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PREFACE 
 

Under contract to the Transportation Development Centre of Transport Canada with support 
from the Federal Aviation Administration, 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 and update and 
maintain the website for the holdover time guidelines; 

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

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

• To conduct tests to evaluate the effect of deployed flaps and slats prior to anti-icing; 

• To conduct tests and research on surfaces treated with ice phobic products; 

• To conduct tests to evaluate holdover times in heavy snow conditions; 

• To develop an SAE AIR for the evaluation of aircraft coatings;  

• To support the evaluation of the National Research Council Canada propulsion icing wind 
tunnel to determine its flow characteristics; 

• To develop holdover time guidance for operation in ice crystal conditions; 

• To continue research for development of ice detection capabilities for pre-deicing, engine 
deicing and departing aircraft at the runway threshold; 

• To develop a performance specification for electronic holdover time applications; 

• To investigate pre-takeoff contamination check 5-minute allowance; 

• To conduct full-scale general aviation aircraft windshield washer fluid deicing testing to 
substantiate and support flat plate testing results; 

• To update the regression coefficient report with the newly-qualified de/anti-icing fluids; 
and 

• To develop Type II/IV holdover times in light and very light snow conditions. 
 

The research activities of the program conducted on behalf of Transport Canada during the 
winter of 2012-13 are documented in seven reports. The titles of the reports are as follows: 
 

• TP 15227E Winter Weather Impact on Holdover Time Table Format (1995-2013); 

• TP 15228E Aircraft Ground De/Anti-Icing Fluid Holdover Time Development Program 
for the 2012-13 Winter; 

• TP 15229E Regression Coefficients and Equations Used to Develop the Winter 
2013-14 Aircraft Ground Deicing Holdover Time Tables; 

• TP 15230E Aircraft Ground Icing General Research Activities During the 2012-13 
Winter;  

• TP 15231E Cold Climate Technologies – Investigation of Sensor Technologies as an 
Alternative Means of Detecting Aircraft Icing (Year 2 of 3); 
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• TP 15232E Wind Tunnel Trials to Examine Anti-Icing Fluid Flow-Off Characteristics 
and to Support the Development of Ice Pellet Allowance Times, Winters 
2009-10 to 2012-13; and  

• TP 15233E Exploratory Wind Tunnel Aerodynamic Research, Winter 2012-13. 
 

In addition, the following two interim reports are being prepared: 
 

• Evaluation of Endurance Times on Extended Flaps and Slats; and 

• Investigation of Ice Phobic Technologies to Reduce Aircraft Icing in Northern and Cold 
Climates (Year 2 of 3). 

 

This report, TP 15228E has the following objective: 
 

• To develop holdover time data for new de/anti-icing fluids and to document changes 
made to the holdover time guidelines. 

 

The objective was met by conducting endurance time tests with fluids in simulated freezing 
precipitation at the National Research Council Canada Climatic Engineering Facility in Ottawa 
and in natural snow at the APS Aviation Inc. test site at Montreal-Trudeau Airport in 
Montreal. 
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EXECUTIVE SUMMARY 
 
Under contract to the Transportation Development Centre 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) guidelines for new de/anti-icing fluids, is addressed in this 
report. The objective was met by conducting holdover time tests with several 
de/anti-icing fluids. This report also documents changes made to the HOT guidelines 
for the winter of 2013-14. 
 
 
Test Procedures 
 
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 Holdover Time 
Committee 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 2012-13 test season, data was collected during natural snow events at 
the APS test site at Montreal-Trudeau Airport in Montreal and 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 494 tests in the winter of 2012-13. The results of testing were 
incorporated into the winter 2013-14 HOT guidelines. 
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Changes to the HOT Guidelines 
 
The changes below were made to the HOT guidelines for winter 2013-14. 
 

1. Fluid-specific HOT guidelines were added for two new fluids: Cryotech Polar 
Guard II (Type II) and Clariant Safewing MP IV Launch Plus (Type IV).  

2. Changes were made to the Clariant Safewing MP II Flight Plus 100/0 and 
75/25 snow holdover times as the result of supplemental testing. 

3. LNT Solutions P250 (Type II) and Kilfrost ABC-4sustain (Type IV) were removed 
from the guidelines at the request of the manufacturers. The fluids were never 
commercialized. 

4. Clariant Max Flight 04 75/25 and 50/50 dilutions were removed from the 
guidelines at the request of the manufacturer.  

5. Light and very light snow holdover times were added to many of the Type II 
and Type IV fluid-specific HOT tables. The “snow” column in these tables was 
renamed “moderate snow.”  

6. The FAA increased its cap on snow holdover times from 2 to 3 hours. This 
resulted in several increases to Type IV snow holdover times. 

7. Nine increases were made to the Type IV generic HOT guidelines as a result 
of removed fluids (see above).  

8. Ice crystals were added to the freezing fog column of all HOT tables. 
 
 
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 encompassed by the HOT tables. It is 
also recommended that fluid-specific and fluid application temperature specific HOT 
guidelines for Type III fluids be developed in the winter of 2013-14 and that further 
testing be carried out to evaluate holdover times of Type III fluids applied heated to 
composite surfaces. 
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SOMMAIRE 
 
En vertu d’un contrat avec le Centre de développement des transports 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 plusieurs liquides de dégivrage et d’antigivrage. Le 
présent rapport documente également l’ensemble des changements apportés aux 
lignes directrices sur les durées d’efficacité pour l’hiver 2013-2014. 
 
 
Procédures d’essai 
 
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 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. Ces tests consistaient à verser des liquides abaisseurs du 
point de congélation sur des plaques en aluminium et en matériaux composites 
standards, plates, 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 2012-2013 concernaient des 
tests sous neige naturelle menés à l’installation d’essai d’APS, à l’aéroport 
Montréal-Trudeau, à Montréal, ainsi que 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. 
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Au cours de l’hiver 2012-2013, un total de 494 essais ont été menés par APS. Les 
résultats des essais effectués ont été inclus dans les lignes directrices relatives aux 
durées d’efficacité pour l’hiver 2013-2014. 
 
 
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 2013-2014. 
 

1. Des lignes directrices relatives aux durées d’efficacité spécifiques à deux 
nouveaux liquides, soit Cryotech Polar Guard II (type II) et Clariant Safewing 
MP IV Launch Plus (type IV), ont été ajoutées.  

2. À la suite de tests supplémentaires, des modifications ont été apportées aux 
durées d’efficacité dans des conditions de neige du liquide Clariant Safewing 
MP II Flight Plus 100/0 et 75/25.  

3. À la demande des fabricants, les liquides LNT Solutions P250 (type II) et 
Kilfrost ABC-4sustain (type IV) ont été retirés des lignes directrices. Ces liquides 
n’ont jamais été commercialisés. 

4. À la demande du fabricant, les dilutions 75/25 et 50/50 du liquide Clariant 
Max Flight 04 ont été retirées des lignes directrices.  

5. Des durées d’efficacité dans des conditions de neige faible et très faible ont 
été ajoutées à plusieurs des tableaux des durées d’efficacité spécifiques aux 
liquides de type II et de type IV. La colonne « neige » de ces tableaux a été 
renommée « neige modérée ».  

6. La FAA a procédé à une hausse de son plafond des durées d’efficacité dans 
des conditions de neige, le faisant passer de 2 à 3 heures. Cette hausse a 
entraîné de nombreuses augmentations des durées d’efficacité dans des 
conditions de neige des liquides de type IV. 

7. Le retrait de certains liquides (voir ci-dessus) a entraîné l’augmentation, dans 
neuf cas, des durées d’efficacité génériques des liquides de type IV.  

8. L’élément « cristaux de glace » a été ajouté à la colonne sur le brouillard 
verglaçant de tous les tableaux des durées d’efficacité. 

 
 



SOMMAIRE 

M:\Projects\PM2265.002 (TC Deicing 12-13)\Reports\HOT\Final Version 1.0\TP 15228E Final Version 1.0.docx 
Final Version 1.0, October 19 

xi 

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. Il est également recommandé que l’élaboration de lignes 
directrices sur les durées d’efficacité spécifiques aux liquides de type III et à leurs 
températures d’application soit amorcée au cours de l’hiver 2013-2014, et que des 
essais supplémentaires soient menés dans le but d’évaluer les durées d’efficacité des 
liquides de type III appliqués chauffés sur des surfaces composites. 



 

xii 

This page intentionally left blank. 



TABLE OF CONTENTS 

M:\Projects\PM2265.002 (TC Deicing 12-13)\Reports\HOT\Final Version 1.0\TP 15228E Final Version 1.0.docx 
Final Version 1.0, October 19 

xiii 

CONTENTS Page 

1. INTRODUCTION ........................................................................................................... 1 
1.1 Background ............................................................................................................. 1 
1.2 Objectives ............................................................................................................... 1 
1.3 Content of this Report ............................................................................................... 5 
1.4 Report Format .......................................................................................................... 5 
1.5 Publication of HOT Guidelines .................................................................................... 5 

1.5.1 Transport Canada .......................................................................................... 6 
1.5.2 FAA ............................................................................................................. 6 

2. TESTING IN 2012-13 .................................................................................................... 7 
2.1 Procedures .............................................................................................................. 7 
2.2 Test Sites ................................................................................................................ 8 
2.3 Fluids Tested ........................................................................................................... 8 
2.4 Description of Tests ................................................................................................ 11 
2.5 Reporting .............................................................................................................. 11 
2.6 Light and Very Light Snow Holdover Times for Type II and Type IV Fluids ...................... 11 
2.7 Ice Crystals Research .............................................................................................. 12 

3. CHANGES TO THE TYPE I HOT GUIDELINES .................................................................. 13 
3.1 New Fluids/Data ..................................................................................................... 13 
3.2 Changes to HOT Guidelines Format ........................................................................... 13 
3.3 Type I Generic Holdover Time Values ........................................................................ 13 

4. CHANGES TO THE TYPE II HOT GUIDELINES ................................................................. 15 
4.1 New Fluids/Data ..................................................................................................... 15 
4.2 Removed Fluids/Data .............................................................................................. 15 
4.3 Changes to HOT Guidelines Format ........................................................................... 15 
4.4 Type II Generic Holdover Time Values ....................................................................... 16 

4.4.1 Use of Generic Holdover Times in Very Cold Snow ........................................... 16 
4.4.2 Impact of New and Removed Fluids/Data ........................................................ 17 
4.4.3 Fluids Responsible for Type II Generic Holdover Time Values .............................. 17 
4.4.4 Evolution of Type II Generic Holdover Time Values ........................................... 17 

5. CHANGES TO THE TYPE III HOT GUIDELINES ................................................................ 45 
5.1 New Fluids/Data ..................................................................................................... 45 
5.2 Changes to HOT Guidelines Format ........................................................................... 45 
5.3 Type III Generic Holdover Time Values....................................................................... 45 
5.4 Future Changes to the Type III HOT Guidelines ........................................................... 45 
5.5 Supplemental Research – Endurance Times of Type III Fluids on Composite Surfaces ....... 46 

6. CHANGES TO THE TYPE IV HOT GUIDELINES ................................................................ 49 
6.1 New Fluids/Data ..................................................................................................... 49 
6.2 Removed Fluids/Data .............................................................................................. 49 
6.3 Changes to HOT Guidelines Format ........................................................................... 49 
6.4 Type IV Generic Holdover Time Values ...................................................................... 50 

6.4.1 Use of Generic Holdover Times in Very Cold Snow ........................................... 50 
6.4.2 Impact of New and Removed Fluids/Data ........................................................ 50 
6.4.3 Fluids Responsible for the Type IV Generic Holdover Time Values ....................... 51 
6.4.4 Evolution of Type IV Generic Holdover Time Values .......................................... 52 

7. SUPPLEMENTAL TESTING: LIGHT/VERY LIGHT SNOW HOLDOVER TIMES FOR TYPE II/IV 
FLUIDS ............................................................................................................................ 77 



TABLE OF CONTENTS 

M:\Projects\PM2265.002 (TC Deicing 12-13)\Reports\HOT\Final Version 1.0\TP 15228E Final Version 1.0.docx 
Final Version 1.0, October 19 

xiv 

7.1 Background ........................................................................................................... 77 
7.2 Previous Work ....................................................................................................... 78 
7.3 Objective .............................................................................................................. 78 
7.4 Fluids/Data Sets Included in the Project ..................................................................... 78 
7.5 Collection/Evaluation of Additional Data ..................................................................... 80 

7.5.1 New Test Data ............................................................................................ 81 
7.5.2 Historical “Did Not Fail” (HDNF) Data ............................................................. 82 
7.5.3 Summary of Additional Data Collected ............................................................ 82 
7.5.4 Log of Additional Data Collected .................................................................... 83 

7.6 Analysis of Additional Data ...................................................................................... 85 
7.6.1 Evaluation of Robustness of Updated Data Sets ............................................... 85 
7.6.2 Update to Lowest Usable Precipitation Rates ................................................... 87 
7.6.3 Conformance Analysis .................................................................................. 87 
7.6.4 ABAX Ecowing 26 75/25 ............................................................................. 88 
7.6.5 Clariant Max Flight 04 Dilutions ..................................................................... 88 
7.6.6 2012-13 New Fluids/Data ............................................................................. 91 

7.7 Determination of Light and Very Light Snow Holdover Times ........................................ 94 
7.7.1 Holdover Times for Below -14°C to LOUT Cells ............................................... 96 

7.8 Integration of New Holdover Times into HOT Publications ............................................ 96 
8. CONCLUSIONS .......................................................................................................... 99 

