Table Values 0:05-0:25 0:05-0:50 0:10-1:00 0:15-1:40 0:10-1:05 0:05-0:50 0:05-1:20

2006-07 Endurance Time 
Test Results

0:05-0:25 0:05-0:45

2007-08 HOT Table Values 0:05-0:25 0:05-0:50 0:10-1:00 0:15-1:40 0:10-1:05 0:05-0:50 0:05-1:20 0:05-0:25 0:05-0:45

2007-08 Endurance Time 
Test Results

0:15-2:00

2008-09 HOT Table Values 0:05-0:25 0:05-0:50 0:10-1:00 0:15-1:40 0:10-1:05 0:05-0:50 0:05-1:20 0:05-0:25 0:05-0:45 0:15-2:00

C
U

R
R
EN

T
H

IS
T
O

R
IC

A
L



4.  TYPE II ENDURANCE TIME RESULTS AND HOLDOVER TIME GUIDELINES 

M:\Projects\PM2103.001 (TC Deicing 07-08)\Reports\HOT\Final Version 1.0\TP 14869E Final Version 1.0.docx 
Final Version 1.0, October 19 

42 

Table 4.25: Fluids Responsible for Type II Generic Holdover Time Values 

 

Approximate Holdover Times Anticipated Under
OAT Type II Fluid Various Weather Conditions

Concentration (hours:minutes)

°C °F Neat Fluid/Water FROST FREEZING SNOW FREEZING LIGHT FRZ RAIN ON COLD-

(% by volume) FOG DRIZZLE RAIN SOAKED WING

100/0 Grandfather (B) Grandfather (B) Grandfather (L) Grandfather (B) Grandfather (U)

C-1951 (B) C-1951 (U) C-1951 (U) ABC II + (L)

N-FCY-2 (L)

75/25 Grandfather (B) Grandfather (B) Grandfather (B) Grandfather (B) Grandfather (B)

-3 27 X-KHF-II (U) C-1951 (L) C-1951 (U) C-1951 (U) N-FCY-2 (B) 

and and C-2025 (U) C-2025 (U) ABC II + (L)

above above N-FCY-2 (U) N-FCY-2 (U) C-1951 (L) C-2025 (L)

X-KHF-II (U) X-KHF-II (U) C-Flight (L)

50/50 Grandfather (L) Grandfather (B) C-1951 (B) Grandfather (B)

ABC II + (L) C-1951 (B) ABC II + (L) C-1951 (B) C-2025 (B)

C-1951 (U) C-2025 (B) C-2025 (U) S E26 (B) N-FCY-2 (B) 

X-KHF-II (U) ABC-K+ (B) X-KHF-II (U) X-KHF-II (B)

ABC II + (L) K2000 (L)

100/0 Type IV (L)* Grandfather (L) ABC II + (B) Grandfather (L)

ABC II + (U) ABC II + (L) N-FCY-2 (U) ABC II + (L)

ABC-K+ (U) N-FCY-2 (U) K2000 (L)

below below N-FCY-2 (U)

-3 27  

to to 75/25 ABC II + (B) N-FCY-2 (B) ABC II + (B) N-FCY-2 (B)

-14 7 N-FCY-2 (B) ABC-K+ (L)

below below 100/0 ABC II + (B) Grandfather (B)

-14 7 ABC II + (B)

to to
-25 -13

100/0 SAE TYPE II fluid may be used below -25ºC (-13ºF), provided LEGEND
below below the freezing point of the fluid is at least 7ºC (13ºF) below    L = DRIVES LOWER LIMIT

-25 -13 the OAT and the aerodynamic acceptance criteria are met.     U = DRIVES UPPER LIMIT
Consider use of SAE Type I when SAE Type IV fluid cannot be used.    B = DRIVES BOTH

* Value in Type II generic table can not be more than value in Type IV generic table; values were reduced for this reason
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5. TYPE III ENDURANCE TIME RESULTS AND HOLDOVER 
TIME GUIDELINES 

 

One Type III fluid, Clariant Safewing MP III, was tested in 2007-08. The fluid will 
not be commercialized and therefore detailed test results have not been included in 
this report. However, in addition to the standard HOT tests, additional heated fluid 
tests were conducted with this fluid. The results of the heated fluid research are 
documented in the Transport Canada report, TP 14874E, Effect of Heat on 
Endurance Times of Anti-Icing Fluids (Vol. 2) (5).  
 

No changes were made to the Type III HOT guidelines for the winter of 2008-09. 
The Transport Canada and FAA 2008-09 Type III HOT guidelines are included in 
Appendix E. 
 
 

5.1 Evolution of Type III Holdover Times 
 

Following the winter of 1999-2000, the need for a de/anti-icing fluid for aircraft with 
slower rotation speeds was identified. The new fluid needed to have longer holdover 
times than Type I fluids but a lower viscosity than Type II or Type IV fluids.  
 

During the next several winters, Transport Canada, the FAA, APS, American Eagle 
and Clariant worked together to determine the precise requirements of this new fluid. 
During this process, it was decided that any new fluid created to meet these 
requirements would be classified as a new Type III.  
 

In 2004, Clariant Safewing MP III 2031 ECO was submitted for endurance time 
testing and subsequently became the first fluid qualified to AMS 1428 as a new 
Type III fluid. As a result, Transport Canada and the FAA produced new generic 
Type III HOT guidelines for use in the winter of 2004-05.  
 

The new Type III guidelines were based on the endurance times of Clariant Safewing 
MP III 2031 ECO. The following protocol was used to obtain the values: 
 

• Endurance time results of Clariant 2031 were reduced by 10 percent; and 

• The reduced values were changed to reasonably round values. 
 

When the Type III test results and guidelines were presented at the SAE G-12 
Holdover Subcommittee meeting in May 2004, several companies showed an interest 
in using Type III fluids in dilute form. As a result, 75/25 and 50/50 samples of 
Clariant Safewing MP III 2031 ECO were tested the following winter and the same 
protocol used to generate the neat fluid values was employed to generate 75/25 and 
50/50 values. These values were incorporated in the winter 2005-06 HOT guidelines. 
 

No changes have been made to the complete generic Type III HOT guidelines since 
they were introduced for the winter of 2005-06. 



 

44 

This page intentionally left blank. 



6.  TYPE IV ENDURANCE TIME RESULTS AND HOLDOVER TIME GUIDELINES 

M:\Projects\PM2103.001 (TC Deicing 07-08)\Reports\HOT\Final Version 1.0\TP 14869E Final Version 1.0.docx 
Final Version 1.0, October 19 

45 

6. TYPE IV ENDURANCE TIME RESULTS AND HOLDOVER 
TIME GUIDELINES 

 
One Type IV fluid, ABAX F292, was tested in 2007-08. However, the fluid will not 
be commercialized and therefore detailed test results have not been included in this 
report. The Transport Canada and FAA 2008-09 Type IV HOT guidelines are included 
in Appendix E.  
 
 
6.1 New Fluids 
 
No new fluids will be commercialized for the winter of 2008-09. However, at the 
request of the fluid manufacturer, a new fluid-specific table was added to the 
Transport Canada HOT guidelines for Dow Chemical UCAR™ FlightGuard AD-480. 
This product is identical to ABAX AD-480, and the table already exists in the FAA 
guidelines. The addition of the FlightGuard AD-480 table did not impact the generic 
Type IV HOT guidelines. 
 
 
6.2 Removed Fluids/Data 
 
No fluids were removed from the Type IV HOT guidelines for the winter of 2008-09. 
However, obsolete data was removed from the generic analysis.  
 
The Type IV generic HOT table is meant to encompass the worst-case performance 
of all available Type IV fluids. When the first generic Type IV HOT table was created 
in 1998-99, fluid-specific data was not available for all fluids on the market. To 
ensure the true worst-case values were included in the generic table, the analysis to 
determine the generic table values included all available fluid-specific data and the 
1997-98 SAE Type IV values. The 1997-98 SAE Type IV values reflect the worst 
holdover times measured with all Type IV fluids up to 1997-98. By including this 
data in the analysis, the first generic table reflected the worst-case performance of 
all fluids available at the time it was published. 
 
An analysis conducted during the winter of 2007-08 revealed that fluid-specific 
holdover times now exist for all available Type IV fluids. This indicated that the 
1997-98 SAE Type IV holdover times are no longer relevant to the Type IV generic 
analysis. The 1997-98 SAE Type IV holdover times were therefore removed from the 
analysis for the winter of 2008-09. 
 
The removal of this data resulted in increases to the generic cold-soaked wing 
holdover times. The increases are detailed in Section 6.5. 
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6.3 Changes to Holdover Time Guidelines Format 
 
Testing during natural frost events has indicated that fluid endurance times in frost 
may be shorter than published frost holdover times in some conditions. Further work 
is required to substantiate the current endurance time test protocol for natural frost 
conditions, before any changes are made to frost holdover times. Additional work 
will be completed during the winter of 2008-09. 
 
In the interim, Transport Canada and the FAA have addressed this issue by adding a 
note to all Type II and Type IV HOT tables, including generic and fluid-specific tables, 
to advise users that radiational cooling during active frost conditions may reduce 
holdover time when operating close to the lower end of the outside air temperature 
range.  
 
 
6.4 Evolution of Type IV Generic Holdover Time Values 
 
The Type IV generic HOT guidelines are developed each year using data from Type IV 
fluids tested since 1996-97. At the SAE G-12 HOT Subcommittee meeting held in 
New Orleans in May 2001, it was decided that data from fluids that have not been 
commercially available for four years or more (and which have not been not 
re-qualified) would be eliminated from the analysis. Since then, Hoechst MP IV 1957, 
diluted forms of Dow UCAR Ultra+, SPCA AD-404, Clariant Safewing Four and 
Clariant Safewing MP IV 1957 have been eliminated from the analysis for this reason.  
 
It should be noted that following the winter of 2003-04, a decision was made that 
fluid-specific holdover times would not be provided for Type IV fluids in snow at 
temperatures below -14°C. This was due to the limited data that exits for most fluids 
at these temperatures. Instead, all Type IV fluids are given pre-established “generic” 
holdover times in very cold snow. These holdover times were determined based on 
historical data and analysis. An exception was made for the only EG-based fluid on 
the market, Dow UCAR Ultra+, which retains fluid-specific holdover times in very 
cold snow. 
 