8.1 Type I Fluids .......................................................................................................... 99 
8.2 Type II Fluids ......................................................................................................... 99 
8.3 Type III Fluids ........................................................................................................ 99 
8.4 Type IV Fluids ....................................................................................................... 100 
8.5 Other HOT Guidelines Changes................................................................................ 100 

8.5.1 Visibility Table ............................................................................................ 100 
8.5.2 LOWV Table .............................................................................................. 101 
8.5.3 LOUT Table ............................................................................................... 101 
8.5.4 Ice Pellets Allowance Times Table ................................................................. 101 

9. RECOMMENDATIONS ................................................................................................ 103 
REFERENCES ................................................................................................................... 105 

 
 
LIST OF APPENDICES 

A Transportation Development Centre Work Statement Excerpt – Aircraft & Anti-Icing Fluid Winter 
Testing 2012-13 

B Procedures for Holdover Time Testing 

C Fluid Manufacturer Report: Baltic Ground Services Defrosol ADF (Type I) 

D Fluid Manufacturer Report: Clariant Safewing MP II FLIGHT PLUS (Type II) 

E Fluid Manufacturer Report: Clariant Safewing MP IV LAUNCH PLUS (Type IV) 

F Transport Canada and Federal Aviation Administration 2013-14 Holdover Time Guidelines 



LIST OF TABLES AND FIGURES 

M:\Projects\PM2265.002 (TC Deicing 12-13)\Reports\HOT\Final Version 1.0\TP 15228E Final Version 1.0.docx 
Final Version 1.0, October 19 

xv 

LIST OF TABLES Page 

Table 1.1: Summary of APS Holdover Time Testing Activities ................................................... 2 
Table 2.1: Fluid Receipt Data (Commercialized Fluids) .............................................................. 9 
Table 2.2: Fluid Brix and Viscosity (Commercialized Fluids) ..................................................... 10 
Table 2.3: Fluid Freeze Point, LOUT and WSET (Commercialized Fluids) .................................... 10 
Table 2.4: Summary of Tests Conducted .............................................................................. 11 
Table 4.1: Fluids Responsible for Type II Generic Holdover Time Values .................................... 19 
Table 4.2: Type II Neat Fluid, Snow, -3ºC and Above ............................................................. 20 
Table 4.3: Type II 75/25 Fluid, Snow, -3ºC and Above ........................................................... 21 
Table 4.4: Type II 50/50 Fluid, Snow, -3ºC and Above ........................................................... 22 
Table 4.5: Type II Neat Fluid, Snow, Below -3ºC to -14ºC ...................................................... 23 
Table 4.6: Type II 75/25 Fluid, Snow, Below -3ºC to -14ºC .................................................... 24 
Table 4.7: Type II Neat Fluid, Snow, Below -14ºC to -25ºC..................................................... 25 
Table 4.8: Type II Neat Fluid, Freezing Drizzle, -3ºC and Above ............................................... 26 
Table 4.9: Type II 75/25 Fluid, Freezing Drizzle, -3ºC and Above ............................................. 27 
Table 4.10: Type II 50/50 Fluid, Freezing Drizzle, -3ºC and Above ........................................... 28 
Table 4.11: Type II Neat Fluid, Freezing Drizzle, Below -3ºC to -10ºC ....................................... 29 
Table 4.12: Type II 75/25 Fluid, Freezing Drizzle, Below -3ºC to -10ºC ..................................... 30 
Table 4.13: Type II Neat Fluid, Light Freezing Rain, -3ºC and Above ......................................... 31 
Table 4.14: Type II 75/25 Fluid, Light Freezing Rain, -3ºC and Above ....................................... 32 
Table 4.15: Type II 50/50 Fluid, Light Freezing Rain, -3ºC and Above ....................................... 33 
Table 4.16: Type II Neat Fluid, Light Freezing Rain, Below -3ºC to -10ºC .................................. 34 
Table 4.17: Type II 75/25 Fluid, Light Freezing Rain, Below -3ºC to -10ºC ................................ 35 
Table 4.18: Type II Neat Fluid, Freezing Fog, -3ºC and Above ................................................. 36 
Table 4.19: Type II 75/25 Fluid, Freezing Fog, -3ºC and Above ............................................... 37 
Table 4.20: Type II 50/50 Fluid, Freezing Fog, -3ºC and Above ............................................... 38 
Table 4.21: Type II Neat Fluid, Freezing Fog, Below -3ºC to -14ºC ........................................... 39 
Table 4.22: Type II 75/25 Fluid, Freezing Fog, Below -3ºC to -14ºC ......................................... 40 
Table 4.23: Type II Neat Fluid, Freezing Fog, Below -14ºC to -25ºC ......................................... 41 
Table 4.24: Type II Neat Fluid, Rain on Cold-Soaked Wing, Above 0ºC ..................................... 42 
Table 4.25: Type II 75/25 Fluid, Rain on Cold-Soaked Wing, Above 0ºC ................................... 43 
Table 6.1: Fluids Responsible for the Type IV Generic Holdover Time Values ............................. 51 
Table 6.2: Type IV Neat Fluid, Snow, -3ºC and Above ........................................................... 53 
Table 6.3: Type IV 75/25 Fluid, Snow, -3ºC and Above ......................................................... 54 
Table 6.4: Type IV 50/50 Fluid, Snow, -3ºC and Above ......................................................... 55 
Table 6.5: Type IV Neat Fluid, Snow, Below -3ºC to -14ºC ..................................................... 56 
Table 6.6: Type IV 75/25 Fluid, Snow, Below -3ºC to -14ºC ................................................... 57 
Table 6.7: Type IV Neat Fluid, Snow, Below -14ºC to -25ºC ................................................... 58 
Table 6.8: Type IV Neat Fluid, Freezing Drizzle, -3ºC and Above .............................................. 59 
Table 6.9: Type IV 75/25 Fluid, Freezing Drizzle, -3ºC and Above ............................................ 60 
Table 6.10: Type IV 50/50 Fluid, Freezing Drizzle, -3ºC and Above .......................................... 61 
Table 6.11: Type IV Neat Fluid, Freezing Drizzle, Below -3ºC to -10ºC ...................................... 62 
Table 6.12: Type IV 75/25 Fluid, Freezing Drizzle, Below -3ºC to -10ºC .................................... 63 
Table 6.13: Type IV Neat Fluid, Light Freezing Rain, -3ºC and Above ....................................... 64 
Table 6.14: Type IV 75/25 Fluid, Light Freezing Rain, -3ºC and Above ..................................... 65 
Table 6.15: Type IV 50/50 Fluid, Light Freezing Rain, -3ºC and Above ..................................... 66 
Table 6.16: Type IV Neat Fluid, Light Freezing Rain, Below -3ºC to -10ºC ................................. 67 
Table 6.17: Type IV 75/25 Fluid, Light Freezing Rain, Below -3ºC to -10ºC ............................... 68 
Table 6.18: Type IV Neat Fluid, Freezing Fog, -3ºC and Above ................................................ 69 
Table 6.19: Type IV 75/25 Fluid, Freezing Fog, -3ºC and Above .............................................. 70 
Table 6.20: Type IV 50/50 Fluid, Freezing Fog, -3ºC and Above .............................................. 71 



LIST OF TABLES AND FIGURES 

M:\Projects\PM2265.002 (TC Deicing 12-13)\Reports\HOT\Final Version 1.0\TP 15228E Final Version 1.0.docx 
Final Version 1.0, October 19 

xvi 

Table 6.21: Type IV Neat Fluid, Freezing Fog, Below -3ºC to -14ºC .......................................... 72 
Table 6.22: Type IV 75/25 Fluid, Freezing Fog, Below -3ºC to -14ºC ........................................ 73 
Table 6.23: Type IV Neat Fluid, Freezing Fog, Below -14ºC to -25ºC ........................................ 74 
Table 6.24: Type IV Neat Fluid, Rain on a Cold-Soaked Wing, Above 0ºC ................................. 75 
Table 6.25: Type IV 75/25 Fluid, Rain on a Cold-Soaked Wing, Above 0ºC ............................... 76 
Table 7.1: Data Sets Included in Project ............................................................................... 79 
Table 7.2: Robustness of Project Data Sets .......................................................................... 80 
Table 7.3: Fluid Sample Viscosities ...................................................................................... 81 
Table 7.4: Summary of Additional Data Points Collected ......................................................... 82 
Table 7.5: Log of Additional Data ........................................................................................ 83 
Table 7.6: Factor Descriptions and Weights .......................................................................... 86 
Table 7.7: Factor Rating System ......................................................................................... 86 
Table 7.8: Max Flight 04 Freezing Precipitation Test Results ................................................... 90 
Table 7.9: Clariant Launch Plus “Did Not Fail” Data Points ...................................................... 91 
Table 7.10: Statistics for Robustness and LUPR Analyses ....................................................... 92 
Table 7.11: Conformance Analysis Statistics ........................................................................ 93 
Table 7.12: Regression Derived Light and Very Light Snow Holdover Times .............................. 95 
Table 7.13: Tests Conducted at -25°C ................................................................................ 96 
 
 
LIST OF FIGURES Page 

Figure 5.1: Type III Composite vs. Aluminum Test Results (2011-12) ....................................... 47 
Figure 5.2: Type III Composite vs. Aluminum Test Results (2012-13) ....................................... 47 
Figure 7.1: ABAX Ecowing 26 75/25 Snow Test Results ........................................................ 88 
Figure 7.2: Max Flight 04 50/50 Snow Test Results .............................................................. 89 
 



GLOSSARY 

M:\Projects\PM2265.002 (TC Deicing 12-13)\Reports\HOT\Final Version 1.0\TP 15228E Final Version 1.0.docx 
Final Version 1.0, October 19 

xvii 

GLOSSARY 
 

AIR Aerospace Information Report 

AMS Aerospace Material Specification 

APS APS Aviation Inc. 

ARP Aerospace Recommended Practice 

CEF Climatic Engineering Facility  

FAA Federal Aviation Administration 

HDNF Historical Did Not Fail 

HOT Holdover Time 

HOTDS Holdover Time Determination System 

LOUT Lowest Operational Use Temperature 

LOWV Lowest On-Wing Viscosity 

LUPR Lowest Usable Precipitation Rate 

LWES Liquid Water Equivalent System 

MSC Meteorological Service of Canada 

NRC National Research Council Canada 

TDC Transportation Development Centre 

WSET Water Spray Endurance Test 



 

xviii 

This page intentionally left blank.



1.  INTRODUCTION 

M:\Projects\PM2265.002 (TC Deicing 12-13)\Reports\HOT\Final Version 1.0\TP 15228E Final Version 1.0.docx 
Final Version 1.0, October 19 

1 

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 
 
APS has completed considerable testing related to de/anti-icing fluids on behalf of 
Transport Canada over the past two decades. 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 holdover time related research activities completed by APS is 
provided in Table 1.1. 
 
 

1.2 Objectives 
 
The primary objectives of the 2012-13 holdover time test program were to conduct 
flat plate tests under conditions of natural and simulated precipitation to determine 
de/anti-icing fluid endurance times for new fluids, to develop HOT guidelines based 
on samples of newly and previously qualified deicing and anti-icing fluids, and to 
document changes made to the HOT guidelines for the winter of 2013-14. 
 
The detailed objectives of the 2012-13 test program are provided in the work 
statement given in Appendix A.  
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Table 1.1: Summary of APS Holdover Time Testing Activities 

Year TDC 
Publication # Conditions Tested Fluids Tested Test Locations 

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

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

1992-93 TP 11836E 

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

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

Montreal 
Ottawa (NRC) 

Rigaud 

1993-94 TP 12915E 

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

• Primarily: Type II 
(dilutions) 

• Also: Type II 
(neat), Type I 

Montreal 
Ottawa (NRC) 

1994-95 TP 12654E 

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

(prelim) 

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

Montreal 
Ottawa (NRC) 

1995-96 TP 12896E 

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

• Type I 
• Type II 
• Type IV 

Montreal 
Ottawa (NRC) 

1996-97 TP 13131E 

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

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

Montreal 
Ottawa (NRC) 

1997-98 TP 13318E 

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

• Type IV Montreal 
Ottawa (NRC) 

1998-99 TP 13477E 

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

• Type I 
• Type II 
• Type IV (LV) 

Montreal 
Ottawa (NRC) 

1999-2000 TP 13659E 

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

• Type I  
• Type II  
• Type IV 

Montreal 
Ottawa (NRC) 

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

Year TDC 
Publication # Conditions Tested Fluids Tested Test Locations 

2000-01 TP 13826E 

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

• Type I  
• Type II  
• Type IV 

Montreal 
Ottawa (NRC) 

Varennes (IREQ) 

2001-02 TP 13991E 

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

• Type I 
• Type II 
• Type IV 

Montreal 
Ottawa (NRC) 

Val-d'Or 
North Bay 
Thompson 

2002-03 TP 14144E 

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

• Type I 
• Type II 
• Type IV 

Montreal 
Ottawa (NRC) 

Varennes (IREQ) 
St-Alexis 

2003-04 TP 14374E 

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

• Type II 
• Type III 

Montreal 
Ottawa (NRC) 

Val-d'Or 
Ste-Adele 

2004-05 TP 14443E 

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

• Type II 
• Type III 
• Type IV 

Montreal 
Ottawa (NRC) 

2005-06 TP 14712E 

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

• Type I 
• Type II 
• Type IV 

Montreal 
Ottawa (NRC) 

2006-07 TP 14776E 

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

• Type I 
• Type II 
• Type IV 

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

Year TDC 
Publication # Conditions Tested Fluids Tested Test Locations 

2007-08 TP 14869E 

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

Conditions 
• Snow Pellets 

• Type II 
• Type III 
• Type IV 

Montreal 
Ottawa (NRC) 

2008-09 TP 14933E 

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

Conditions 

• Type II 
• Type III 
• Type IV 

Montreal 
Ottawa (NRC) 

2009-10 TP 15050E 

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

Conditions 
• Snow Pellets 

• Type I 
• Type II 
• Type IV 

Montreal 
Val-d'Or 
Dolbeau-
Mistassini 

Thetford Mines 
St-Sauveur 

Ottawa (NRC) 

2010-11 TP 15156E 

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

Conditions 

• Type I 
• Type II 
• Type IV 

Montreal 
Ottawa (NRC) 

2011-12 TP 15156E 

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

• Type I 
• Type II 
• Type III 

Montreal 
Gaspésie 
Rimouski 
St-Jovite 

Edmundston 
Ottawa (NRC) 

2012-13 TP 15228E 

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

• Type I 
• Type II 
• Type III 

Montreal 
Ottawa (NRC) 
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1.3 Content of this Report 
 
APS has written a report on the holdover time 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.  
 
Notably, the reader is now directed to the Transport Canada report, TP 14144E, 
Aircraft Ground De/Anti-Icing Fluid Holdover Time Development Program for the 
2002-03 Winter (1) for the detailed test methodology and individual fluid test 
information is provided in appendices to the report rather than within the report itself. 
 
In the winter of 2009-10, a decision was made to include detailed test information 
only for fluids that are expected to be qualified and commercialized. Test information 
for other fluids is not included. 
 
 
1.4 Report Format 
 
The subsequent sections of this report contain the following: 
 

a) Section 2 summarizes 2012-13 testing; 

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

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

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

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

f) Section 7 documents supplemental testing and analysis completed to 
determine light and very light snow holdover times for select Type II and 
Type IV fluids; 

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

h) Section 9 lists recommendations for future testing. 
 
 
1.5 Publication of HOT Guidelines 
 
HOT guidelines are published annually by both Transport Canada and the FAA. 
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1.5.1 Transport Canada 
 
The Transport Canada HOT guidelines are published on the following website: 
 

• http://www.tc.gc.ca/eng/civilaviation/standards/commerce-holdovertime-
menu-1877.htm  

 
The Transport Canada HOT guidelines are intended to 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. 
 
 
1.5.2 FAA 
 
The FAA HOT guidelines are published on the following website: 
 

• http://www.faa.gov/other_visit/aviation_industry/airline_operators/airline_safe
ty/deicing/  

 
The 2012-13 FAA HOT guidelines are intended to be used in conjunction with 
N 8900.238, Revised FAA-Approved Deicing Program Updates, Winter 2013-2014 
(3), which provides additional guidance and reference material. N 8900.238 (3) is 
also available on the FAA website. 
 
 
 

http://www.tc.gc.ca/eng/civilaviation/standards/commerce-holdovertime-menu-1877.htm
http://www.tc.gc.ca/eng/civilaviation/standards/commerce-holdovertime-menu-1877.htm
http://www.faa.gov/other_visit/aviation_industry/airline_operators/airline_safety/deicing/
http://www.faa.gov/other_visit/aviation_industry/airline_operators/airline_safety/deicing/
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2. TESTING IN 2012-13 
 
An overview of the testing completed in the winter of 2012-13 is provided in this 
chapter. 
 
 
2.1 Procedures 
 
Test procedures for holdover time testing of Type II, III and IV fluids were developed 
in accordance with SAE Aerospace Recommended Practice (ARP) 5485, Endurance 
Time Tests for Aircraft Deicing/Anti-Icing Fluids: SAE Type II, III, and IV (4). Test 
procedures for holdover time testing of Type I fluids were developed in accordance 
with SAE ARP5945, Endurance Time Tests for Aircraft Deicing/Anti-Icing Fluids: SAE 
Type I (5).  
 
Because this report serves as the publishing mechanism for the APS endurance time 
test program, all current endurance time test procedures are included in the report, 
even if they are not updated or 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 2012-13 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;  

4. Overall Program of Tests at NRC, April 2013; and 

5. Overall Program of Tests at NRC, September 2013. 
 
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 holdover time testing and other 
aircraft ground icing research projects at the annual APS indoor simulated 
precipitation test session. Holdover time testing and other program element testing 
were conducted at the same session to maximize use of the facility and resources. 
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The procedure provides detailed test plans, personnel assignments, fluid 
requirements and the precipitation schedule. 
 
The fifth procedure was developed to coordinate testing at a supplemental test 
session at the NRC climate chamber in September 2013. 
 
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). 
 
 
2.2 Test Sites 
 
Simulated precipitation testing (freezing drizzle, light freezing rain, freezing fog and 
rain on cold-soaked surfaces) was conducted at the NRC Climatic Engineering Facility 
(CEF) in Ottawa. 
 
Natural snow testing was conducted primarily at the APS test site at the Pierre Elliott 
Trudeau Airport in Montreal. Several tests were also conducted at a mobile test site 
at Montreal Mirabel Airport.  
 
Artificial snow testing was required in the winter of 2012-13 (see Section 3.1). It 
was conducted at the APS test site at the Montreal airport. 
 
 
2.3 Fluids Tested 
 
Eight fluids underwent endurance time testing in the winter of 2012-13. As described 
in Section 1.3, only the endurance time results of fluids that are expected to be 
commercialized are published in this report; the results of any other fluids that 
undergo testing are provided only to the fluid manufacturer(s).  
 
The fluids tested in 2012-13 are summarized below. 
 

• Baltic Ground Services Defrosol ADF: This Type I fluid underwent testing in 
freezing and artificial snow conditions in September 2013. The detailed test 
results are provided in Appendix C. 

• Clariant Safewing MP II Flight Plus: This Type II fluid underwent endurance 
time testing in winter 2011-12; however, natural snow testing was not 
completed due to the late submission of the fluid. Natural snow testing was 
therefore completed in the winter of 2012-13. The detailed test results from 
both winters are provided in Appendix D. 
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• Clariant Safewing MP IV Launch Plus: This new Type IV fluid underwent a 
complete set of testing in winter 2012-13 and was expected to be 
commercialized in the winter of 2013-14. The detailed test results are provided 
in Appendix E. 

• LNT P250: This Type II fluid underwent endurance time testing in winter 
2011-12; however, natural snow testing was not completed due to the late 
submission of the fluid. Natural snow testing was therefore completed in the 
winter of 2012-13. At the request of the manufacturer, the fluid was removed 
from the HOT Guidelines following testing. The detailed results of testing with 
this fluid are therefore not included in this report. 

• Type III Fluid: A Type III fluid was submitted for testing using the heated 
application test protocol. Due to the late submission of the fluid in the winter, 
testing in natural snow could not be completed. Testing is expected to be 
completed in winter 2013-14. As the test results will not be incorporated into 
the HOT guidelines at this time, they are not provided in this report. 

• Type II Experimental Fluids: Two Type II experimental fluids were submitted 
for testing. Testing was cancelled midway through the winter. These fluids 
will not be commercialized and therefore the results are not provided in this 
report. 

 
Additional relevant fluid receipt data for the three tested commercialized fluids is 
provided in Tables 2.1 (fluid receipt data), 2.2 (fluid viscosity and Brix), and 2.3 (fluid 
freeze point, lowest operational use temperature (LOUT) and water spray endurance 
test (WSET) information). 
 

Table 2.1: Fluid Receipt Data (Commercialized Fluids) 

Fluid 
Manufacturer 

Fluid  
Name 

Fluid 
Type 

Fluid 
Formulation 

Date 
Received 

Dilution(s) 
Received Batch # 

Baltic Ground 
Services Defrosol ADF I 

Non-Glycol 
(Propylene Glycol 

and Glycerine) 
24-Jul-13 Concentrate 56-130619 

Clariant Safewing MP 
II Flight Plus II Propylene 

Glycol 1-Mar-12 100%,  
75%, 50% TV 513 

Clariant Safewing MP 
IV Launch Plus IV Propylene 

Glycol 13-Feb-13 100%,  
75%, 50% TV 523 
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Table 2.2: Fluid Brix and Viscosity (Commercialized Fluids) 

Fluid Fluid 
Dilution 

Brix 
Measured 

Viscosity  
(Manufacturer Method) 

Viscosity  
(AIR 9968 Method) 

Stated 
(mPa.s) 

Measured 
(mPa.s) 

Stated 
(mPa.s) 

Measured 
(mPa.s) 

BGS  
Defrosol ADF Conc. >50° n/a n/a n/a n/a 

Clariant 
Safewing MP II 

Flight Plus 

100% 35.25° 3,520 1 3,650 1 3,400 2 3,100 2 

75% 28.25° 8,660 1 12,400 1 9,040 2 10,450 2 

50% 19.75° 5,500 1 7,800 1 6,970 2 7,050 2 

Clariant 
Safewing MP IV 

Launch Plus  

100% 35.0° 8,400 3 8,700 3 8,300 2 8,450 2 

75% 28.75° 17,400 4 18,800 4 19,100 5 17,200 5 

50% 18.75° 15,200 4 9,700 3 14,100 5 12,150 2 

1 Spindle LV1, big sample adapter, 50 mL of fluid, 20°C, 0.3 rpm, for 10 minutes 0 seconds 
2 Spindle LV1 with guard leg, 600 mL beaker, 500 mL of fluid, 20°C, 0.3 rpm, for 10 minutes 0 seconds 
3 Spindle LV1, big sample adapter, 55 mL of fluid, 20°C, 0.3 rpm, for 10 minutes 0 seconds 
4 Spindle LV2-disc, big sample adapter, 60 mL of fluid, 20°C, 0.3 rpm, for 10 minutes 0 seconds 
5 Spindle LV2-disc with guard leg, 600 mL beaker, 500 mL of fluid, 20°C, 0.3 rpm, for 10 minutes 0 seconds 

 
 

Table 2.3: Fluid Freeze Point, LOUT and WSET (Commercialized Fluids) 

Fluid Fluid 
Dilution 

WSET 
(AMIL) 

Freeze Point 
(Stated) 

LOUT 
(Stated) 

BGS  
Defrosol ADF Conc. 5.0 mins 

(50/50) 

-34°C (60/40) 
-40°C (65/35) 
-45°C (70/30) 

-25°C ¹ 
-30°C ² 

Clariant 
Safewing MP II 

Flight Plus 

100% 62 mins -36°C -29°C 

75% n/a -21°C -14°C 

50% n/a -10°C -3°C 

Clariant 
Safewing MP IV 

Launch Plus  

100% 87 mins -36°C -29°C 

75% n/a -21°C -14°C 

50% n/a -11°C -3°C 
1 Low speed ramp (65/35 dilution) 
2 High speed ramp (65/35 dilution) 
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2.4 Description of Tests 
 
In total, 494 endurance time tests were conducted during the winter of 2012-13. A 
summary of the total number of tests conducted is shown by precipitation condition 
in Table 2.4. Details for each test are included in the detailed reports provided to the 
manufacturers (see Subsection 2.5). 
 

Table 2.4: Summary of Tests Conducted 

Precipitation Condition Tests Conducted 

Natural Snow 263 

Artificial Snow 3 

Freezing Fog 82 

Freezing Drizzle 64 

Light Freezing Rain 57 

Rain on Cold-Soaked Surface 25 

Total 494 

 
 
2.5 Reporting 
 
A comprehensive report was created for each fluid tested to document its 
performance in detail. These reports were provided to the fluid manufacturers. As 
per Subsection 1.3, copies of the reports for fluids which are expected to be 
qualified/commercialized have been included as appendices to this report. The 
relevant reports can be found in Appendices C, D and E. 
 
 
2.6 Light and Very Light Snow Holdover Times for Type II and Type IV 

Fluids 
 
Testing and analysis was completed in the winter of 2012-13 in support of the 
development of light and very light snow holdover times for select Type II and 
Type IV fluids. This work is described in Section 7.  
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2.7 Ice Crystals Research 
 
Tests conducted in 2012-13 demonstrated that freezing fog holdover times can be 
used in conditions of ice crystals. This research is documented in the Transport 
Canada report, TP 15230E, Aircraft Ground Icing General Research Activities During 
the 2012-13 Winter (6). As a result of this research, the title of the freezing fog 
column in all of the HOT tables (Types I, II, III and IV) was modified to include ice 
crystals. 
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3. CHANGES TO THE TYPE I HOT GUIDELINES 
 
Changes made to the Type I HOT guidelines for the winter of 2013-14 are 
documented in this chapter. The Transport Canada and FAA 2013-14 Type I HOT 
guidelines are included in Appendix F. 
 
 
3.1 New Fluids/Data 
 
A significant body of previous research and testing has indicated that all Type I fluids 
formulated with glycol perform in a similar manner from an endurance time 
perspective. As a result, regulators no longer require Type I deicing fluids formulated 
with propylene glycol, ethylene glycol or diethylene glycol to undergo endurance time 
testing. However, they do require testing of fluids formulated with other glycol bases 
or with non-glycol bases. This is to ensure the endurance time performance of these 
fluids is similar to that of the Type I fluids used to generate the current Type I 
holdover times. 
 
One new Type I fluid was submitted for endurance time testing in 2012-13. Baltic 
Ground Services Defrosol ADF underwent testing in simulated precipitation and in 
artificial snow. Defrosol ADF performed similarly to Type I fluids tested in past years 
and therefore can be used with the generic Type I HOT guidelines. The detailed test 
results are provided in Appendix C.  
 
Natural snow testing will be conducted with this fluid in the winter of 2013-14 to 
confirm the artificial snow results. 
 
 
3.2 Changes to HOT Guidelines Format 
 
The freezing fog column in both Type I HOT tables was modified to include ice 
crystals (see Subsection 2.7). 
 