The history of testing with Type IV fluids and the evolution of the fluid-specific and 
generic Type II holdover time values are illustrated through a series of tables 
presented in Tables 6.1 to 6.24. Each table represents one cell in the HOT guidelines 
and the title of each table links the table to the appropriate cell. Fluids that are no 
longer used in the generic analysis (see above) are not included. 
 
The first row in each table contains the holdover time values obtained in testing in 
1996-97. These values were used as the holdover time values in 1997-98 winter 
operations. Each subsequent set of two rows represents a winter test season and 
the subsequent winter’s holdover time values. The final line contains the generic and 
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fluid-specific holdover time values for use in 2008-09 winter operations. It should be 
noted that because no Type IV fluids were tested in the winter of 2001-02 and the 
generic values did not change, no line has been included for the 2001-02 winter test 
season or the 2002-03 holdover time values.  
 
Underlined values indicate the fluid or fluids responsible for the generic holdover time. 
Strikethrough values indicate endurance time test results that are no longer valid. If 
a fluid is no longer qualified, such as the Dow UCAR Ultra+ dilutions and the Octagon 
Max-Flight 1998-99 low viscosity sample, the test results become invalid. 
Alternately, if a fluid has been tested on multiple occasions, then only one test result, 
usually the shortest endurance time, is valid for a given fluid in a given cell. Details 
are typically provided in the HOT report written in the most recent year the fluid 
underwent testing. 
 
Due to space limitations, the following abbreviations are used in the tables: 
 

• Octagon Max-Flight (O-Max); 

• Kilfrost ABC-S (K-ABC-S); 

• Dow UCAR Ultra+ (Ultra+); 

• ABAX AD-480 (A-480); 

• Clariant MP IV 2001 (C-2001);  

• Octagon Max-Flight 04 (O-Max 04); 

• Clariant Safewing MP IV Protect 2012 (C-2012); 

• Octagon MaxFlo (O-MFlo); 

• Clariant Safewing MP IV Launch (C-Launch); 

• Dow UCAR Endurance EG106 (D-E106); 

• Kilfrost ABC-S PLUS (K-ABCS+); and 

• Lyondell ARCTIC Shield® (L-AS). 
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Table 6.1: Type IV Neat Fluid, Snow, -3ºC and Above 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:35-1:00 0:50-1:35 1:00-1:40 0:35-1:15

1997-98 Endurance 
Time Test Results

1:05-2:00 1:00-1:55

1998-99 HOT Table 
Values

0:35-1:00 0:50-1:35 1:00-1:40 0:35-1:15 1:05-2:00 1:00-1:55

1998-99 Endurance 
TimeTest Results

0:50-1:20 1:00-1:40 0:35-1:15 1:05-1:50

1999-2000 HOT Table 
Values

0:30-0:55 0:50-1:20 1:00-1:40 0:35-1:15 1:05-1:50 1:00-1:55

1999-2000 Endurance 
Time Test Results

0:40-1:20

2000-01 HOT Table 
Values

0:30-0:55 0:50-1:20 1:00-1:40 0:35-1:15 0:40-1:20 1:00-1:55

2000-01 Endurance 
Time Test Results

1:25-2:00 1:25-2:00 0:40-1:15

2001-02 HOT Table 
Values

0:30-0:55 0:50-1:35 1:00-1:40 0:35-1:15 0:40-1:20 1:00-1:55 0:40-1:15

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:30-0:55 0:50-1:35 1:00-1:40 0:35-1:15 0:40-1:20 1:00-1:55 0:40-1:15

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:30-0:55 0:50-1:35 1:00-1:40 0:35-1:15 0:40-1:20 1:00-1:55 1:25-2:00 0:40-1:15

2004-05 Endurance 
Time Test Results

0:40-1:30

2005-06 HOT Table 
Values

0:35-1:15 0:50-1:35 1:00-1:40 0:35-1:15 0:40-1:20 1:00-1:55 1:25-2:00 0:40-1:15 0:40-1:30

2005-06 Endurance 
Time Test Results

1:00-1:35 0:40-1:20 0:45-1:25

2006-07 HOT Table 
Values

0:35-1:15 0:50-1:35 1:00-1:40 0:35-1:15 0:40-1:20 1:00-1:55 1:25-2:00 0:40-1:15 0:40-1:30 1:00-1:35 0:40-1:20 0:45-1:25

2006-07 Endurance 
Time Test Results

1:05-1:45 1:15-2:00 0:50-1:25

2007-08 HOT Table 
Values

0:35-1:15 0:50-1:35 1:00-1:40 0:35-1:15 0:40-1:20 1:00-1:55 1:25-2:00 0:40-1:15 0:40-1:30 1:05-1:45 0:40-1:20 1:15-2:00 0:50-1:25

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:35-1:15 0:50-1:35 1:00-1:40 0:35-1:15 0:40-1:20 1:00-1:55 1:25-2:00 0:40-1:15 0:40-1:30 1:05-1:45 0:40-1:20 1:15-2:00 0:50-1:25
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Table 6.2: Type IV 75/25 Fluid, Snow, -3ºC and Above 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:20-0:35 0:45-1:45 0:35-1:05 0:20-0:35

1997-98 Endurance 
Time Test Results

0:45-1:25 0:35-1:00

1998-99 HOT Table 
Values

0:20-0:35 0:45-1:45 0:35-1:05 0:45-1:25 0:35-1:00

1998-99 Endurance 
TimeTest Results

0:30-1:00 0:30-0:55 0:45-1:25

1999-2000 HOT Table 
Values

0:20-0:35 0:30-1:00 0:30-0:55 0:45-1:25 0:35-1:00

1999-2000 Endurance 
Time Test Results

0:30-1:05

2000-01 HOT Table 
Values

0:20-0:35 0:30-1:00 0:30-0:55 0:30-1:05 0:35-1:00

2000-01 Endurance 
Time Test Results

1:05-2:00 1:05-2:00 0:25-0:55

2001-02 HOT Table 
Values

0:25-0:50 0:45-1:45 0:30-0:55 0:30-1:05 0:35-1:00 0:25-0:55

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:25-0:50 0:45-1:45 0:30-0:55 0:30-1:05 0:35-1:00 0:25-0:55

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:25-0:50 0:45-1:45 0:30-0:55 0:30-1:05 0:35-1:00 1:05-2:00 0:25-0:55

2004-05 Endurance 
Time Test Results

0:20-0:55

2005-06 HOT Table 
Values

0:20-0:55 0:45-1:45 0:30-0:55 0:30-1:05 0:35-1:00 1:05-2:00 0:25-0:55 0:20-0:55

2005-06 Endurance 
Time Test Results

0:40-1:20 0:25-0:55

2006-07 HOT Table 
Values

0:20-0:55 0:45-1:45 0:30-0:55 0:30-1:05 0:35-1:00 1:05-2:00 0:25-0:55 0:20-0:55 0:40-1:20 0:25-0:55

2006-07 Endurance 
Time Test Results

1:00-1:45 0:45-1:15 0:40-1:05

2007-08 HOT Table 
Values

0:20-0:55 0:45-1:45 0:30-0:55 0:30-1:05 0:35-1:00 1:05-2:00 0:25-0:55 0:20-0:55 1:00-1:45 0:45-1:15 0:40-1:05

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:20-0:55 0:45-1:45 0:30-0:55 0:30-1:05 0:35-1:00 1:05-2:00 0:25-0:55 0:20-0:55 1:00-1:45 0:45-1:15 0:40-1:05
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Table 6.3: Type IV 50/50 Fluid, Snow, -3ºC and Above 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:05-0:15 0:40-1:20 0:05-0:15 0:05-0:15

1997-98 Endurance 
Time Test Results

0:40-1:20 0:05-0:15 0:10-0:30 0:10-0:20

1998-99 HOT Table 
Values

0:05-0:15 0:40-1:20 0:05-0:15 0:10-0:30 0:10-0:20

1998-99 Endurance 
TimeTest Results

0:05-0:15 0:15-0:30 0:05-0:15

1999-2000 HOT Table 
Values

0:05-0:15 0:15-0:30 0:05-0:15 0:10-0:30 0:10-0:20

1999-2000 Endurance 
Time Test Results

0:10-0:20

2000-01 HOT Table 
Values

0:05-0:15 0:15-0:30 0:05-0:15 0:10-0:20 0:10-0:20

2000-01 Endurance 
Time Test Results

0:25-1:15 0:25-1:15 0:15-0:25

2001-02 HOT Table 
Values

0:05-0:15 0:25-1:15 0:05-0:15 0:10-0:20 0:10-0:20 0:15-0:25

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:05-0:15 0:25-1:15 0:05-0:15 0:10-0:20 0:10-0:20 0:15-0:25

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:05-0:15 0:25-1:15 0:05-0:15 0:10-0:20 0:10-0:20 0:25-1:15 0:15-0:25

2004-05 Endurance 
Time Test Results

0:05-0:15

2005-06 HOT Table 
Values

0:05-0:15 0:25-1:15 0:05-0:15 0:10-0:20 0:10-0:20 0:25-1:15 0:15-0:25 0:05-0:15

2005-06 Endurance 
Time Test Results

0:10-0:25 0:05-0:15

2006-07 HOT Table 
Values

0:05-0:15 0:25-1:15 0:05-0:15 0:10-0:20 0:10-0:20 0:25-1:15 0:15-0:25 0:05-0:15 0:10-0:25 0:05-0:15

2006-07 Endurance 
Time Test Results

0:25-0:45 0:15-0:30 0:20-0:35

2007-08 HOT Table 
Values

0:05-0:15 0:25-1:15 0:05-0:15 0:10-0:20 0:10-0:20 0:25-1:15 0:15-0:25 0:05-0:15 0:25-0:45 0:15-0:30 0:20-0:35

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:05-0:15 0:25-1:15 0:05-0:15 0:10-0:20 0:10-0:20 0:25-1:15 0:15-0:25 0:05-0:15 0:25-0:45 0:15-0:30 0:20-0:35
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Table 6.4: Type IV Neat Fluid, Snow, Below -3ºC to -14ºC 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:20-0:40 0:25-0:50 0:45-1:20 0:25-0:55