The FAA increased its cap on snow holdover times from 2 to 3 hours for winter 
2013-14. This did not impact the existing Type I snow holdover times. 
 
 
3.3 Type I Generic Holdover Time Values 
 
No changes were made to the Type I generic holdover times for the winter of 
2013-14.  
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4. CHANGES TO THE TYPE II HOT GUIDELINES 
 
Changes made to the Type II HOT guidelines for the winter of 2013-14 are 
documented in this chapter. The Transport Canada and FAA 2013-14 Type II HOT 
guidelines are included in Appendix F. 
 
 
4.1 New Fluids/Data 
 
One new Type II fluid was added to the HOT guidelines for the winter of 2013-14. 
Cryotech Polar Guard II is a rebranding of a currently qualified Type IV fluid, Cryotech 
Polar Guard Advance. As a result, no new testing or data was required to create a 
fluid-specific HOT table for this fluid.  
 
New natural snow data was collected for Clariant Safewing MP II Flight Plus 100/0 
and 75/25 in the winter of 2012-13 and incorporated into the 2013-14 HOT 
guidelines. This (cold temperature) data had not been collected in 2011-12 when the 
fluid was first submitted for testing, due to late submission of the fluid in the test 
season and subsequent lack of appropriate weather. The detailed test results are 
provided in Appendix D.  
 
 
4.2 Removed Fluids/Data 
 
The protocol for removing obsolete holdover time data is given in SAE ARP5718, 
Qualification Process for SAE AMS1428 Type II, III, and IV Fluids (7).  
 
At the request of the manufacturer, LNT Solutions P250 was removed from the 
Type II HOT guidelines for the winter of 2013-14. This fluid had never been 
commercialized and therefore could be removed immediately following the request.  
 
 
4.3 Changes to HOT Guidelines Format 
 
Several changes were made to the format of the Type II HOT guidelines for winter 
2013-14. 
 

1. The freezing fog column in all Type II HOT tables was modified to include ice 
crystals (see Subsection 1.1). 

 
2. Light and very light snow holdover times were added to many of the Type II 

fluid-specific HOT tables (see Section 7). The “snow” column in these tables 
was renamed “moderate snow.” The affected tables are: 
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• ABAX Ecowing 26; 

• Clariant Safewing MP II Flight; and  

• Cryotech Polar Guard II. 
 

3. The FAA increased its cap on snow holdover times from 2 to 3 hours. This did 
not impact the existing Type II snow holdover times. 

 
 
4.4 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. Since 1999-2000, 
fluid-specific holdover times have been developed for each new Type II fluid tested, 
and the generic Type II holdover times have been generated each year by taking the 
shortest holdover times of: 

• All fluids on the Transport Canada and FAA list of Type II fluids; 

• The “grandfathered” fluid data (included to account for the performance of 
grandfathered fluids which do not have fluid-specific holdover time data 
available, i.e. Kilfrost ABC-3); and 

• All fluids on the Transport Canada and FAA list of Type IV fluids (included 
because all Type IV fluids also qualify as Type II fluids). 

 
It should be noted that the Transport Canada and FAA list of fluids contains fluids 
whose qualifications have recently expired (i.e. within four years). Fluids are only 
removed from the generic analysis when they are removed from the Transport 
Canada and FAA list. 
 
It should also be noted that 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 it is included in the generic analysis.  
 
 
4.4.1 Use of Generic Holdover Times in Very Cold Snow 
 
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.  
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In the winter of 2013-14, light snow and very light snow holdover times were added 
to many Type II HOT tables. Generic very cold snow values for these snow intensities 
were correspondingly determined. Details are provided in Subsection 7.7.1. 
 
 
4.4.2 Impact of New and Removed Fluids/Data 
 
The addition of the new and removed Type II fluid/data did not impact the Type II 
generic holdover times. 
 
 
4.4.3 Fluids Responsible for Type II Generic Holdover Time Values 
 
The fluids responsible for the values in the generic Type II HOT guidelines in 2012-13 
are shown in Table 4.1. “Grandfather” is indicated where “grandfathered” fluids are 
responsible for times in the cells. “Type IV” is indicated where Type IV fluids are 
responsible for 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. 
 
 
4.4.4 Evolution of Type II Generic Holdover Time Values 
 
The history of Type II fluid testing and the evolution of the fluid-specific and generic 
Type II holdover time values are illustrated in Tables 4.2 to 4.25. Each table 
represents one cell in the HOT guidelines and the title of the table links the table to 
the appropriate cell. Fluids that are no longer used in the generic analysis (see 
Subsection 4.2) are not included. 
 
The first row in each table contains the generic values from testing in 1998-99, also 
known as the “grandfathered” fluid data. 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 
2013-14 winter operations.  
 
Underlined values indicate the fluid or fluids responsible for the generic holdover time. 
If the value in the first row is underlined, it indicates that the generic value is based 
on the “grandfathered” fluid data set.  
 
Strikethrough values indicate endurance time test results that are not valid; this is 
typically a result of testing in multiple years (details are usually provided in the HOT 
report written in the most recent year the fluid underwent testing). 
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Due to space limitations, the following abbreviations are used in the tables: 
 

• ABAX Ecowing 26 (A-E26); 

• Aviation Shaanxi Hi-tech Cleanwing II (AS CII); 

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

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

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

• Cryotech Polar Guard II (CR-PGII); 

• Kilfrost ABC-2000 (K2000); 

• Kilfrost ABC-K Plus (ABC-K+); and 

• Newave Aerochemical FCY-2 (N-FCY-2). 
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Table 4.1: Fluids Responsible for Type II Generic Holdover Time Values 

OAT 
Fluid 

Dilution 

Approximate Holdover Times Under Various Weather Conditions 
(hours:minutes) 

°C °F Freezing 
Fog Snow  Freezing 

Drizzle 
Light 

Freezing Rain 
Rain on Cold 
Soaked Wing 

-3 and 
above 

27 and 
above 

100/0 

Grandfather (B) Grandfather (B) Grandfather (L) Grandfather (B) N-FCY-2 (L) 

 C-1951 (B) C-1951 (U) C-1951 (U) Grandfather (U) 

     

     

     

75/25 

Grandfather (B) Grandfather (B) Grandfather (B) Grandfather (B) Grandfather (B) 

 C-1951 (L) C-1951 (U) C-1951 (U) N-FCY-2 (B) 

  N-FCY-2 (U) N-FCY-2 (U)  

     

     

50/50 

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

C-1951 (U) C-1951 (U)  C-1951 (U)  

 ABC-K+ (U)    

 Type IV (U)    

     

below -3 
to -14 

below 
27 to 7 

100/0 

Type IV (L) N-FCY-2 (B) N-FCY-2 (B) Grandfather (L)  

ABC-K+ (U) Grandfather (L) Type IV (L) K2000 (L)  

   Type IV (L)  

   N-FCY-2 (U)  

     

75/25 

Type IV (B) N-FCY-2 (B) N-FCY-2 (B) N-FCY-2 (B)  

Grandfather (L)  Type IV (L)   

ABC-K+ (L)     

C-Flight (L)     

     

below -14 
to -25 or 

LOUT 

below 7  
to -13 or 

LOUT 
100/0 

Type IV (L) Historic 
Generic (B) 

   

N-FCY-2 (U)    

 Grandfather (B)    

     

     

        

LEGEND  L = DRIVES LOWER LIMIT      U = DRIVES UPPER LIMIT      B = DRIVES BOTH 
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Table 4.2: Type II Neat Fluid, Snow, -3ºC and Above 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:20-0:45

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

 2000-01 ET Test Results 0:40-1:00

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

 2001-02 ET Test Results 0:30-1:00

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 1:00-1:35

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

 2006-07 ET Test Results 0:30-0:55

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

 2007-08 ET Test Results 1:00-1:40

 2008-09 HOT Table Values 0:20-0:45 0:40-1:00 0:30-1:00 1:00-1:35 0:30-0:55 1:00-1:40

 2008-09 ET Test Results 0:30-0:55

 2009-10 HOT Table Values 0:20-0:45 0:40-1:00 0:30-1:00 1:00-1:35 0:30-0:55 1:00-1:40 0:30-0:55

 2009-10 ET Test Results

 2010-11 HOT Table Values 0:20-0:45 0:40-1:00 0:30-1:00 1:00-1:35 0:30-0:55 1:00-1:40 0:30-0:55

 2010-11 ET Test Results 1:20-1:50

 2011-12 HOT Table Values 0:20-0:45 0:40-1:00 0:30-1:00 1:00-1:35 0:30-0:55 1:00-1:40 0:30-0:55

 2011-12 ET Test Results 1:05-2:00

 2012-13 HOT Table Values 0:20-0:45 0:40-1:00 0:30-1:00 1:00-1:35 0:30-0:55 1:00-1:40 0:30-0:55 1:05-2:00

 2012-13 ET Test Results 0:50-1:50 

 2013-14 HOT Table Values 0:20-0:45 0:40-1:00 0:30-1:00 1:00-1:35 0:30-0:55 1:00-1:40 0:30-0:55 0:50-1:50 1:20-1:50
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Table 4.3: Type II 75/25 Fluid, Snow, -3ºC and Above 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:15-0:35

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

 2000-01 ET Test Results 0:25-0:45

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

 2001-02 ET Test Results 0:30-1:05

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:40-1:20

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

 2006-07 ET Test Results 0:20-0:40

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

 2007-08 ET Test Results 0:35-1:10

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

 2008-09 ET Test Results 0:25-0:45

 2009-10 HOT Table Values 0:15-0:30 0:25-0:45 0:30-1:05 0:40-1:20 0:20-0:40 0:35-1:10 0:25-0:45

 2009-10 ET Test Results 1:00-2:00

 2010-11 HOT Table Values 0:15-0:30 0:25-0:45 0:30-1:05 0:40-1:20 0:20-0:40 0:35-1:10 0:25-0:45

 2010-11 ET Test Results 0:45-1:20

 2011-12 HOT Table Values 0:15-0:30 0:25-0:45 0:30-1:05 0:40-1:20 0:20-0:40 0:35-1:10 0:25-0:45

 2011-12 ET Test Results 0:55-1:35

 2012-13 HOT Table Values 0:15-0:30 0:25-0:45 0:30-1:05 0:40-1:20 0:20-0:40 0:35-1:10 0:25-0:45 0:55-1:35

 2012-13 ET Test Results 1:00-1:45

 2013-14 HOT Table Values 0:15-0:30 0:25-0:45 0:30-1:05 0:40-1:20 0:20-0:40 0:35-1:10 0:25-0:45 1:00-1:45 0:45-1:20
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Table 4.4: Type II 50/50 Fluid, Snow, -3ºC and Above 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:06-0:15

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

 2000-01 ET Test Results 0:10-0:20

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

 2001-02 ET Test Results 0:15-0:30

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:10-0:25

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

 2006-07 ET Test Results 0:15-0:25

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

 2007-08 ET Test Results 0:07-0:15

 2008-09 HOT Table Values 0:05-0:15 0:10-0:20 0:15-0:30 0:10-0:25 0:15-0:25 0:05-0:15

 2008-09 ET Test Results 0:15-0:30

 2009-10 HOT Table Values 0:05-0:15 0:10-0:20 0:15-0:30 0:10-0:25 0:15-0:25 0:05-0:15 0:15-0:30

 2009-10 ET Test Results

 2010-11 HOT Table Values 0:05-0:15 0:10-0:20 0:15-0:30 0:10-0:25 0:15-0:25 0:05-0:15 0:15-0:30

 2010-11 ET Test Results 0:15-0:35

 2011-12 HOT Table Values 0:05-0:15 0:10-0:20 0:15-0:30 0:10-0:25 0:15-0:25 0:07-0:15 0:15-0:30

 2011-12 ET Test Results 0:15-0:25

 2012-13 HOT Table Values 0:05-0:15 0:10-0:20 0:15-0:30 0:10-0:25 0:15-0:25 0:07-0:15 0:15-0:30 0:15-0:25

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:05-0:15 0:10-0:20 0:15-0:30 0:10-0:25 0:15-0:25 0:07-0:15 0:15-0:30 0:15-0:25 0:15-0:35
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Table 4.5: Type II Neat Fluid, Snow, Below -3ºC to -14ºC 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:20-0:40

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

 2000-01 ET Test Results 0:35-0:55

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

 2001-02 ET Test Results 0:25-0:45

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:40-1:05

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

 2006-07 ET Test Results 0:15-0:30

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

 2007-08 ET Test Results 0:50-1:25

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

 2008-09 ET Test Results 0:30-0:55

 2009-10 HOT Table Values 0:15-0:30 0:35-0:55 0:25-0:45 0:40-1:05 0:15-0:30 0:50-1:25 0:30-0:55

 2009-10 ET Test Results

 2010-11 HOT Table Values 0:15-0:30 0:35-0:55 0:25-0:45 0:40-1:05 0:15-0:30 0:50-1:25 0:30-0:55

 2010-11 ET Test Results 0:55-1:15

 2011-12 HOT Table Values 0:15-0:30 0:35-0:55 0:25-0:45 0:40-1:05 0:15-0:30 0:50-1:25 0:30-0:55

 2011-12 ET Test Results 0:15-0:30

 2012-13 HOT Table Values 0:15-0:30 0:35-0:55 0:25-0:45 0:40-1:05 0:15-0:30 0:50-1:25 0:30-0:55 0:15-0:30

 2012-13 ET Test Results 0:35-1:15

 2013-14 HOT Table Values 0:15-0:30 0:35-0:55 0:25-0:45 0:40-1:05 0:15-0:30 0:50-1:25 0:30-0:55 0:35-1:15 0:55-1:15
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Table 4.6: Type II 75/25 Fluid, Snow, Below -3ºC to -14ºC 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:15-0:25

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

 2000-01 ET Test Results 0:25-0:40

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

 2001-02 ET Test Results 0:25-0:50

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:20-0:40

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

 2006-07 ET Test Results 0:10-0:20

 2007-08 HOT Table Values 0:10-0:20 0:25-0:40 0:25-0:50 0:20-0:40 0:10-0:20

 2007-08 ET Test Results 0:35-1:05

 2008-09 HOT Table Values 0:10-0:20 0:25-0:40 0:25-0:50 0:20-0:40 0:10-0:20 0:35-1:05

 2008-09 ET Test Results 0:25-0:45

 2009-10 HOT Table Values 0:10-0:20 0:25-0:40 0:25-0:50 0:20-0:40 0:10-0:20 0:35-1:05 0:25-0:45

 2009-10 ET Test Results 1:00-2:00

 2010-11 HOT Table Values 0:10-0:20 0:25-0:40 0:25-0:50 0:20-0:40 0:10-0:20 0:35-1:05 0:25-0:45

 2010-11 ET Test Results 0:35-1:00

 2011-12 HOT Table Values 0:10-0:20 0:25-0:40 0:25-0:50 0:20-0:40 0:10-0:20 0:35-1:05 0:25-0:45

 2011-12 ET Test Results 0:10-0:20

 2012-13 HOT Table Values 0:10-0:20 0:25-0:40 0:25-0:50 0:20-0:40 0:10-0:20 0:35-1:05 0:25-0:45 0:10-0:20

 2012-13 ET Test Results 0:55-1:40

 2013-14 HOT Table Values 0:10-0:20 0:25-0:40 0:25-0:50 0:20-0:40 0:10-0:20 0:35-1:05 0:25-0:45 0:55-1:40 0:35-1:00
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Table 4.7: Type II Neat Fluid, Snow, Below -14ºC to -25ºC 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:20-0:35

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

 2000-01 ET Test Results 0:30-0:50

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

 2001-02 ET Test Results 0:20-0:40

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results

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

 2006-07 ET Test Results

 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*

 2007-08 ET Test Results

 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*

 2008-09 ET Test Results

 2009-10 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*

 2009-10 ET Test Results

 2010-11 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*

 2010-11 ET Test Results

 2011-12 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*

 2011-12 ET Test Results

 2012-13 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*

 2012-13 ET Test Results

 2013-14 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*
*Generic HOT values used in this cell
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Table 4.8: Type II Neat Fluid, Freezing Drizzle, -3ºC and Above 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:35-0:55

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

 2000-01 ET Test Results 0:50-1:35

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

 2001-02 ET Test Results 0:55-1:35

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

 2002-03 ET Test Results

 2003-04 HOT Table Values 0:30-0:55 0:50-1:35 0:55-1:35

 2003-04 ET Test Results

 2004-05 HOT Table Values 0:30-0:55 0:50-1:35 0:55-1:35

 2004-05 ET Test Results

 2005-06 HOT Table Values 0:30-0:55 0:50-1:35 0:55-1:35

 2005-06 ET Test Results 1:20-2:00

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

 2006-07 ET Test Results 0:35-1:05

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

 2007-08 ET Test Results 1:50-2:00

 2008-09 HOT Table Values 0:30-0:55 0:50-1:35 0:55-1:35 1:20-2:00 0:35-1:05 1:50-2:00

 2008-09 ET Test Results 0:35-1:05

 2009-10 HOT Table Values 0:30-0:55 0:50-1:35 0:55-1:35 1:20-2:00 0:35-1:05 1:50-2:00 0:35-1:05

 2009-10 ET Test Results

 2010-11 HOT Table Values 0:30-0:55 0:50-1:35 0:55-1:35 1:20-2:00 0:35-1:05 1:50-2:00 0:35-1:05

 2010-11 ET Test Results 1:35-2:00

 2011-12 HOT Table Values 0:30-0:55 0:50-1:35 0:55-1:35 1:20-2:00 0:35-1:05 1:50-2:00 0:35-1:05

 2011-12 ET Test Results 1:25-2:00

 2012-13 HOT Table Values 0:30-0:55 0:50-1:35 0:55-1:35 1:20-2:00 0:35-1:05 1:50-2:00 0:35-1:05 1:25-2:00

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:30-0:55 0:50-1:35 0:55-1:35 1:20-2:00 0:35-1:05 1:50-2:00 0:35-1:05 1:25-2:00 1:35-2:00
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Table 4.9: Type II 75/25 Fluid, Freezing Drizzle, -3ºC and Above 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:25-0:45

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

 2000-01 ET Test Results 0:45-1:05

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

 2001-02 ET Test Results 0:45-1:15

 2002-03 HOT Table Values 0:20-0:45 0:45-1:05 0:45-1:15

 2002-03 ET Test Results

 2003-04 HOT Table Values 0:20-0:45 0:45-1:05 0:45-1:15

 2003-04 ET Test Results

 2004-05 HOT Table Values 0:20-0:45 0:45-1:05 0:45-1:15

 2004-05 ET Test Results

 2005-06 HOT Table Values 0:20-0:45 0:45-1:05 0:45-1:15

 2005-06 ET Test Results 1:15-2:00

 2006-07 HOT Table Values 0:20-0:45 0:45-1:05 0:45-1:15 1:15-2:00

 2006-07 ET Test Results 0:25-0:45

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

 2007-08 ET Test Results 1:25-2:00

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

 2008-09 ET Test Results 0:35-1:00

 2009-10 HOT Table Values 0:20-0:45 0:45-1:05 0:45-1:15 1:15-2:00 0:25-0:45 1:25-2:00 0:35-1:00

 2009-10 ET Test Results 1:10-1:30

 2010-11 HOT Table Values 0:20-0:45 0:45-1:05 0:45-1:15 1:10-1:30 0:25-0:45 1:25-2:00 0:35-1:00

 2010-11 ET Test Results 1:40-2:00

 2011-12 HOT Table Values 0:20-0:45 0:45-1:05 0:45-1:15 1:10-1:30 0:25-0:45 1:25-2:00 0:35-1:00

 2011-12 ET Test Results 1:35-2:00

 2012-13 HOT Table Values 0:20-0:45 0:45-1:05 0:45-1:15 1:10-1:30 0:25-0:45 1:25-2:00 0:35-1:00 1:35-2:00

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:20-0:45 0:45-1:05 0:45-1:15 1:10-1:30 0:25-0:45 1:25-2:00 0:35-1:00 1:35-2:00 1:40-2:00
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Table 4.10: Type II 50/50 Fluid, Freezing Drizzle, -3ºC and Above 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:08-0:15

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

 2000-01 ET Test Results 0:15-0:25

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

 2001-02 ET Test Results 0:15-0:25

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:20-0:30

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

 2006-07 ET Test Results 0:10-0:20

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

 2007-08 ET Test Results 0:20-0:30

 2008-09 HOT Table Values 0:05-0:15 0:15-0:25 0:15-0:25 0:20-0:30 0:10-0:20 0:20-0:30

 2008-09 ET Test Results 0:20-0:40

 2009-10 HOT Table Values 0:05-0:15 0:15-0:25 0:15-0:25 0:20-0:30 0:10-0:20 0:20-0:30 0:20-0:40

 2009-10 ET Test Results

 2010-11 HOT Table Values 0:05-0:15 0:15-0:25 0:15-0:25 0:20-0:30 0:10-0:20 0:20-0:30 0:20-0:40

 2010-11 ET Test Results 0:20-0:45

 2011-12 HOT Table Values 0:08-0:15 0:15-0:25 0:15-0:25 0:20-0:30 0:10-0:20 0:20-0:30 0:20-0:40

 2011-12 ET Test Results 0:30-1:05

 2012-13 HOT Table Values 0:08-0:15 0:15-0:25 0:15-0:25 0:20-0:30 0:10-0:20 0:20-0:30 0:20-0:40 0:30-1:05

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:08-0:15 0:15-0:25 0:15-0:25 0:20-0:30 0:10-0:20 0:20-0:30 0:20-0:40 0:30-1:05 0:20-0:45
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Table 4.11: Type II Neat Fluid, Freezing Drizzle, Below -3ºC to -10ºC 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:25-0:50

 2000-01 HOT Table Values 0:15-0:45 0:25-0:50

 2000-01 ET Test Results 0:30-1:10

 2001-02 HOT Table Values 0:15-0:45 0:25-0:50 0:30-1:10

 2001-02 ET Test Results 0:25-0:50

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:35-1:30

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

 2006-07 ET Test Results 0:20-0:45

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

 2007-08 ET Test Results 0:25-1:00

 2008-09 HOT Table Values 0:15-0:45 0:30-1:10 0:25-0:50 0:35-1:30 0:20-0:45 0:25-1:00

 2008-09 ET Test Results 0:30-0:55

 2009-10 HOT Table Values 0:20-0:45 0:30-1:10 0:25-0:50 0:35-1:30 0:20-0:45 0:25-1:00 0:30-0:55

 2009-10 ET Test Results

 2010-11 HOT Table Values 0:20-0:45 0:30-1:10 0:25-0:50 0:35-1:30 0:20-0:45 0:25-1:00 0:30-0:55

 2010-11 ET Test Results 0:35-1:35

 2011-12 HOT Table Values 0:20-0:45 0:30-1:10 0:25-0:50 0:35-1:30 0:20-0:45 0:25-1:00 0:30-0:55

 2011-12 ET Test Results 0:35-1:25

 2012-13 HOT Table Values 0:20-0:45 0:30-1:10 0:25-0:50 0:35-1:30 0:20-0:45 0:25-1:00 0:30-0:55 0:35-1:25

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:20-0:45 0:30-1:10 0:25-0:50 0:35-1:30 0:20-0:45 0:25-1:00 0:30-0:55 0:35-1:25 0:35-1:35



4.  CHANGES TO THE TYPE II HOT GUIDELINES 

M:\Projects\PM2265.002 (TC Deicing 12-13)\Reports\HOT\Final Version 1.0\TP 15228E Final Version 1.0.docx 
Final Version 1.0, October 19 

30 

Table 4.12: Type II 75/25 Fluid, Freezing Drizzle, Below -3ºC to -10ºC 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:20-0:35

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

 2000-01 ET Test Results 0:20-0:50

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

 2001-02 ET Test Results 0:25-0:55

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

 2002-03 ET Test Results

 2003-04 HOT Table Values 0:15-0:30 0:20-0:50 0:25-0:55

 2003-04 ET Test Results

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

 2004-05 ET Test Results

 2005-06 HOT Table Values 0:15-0:30 0:20-0:50 0:25-0:55

 2005-06 ET Test Results 0:25-1:10

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

 2006-07 ET Test Results 0:15-0:30

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

 2007-08 ET Test Results 0:20-0:55

 2008-09 HOT Table Values 0:15-0:30 0:20-0:50 0:25-0:55 0:25-1:10 0:15-0:30 0:20-0:55

 2008-09 ET Test Results 0:35-0:40

 2009-10 HOT Table Values 0:15-0:30 0:20-0:50 0:25-0:55 0:25-1:10 0:15-0:30 0:20-0:55 0:35-0:40

 2009-10 ET Test Results 0:25-1:15

 2010-11 HOT Table Values 0:15-0:30 0:20-0:50 0:25-0:55 0:25-1:10 0:15-0:30 0:20-0:55 0:35-0:40

 2010-11 ET Test Results 0:25-1:05

 2011-12 HOT Table Values 0:15-0:30 0:20-0:50 0:25-0:55 0:25-1:10 0:15-0:30 0:20-0:55 0:35-0:40

 2011-12 ET Test Results 0:25-1:10

 2012-13 HOT Table Values 0:15-0:30 0:20-0:50 0:25-0:55 0:25-1:10 0:15-0:30 0:20-0:55 0:35-0:40 0:25-1:10

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:15-0:30 0:20-0:50 0:25-0:55 0:25-1:10 0:15-0:30 0:20-0:55 0:35-0:40 0:25-1:10 0:25-1:05
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Table 4.13: Type II Neat Fluid, Light Freezing Rain, -3ºC and Above 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:20-0:30

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

 2000-01 ET Test Results 0:40-0:50

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

 2001-02 ET Test Results 0:40-0:50

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:45-1:25

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

 2006-07 ET Test Results 0:25-0:35

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

 2007-08 ET Test Results 1:00-1:25

 2008-09 HOT Table Values 0:15-0:30 0:40-0:50 0:40-0:50 0:45-1:25 0:25-0:35 1:00-1:25

 2008-09 ET Test Results 0:25-0:35

 2009-10 HOT Table Values 0:15-0:30 0:40-0:50 0:40-0:50 0:45-1:25 0:25-0:35 1:00-1:25 0:25-0:35

 2009-10 ET Test Results

 2010-11 HOT Table Values 0:15-0:30 0:40-0:50 0:40-0:50 0:45-1:25 0:25-0:35 1:00-1:25 0:25-0:35

 2010-11 ET Test Results 1:15-1:30

 2011-12 HOT Table Values 0:15-0:30 0:40-0:50 0:40-0:50 0:45-1:25 0:25-0:35 1:00-1:25 0:25-0:35

 2011-12 ET Test Results 0:45-1:00

 2012-13 HOT Table Values 0:15-0:30 0:40-0:50 0:40-0:50 0:45-1:25 0:25-0:35 1:00-1:25 0:25-0:35 0:45-1:00

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:15-0:30 0:40-0:50 0:40-0:50 0:45-1:25 0:25-0:35 1:00-1:25 0:25-0:35 0:45-1:00 1:15-1:30