1997-98 Endurance 
Time Test Results

0:20-0:40 0:30-0:50

1998-99 HOT Table 
Values

0:20-0:40 0:25-0:50 0:45-1:20 0:25-0:55 0:20-0:40 0:30-0:50

1998-99 Endurance 
TimeTest Results

0:45-1:05 0:45-1:20 0:30-1:00 0:30-0:55

1999-2000 HOT Table 
Values

0:20-0:40 0:25-0:50 0:45-1:20 0:25-0:55 0:30-0:55 0:30-0:50

1999-2000 Endurance 
Time Test Results

0:30-0:55

2000-01 HOT Table 
Values

0:20-0:40 0:25-0:50 0:45-1:20 0:25-0:55 0:30-0:55 0:30-0:50

2000-01 Endurance 
Time Test Results

0:35-1:10 0:35-1:10 0:20-0:40

2001-02 HOT Table 
Values

0:20-0:40 0:25-0:50 0:45-1:20 0:25-0:55 0:30-0:55 0:30-0:50 0:20-0:40

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:20-0:40 0:25-0:50 0:45-1:20 0:25-0:55 0:30-0:55 0:30-0:50 0:20-0:40

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:20-0:40 0:25-0:50 0:45-1:20 0:25-0:55 0:30-0:55 0:30-0:50 0:35-1:10 0:20-0:40

2004-05 Endurance 
Time Test Results

0:25-1:00

2005-06 HOT Table 
Values

0:20-0:40 0:25-0:50 0:45-1:20 0:25-0:55 0:30-0:55 0:30-0:50 0:35-1:10 0:20-0:40 0:25-1:00

2005-06 Endurance 
Time Test Results

0:40-1:05 0:30-1:05 0:35-1:00

2006-07 HOT Table 
Values

0:20-0:40 0:25-0:50 0:45-1:20 0:25-0:55 0:30-0:55 0:30-0:50 0:35-1:10 0:20-0:40 0:25-1:00 0:40-1:05 0:30-1:05 0:35-1:00

2006-07 Endurance 
Time Test Results

0:50-1:20 1:00-1:45 0:45-1:15

2007-08 HOT Table 
Values

0:20-0:40 0:25-0:50 0:45-1:20 0:25-0:55 0:30-0:55 0:30-0:50 0:35-1:10 0:20-0:40 0:25-1:00 0:50-1:20 0:30-1:05 1:00-1:45 0:45-1:15

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:20-0:40 0:25-0:50 0:45-1:20 0:25-0:55 0:30-0:55 0:30-0:50 0:35-1:10 0:20-0:40 0:25-1:00 0:50-1:20 0:30-1:05 1:00-1:45 0:45-1:15
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Table 6.5: Type IV 75/25 Fluid, Snow, Below -3ºC to -14ºC 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:15-0:30 0:20-0:50 0:35-1:05 0:15-0:30

1997-98 Endurance 
Time Test Results

0:15-0:25 0:20-0:35

1998-99 HOT Table 
Values

0:15-0:25 0:20-0:50 0:35-1:05 0:15-0:25 0:20-0:35

1998-99 Endurance 
TimeTest Results

0:20-0:40 0:25-0:50 0:25-0:45

1999-2000 HOT Table 
Values

0:15-0:25 0:20-0:40 0:25-0:50 0:25-0:45 0:20-0:35

1999-2000 Endurance 
Time Test Results

0:20-0:45

2000-01 HOT Table 
Values

0:15-0:25 0:20-0:40 0:25-0:50 0:20-0:45 0:20-0:35

2000-01 Endurance 
Time Test Results

0:40-1:20 0:40-1:20 0:20-0:40

2001-02 HOT Table 
Values

0:15-0:25 0:20-0:50 0:25-0:50 0:20-0:45 0:20-0:35 0:20-0:40

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:20-0:35 0:20-0:50 0:25-0:50 0:20-0:45 0:20-0:35 0:20-0:40

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:20-0:35 0:20-0:50 0:25-0:50 0:20-0:45 0:20-0:35 0:40-1:20 0:20-0:40

2004-05 Endurance 
Time Test Results

0:15-0:40

2005-06 HOT Table 
Values

0:15-0:35 0:20-0:50 0:25-0:50 0:20-0:45 0:20-0:35 0:40-1:20 0:20-0:40 0:15-0:40

2005-06 Endurance 
Time Test Results

0:20-0:40 0:25-0:50

2006-07 HOT Table 
Values

0:15-0:35 0:20-0:50 0:25-0:50 0:20-0:45 0:20-0:35 0:40-1:20 0:20-0:40 0:15-0:40 0:20-0:40 0:25-0:50

2006-07 Endurance 
Time Test Results

0:45-1:25 0:35-1:00 0:35-0:55

2007-08 HOT Table 
Values

0:15-0:35 0:20-0:50 0:25-0:50 0:20-0:45 0:20-0:35 0:40-1:20 0:20-0:40 0:15-0:40 0:45-1:25 0:35-1:00 0:35-0:55

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:15-0:35 0:20-0:50 0:25-0:50 0:20-0:45 0:20-0:35 0:40-1:20 0:20-0:40 0:15-0:40 0:45-1:25 0:35-1:00 0:35-0:55
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Table 6.6: Type IV Neat Fluid, Snow, Below -14ºC to -25ºC 
 

 
*The generic HOT values were used for this cell  

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:15-0:30 0:20-0:40 0:40-1:10 0:20-0:45

1997-98 Endurance 
Time Test Results

0:15-0:30 0:20-0:35

1998-99 HOT Table 
Values

0:15-0:30 0:20-0:40 0:40-1:10 0:20-0:45 0:15-0:30 0:20-0:35

1998-99 Endurance 
TimeTest Results

0:40-1:00 0:40-1:10 0:30-0:55 0:25-0:40

1999-2000 HOT Table 
Values

0:15-0:30 0:20-0:40 0:40-1:10 0:20-0:45 0:25-0:40 0:20-0:35

1999-2000 Endurance 
Time Test Results

0:25-0:50

2000-01 HOT Table 
Values

0:15-0:30 0:20-0:40 0:40-1:10 0:20-0:45 0:25-0:40 0:20-0:35

2000-01 Endurance 
Time Test Results

0:25-0:50 0:25-0:50 0:15-0:30

2001-02 HOT Table 
Values

0:15-0:30 0:20-0:40 0:40-1:10 0:20-0:45 0:25-0:40 0:20-0:35 0:15-0:30

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:15-0:30 0:20-0:40 0:40-1:10 0:20-0:45 0:25-0:40 0:20-0:35 0:15-0:30

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:15-0:30 0:15-0:30* 0:15-0:30* 0:20-0:45 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30*

2004-05 Endurance 
Time Test Results

0:20-0:50

2005-06 HOT Table 
Values

0:15-0:30 0:15-0:30* 0:15-0:30* 0:20-0:45 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30*

2005-06 Endurance 
Time Test Results

0:35-0:55 0:25-0:55 0:30-0:50

2006-07 HOT Table 
Values

0:15-0:30 0:15-0:30* 0:15-0:30* 0:20-0:45 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30*

2006-07 Endurance 
Time Test Results

0:45-1:10 0:55-1:35 0:40-1:10

2007-08 HOT Table 
Values

0:15-0:30 0:15-0:30* 0:15-0:30* 0:20-0:45 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30*

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:15-0:30 0:15-0:30* 0:15-0:30* 0:20-0:45 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30* 0:15-0:30*
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Table 6.7: Type IV Neat Fluid, Freezing Drizzle, -3ºC and Above 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:40-1:00 0:55-2:00 1:20-1:50 1:00-2:00

1997-98 Endurance 
Time Test Results

1:10-2:00 1:55-2:00 1:05-2:00 0:55-1:55

1998-99 HOT Table 
Values

0:40-1:00 0:55-2:00 1:20-1:50 1:00-2:00 1:05-2:00 0:55-1:55

1998-99 Endurance 
TimeTest Results

1:00-1:55 2:00-2:00 0:45-1:35

1999-2000 HOT Table 
Values

0:40-1:00 0:55-1:55 1:20-1:50 0:45-1:35 1:05-2:00 0:55-1:55

1999-2000 Endurance 
Time Test Results

0:50-1:30

2000-01 HOT Table 
Values

0:40-1:00 0:55-1:55 1:20-1:50 0:45-1:35 0:50-1:30 0:55-1:55

2000-01 Endurance 
Time Test Results

2:00-2:00 2:00-2:00 0:40-1:10

2001-02 HOT Table 
Values

0:40-1:10 0:55-2:00 1:20-1:50 0:45-1:35 0:50-1:30 0:55-1:55 0:40-1:10

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:40-1:10 0:55-2:00 1:20-1:50 0:45-1:35 0:50-1:30 0:55-1:55 0:40-1:10

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:40-1:10 0:55-2:00 1:20-1:50 0:45-1:35 0:50-1:30 0:55-1:55 2:00-2:00 0:40-1:10

2004-05 Endurance 
Time Test Results

1:20-2:05

2005-06 HOT Table 
Values

0:40-1:10 0:55-2:00 1:20-1:50 0:45-1:35 0:50-1:30 0:55-1:55 2:00-2:00 0:40-1:10 1:20-2:00

2005-06 Endurance 
Time Test Results

1:30-2:00 1:10-2:00 1:15-1:55

2006-07 HOT Table 
Values

0:40-1:10 0:55-2:00 1:20-1:50 0:45-1:35 0:50-1:30 0:55-1:55 2:00-2:00 0:40-1:10 1:20-2:00 1:30-2:00 1:10-2:00 1:15-1:55

2006-07 Endurance 
Time Test Results

1:50-2:00 0:55-1:40

2007-08 HOT Table 
Values

0:40-1:10 0:55-2:00 1:20-1:50 0:45-1:35 0:50-1:30 0:55-1:55 2:00-2:00 0:40-1:10 1:20-2:00 1:30-2:00 1:10-2:00 1:50-2:00 0:55-1:40

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:40-1:10 0:55-2:00 1:20-1:50 0:45-1:35 0:50-1:30 0:55-1:55 2:00-2:00 0:40-1:10 1:20-2:00 1:30-2:00 1:10-2:00 1:50-2:00 0:55-1:40
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Table 6.8: Type IV 75/25 Fluid, Freezing Drizzle, -3ºC and Above 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:30-1:00 1:15-2:00 0:50-1:25 0:30-1:00

1997-98 Endurance 
Time Test Results

1:20-2:00 0:50-1:10 0:50-1:20 0:35-1:10

1998-99 HOT Table 
Values

0:30-1:00 1:15-2:00 0:50-1:10 0:50-1:20 0:35-1:10

1998-99 Endurance 
TimeTest Results

0:50-1:20 0:45-1:10

1999-2000 HOT Table 
Values

0:30-1:00 0:50-1:20 0:45-1:10 0:50-1:20 0:35-1:10

1999-2000 Endurance 
Time Test Results

0:50-1:15

2000-01 HOT Table 
Values

0:30-1:00 0:50-1:20 0:45-1:10 0:50-1:15 0:35-1:10

2000-01 Endurance 
Time Test Results

1:50-2:00 1:50-2:00 0:35-0:50

2001-02 HOT Table 
Values

0:35-0:50 1:15-2:00 0:45-1:10 0:50-1:15 0:35-1:10 0:35-0:50

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:35-0:50 1:15-2:00 0:45-1:10 0:50-1:15 0:35-1:10 0:35-0:50

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:35-0:50 1:15-2:00 0:45-1:10 0:50-1:15 0:35-1:10 1:50-2:00 0:35-0:50

2004-05 Endurance 
Time Test Results

0:40-1:05

2005-06 HOT Table 
Values

0:35-0:50 1:15-2:00 0:45-1:10 0:50-1:15 0:35-1:10 1:50-2:00 0:35-0:50 0:40-1:05

2005-06 Endurance 
Time Test Results

1:40-2:00 0:45-1:10

2006-07 HOT Table 
Values

0:35-0:50 1:15-2:00 0:45-1:10 0:50-1:15 0:35-1:10 1:50-2:00 0:35-0:50 0:40-1:05 1:40-2:00 0:45-1:10

2006-07 Endurance 
Time Test Results

1:00-1:20 0:55-1:25

2007-08 HOT Table 
Values

0:35-0:50 1:15-2:00 0:45-1:10 0:50-1:15 0:35-1:10 1:50-2:00 0:35-0:50 0:40-1:05 1:40-2:00 1:00-1:20 0:55-1:25

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:35-0:50 1:15-2:00 0:45-1:10 0:50-1:15 0:35-1:10 1:50-2:00 0:35-0:50 0:40-1:05 1:40-2:00 1:00-1:20 0:55-1:25

C
U

R
R
EN

T
H

IS
T
O

R
IC

A
L



6.  TYPE IV ENDURANCE TIME RESULTS AND HOLDOVER TIME GUIDELINES 

M:\Projects\PM2103.001 (TC Deicing 07-08)\Reports\HOT\Final Version 1.0\TP 14869E Final Version 1.0.docx 
Final Version 1.0, October 19 

56 

Table 6.9: Type IV 50/50 Fluid, Freezing Drizzle, -3ºC and Above 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:10-0:20 0:55-1:40 0:15-0:25 0:10-0:20

1997-98 Endurance 
Time Test Results

0:35-1:00 0:15-0:20 0:15-0:35 0:10-0:20

1998-99 HOT Table 
Values

0:10-0:20 0:35-1:00 0:15-0:20 0:15-0:35 0:10-0:20

1998-99 Endurance 
TimeTest Results

0:15-0:25 0:15-0:20

1999-2000 HOT Table 
Values

0:10-0:20 0:15-0:25 0:15-0:20 0:15-0:35 0:10-0:20

1999-2000 Endurance 
Time Test Results

0:15-0:25

2000-01 HOT Table 
Values

0:10-0:20 0:15-0:25 0:15-0:20 0:15-0:25 0:10-0:20

2000-01 Endurance 
Time Test Results

0:35-1:10 0:35-1:10 0:15-0:20

2001-02 HOT Table 
Values

0:10-0:20 0:35-1:00 0:15-0:20 0:15-0:25 0:10-0:20 0:15-0:20

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:10-0:20 0:35-1:00 0:15-0:20 0:15-0:25 0:10-0:20 0:15-0:20

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:10-0:20 0:35-1:00 0:15-0:20 0:15-0:25 0:10-0:20 0:35-1:10 0:15-0:20

2004-05 Endurance 
Time Test Results

0:10-0:20

2005-06 HOT Table 
Values

0:10-0:20 0:35-1:00 0:15-0:20 0:15-0:25 0:10-0:20 0:35-1:10 0:15-0:20 0:10-0:20

2005-06 Endurance 
Time Test Results

0:30-0:50 0:10-0:20

2006-07 HOT Table 
Values

0:10-0:20 0:35-1:00 0:15-0:20 0:15-0:25 0:10-0:20 0:35-1:10 0:15-0:20 0:10-0:20 0:30-0:50 0:10-0:20

2006-07 Endurance 
Time Test Results

0:15-0:40 0:20-0:30

2007-08 HOT Table 
Values

0:10-0:20 0:35-1:00 0:15-0:20 0:15-0:25 0:10-0:20 0:35-1:10 0:15-0:20 0:10-0:20 0:30-0:50 0:15-0:40 0:20-0:30

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:10-0:20 0:35-1:00 0:15-0:20 0:15-0:25 0:10-0:20 0:35-1:10 0:15-0:20 0:10-0:20 0:30-0:50 0:15-0:40 0:20-0:30
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Table 6.10: Type IV Neat Fluid, Freezing Drizzle, -3ºC to -10ºC 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:30-1:00 0:30-1:10 0:35-1:00 0:50-1:35

1997-98 Endurance 
Time Test Results

0:30-1:25 0:40-1:20 0:25-1:20 0:55-1:35

1998-99 HOT Table 
Values

0:25-1:00 0:30-1:10 0:35-1:00 0:50-1:35 0:25-1:20 0:55-1:35

1998-99 Endurance 
TimeTest Results

0:25-1:15 0:20-1:30 0:45-1:25

1999-2000 HOT Table 
Values

0:20-0:55 0:25-1:10 0:20-1:00 0:45-1:25 0:25-1:20 0:55-1:35

1999-2000 Endurance 
Time Test Results

0:25-1:20

2000-01 HOT Table 
Values

0:20-0:55 0:25-1:10 0:20-1:00 0:45-1:25 0:25-1:20 0:55-1:35

2000-01 Endurance 
Time Test Results

0:25-1:30 0:25-1:30 0:25-0:45

2001-02 HOT Table 
Values

0:20-0:45 0:25-1:10 0:20-1:00 0:45-1:25 0:25-1:20 0:55-1:35 0:25-0:45

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:20-0:45 0:25-1:10 0:20-1:00 0:45-1:25 0:25-1:20 0:55-1:35 0:25-0:45

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:20-0:45 0:25-1:10 0:20-1:00 0:45-1:25 0:25-1:20 0:55-1:35 0:25-1:30 0:25-0:45

2004-05 Endurance 
Time Test Results

0:35-1:45

2005-06 HOT Table 
Values

0:20-0:45 0:25-1:10 0:20-1:00 0:45-1:25 0:25-1:20 0:55-1:35 0:25-1:30 0:25-0:45 0:35-1:45

2005-06 Endurance 
Time Test Results

0:35-1:40 0:55-1:50 0:30-1:35

2006-07 HOT Table 
Values

0:20-0:45 0:25-1:10 0:20-1:00 0:45-1:25 0:25-1:20 0:55-1:35 0:25-1:30 0:25-0:45 0:35-1:45 0:35-1:40 0:55-1:50 0:30-1:35

2006-07 Endurance 
Time Test Results

0:25-1:35 0:25-1:30

2007-08 HOT Table 
Values

0:20-0:45 0:25-1:10 0:20-1:00 0:45-1:25 0:25-1:20 0:55-1:35 0:25-1:30 0:25-0:45 0:35-1:45 0:35-1:40 0:55-1:50 0:25-1:35 0:25-1:30

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:20-0:45 0:25-1:10 0:20-1:00 0:45-1:25 0:25-1:20 0:55-1:35 0:25-1:30 0:25-0:45 0:35-1:45 0:35-1:40 0:55-1:50 0:25-1:35 0:25-1:30
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Table 6.11: Type IV 75/25 Fluid, Freezing Drizzle, -3ºC to -10ºC 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:30-1:00 0:30-1:05 0:50-1:25

1997-98 Endurance 
Time Test Results

0:25-1:20 0:30-1:10 0:30-1:15 0:40-1:10

1998-99 HOT Table 
Values

0:30-1:00 0:25-1:05 0:30-1:10 0:30-1:15 0:40-1:10

1998-99 Endurance 
TimeTest Results

0:20-1:00 0:20-1:30

1999-2000 HOT Table 
Values

0:20-0:55 0:20-1:00 0:20-1:10 0:30-1:15 0:40-1:10

1999-2000 Endurance 
Time Test Results

0:25-1:05

2000-01 HOT Table 
Values

0:20-0:50 0:20-1:00 0:20-1:10 0:25-1:05 0:40-1:10

2000-01 Endurance 
Time Test Results

0:20-1:00 0:20-1:00 0:15-0:30

2001-02 HOT Table 
Values

0:15-0:30 0:20-1:00 0:20-1:10 0:25-1:05 0:40-1:10 0:15-0:30

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:15-0:30 0:20-1:00 0:20-1:10 0:25-1:05 0:40-1:10 0:15-0:30

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:15-0:30 0:20-1:00 0:20-1:10 0:25-1:05 0:40-1:10 0:20-1:00 0:15-0:30

2004-05 Endurance 
Time Test Results

0:35-1:15

2005-06 HOT Table 
Values

0:15-0:30 0:20-1:00 0:20-1:10 0:25-1:05 0:40-1:10 0:20-1:00 0:15-0:30 0:35-1:15

2005-06 Endurance 
Time Test Results

0:25-1:10 0:25-1:15

2006-07 HOT Table 
Values

0:15-0:30 0:20-1:00 0:20-1:10 0:25-1:05 0:40-1:10 0:20-1:00 0:15-0:30 0:35-1:15 0:25-1:10 0:25-1:15

2006-07 Endurance 
Time Test Results

0:20-1:10 0:30-1:15

2007-08 HOT Table 
Values

0:15-0:30 0:20-1:00 0:20-1:10 0:25-1:05 0:40-1:10 0:20-1:00 0:15-0:30 0:35-1:15 0:25-1:10 0:20-1:10 0:30-1:15

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:15-0:30 0:20-1:00 0:20-1:10 0:25-1:05 0:40-1:10 0:20-1:00 0:15-0:30 0:35-1:15 0:25-1:10 0:20-1:10 0:30-1:15
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Table 6.12: Type IV Neat Fluid, Light Freezing Rain, -3ºC and Above 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:35-0:55 0:40-1:15 1:00-1:25 0:35-1:00