4.  CHANGES TO THE TYPE II HOT GUIDELINES 

M:\Projects\PM2265.002 (TC Deicing 12-13)\Reports\HOT\Final Version 1.0\TP 15228E Final Version 1.0.docx 
Final Version 1.0, October 19 

32 

Table 4.14: Type II 75/25 Fluid, Light Freezing Rain, -3ºC and Above 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:15-0:25

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

 2000-01 ET Test Results 0:25-0:35

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

 2001-02 ET Test Results 0:40-0:50

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:30-0:55

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

 2006-07 ET Test Results 0:15-0:25

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

 2007-08 ET Test Results 0:50-1:10

 2008-09 HOT Table Values 0:10-0:25 0:25-0:35 0:40-0:50 0:30-0:55 0:15-0:25 0:50-1:10

 2008-09 ET Test Results 0:20-0:30

 2009-10 HOT Table Values 0:10-0:25 0:25-0:35 0:40-0:50 0:30-0:55 0:15-0:25 0:50-1:10 0:20-0:30

 2009-10 ET Test Results 0:30-0:55

 2010-11 HOT Table Values 0:10-0:25 0:25-0:35 0:40-0:50 0:30-0:55 0:15-0:25 0:50-1:10 0:20-0:30

 2010-11 ET Test Results 0:40-1:10

 2011-12 HOT Table Values 0:10-0:25 0:25-0:35 0:40-0:50 0:30-0:55 0:15-0:25 0:50-1:10 0:20-0:30

 2011-12 ET Test Results 0:50-1:15

 2012-13 HOT Table Values 0:10-0:25 0:25-0:35 0:40-0:50 0:30-0:55 0:15-0:25 0:50-1:10 0:20-0:30 0:50-1:15

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:10-0:25 0:25-0:35 0:40-0:50 0:30-0:55 0:15-0:25 0:50-1:10 0:20-0:30 0:50-1:15 0:40-1:10
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Table 4.15: Type II 50/50 Fluid, Light Freezing Rain, -3ºC and Above 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:06-0:09

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

 2000-01 ET Test Results 0:08-0:10

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

 2001-02 ET Test Results 0:08-0:15

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:10-0:15

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

 2006-07 ET Test Results 0:07-0:10

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

 2007-08 ET Test Results 0:10-0:15

 2008-09 HOT Table Values 0:05-0:10 0:05-0:10 0:05-0:15 0:10-0:15 0:05-0:10 0:10-0:15

 2008-09 ET Test Results 0:10-0:20

 2009-10 HOT Table Values 0:05-0:10 0:05-0:10 0:05-0:15 0:10-0:15 0:05-0:10 0:10-0:15 0:10-0:20

 2009-10 ET Test Results

 2010-11 HOT Table Values 0:05-0:10 0:05-0:10 0:05-0:15 0:10-0:15 0:05-0:10 0:10-0:15 0:10-0:20

 2010-11 ET Test Results 0:09-0:20

 2011-12 HOT Table Values 0:05-0:09 0:08-0:10 0:08-0:15 0:10-0:15 0:07-0:10 0:10-0:15 0:10-0:20

 2011-12 ET Test Results 0:15-0:20

 2012-13 HOT Table Values 0:05-0:09 0:08-0:10 0:08-0:15 0:10-0:15 0:07-0:10 0:10-0:15 0:10-0:20 0:15-0:20

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:05-0:09 0:08-0:10 0:08-0:15 0:10-0:15 0:07-0:10 0:10-0:15 0:10-0:20 0:15-0:20 0:09-0:20
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Table 4.16: Type II Neat Fluid, Light Freezing Rain, Below -3ºC to -10ºC 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:15-0:30

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

 2000-01 ET Test Results 0:15-0:35

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

 2001-02 ET Test Results 0:10-0:30

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:25-0:45

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

 2006-07 ET Test Results 0:15-0:20

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

 2007-08 ET Test Results 0:15-0:35

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

 2008-09 ET Test Results 0:20-0:25

 2009-10 HOT Table Values 0:10-0:20 0:15-0:35 0:10-0:30 0:25-0:45 0:15-0:20 0:15-0:35 0:20-0:25

 2009-10 ET Test Results

 2010-11 HOT Table Values 0:10-0:20 0:15-0:35 0:10-0:30 0:25-0:45 0:15-0:20 0:15-0:35 0:20-0:25

 2010-11 ET Test Results 0:35-0:45

 2011-12 HOT Table Values 0:10-0:20 0:15-0:35 0:10-0:30 0:25-0:45 0:15-0:20 0:15-0:35 0:20-0:25

 2011-12 ET Test Results 0:35-0:55

 2012-13 HOT Table Values 0:10-0:20 0:15-0:35 0:10-0:30 0:25-0:45 0:15-0:20 0:15-0:35 0:20-0:25 0:35-0:55

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:10-0:20 0:15-0:35 0:10-0:30 0:25-0:45 0:15-0:20 0:15-0:35 0:20-0:25 0:35-0:55 0:35-0:45
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Table 4.17: Type II 75/25 Fluid, Light Freezing Rain, Below -3ºC to -10ºC 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:15-0:20

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

 2000-01 ET Test Results 0:15-0:25

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

 2001-02 ET Test Results 0:15-0:30

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:30-0:40

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

 2006-07 ET Test Results 0:08-0:15

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

 2007-08 ET Test Results 0:09-0:30

 2008-09 HOT Table Values 0:05-0:15 0:15-0:25 0:15-0:30 0:30-0:40 0:05-0:15 0:05-0:30

 2008-09 ET Test Results 0:20-0:25

 2009-10 HOT Table Values 0:05-0:15 0:15-0:25 0:15-0:30 0:30-0:40 0:05-0:15 0:05-0:30 0:20-0:25

 2009-10 ET Test Results 0:20-0:35

 2010-11 HOT Table Values 0:05-0:15 0:15-0:25 0:15-0:30 0:20-0:35 0:05-0:15 0:05-0:30 0:20-0:25

 2010-11 ET Test Results 0:35-0:45

 2011-12 HOT Table Values 0:08-0:15 0:15-0:25 0:15-0:30 0:20-0:35 0:08-0:15 0:09-0:30 0:20-0:25

 2011-12 ET Test Results 0:30-0:45

 2012-13 HOT Table Values 0:08-0:15 0:15-0:25 0:15-0:30 0:20-0:35 0:08-0:15 0:09-0:30 0:20-0:25 0:30-0:45

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:08-0:15 0:15-0:25 0:15-0:30 0:20-0:35 0:08-0:15 0:09-0:30 0:20-0:25 0:30-0:45 0:35-0:45
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Table 4.18: Type II Neat Fluid, Freezing Fog, -3ºC and Above 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:55-1:40

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

 2000-01 ET Test Results 1:25-2:35

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

 2001-02 ET Test Results 1:30-3:05

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 3:30-4:00

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

 2006-07 ET Test Results 1:15-2:25

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

 2007-08 ET Test Results 2:15-3:45

 2008-09 HOT Table Values 0:35-1:30 1:25-2:35 1:30-3:05 3:30-4:00 1:15-2:25 2:15-3:45

 2008-09 ET Test Results 0:55-1:50

 2009-10 HOT Table Values 0:35-1:30 1:25-2:35 1:30-3:05 3:30-4:00 1:15-2:25 2:15-3:45 0:55-1:50

 2009-10 ET Test Results

 2010-11 HOT Table Values 0:35-1:30 1:25-2:35 1:30-3:05 3:30-4:00 1:15-2:25 2:15-3:45 0:55-1:50

 2010-11 ET Test Results 2:50-4:00

 2011-12 HOT Table Values 0:35-1:30 1:25-2:35 1:30-3:05 3:30-4:00 1:15-2:25 2:15-3:45 0:55-1:50

 2011-12 ET Test Results 2:40-4:00

 2012-13 HOT Table Values 0:35-1:30 1:25-2:35 1:30-3:05 3:30-4:00 1:15-2:25 2:15-3:45 0:55-1:50 2:40-4:00

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:35-1:30 1:25-2:35 1:30-3:05 3:30-4:00 1:15-2:25 2:15-3:45 0:55-1:50 2:40-4:00 2:50-4:00
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Table 4.19: Type II 75/25 Fluid, Freezing Fog, -3ºC and Above 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:45-1:15

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

 2000-01 ET Test Results 1:05-1:55

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

 2001-02 ET Test Results 1:40-3:30

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

 2004-05 HOT Table Values 0:25-1:00 1:05-1:55 1:40-3:30

 2004-05 ET Test Results

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

 2005-06 ET Test Results 2:30-4:00

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

 2006-07 ET Test Results 0:50-1:30

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

 2007-08 ET Test Results 1:40-2:30

 2008-09 HOT Table Values 0:25-1:00 1:05-1:55 1:40-3:30 2:30-4:00 0:50-1:30 1:40-2:30

 2008-09 ET Test Results 0:50-1:20

 2009-10 HOT Table Values 0:25-1:00 1:05-1:55 1:40-3:30 2:30-4:00 0:50-1:30 1:40-2:30 0:50-1:20

 2009-10 ET Test Results 1:50-2:45

 2010-11 HOT Table Values 0:25-1:00 1:05-1:55 1:40-3:30 1:50-2:45 0:50-1:30 1:40-2:30 0:50-1:20

 2010-11 ET Test Results 2:30-4:00

 2011-12 HOT Table Values 0:25-1:00 1:05-1:55 1:40-3:30 1:50-2:45 0:50-1:30 1:40-2:30 0:50-1:20

 2011-12 ET Test Results 2:35-4:00

 2012-13 HOT Table Values 0:25-1:00 1:05-1:55 1:40-3:30 1:50-2:45 0:50-1:30 1:40-2:30 0:50-1:20 2:35-4:00

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:25-1:00 1:05-1:55 1:40-3:30 1:50-2:45 0:50-1:30 1:40-2:30 0:50-1:20 2:35-4:00 2:30-4:00
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Table 4.20: Type II 50/50 Fluid, Freezing Fog, -3ºC and Above 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:20-0:30

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

 2000-01 ET Test Results 0:30-0:45

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

 2001-02 ET Test Results 1:00-2:10

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:55-1:45

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

 2006-07 ET Test Results 0:25-0:35

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

 2007-08 ET Test Results 0:35-1:05

 2008-09 HOT Table Values 0:15-0:30  0:30-0:45 1:00-2:10 0:55-1:45 0:25-0:35 0:35-1:05

 2008-09 ET Test Results 0:35-1:00

 2009-10 HOT Table Values 0:15-0:30  0:30-0:45 1:00-2:10 0:55-1:45 0:25-0:35 0:35-1:05 0:35-1:00

 2009-10 ET Test Results

 2010-11 HOT Table Values 0:15-0:30  0:30-0:45 1:00-2:10 0:55-1:45 0:25-0:35 0:35-1:05 0:35-1:00

 2010-11 ET Test Results 0:50-1:25

 2011-12 HOT Table Values 0:15-0:30  0:30-0:45 1:00-2:10 0:55-1:45 0:25-0:35 0:35-1:05 0:35-1:00

 2011-12 ET Test Results 1:05-2:20

 2012-13 HOT Table Values 0:15-0:30  0:30-0:45 1:00-2:10 0:55-1:45 0:25-0:35 0:35-1:05 0:35-1:00 1:05-2:20

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:15-0:30  0:30-0:45 1:00-2:10 0:55-1:45 0:25-0:35 0:35-1:05 0:35-1:00 1:05-2:20 0:50-1:25
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Table 4.21: Type II Neat Fluid, Freezing Fog, Below -3ºC to -14ºC 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:45-1:25

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

 2000-01 ET Test Results 0:45-2:15

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

 2001-02 ET Test Results 0:35-1:25

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:55-1:45

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

 2006-07 ET Test Results 0:45-1:30

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

 2007-08 ET Test Results 0:30-1:05

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

 2008-09 ET Test Results 0:45-1:50

 2009-10 HOT Table Values 0:20*-1:05  0:45-2:15 0:35-1:25 0:55-1:45 0:45-1:30 0:30-1:05 0:45-1:50

 2009-10 ET Test Results

 2010-11 HOT Table Values 0:20*-1:05  0:45-2:15 0:35-1:25 0:55-1:45 0:45-1:30 0:30-1:05 0:45-1:50

 2010-11 ET Test Results 0:55-2:30

 2011-12 HOT Table Values 0:20*-1:05  0:45-2:15 0:35-1:25 0:55-1:45 0:45-1:30 0:30-1:05 0:45-1:50

 2011-12 ET Test Results 0:40-2:20

 2012-13 HOT Table Values 0:20*-1:05  0:45-2:15 0:35-1:25 0:55-1:45 0:45-1:30 0:30-1:05 0:45-1:50 0:40-2:20

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:20*-1:05  0:45-2:15 0:35-1:25 0:55-1:45 0:45-1:30 0:30-1:05 0:45-1:50 0:40-2:20 0:55-2:30
* 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 4.22: Type II 75/25 Fluid, Freezing Fog, Below -3ºC to -14ºC 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:35-1:00

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

 2000-01 ET Test Results 0:35-1:15

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

 2001-02 ET Test Results 0:35-1:15

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:40-1:10

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

 2006-07 ET Test Results 0:30-1:05

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

 2007-08 ET Test Results 0:25-1:25

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

 2008-09 ET Test Results 0:40-1:45

 2009-10 HOT Table Values 0:25-0:50* 0:35-1:15 0:35-1:15 0:40-1:10 0:30-1:05 0:25-1:25 0:40-1:45