1997-98 Endurance 
Time Test Results

0:35-1:00 1:20-2:00 0:50-1:10 0:40-1:00

1998-99 HOT Table 
Values

0:35-0:55 0:35-1:00 1:00-1:25 0:35-1:00 0:50-1:10 0:40-1:00

1998-99 Endurance 
TimeTest Results

0:30-0:50 1:20-2:00 0:25-0:40

1999-2000 HOT Table 
Values

0:25-0:40 0:30-0:50 1:00-1:25 0:25-0:40 0:50-1:10 0:40-1:00

1999-2000 Endurance 
Time Test Results

0:35-0:55

2000-01 HOT Table 
Values

0:25-0:40 0:30-0:50 1:00-1:25 0:35-0:55 0:40-1:00

2000-01 Endurance 
Time Test Results

1:10-1:30 1:10-1:30 0:25-0:45

2001-02 HOT Table 
Values

0:25-0:40 0:35-1:00 1:00-1:25 0:25-0:40 0:35-0:55 0:40-1:00 0:25-0:45

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:25-0:40 0:35-1:00 1:00-1:25 0:25-0:40 0:35-0:55 0:40-1:00 0:25-0:45

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:25-0:40 0:35-1:00 1:00-1:25 0:25-0:40 0:35-0:55 0:40-1:00 1:10-1:30 0:25-0:45

2004-05 Endurance 
Time Test Results

0:30-1:00

2005-06 HOT Table 
Values

0:25-0:40 0:35-1:00 1:00-1:25 0:25-0:40 0:35-0:55 0:40-1:00 1:10-1:30 0:25-0:45 0:30-1:00

2005-06 Endurance 
Time Test Results

1:00-1:40 0:50-1:15 0:50-1:10

2006-07 HOT Table 
Values

0:25-0:40 0:35-1:00 1:00-1:25 0:25-0:40 0:35-0:55 0:40-1:00 1:10-1:30 0:25-0:45 0:30-1:00 1:00-1:40 0:50-1:15 0:50-1:10

2006-07 Endurance 
Time Test Results

1:05-2:00 0:45-1:05

2007-08 HOT Table 
Values

0:25-0:40 0:35-1:00 1:00-1:25 0:25-0:40 0:35-0:55 0:40-1:00 1:10-1:30 0:25-0:45 0:30-1:00 1:00-1:40 0:50-1:15 1:05-2:00 0:45-1:05

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:25-0:40 0:35-1:00 1:00-1:25 0:25-0:40 0:35-0:55 0:40-1:00 1:10-1:30 0:25-0:45 0:30-1:00 1:00-1:40 0:50-1:15 1:05-2:00 0:45-1:05
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Table 6.13: Type IV 75/25 Fluid, Light Freezing Rain, -3ºC and Above 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:15-0:30 0:50-1:15 0:35-0:50 0:15-0:30

1997-98 Endurance 
Time Test Results

0:35-1:10 0:40-0:55 0:35-0:50 0:25-0:35

1998-99 HOT Table 
Values

0:15-0:30 0:35-1:10 0:35-0:50 0:35-0:50 0:25-0:35

1998-99 Endurance 
TimeTest Results

0:20-0:40 0:35-0:50

1999-2000 HOT Table 
Values

0:15-0:30 0:20-0:40 0:35-0:50 0:35-0:50 0:25-0:35

1999-2000 Endurance 
Time Test Results

0:30-0:45

2000-01 HOT Table 
Values

0:15-0:30 0:20-0:40 0:35-0:50 0:30-0:45 0:25-0:35

2000-01 Endurance 
Time Test Results

1:00-1:20 1:00-1:20 0:15-0:30

2001-02 HOT Table 
Values

0:15-0:30 0:35-1:10 0:35-0:50 0:30-0:45 0:25-0:35 0:15-0:30

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:15-0:30 0:35-1:10 0:35-0:50 0:30-0:45 0:25-0:35 0:15-0:30

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:15-0:30 0:35-1:10 0:35-0:50 0:30-0:45 0:25-0:35 1:00-1:20 0:15-0:30

2004-05 Endurance 
Time Test Results

0:20-0:35

2005-06 HOT Table 
Values

0:15-0:30 0:35-1:10 0:35-0:50 0:30-0:45 0:25-0:35 1:00-1:20 0:15-0:30 0:20-0:35

2005-06 Endurance 
Time Test Results

0:45-1:15 0:30-0:45

2006-07 HOT Table 
Values

0:15-0:30 0:35-1:10 0:35-0:50 0:30-0:45 0:25-0:35 1:00-1:20 0:15-0:30 0:20-0:35 0:45-1:15 0:30-0:45

2006-07 Endurance 
Time Test Results

0:30-0:50 0:30-0:45

2007-08 HOT Table 
Values

0:15-0:30 0:35-1:10 0:35-0:50 0:30-0:45 0:25-0:35 1:00-1:20 0:15-0:30 0:20-0:35 0:45-1:15 0:30-0:50 0:30-0:45

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:15-0:30 0:35-1:10 0:35-0:50 0:30-0:45 0:25-0:35 1:00-1:20 0:15-0:30 0:20-0:35 0:45-1:15 0:30-0:50 0:30-0:45
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Table 6.14: Type IV 50/50 Fluid, Light Freezing Rain, -3ºC and Above 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:05-0:10 0:30-0:55 0:10-0:15 0:05-0:10

1997-98 Endurance 
Time Test Results

0:05-0:10 0:15-0:30 0:10-0:15 0:10-0:25 0:05-0:15

1998-99 HOT Table 
Values

0:05-0:10 0:15-0:30 0:10-0:15 0:10-0:25 0:10-0:15*

1998-99 Endurance 
TimeTest Results

0:05-0:10 0:05-0:15 0:05-0:10

1999-2000 HOT Table 
Values

0:05-0:10 0:05-0:15 0:05-0:10 0:10-0:25 0:05-0:15

1999-2000 Endurance 
Time Test Results

0:05-0:15

2000-01 HOT Table 
Values

0:05-0:10 0:05-0:15 0:05-0:10 0:05-0:15 0:05-0:15

2000-01 Endurance 
Time Test Results

0:25-0:35 0:25-0:35 0:05-0:10

2001-02 HOT Table 
Values

0:05-0:10 0:15-0:30 0:05-0:10 0:05-0:15 0:05-0:15 0:05-0:10

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:05-0:10 0:15-0:30 0:05-0:10 0:05-0:15 0:05-0:15 0:05-0:10

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:05-0:10 0:15-0:30 0:05-0:10 0:05-0:15 0:05-0:15 0:25-0:35 0:05-0:10

2004-05 Endurance 
Time Test Results

0:05-0:10

2005-06 HOT Table 
Values

0:05-0:10 0:15-0:30 0:05-0:10 0:05-0:15 0:05-0:15 0:25-0:35 0:05-0:10 0:05-0:10

2005-06 Endurance 
Time Test Results

0:20-0:25 0:05-0:10

2006-07 HOT Table 
Values

0:05-0:10 0:15-0:30 0:05-0:10 0:05-0:15 0:05-0:15 0:25-0:35 0:05-0:10 0:05-0:10 0:20-0:25 0:05-0:10

2006-07 Endurance 
Time Test Results

0:15-0:20 0:10-0:15

2007-08 HOT Table 
Values

0:05-0:10 0:15-0:30 0:05-0:10 0:05-0:15 0:05-0:15 0:25-0:35 0:05-0:10 0:05-0:10 0:20-0:25 0:15-0:20 0:10-0:15

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:05-0:10 0:15-0:30 0:05-0:10 0:05-0:15 0:05-0:15 0:25-0:35 0:05-0:10 0:05-0:10 0:20-0:25 0:15-0:20 0:10-0:15

*Values were rounded to 0:10-0:15 in 1998-99 and 0:05-0:15 in subsequent years
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Table 6.15: Type IV Neat Fluid, Light Freezing Rain, -3ºC to -10ºC 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:30-0:45 0:30-0:55 0:30-0:45 0:30-0:50

1997-98 Endurance 
Time Test Results

0:20-0:40 0:20-0:40 0:20-0:40 0:30-0:45

1998-99 HOT Table 
Values

0:15-0:30 0:20-0:40 0:20-0:40 0:30-0:50 0:20-0:40 0:30-0:45

1998-99 Endurance 
TimeTest Results

0:15-0:40 0:10-0:30 0:30-0:45

1999-2000 HOT Table 
Values

0:10-0:30 0:15-0:40 0:10-0:30 0:30-0:45 0:20-0:40 0:30-0:45

1999-2000 Endurance 
Time Test Results

0:15-0:30

2000-01 HOT Table 
Values

0:10-0:30 0:15-0:40 0:10-0:30 0:30-0:45 0:15-0:30 0:30-0:45

2000-01 Endurance 
Time Test Results

0:20-0:40 0:20-0:40 0:15-0:25

2001-02 HOT Table 
Values

0:10-0:25 0:20-0:40 0:10-0:30 0:30-0:45 0:15-0:30 0:30-0:45 0:15-0:25

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:10-0:25 0:20-0:40 0:10-0:30 0:30-0:45 0:15-0:30 0:30-0:45 0:15-0:25

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:10-0:25 0:20-0:40 0:10-0:30 0:30-0:45 0:15-0:30 0:30-0:45 0:20-0:40 0:15-0:25

2004-05 Endurance 
Time Test Results

0:30-0:50

2005-06 HOT Table 
Values

0:10-0:25 0:20-0:40 0:10-0:30 0:30-0:45 0:15-0:30 0:30-0:45 0:20-0:40 0:15-0:25 0:30-0:50

2005-06 Endurance 
Time Test Results

0:25-0:45 0:45-1:10 0:25-0:35

2006-07 HOT Table 
Values

0:10-0:25 0:20-0:40 0:10-0:30 0:30-0:45 0:15-0:30 0:30-0:45 0:20-0:40 0:15-0:25 0:30-0:50 0:25-0:45 0:45-1:10 0:25-0:35

2006-07 Endurance 
Time Test Results

0:20-0:30 0:25-0:30

2007-08 HOT Table 
Values

0:10-0:25 0:20-0:40 0:10-0:30 0:30-0:45 0:15-0:30 0:30-0:45 0:20-0:40 0:15-0:25 0:30-0:50 0:25-0:45 0:45-1:10 0:20-0:30 0:25-0:30

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:10-0:25 0:20-0:40 0:10-0:30 0:30-0:45 0:15-0:30 0:30-0:45 0:20-0:40 0:15-0:25 0:30-0:50 0:25-0:45 0:45-1:10 0:20-0:30 0:25-0:30
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Table 6.16: Type IV 75/25 Fluid, Light Freezing Rain, -3ºC to -10ºC 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:15-0:30 0:25-0:35 0:35-0:50 0:15-0:30

1997-98 Endurance 
Time Test Results

0:20-0:30 0:25-0:35 0:20-0:35 0:20-0:30

1998-99 HOT Table 
Values

0:15-0:30 0:20-0:30 0:25-0:35 0:20-0:35 0:20-0:30

1998-99 Endurance 
TimeTest Results

0:15-0:30 0:10-0:35

1999-2000 HOT Table 
Values

0:10-0:30 0:15-0:30 0:10-0:35 0:20-0:35 0:20-0:30

1999-2000 Endurance 
Time Test Results

0:15-0:30

2000-01 HOT Table 
Values

0:10-0:25 0:15-0:30 0:10-0:35 0:15-0:30 0:20-0:30

2000-01 Endurance 
Time Test Results

0:15-0:30 0:15-0:30 0:10-0:20

2001-02 HOT Table 
Values

0:10-0:20 0:15-0:30 0:10-0:35 0:15-0:30 0:20-0:30 0:10-0:20

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:10-0:20 0:15-0:30 0:10-0:35 0:15-0:30 0:20-0:30 0:10-0:20

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:10-0:20 0:15-0:30 0:10-0:35 0:15-0:30 0:20-0:30 0:15-0:30 0:10-0:20

2004-05 Endurance 
Time Test Results

0:15-0:30

2005-06 HOT Table 
Values

0:10-0:20 0:15-0:30 0:10-0:35 0:15-0:30 0:20-0:30 0:15-0:30 0:10-0:20 0:15-0:30

2005-06 Endurance 
Time Test Results

0:25-0:45 0:30-0:40

2006-07 HOT Table 
Values

0:10-0:20 0:15-0:30 0:10-0:35 0:15-0:30 0:20-0:30 0:15-0:30 0:10-0:20 0:15-0:30 0:25-0:45 0:30-0:40

2006-07 Endurance 
Time Test Results

0:15-0:25 0:25-0:30

2007-08 HOT Table 
Values

0:10-0:20 0:15-0:30 0:10-0:35 0:15-0:30 0:20-0:30 0:15-0:30 0:10-0:20 0:15-0:30 0:25-0:45 0:15-0:25 0:25-0:30

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:10-0:20 0:15-0:30 0:10-0:35 0:15-0:30 0:20-0:30 0:15-0:30 0:10-0:20 0:15-0:30 0:25-0:45 0:15-0:25 0:25-0:30
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Table 6.17: Type IV Neat Fluid, Freezing Fog, -3ºC and Above 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

2:20-3:00

1997-98 Endurance 
Time Test Results
1998-99 HOT Table 
Values

2:00-3:00

1998-99 Endurance 
TimeTest Results

2:15-4:00 2:35-4:00 1:35-3:35

1999-2000 HOT Table 
Values

1:05-2:15 2:15-4:00 2:35-4:00 1:35-3:35 1:05-2:15 1:05-2:15

1999-2000 Endurance 
Time Test Results

2:00-3:30 1:20-3:20

2000-01 HOT Table 
Values

1:05-2:15 2:15-4:00 2:35-4:00 1:35-3:35 2:00-3:30 1:20-3:20

2000-01 Endurance 
Time Test Results

2:40-4:00 2:40-4:00 1:15-2:30

2001-02 HOT Table 
Values

1:05-2:15 2:40-4:00 2:35-4:00 1:35-3:35 2:00-3:30 1:20-3:20 1:15-2:30

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

1:05-2:15 2:40-4:00 2:35-4:00 1:35-3:35 2:00-3:30 1:20-3:20 1:15-2:30

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

1:05-2:15 2:40-4:00 2:35-4:00 1:35-3:35 2:00-3:30 1:20-3:20 2:40-4:00 1:15-2:30

2004-05 Endurance 
Time Test Results

2:20-3:35

2005-06 HOT Table 
Values

1:15-2:30 2:40-4:00 2:35-4:00 1:35-3:35 2:00-3:30 1:20-3:20 2:40-4:00 1:15-2:30 2:20-3:35

2005-06 Endurance 
Time Test Results

4:00-4:00 2:05-3:10 1:50-3:40

2006-07 HOT Table 
Values

1:15-2:30 2:40-4:00 2:35-4:00 1:35-3:35 2:00-3:30 1:20-3:20 2:40-4:00 1:15-2:30 2:20-3:35 4:00-4:00 2:05-3:10 1:50-3:40

2006-07 Endurance 
Time Test Results

2:10-4:00 1:55-3:10

2007-08 HOT Table 
Values

1:15-2:30 2:40-4:00 2:35-4:00 1:35-3:35 2:00-3:30 1:20-3:20 2:40-4:00 1:15-2:30 2:20-3:35 4:00-4:00 2:05-3:10 2:10-4:00 1:55-3:10

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

1:15-2:30 2:40-4:00 2:35-4:00 1:35-3:35 2:00-3:30 1:20-3:20 2:40-4:00 1:15-2:30 2:20-3:35 4:00-4:00 2:05-3:10 2:10-4:00 1:55-3:10
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Table 6.18: Type IV 75/25 Fluid, Freezing Fog, -3ºC and Above 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

1:05-2:00

1997-98 Endurance 
Time Test Results
1998-99 HOT Table 
Values

1:05-2:00

1998-99 Endurance 
TimeTest Results

1:30-2:50 1:05-1:45

1999-2000 HOT Table 
Values

1:05-1:45 1:30-2:50 1:05-1:45 1:05-1:45 1:05-1:45

1999-2000 Endurance 
Time Test Results

1:30-2:45 1:20-2:00

2000-01 HOT Table 
Values

1:05-1:45 1:30-2:50 1:05-1:45 1:30-2:45 1:20-2:00

2000-01 Endurance 
Time Test Results

2:05-3:15 2:05-3:15 1:10-2:05

2001-02 HOT Table 
Values

1:05-1:45 2:05-3:15 1:05-1:45 1:30-2:45 1:20-2:00 1:10-2:05

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

1:05-1:45 2:05-3:15 1:05-1:45 1:30-2:45 1:20-2:00 1:10-2:05

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

1:05-1:45 2:05-3:15 1:05-1:45 1:30-2:45 1:20-2:00 2:05-3:15 1:10-2:05

2004-05 Endurance 
Time Test Results

1:25-2:00

2005-06 HOT Table 
Values

1:05-1:45 2:05-3:15 1:05-1:45 1:30-2:45 1:20-2:00 2:05-3:15 1:10-2:05 1:25-2:00

2005-06 Endurance 
Time Test Results

3:40-4:00 1:10-2:10

2006-07 HOT Table 
Values

1:05-1:45 2:05-3:15 1:05-1:45 1:30-2:45 1:20-2:00 2:05-3:15 1:10-2:05 1:25-2:00 3:40-4:00 1:10-2:10

2006-07 Endurance 
Time Test Results

1:25-2:40 1:20-2:15

2007-08 HOT Table 
Values

1:05-1:45 2:05-3:15 1:05-1:45 1:30-2:45 1:20-2:00 2:05-3:15 1:10-2:05 1:25-2:00 3:40-4:00 1:25-2:40 1:20-2:15

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

1:05-1:45 2:05-3:15 1:05-1:45 1:30-2:45 1:20-2:00 2:05-3:15 1:10-2:05 1:25-2:00 3:40-4:00 1:25-2:40 1:20-2:15
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Table 6.19: Type IV 50/50 Fluid, Freezing Fog, -3ºC and Above 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:20-0:45

1997-98 Endurance 
Time Test Results
1998-99 HOT Table 
Values

0:20-0:45

1998-99 Endurance 
TimeTest Results

0:30-0:50 0:20-0:35

1999-2000 HOT Table 
Values

0:20-0:35 0:30-0:50 0:20-0:35 0:20-0:35 0:20-0:35

1999-2000 Endurance 
Time Test Results

0:30-0:45 0:15-0:40

2000-01 HOT Table 
Values

0:15-0:35 0:30-0:50 0:20-0:35 0:30-0:45 0:15-0:40

2000-01 Endurance 
Time Test Results

0:55-1:45 0:55-1:45 0:25-0:45

2001-02 HOT Table 
Values

0:15-0:35 0:55-1:45 0:20-0:35 0:30-0:45 0:15-0:40 0:25-0:45

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:15-0:35 0:55-1:45 0:20-0:35 0:30-0:45 0:15-0:40 0:25-0:45

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:15-0:35 0:55-1:45 0:20-0:35 0:30-0:45 0:15-0:40 0:55-1:45 0:25-0:45

2004-05 Endurance 
Time Test Results

0:20-0:40

2005-06 HOT Table 
Values

0:15-0:35 0:55-1:45 0:20-0:35 0:30-0:45 0:15-0:40 0:55-1:45 0:25-0:45 0:20-0:40

2005-06 Endurance 
Time Test Results

1:25-2:45 0:20-0:40

2006-07 HOT Table 
Values

0:15-0:35 0:55-1:45 0:20-0:35 0:30-0:45 0:15-0:40 0:55-1:45 0:25-0:45 0:20-0:40 1:25-2:45 0:20-0:40

2006-07 Endurance 
Time Test Results

0:30-0:55 0:35-0:45

2007-08 HOT Table 
Values

0:15-0:35 0:55-1:45 0:20-0:35 0:30-0:45 0:15-0:40 0:55-1:45 0:25-0:45 0:20-0:40 1:25-2:45 0:30-0:55 0:35-0:45

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:15-0:35 0:55-1:45 0:20-0:35 0:30-0:45 0:15-0:40 0:55-1:45 0:25-0:45 0:20-0:40 1:25-2:45 0:30-0:55 0:35-0:45
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Table 6.20: Type IV Neat Fluid, Freezing Fog, Below -3ºC to -14ºC 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:40-3:00

1997-98 Endurance 
Time Test Results
1998-99 HOT Table 
Values

0:40-3:00

1998-99 Endurance 
TimeTest Results

0:45-1:55 0:45-2:05 1:25-3:00

1999-2000 HOT Table 
Values

0:40-1:30 0:45-1:55 0:45-2:05 1:25-3:00 0:40-1:30 0:40-1:30

1999-2000 Endurance 
Time Test Results

0:20-1:20 0:45-1:35

2000-01 HOT Table 
Values

0:20-1:20 0:45-1:55 0:45-2:05 1:25-3:00 0:20-1:20 0:45-1:35

2000-01 Endurance 
Time Test Results

0:50-2:30 0:50-2:30 0:45-1:45

2001-02 HOT Table 
Values

0:20-1:20 0:50-2:30 0:45-2:05 1:25-3:00 0:20-1:20 0:45-1:35 0:45-1:35

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:20-1:20 0:50-2:30 0:45-2:05 1:25-3:00 0:20-1:20 0:45-1:35 0:45-1:35