 2009-10 ET Test Results 0:25-1:05

 2010-11 HOT Table Values 0:25-0:50* 0:35-1:15 0:35-1:15 0:25-1:05 0:30-1:05 0:25-1:25 0:40-1:45

 2010-11 ET Test Results 0:40-1:30

 2011-12 HOT Table Values 0:25-0:50* 0:35-1:15 0:35-1:15 0:25-1:05 0:30-1:05 0:25-1:25 0:40-1:45

 2011-12 ET Test Results 0:30-1:45

 2012-13 HOT Table Values 0:25-0:50* 0:35-1:15 0:35-1:15 0:25-1:05 0:30-1:05 0:25-1:25 0:40-1:45 0:30-1:45

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:25-0:50* 0:35-1:15 0:35-1:15 0:25-1:05 0:30-1:05 0:25-1:25 0:40-1:45 0:30-1:45 0:40-1:30
* Value in Type II generic table can not be more than value in Type IV generic table; values were reduced for this reason



4.  CHANGES TO THE TYPE II HOT GUIDELINES 

M:\Projects\PM2265.002 (TC Deicing 12-13)\Reports\HOT\Final Version 1.0\TP 15228E Final Version 1.0.docx 
Final Version 1.0, October 19 

41 

Table 4.23: Type II Neat Fluid, Freezing Fog, Below -14ºC to -25ºC 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:20-0:40

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

 2000-01 ET Test Results 0:25-0:45

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

 2001-02 ET Test Results 0:20-0:45

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:30-0:50

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

 2006-07 ET Test Results 0:25-0:35

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

 2007-08 ET Test Results 0:30-0:55

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

 2008-09 ET Test Results 0:20-0:50

 2009-10 HOT Table Values 0:15*-0:35 0:25-0:45 0:20-0:45 0:30-0:50 0:25-0:35 0:30-0:55 0:20-0:50

 2009-10 ET Test Results

 2010-11 HOT Table Values 0:15*-0:35 0:25-0:45 0:20-0:45 0:30-0:50 0:25-0:35 0:30-0:55 0:20-0:50

 2010-11 ET Test Results 0:25-0:50

 2011-12 HOT Table Values 0:15*-0:35 0:25-0:45 0:20-0:45 0:30-0:50 0:25-0:35 0:30-0:55 0:20-0:50

 2011-12 ET Test Results 0:20-0:40

 2012-13 HOT Table Values 0:15*-0:35 0:25-0:45 0:20-0:45 0:30-0:50 0:25-0:35 0:30-0:55 0:20-0:50 0:20-0:40

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:15*-0:35 0:25-0:45 0:20-0:45 0:30-0:50 0:25-0:35 0:30-0:55 0:20-0:50 0:20-0:40 0:25-0:50
* 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 4.24: Type II Neat Fluid, Rain on Cold-Soaked Wing, Above 0ºC 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:10-0:50

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

 2000-01 ET Test Results 0:20-1:25

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

 2001-02 ET Test Results 0:15-1:10

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:10-1:30

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

 2006-07 ET Test Results 0:08-0:45 

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

 2007-08 ET Test Results 0:20-2:00

 2008-09 HOT Table Values 0:05-0:40 0:20-1:25 0:15-1:10 0:10-1:30 0:05-0:45 0:20-2:00

 2008-09 ET Test Results 0:10-0:55

 2009-10 HOT Table Values 0:05-0:40 0:20-1:25 0:15-1:10 0:10-1:30 0:05-0:45 0:20-2:00 0:10-0:55

 2009-10 ET Test Results

 2010-11 HOT Table Values 0:05-0:40 0:20-1:25 0:15-1:10 0:10-1:30 0:05-0:45 0:20-2:00 0:10-0:55

 2010-11 ET Test Results 0:15-2:00

 2011-12 HOT Table Values 0:08-0:40 0:20-1:25 0:15-1:10 0:10-1:30 0:08-0:45 0:20-2:00 0:10-0:55

 2011-12 ET Test Results 0:15-2:00

 2012-13 HOT Table Values 0:08-0:40 0:20-1:25 0:15-1:10 0:10-1:30 0:08-0:45 0:20-2:00 0:10-0:55 0:15-2:00

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:08-0:40 0:20-1:25 0:15-1:10 0:10-1:30 0:08-0:45 0:20-2:00 0:10-0:55 0:15-2:00 0:15-2:00
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Table 4.25: Type II 75/25 Fluid, Rain on Cold-Soaked Wing, Above 0ºC 

 

GENERIC C-1951 A-E26 K2000 C-Flight N-FCY-2 ABC-K+ AS CII C-Flight+ CR-PGII

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

 1998-99 ETTest Results

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

 1999-00 ET Test Results 0:07-0:40

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

 2000-01 ET Test Results 0:10-1:00

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

 2001-02 ET Test Results 0:15-1:40

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:07-1:20

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

 2006-07 ET Test Results 0:05-0:25 

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

 2007-08 ET Test Results 0:15-2:00

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

 2008-09 ET Test Results 0:07-0:50

 2009-10 HOT Table Values 0:05-0:25 0:10-1:00 0:15-1:40 0:05-1:20 0:05-0:25 0:15-2:00 0:05-0:50

 2009-10 ET Test Results 0:06-0:50

 2010-11 HOT Table Values 0:05-0:25 0:10-1:00 0:15-1:40 0:05-0:50 0:05-0:25 0:15-2:00 0:05-0:50

 2010-11 ET Test Results 0:09-1:40

 2011-12 HOT Table Values 0:05-0:25 0:10-1:00 0:15-1:40 0:06-0:50 0:05-0:25 0:15-2:00 0:07-0:50

 2011-12 ET Test Results 0:15-1:15

 2012-13 HOT Table Values 0:05-0:25 0:10-1:00 0:15-1:40 0:06-0:50 0:05-0:25 0:15-2:00 0:07-0:50 0:15-1:15

 2012-13 ET Test Results

 2013-14 HOT Table Values 0:05-0:25 0:10-1:00 0:15-1:40 0:06-0:50 0:05-0:25 0:15-2:00 0:07-0:50 0:15-1:15 0:09-1:40
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5. CHANGES TO THE TYPE III HOT GUIDELINES 
 
Changes made to the Type III HOT guidelines for the winter of 2013-14 are 
documented in this chapter. The Transport Canada and FAA 2013-14 generic Type III 
HOT guidelines are included in Appendix F. 
 
 
5.1 New Fluids/Data 
 
No new Type III fluids/data were incorporated into the guidelines for 2013-14. 
 
 
5.2 Changes to HOT Guidelines Format 
 
The freezing fog column in the Type III HOT table was modified to include ice crystals 
(see Subsection 2.7). 
 
The FAA increased its cap on snow holdover times from 2 to 3 hours for winter 
2013-14. This did not impact the Type III snow holdover times. 
 
 
5.3 Type III Generic Holdover Time Values 
 
The current Type III generic holdover time values are based on the endurance times 
of Clariant Safewing MP III 2031 ECO, which was the first fluid qualified as a new 
generation Type III fluid. Holdover time testing was conducted with a neat sample of 
the fluid in 2003-04 and with diluted fluid samples (75/25 and 50/50) the following 
winter. The fluid-specific endurance times calculated for Clariant Safewing MP III 
2031 ECO were reduced by 10 percent and changed to reasonably round values to 
obtain the generic values. 
 
No changes have since been made to the Type III generic holdover time values. 
 
 
5.4 Future Changes to the Type III HOT Guidelines 
 
Tests conducted in previous winters have shown fluid temperature at the time of 
application can affect the endurance times of Type III fluids. Endurance times are 
generally longer when fluid is applied heated and shorter when fluid is applied at 
ambient temperature. However, the effect of heat is not the same in all conditions 
and heated fluid was found to have shorter endurance times in some cases. 
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A review of this research was completed in the winter of 2008-09 and is documented 
in the Transport Canada report, TP 14936E, Aircraft Ground Icing General Research 
Activities During the 2008-09 Winter (8). The review concluded that Type III fluids 
should be tested with fluid applied either at ambient temperature, or heated, or both, 
depending on how the fluid will be used in operations, and that regulators should 
publish fluid-specific and application temperature-specific HOT tables for Type III 
fluids. 
 
Since then, several fluids have undergone testing. However, a complete set of testing 
has not been completed for any fluid. It is expected this testing will be completed in 
the winter of 2013-14 and that fluid-specific and application temperature-specific 
tables will be published for winter 2014-15.  
 
 
5.5 Supplemental Research – Endurance Times of Type III Fluids on 

Composite Surfaces 
 
Several tests were conducted in the winter of 2011-12 to investigate the impact of 
test surface material on endurance times of Type III fluids applied heated. Five runs 
were conducted in freezing precipitation. Each run consisted of a baseline test where 
Type III fluid was applied heated to an aluminum surface and a comparative test 
where the same fluid was applied heated to a composite surface. The results are 
shown in Figure 5.1. The results were counterintuitive; further testing was 
recommended. 
 
Six additional runs were conducted in the winter of 2012-13. The results are shown 
in Figure 5.2. Many of the tests show similar endurance times on aluminum and 
composite surfaces, while some tests show longer endurance times on aluminum 
surfaces. These results, which were obtained with a different fluid sample, are 
somewhat inconsistent with the 2011-12 results. 
 
Together the results seem to indicate that there are not significant differences in 
endurance times on aluminum and composite surfaces. Therefore, no immediate 
action is needed. However, due to the inconsistency in the results, further tests are 
recommended. These tests should be conducted under more test conditions and 
should include Brix and temperature profile measurements. 
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Figure 5.1: Type III Composite vs. Aluminum Test Results (2011-12) 

 
 

 
Figure 5.2: Type III Composite vs. Aluminum Test Results (2012-13) 
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6. CHANGES TO THE TYPE IV HOT GUIDELINES 
 
Changes made to the Type IV HOT guidelines for the winter of 2013-14 are 
documented in this chapter. The Transport Canada and FAA 2013-14 Type IV HOT 
guidelines are included in Appendix F. 
 
 
6.1 New Fluids/Data 
 
One new Type IV fluid, Clariant Safewing MP IV Launch Plus, was added to the HOT 
guidelines for the winter of 2013-14. This is a new Type IV fluid that underwent 
endurance time testing in the winter of 2012-13. The detailed Launch Plus test 
results are provided in Appendix E. 
 
 
6.2 Removed Fluids/Data 
 
The protocol for removing obsolete holdover time data is given in ARP5718 (7).  
 
At the request of the manufacturer, Kilfrost ABC-4sustain was removed from the 
Type IV HOT guidelines for the winter of 2013-14. This fluid had never been 
commercialized and therefore could be removed immediately.  
 
At the request of the manufacturer, Clariant Max Flight 04 75/25 and 50/50 dilutions 
were removed from the Type IV HOT guidelines for the winter of 2013-14. 
 
 
6.3 Changes to HOT Guidelines Format 
 
Several changes were made to the format of the Type IV HOT guidelines for winter 
2013-14. 
 

1. The freezing fog column in all Type IV HOT tables was modified to include ice 
crystals (see Subsection 1.1). 

 
2. Light and very light snow holdover times were added to many of the Type IV 

fluid-specific HOT tables (see Section 7). The “snow” column in these tables 
was renamed “moderate snow.” The affected tables are: 

• ABAX Ecowing AD-49; 
• Kilfrost ABC-S Plus; 
• Clariant Max Flight 04; 
• Clariant Safewing MP IV Launch; 
• Clariant Safewing MP IV Launch Plus; 
• Cryotech Polar Guard Advance; 
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• Dow UCAR™ Endurance EG106; and  
• Dow UCAR™ FlightGuard AD-49. 

 
3. The FAA increased its cap on snow holdover times from 2 to 3 hours. This 

resulted in the following increases to the FAA holdover times (Transport 
Canada did not change its 2 hour cap on snow holdover times): 

• Clariant Max Flight 04, 100/0, moderate snow, -3°C and above: from 
2:00 to 2:45; and 

• Kilfrost ABC-S Plus, 100/0, moderate snow, -3°C and above: from 2:00 
to 2:05. 

 
 
6.4 Type IV Generic Holdover Time Values 
 
The values in the Type IV generic HOT table are generated each year by taking the 
shortest holdover times of all fluids on the Transport Canada and FAA lists of Type IV 
fluids. It should be noted that the Transport Canada and FAA list of fluids contains 
fluids whose qualifications have recently expired (i.e. within four years). Fluids are 
only removed from the generic analysis when they are removed from the Transport 
Canada and FAA lists. 
 
 
6.4.1 Use of Generic Holdover Times in Very Cold Snow 
 
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.  
 
In the winter of 2013-14, light snow and very light snow holdover times were added 
to many Type IV HOT tables. Generic very cold snow values for these snow 
intensities were correspondingly determined. Details are provided in 
Subsection 7.7.1. 
 
 
6.4.2 Impact of New and Removed Fluids/Data 
 
The removal of Kilfrost ABC-4sustain resulted in eight increases to the Type IV generic 
holdover times: one 10-minute increase, six 5-minute increases and one 1-minute 
increase. The removal of Clariant Max Flight 04 75/25 and 50/50 dilutions resulted 
in one 5-minute increase to the Type IV generic holdover times. 
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6.4.3 Fluids Responsible for the Type IV Generic Holdover Time Values 
 
The fluids responsible for the values in the 2013-14 Type IV generic HOT guidelines 
are shown in Table 6.1. A “U” indicates a fluid is responsible for the upper value in 
the cell; an “L” indicates a 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. 
 