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:20-1:20 0:50-2:30 0:45-2:05 1:25-3:00 0:20-1:20 0:45-1:35 0:50-2:30 0:45-1:35

2004-05 Endurance 
Time Test Results

1:10-2:20

2005-06 HOT Table 
Values

0:20-1:20 0:50-2:30 0:45-2:05 1:25-3:00 0:20-1:20 0:45-1:35 0:50-2:30 0:45-1:35 1:10-2:20

2005-06 Endurance 
Time Test Results

1:00-1:55 1:50-3:20 0:40-1:25

2006-07 HOT Table 
Values

0:20-1:20 0:50-2:30 0:45-2:05 1:25-3:00 0:20-1:20 0:45-1:35 0:50-2:30 0:45-1:35 1:10-2:20 1:00-1:55 1:50-3:20 0:40-1:25

2006-07 Endurance 
Time Test Results

0:55-3:30 1:00-2:25

2007-08 HOT Table 
Values

0:20-1:20 0:50-2:30 0:45-2:05 1:25-3:00 0:20-1:20 0:45-1:35 0:50-2:30 0:45-1:45 1:10-2:20 1:00-1:55 1:50-3:20 0:55-3:30 1:00-2:25

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:20-1:20 0:50-2:30 0:45-2:05 1:25-3:00 0:20-1:20 0:45-1:35 0:50-2:30 0:45-1:45 1:10-2:20 1:00-1:55 1:50-3:20 0:55-3:30 1:00-2:25
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Table 6.21: Type IV 75/25 Fluid, Freezing Fog, Below -3ºC to -14ºC 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:35-2:00

1997-98 Endurance 
Time Test Results
1998-99 HOT Table 
Values

0:30-2:00

1998-99 Endurance 
TimeTest Results

0:30-1:10 0:25-1:00

1999-2000 HOT Table 
Values

0:25-1:00 0:30-1:10 0:25-1:00 0:25-1:00 0:25-1:00

1999-2000 Endurance 
Time Test Results

0:25-0:50 0:30-1:00

2000-01 HOT Table 
Values

0:25-0:50 0:30-1:10 0:25-1:00 0:25-0:50 0:30-1:00

2000-01 Endurance 
Time Test Results

030-1:05 030-1:05 0:25-1:05

2001-02 HOT Table 
Values

0:25-0:50 0:30-1:05 0:25-1:00 0:25-0:50 0:30-1:00 0:25-1:05

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:25-0:50 0:30-1:05 0:25-1:00 0:25-0:50 0:30-1:00 0:25-1:05

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:25-0:50 0:30-1:05 0:25-1:00 0:25-0:50 0:30-1:00 0:30-1:05 0:25-1:05

2004-05 Endurance 
Time Test Results

0:40-1:25

2005-06 HOT Table 
Values

0:25-0:50 0:30-1:05 0:25-1:00 0:25-0:50 0:30-1:00 0:30-1:05 0:25-1:05 0:40-1:25

2005-06 Endurance 
Time Test Results

0:40-1:20 0:40-1:15

2006-07 HOT Table 
Values

0:25-0:50 0:30-1:05 0:25-1:00 0:25-0:50 0:30-1:00 0:30-1:05 0:25-1:05 0:40-1:25 0:40-1:20 0:40-1:15

2006-07 Endurance 
Time Test Results

0:45-1:50 0:50-1:45

2007-08 HOT Table 
Values

0:25-0:50 0:30-1:05 0:25-1:00 0:25-0:50 0:30-1:00 0:30-1:05 0:25-1:05 0:40-1:25 0:40-1:20 0:45-1:50 0:50-1:45

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:25-0:50 0:30-1:05 0:25-1:00 0:25-0:50 0:30-1:00 0:30-1:05 0:25-1:05 0:40-1:25 0:40-1:20 0:45-1:50 0:50-1:45
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Table 6.22: Type IV Neat Fluid, Freezing Fog, Below -14ºC to -25ºC 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:20-2:00

1997-98 Endurance 
Time Test Results
1998-99 HOT Table 
Values

0:20-2:00

1998-99 Endurance 
TimeTest Results

0:20-0:40 0:20-0:40 0:40-2:10

1999-2000 HOT Table 
Values

0:20-0:40 0:20-0:40 0:20-0:40 0:40-2:10 0:20-0:40 0:20-0:40

1999-2000 Endurance 
Time Test Results

0:15-0:40 0:20-0:45

2000-01 HOT Table 
Values

0:15-0:40 0:20-0:40 0:20-0:40 0:40-2:10 0:15-0:40 0:20-0:45

2000-01 Endurance 
Time Test Results

0:20-0:45 0:20-0:45 0:20-0:45

2001-02 HOT Table 
Values

0:15-0:40 0:20-0:45 0:20-0:40 0:40-2:10 0:15-0:40 0:20-0:45 0:20-0:45

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:15-0:40 0:20-0:45 0:20-0:40 0:40-2:10 0:15-0:40 0:20-0:45 0:20-0:45

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:15-0:40 0:20-0:45 0:20-0:40 0:40-2:10 0:15-0:40 0:20-0:45 0:20-0:45 0:20-0:45

2004-05 Endurance 
Time Test Results

0:30-1:00

2005-06 HOT Table 
Values

0:15-0:40 0:20-0:45 0:20-0:40 0:40-2:10 0:15-0:40 0:20-0:45 0:20-0:45 0:20-0:45 0:30-1:00

2005-06 Endurance 
Time Test Results

0:30-0:50 0:30-1:05 0:20-0:45

2006-07 HOT Table 
Values

0:15-0:40 0:20-0:45 0:20-0:40 0:40-2:10 0:15-0:40 0:20-0:45 0:20-0:45 0:20-0:45 0:30-1:00 0:30-0:50 0:30-1:05 0:20-0:45

2006-07 Endurance 
Time Test Results

0:40-1:00 0:25-0:45

2007-08 HOT Table 
Values

0:15-0:40 0:20-0:45 0:20-0:40 0:40-2:10 0:15-0:40 0:20-0:45 0:20-0:45 0:20-0:45 0:30-1:00 0:30-0:50 0:30-1:05 0:40-1:00 0:25-0:45

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:15-0:40 0:20-0:45 0:20-0:40 0:40-2:10 0:15-0:40 0:20-0:45 0:20-0:45 0:20-0:45 0:30-1:00 0:30-0:50 0:30-1:05 0:40-1:00 0:25-0:45

C
U

R
R
EN

T
H

IS
T
O

R
IC

A
L



6.  TYPE IV ENDURANCE TIME RESULTS AND HOLDOVER TIME GUIDELINES 

M:\Projects\PM2103.001 (TC Deicing 07-08)\Reports\HOT\Final Version 1.0\TP 14869E Final Version 1.0.docx 
Final Version 1.0, October 19 

70 

Table 6.23: Type IV Neat Fluid, Rain on a Cold-Soaked Wing, -3ºC and Above 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:10-0:50

1997-98 Endurance 
Time Test Results

0:15-1:15 0:20-1:15

1998-99 HOT Table 
Values

0:10-0:50

1998-99 Endurance 
TimeTest Results

0:10-2:00 0:30-2:00 0:10-1:20

1999-2000 HOT Table 
Values

0:10-0:50 0:10-1:15 0:20-1:15 0:10-1:20 0:10-0:50 0:10-0:50

1999-2000 Endurance 
Time Test Results

0:15-1:35 0:15-2:00

2000-01 HOT Table 
Values

0:10-0:50 0:10-1:15 0:20-1:15 0:10-1:20 0:15-1:35 0:15-2:00

2000-01 Endurance 
Time Test Results

0:20-2:00 0:20-2:00 0:10-1:05

2001-02 HOT Table 
Values

0:10-0:50 0:15-1:15 0:20-1:15 0:10-1:20 0:15-1:35 0:15-2:00 0:10-1:05

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:10-0:50 0:15-1:15 0:20-1:15 0:10-1:20 0:15-1:35 0:15-2:00 0:10-1:05

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:10-0:50 0:15-1:15 0:20-1:15 0:10-1:20 0:15-1:35 0:15-2:00 0:20-2:00 0:10-1:05

2004-05 Endurance 
Time Test Results

0:10-2:00

2005-06 HOT Table 
Values

0:10-0:50 0:15-1:15 0:20-1:15 0:10-1:20 0:15-1:35 0:15-2:00 0:20-2:00 0:10-1:05 0:10-2:00

2005-06 Endurance 
Time Test Results

0:15-1:40 0:20-2:00 0:15-1:40

2006-07 HOT Table 
Values

0:10-0:50 0:15-1:15 0:20-1:15 0:10-1:20 0:15-1:35 0:15-2:00 0:20-2:00 0:10-1:05 0:10-2:00 0:15-1:40 0:20-2:00 0:15-1:40

2006-07 Endurance 
Time Test Results

0:25-2:00 0:15-1:25

2007-08 HOT Table 
Values

0:10-0:50 0:15-1:15 0:20-1:15 0:10-1:20 0:15-1:35 0:15-2:00 0:20-2:00 0:10-1:05 0:10-2:00 0:15-1:40 0:20-2:00 0:25-2:00 0:15-1:25

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:10-1:05 0:15-1:15 0:20-1:15 0:10-1:20 0:15-1:35 0:15-2:00 0:20-2:00 0:10-1:05 0:10-2:00 0:15-1:40 0:20-2:00 0:25-2:00 0:15-1:25
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Table 6.24: Type IV 75/25 Fluid, Rain on a Cold-Soaked Wing, -3ºC and Above 
 

 

GENERIC O-Max K-ABC-S Ultra+ S-480 C-2001 O-Max 04 C-2012 O-MFlo C-Launch D-E106 K-ABCS+ L-AS

1996-97 Test Results 
and Table Values used in 
1997-98

0:05-0:35

1997-98 Endurance 
Time Test Results

0:10-0:40 0:10-0:50

1998-99 HOT Table 
Values

0:05-0:35

1998-99 Endurance 
TimeTest Results

0:05-1:15 0:10-1:15

1999-2000 HOT Table 
Values

0:05-0:35 0:05-0:40 0:10-0:50 0:05-0:35 0:05-0:35

1999-2000 Endurance 
Time Test Results

0:10-1:15 0:10-1:25

2000-01 HOT Table 
Values

0:05-0:35 0:05-0:40 0:10-0:50 0:10-1:15 0:10-1:25

2000-01 Endurance 
Time Test Results

0:20-2:00 0:20-2:00 0:05-0:40

2001-02 HOT Table 
Values

0:05-0:35 0:10-0:40 0:10-0:50 0:10-1:15 0:10-1:25 0:05-0:40

2002-03 Endurance 
Time Test Results
2003-04 HOT Table 
Values

0:05-0:35 0:10-0:40 0:10-0:50 0:10-1:15 0:10-1:25 0:05-0:40

2003-04 Endurance 
Time Test Results
2004-05 HOT Table 
Values

0:05-0:35 0:10-0:40 0:10-0:50 0:10-1:15 0:10-1:25 0:20-2:00 0:05-0:40

2004-05 Endurance 
Time Test Results

0:05-1:15

2005-06 HOT Table 
Values

0:05-0:35 0:10-0:40 0:10-0:50 0:10-1:15 0:10-1:25 0:20-2:00 0:05-0:40 0:05-1:15

2005-06 Endurance 
Time Test Results

0:10-1:45 0:05-1:00

2006-07 HOT Table 
Values

0:05-0:35 0:10-0:40 0:10-0:50 0:10-1:15 0:10-1:25 0:20-2:00 0:05-0:40 0:05-1:15 0:10-1:45 0:05-1:00

2006-07 Endurance 
Time Test Results

0:10-1:20 0:05-1:20

2007-08 HOT Table 
Values

0:05-0:35 0:10-0:40 0:10-0:50 0:10-1:15 0:10-1:25 0:20-2:00 0:05-0:40 0:05-1:15 0:10-1:45 0:10-1:20 0:05-1:20

2007-08 Endurance 
Time Test Results
2008-09 HOT Table 
Values

0:05-0:40 0:10-0:40 0:10-0:50 0:10-1:15 0:10-1:25 0:20-2:00 0:05-0:40 0:05-1:15 0:10-1:45 0:10-1:20 0:05-1:20
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6.5 Fluids Responsible for the Type IV Generic Holdover Time Values 
 
The fluids responsible for the values in each cell of the generic Type IV HOT 
guidelines in 2008-09 are shown in Table 6.25, along with the year in which they 
were tested. “U” indicates the fluid is responsible for the upper value in the cell; “L” 
indicates the fluid is responsible for the lower value in the cell; and “B” indicates the 
fluid is responsible for both the upper and lower values in the cell. 
 
The removal of the obsolete cold-soaked wing data resulted in increases to two cells 
in the 2008-09 generic Type IV HOT guidelines. 

• Cold-soaked wing, -3ºC and above, 100/0, upper limit: from 50 to 65 minutes. 

• Cold-soaked wing, -3ºC and above, 75/25, upper limit: from 35 to 40 minutes. 
 

Table 6.25: Fluids Responsible for the Type IV Generic Holdover Time Values 

 

Approximate Holdover Times Anticipated Under
OAT Type IV Fluid Various Weather Conditions

Concentration (hours:minutes)

°C °F Neat Fluid/Water FROST FREEZING SNOW FREEZING LIGHT FRZ RAIN ON COLD-

(% by volume) FOG DRIZZLE RAIN SOAKED WING

100/0 C-2012 (00/01) B Ultra+ (98/99) B C-2012 (00/01) B Ultra+ (98/99) B C-2012 (00/01) B

C-2012 (00/01) U C-2012 (00/01) L Ultra+ (98/99) L

O-MFlo (04/05) L

75/25 ABC-S (98/99) B ABC-S (98/99) U C-2012 (00/01) B C-2012 (00/01) B C-2012 (00/01) B

-3 27 C-2012 (00/01) U C-2001 (97/98) L O-MFlo (04/05) L

and and O-MFlo (04/05)  B L-AS (06/07) L

above above O-Max (97/98) U

50/50 ABC-S (98/99) U ABC-S (98/99) B C-2012 (00/01) U C-2012 (00/01) B

C-2001 (99/00) L O-MFlo (04/05) B C-2001 (97/98) B O-MFlo (04/05) B

ABC-S (98/99) U ABC-S (98/99) B

O-MFlo (04/05) B S 480 (99/00) L

C-2001(97/98) L

100/0 S 480 (99/00) B C-2012 (00/01) B ABC-S (98/99) L ABC-S (98/99) L

C-2012 (00/01) U C-2012 (00/01) U

below below
-3 27
to to 75/25 C-2012 (00/01) L C-2001 (97/98) U C-2012 (00/01) B ABC-S (98/99) L

-14 7 ABC-S (98/99) L O-MFlo (04/05) L C-2012 (00/01) B

S 480 (99/00) B

below below 100/0 S 480 (99/00) B C-2012 (00/01) B

-14 7 ABC-S (98/99) U

to to
-25 -13

100/0 SAE TYPE IV fluid may be used below -25ºC (-13ºF), provided LEGEND
below below the freezing point of the fluid is at least 7ºC (13ºF) below    L = DRIVES LOWER LIMIT

-25 -13 the OAT and the aerodynamic acceptance criteria are met.     U = DRIVES UPPER LIMIT
Consider use of SAE Type I when SAE Type IV fluid cannot be used.    B = DRIVES BOTH
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7. CONCLUSIONS 
 
 
7.1 Type I Fluids 
 
No changes were made to the Type I fluid HOT guidelines this year.  
 
 
7.2 Type II Fluids 
 
A fluid-specific table was created for one new Type II fluid, Kilfrost ABC-K Plus, and 
added to the Type II HOT guidelines. Aviation Xi’an KHF-II was removed from the 
FAA guidelines, but not the Transport Canada guidelines, for winter 2008-09 
operations. 
 
No changes were made to the values in the Type II generic HOT guidelines this year. 
 
 
7.3 Type III Fluids 
 
No changes were made to the Type III fluid HOT guidelines this year. 
 
 
7.4 Type IV Fluids 
 
A fluid-specific table for Dow Chemical UCAR™ FlightGuard AD-480, which is 
identical to ABAX AD-480, was added to the Transport Canada guidelines. The table 
already exists in the FAA guidelines. This addition did not impact the generic Type IV 
HOT guidelines.  
 
Obsolete data was removed from the Type IV generic analysis which caused 
increases to be made to the generic Type IV cold-soaked wing holdover times for 
winter 2008-09 operations. 
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8. RECOMMENDATIONS 
 
It is recommended that any new Type I, II, III or IV fluids be evaluated over the entire 
range of conditions of the HOT tables. 
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TRANSPORTATION DEVLOPMENT CENTRE 
WORK STATEMENT EXCERPT – 
AIRCRAFT & ANTI-ICING FLUID 

WINTER TESTING 2007-08 
 
 

7.2.2 Aircraft De-Anti-Icing Fluid Endurance Time Testing  
 

Note: This program element will ultimately be charged entirely to the 
manufacturers of fluids and other agencies external to Transport Canada. 

 
 
7.2.2.1 Natural Snow Test at Trudeau 
 

a) Prepare a procedure for testing outdoors during snowfalls. Develop more 
improved and efficient methods to measure snow intensity; 

b) Conduct flat plate tests under conditions of natural snow mainly at the 
Dorval Airport test site to record fluid endurance times. All testing will be 
performed using the methodology developed in the conduct of similar tests 
for Transport Canada in past years (ARP5485 and/or proposed ARP5945); 

c) Record individual fluid endurance times for snow, based on samples of newly 
certified or re-certified Type I, Type II, Type III (including dilutions) and 
Type IV fluids supplied by fluid manufacturers, under as wide a range of 
temperature, precipitation rate, precipitation type, and wind conditions as 
can be experienced.  (Testing is anticipated with three anti-icing fluids, as 
well as one Type I fluid). Conduct outdoor tests with Battelle/Octagon 
Type I fluid provided in Summer 2007; and 

d) Analyze the data collected, report the findings, and prepare presentation 
material for the SAE G-12 annual meeting. 

 
 
7.2.2.2 Endurance Time Tests in Simulated Precipitation at NRC 
 

a) Prepare a test procedure for the conduct of endurance time tests in 
simulated precipitation at NRC Climatic Environment Facility. As the cost for 
this activity is highly weighted on calibration of precipitation rates, evaluate 
and if possible, develop more improved and efficient methods to measure 
intensity; 

b) Conduct flat plate tests under conditions of freezing drizzle, light freezing 
rain, freezing fog, and rain on a cold-soaked surface at the National Research 
Council Climatic Engineering Facility in Ottawa to record fluid holdover times.  
All testing will be performed using the methodology developed in the 
conduct of similar tests for Transport Canada in past years (ARP5485 and/or 
ARP5945); 



APPENDIX A 

M:\Projects\PM2103.001 (TC Deicing 07-08)\Reports\HOT\Final Version 1.0\Report Components\Appendices\Appendix A\Appendix A.docx 
Final Version 1.0, October 19 

A-2 

c) Testing is anticipated with three anti-icing fluids, as well as one Type I fluid; 

d) Record individual fluid endurance times for all simulated precipitation 
conditions based on samples of newly certified or re-certified fluids supplied 
by fluid manufacturers under defined test parameters, such as temperature 
and precipitation rate; and 

e) Analyze the data collected, report the findings, and prepare presentation 
material for the SAE G-12 annual meeting. 



 

APPENDIX B 
 

PROCEDURES FOR HOLDOVER TIME TESTING 
 

• Test Requirements for Natural Precipitation Flat Plate Testing 

• Determination of Endurance Times of Type I Fluids Under Natural Snow 
Precipitation at Dorval 

• Test Requirements for Simulated Freezing Precipitation Flat Plate Testing 

• Overall Program of Tests at NRC, March-April 2008 



 



 

TEST REQUIREMENTS 
FOR NATURAL PRECIPITATION FLAT PLATE TESTING 
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DETERMINATION OF ENDURANCE TIMES OF TYPE I FLUIDS 
UNDER NATURAL SNOW PRECIPITATION AT DORVAL
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TEST REQUIREMENTS 
FOR SIMULATED FREEZING PRECIPITATION FLAT PLATE TESTING 
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OVERALL PROGRAM OF TESTS AT NRC, MARCH-APRIL 2008
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FLUID MANUFACTURER REPORT: 
KILFROST ABC-K PLUS (TYPE II) 
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