Table 6.1: Fluids Responsible for the Type IV Generic Holdover Time Values 

OAT 
Fluid 

Dilution 

Approximate Holdover Times Under Various Weather Conditions 
(hours:minutes) 

°C °F Freezing 
Fog Snow  Freezing 

Drizzle 
Light 

Freezing Rain 
Rain on Cold 
Soaked Wing 

-3 and 
above 

27 and 
above 

100/0 

D-E106 (U) A/D-480 (B) A/D-480 (B) A/D-480 (B) A/D-49 (L) 

L-AS (B) D-E106 (B)   K-ABCS (U) 

     

     

     

75/25 

K-ABCS (B) K-ABCS (B) K-ABCS (B) A/D-480 (B) L-AS (L) 

 A/D-480 (L)  L-AS (B) CR-PGA (L) 

   K-ABCS+ (L) K-ABCS (U) 

     

     

50/50 

K-ABCS (B) K-ABCS (B) K-ABCS (B) K-ABCS (B)  

 CR-PG (U) K-ABCS+ (L)   

  A/D-480 (L)   

  A/D-49 (L)   

  CR-PG (L)   

below -3 
to -14 

below 
27 to 7 

100/0 

A/D-480 (B) A/D-480 (B) K-ABCS (B) K-ABCS (L)  

A/D-49 (L) CR-PG (B)  A/D-49 (U)  

 D-E106 (L)    

     

     

75/25 

A/D-480 (B) CR-PG (B) A/D-49 (B) K-ABCS (L)  

K-ABCS (L) A/D-480 (L) A/D-480 (U) K-ABCS+ (U)  

  CR-PG (U) A/D-49 (U)  

  CR-PGA (U)   

  C-L+ (U)   

below -14 
to -25 or 

LOUT 

below 7  
to -13 or 

LOUT 
100/0 

A/D-480 (B) Historic 
Generic (B) 

   

K-ABCS (U)    

A/D-49 (U)     

CR-PG (U)     

     

        

LEGEND  L = DRIVES LOWER LIMIT      U = DRIVES UPPER LIMIT      B = DRIVES BOTH 
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6.4.4 Evolution of Type IV Generic Holdover Time Values 
 
The history of testing with Type IV fluids and the evolution of the fluid-specific and 
generic Type IV holdover time values are illustrated through a series of tables given 
in Tables 6.2 to 6.25. 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 Subsection 6.2) are not included. 
 
The first row in each table contains the 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 fluid-specific 
holdover time values for use in 2013-14 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(s) 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 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: 
 

• ABAX AD-480 / Dow UCAR FlightGuard AD-480 (A/D-480); 

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

• Clariant Max-Flight 04 (C-Max 04); 

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

• Clariant Safewing MP IV Launch Plus (C-L+); 

• Cryotech Polar Guard (CR-PG);  

• Cryotech Polar Guard Advance (CR-PGA); 

• Dow UCAR Endurance EG106 (D-E106); 

• Kilfrost ABC-S (K-ABCS); 

• Kilfrost ABC-S PLUS (K-ABCS+); and 

• Lyondell ARCTIC Shield® (L-AS). 
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Table 6.2: Type IV Neat Fluid, Snow, -3ºC and Above 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

0:35-1:00 1:00-1:40

 1997-98 ET Test Results 1:05-2:00

 1998-99 HOT Table Values 0:35-1:00 1:00-1:40 1:05-2:00

 1998-99 ETTest Results 1:00-1:40 1:05-1:50

 1999-00 HOT Table Values 0:30-0:55 1:00-1:40 1:05-1:50

 1999-00 ET Test Results 0:40-1:20

 2000-01 HOT Table Values 0:30-0:55 1:00-1:40 0:40-1:20

 2000-01 ET Test Results 1:25-2:45

 2001-02 HOT Table Values 0:30-0:55 1:00-1:40 0:40-1:20

 2002-03 ET Test Results

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

 2003-04 ET Test Results

 2004-05 HOT Table Values 0:30-0:55 1:00-1:40 0:40-1:20 1:25-2:00

 2004-05 ET Test Results

 2005-06 HOT Table Values 0:35-1:15 1:00-1:40 0:40-1:20 1:25-2:00

 2005-06 ET Test Results 1:00-1:35 0:40-1:20 0:45-1:25

 2006-07 HOT Table Values 0:35-1:15 1:00-1:40 0:40-1:20 1:25-2:00 1:00-1:35 0:40-1:20 0:45-1:25

 2006-07 ET Test Results 1:05-1:45 1:15-2:05 0:50-1:25

 2007-08 HOT Table Values 0:35-1:15 1:00-1:40 0:40-1:20 1:25-2:00 1:05-1:45 0:40-1:20 1:15-2:00 0:50-1:25

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:35-1:15 1:00-1:40 0:40-1:20 1:25-2:00 1:05-1:45 0:40-1:20 1:15-2:00 0:50-1:25

 2008-09 ET Test Results 1:10-1:50

 2009-10 HOT Table Values 0:35-1:15 1:00-1:40 0:40-1:20 1:25-2:00 1:05-1:45 0:40-1:20 1:15-2:00 0:50-1:25 1:10-1:50

 2009-10 ET Test Results 0:50-1:30

 2010-11 HOT Table Values 0:35-1:15 1:00-1:40 0:40-1:20 1:25-2:00 1:05-1:45 0:40-1:20 1:15-2:00 0:50-1:25 1:10-1:50 0:50-1:30

 2010-11 ET Test Results 1:20-1:50

 2011-12 HOT Table Values 0:35-1:15 1:00-1:40 0:40-1:20 1:25-2:00 1:05-1:45 0:40-1:20 1:15-2:00 0:50-1:25 1:10-1:50 0:50-1:30 1:20-1:50

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:40-1:20 1:00-1:40 0:40-1:20 1:25-2:00 1:05-1:45 0:40-1:20 1:15-2:00 0:50-1:25 1:10-1:50 0:50-1:30 1:20-1:50

 2012-13 ET Test Results 0:55-2:00

2013-14 HOT Table Values (TC) 0:40-1:20 1:00-1:40 0:40-1:20 1:25-2:00 1:05-1:45 0:40-1:20 1:15-2:00 0:50-1:25 1:10-1:50 0:50-1:30 1:20-1:50 0:55-2:00
2013-14 HOT Table Values 
(FAA)

0:40-1:20 1:00-1:40 0:40-1:20 1:25-2:45 1:05-1:45 0:40-1:20 1:15-2:05 0:50-1:25 1:10-1:50 0:50-1:30 1:20-1:50 0:55-2:00
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Table 6.3: Type IV 75/25 Fluid, Snow, -3ºC and Above 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

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

 1997-98 ET Test Results 0:45-1:25

 1998-99 HOT Table Values 0:20-0:35 0:35-1:05 0:45-1:25

 1998-99 ETTest Results 0:30-0:55 0:45-1:25

 1999-00 HOT Table Values 0:20-0:35 0:30-0:55 0:45-1:25

 1999-00 ET Test Results 0:30-1:05

 2000-01 HOT Table Values 0:20-0:35 0:30-0:55 0:30-1:05

 2000-01 ET Test Results 1:05-2:00

 2001-02 HOT Table Values 0:25-0:50 0:30-0:55 0:30-1:05

 2002-03 ET Test Results

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

 2003-04 ET Test Results

 2004-05 HOT Table Values 0:25-0:50 0:30-0:55 0:30-1:05 1:05-2:00

 2004-05 ET Test Results

 2005-06 HOT Table Values 0:20-0:55 0:30-0:55 0:30-1:05 1:05-2:00

 2005-06 ET Test Results 0:40-1:20 0:25-0:55

 2006-07 HOT Table Values 0:20-0:55 0:30-0:55 0:30-1:05 1:05-2:00 0:40-1:20 0:25-0:55

 2006-07 ET Test Results 1:00-1:45 0:45-1:15 0:40-1:05

 2007-08 HOT Table Values 0:20-0:55 0:30-0:55 0:30-1:05 1:05-2:00 1:00-1:45 0:45-1:15 0:40-1:05

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:20-0:55 0:30-0:55 0:30-1:05 1:05-2:00 1:00-1:45 0:45-1:15 0:40-1:05

 2008-09 ET Test Results 1:20-1:40

 2009-10 HOT Table Values 0:20-0:55 0:30-0:55 0:30-1:05 1:05-2:00 1:00-1:45 0:45-1:15 0:40-1:05 1:20-1:40

 2009-10 ET Test Results 0:35-1:10

 2010-11 HOT Table Values 0:20-0:55 0:30-0:55 0:30-1:05 1:05-2:00 1:00-1:45 0:45-1:15 0:40-1:05 1:20-1:40 0:35-1:10

 2010-11 ET Test Results 0:45-1:20

 2011-12 HOT Table Values 0:30-0:55 0:30-0:55 0:30-1:05 1:05-2:00 1:00-1:45 0:45-1:15 0:40-1:05 1:20-1:40 0:35-1:10 0:45-1:20

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:30-0:55 0:30-0:55 0:30-1:05 1:05-2:00 1:00-1:45 0:45-1:15 0:40-1:05 1:20-1:40 0:35-1:10 0:45-1:20

 2012-13 ET Test Results 0:50-1:55

 2013-14 HOT Table Values 0:30-0:55 0:30-0:55 0:30-1:05 1:00-1:45 0:45-1:15 0:40-1:05 1:20-1:40 0:35-1:10 0:45-1:20 0:50-1:55
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Table 6.4: Type IV 50/50 Fluid, Snow, -3ºC and Above 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

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

 1997-98 ET Test Results 0:10-0:30

 1998-99 HOT Table Values 0:05-0:15 0:05-0:15 0:10-0:30

 1998-99 ETTest Results 0:05-0:15 0:07-0:15

 1999-00 HOT Table Values 0:05-0:15 0:05-0:15 0:10-0:30

 1999-00 ET Test Results 0:09-0:20

 2000-01 HOT Table Values 0:05-0:15 0:05-0:15 0:10-0:20

 2000-01 ET Test Results 0:25-1:15

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:10-0:25 0:05-0:15

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

 2006-07 ET Test Results 0:25-0:45 0:15-0:30 0:20-0:35

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

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:05-0:15 0:05-0:15 0:10-0:20 0:25-1:15 0:25-0:45 0:15-0:30 0:20-0:35

 2008-09 ET Test Results 0:15-0:25

 2009-10 HOT Table Values 0:05-0:15 0:05-0:15 0:10-0:20 0:25-1:15 0:25-0:45 0:15-0:30 0:20-0:35 0:15-0:25

 2009-10 ET Test Results 0:10-0:15

 2010-11 HOT Table Values 0:05-0:15 0:05-0:15 0:10-0:20 0:25-1:15 0:25-0:45 0:15-0:30 0:20-0:35 0:15-0:25 0:10-0:15

 2010-11 ET Test Results 0:15-0:35

 2011-12 HOT Table Values 0:07-0:15 0:07-0:15 0:09-0:20 0:25-1:15 0:25-0:45 0:15-0:30 0:20-0:35 0:15-0:25 0:10-0:15 0:15-0:35

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:07-0:15 0:07-0:15 0:09-0:20 0:25-1:15 0:25-0:45 0:15-0:30 0:20-0:35 0:15-0:25 0:10-0:15 0:15-0:35

 2012-13 ET Test Results 0:20-0:45

 2013-14 HOT Table Values 0:07-0:15 0:07-0:15 0:09-0:20 0:25-0:45 0:15-0:30 0:20-0:35 0:15-0:25 0:10-0:15 0:15-0:35 0:20-0:45
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Table 6.5: Type IV Neat Fluid, Snow, Below -3ºC to -14ºC 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

0:20-0:40 0:45-1:20

 1997-98 ET Test Results 0:20-0:40

 1998-99 HOT Table Values 0:20-0:40 0:45-1:20 0:20-0:40

 1998-99 ETTest Results 0:45-1:20 0:30-0:55

 1999-00 HOT Table Values 0:20-0:40 0:45-1:20 0:30-0:55

 1999-00 ET Test Results 0:30-0:55

 2000-01 HOT Table Values 0:20-0:40 0:45-1:20 0:30-0:55

 2000-01 ET Test Results 0:35-1:10

 2001-02 HOT Table Values 0:20-0:40 0:45-1:20 0:30-0:55

 2002-03 ET Test Results

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

 2003-04 ET Test Results

 2004-05 HOT Table Values 0:20-0:40 0:45-1:20 0:30-0:55 0:35-1:10

 2004-05 ET Test Results

 2005-06 HOT Table Values 0:20-0:40 0:45-1:20 0:30-0:55 0:35-1:10

 2005-06 ET Test Results 0:40-1:05 0:30-1:05 0:35-1:00

 2006-07 HOT Table Values 0:20-0:40 0:45-1:20 0:30-0:55 0:35-1:10 0:40-1:05 0:30-1:05 0:35-1:00

 2006-07 ET Test Results 0:50-1:20 1:00-1:45 0:45-1:15

 2007-08 HOT Table Values 0:20-0:40 0:45-1:20 0:30-0:55 0:35-1:10 0:50-1:20 0:30-1:05 1:00-1:45 0:45-1:15

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:20-0:40 0:45-1:20 0:30-0:55 0:35-1:10 0:50-1:20 0:30-1:05 1:00-1:45 0:45-1:15

 2008-09 ET Test Results 1:10-1:50

 2009-10 HOT Table Values 0:20-0:40 0:45-1:20 0:30-0:55 0:35-1:10 0:50-1:20 0:30-1:05 1:00-1:45 0:45-1:15 1:10-1:50

 2009-10 ET Test Results 0:30-0:55

 2010-11 HOT Table Values 0:20-0:40 0:45-1:20 0:30-0:55 0:35-1:10 0:50-1:20 0:30-1:05 1:00-1:45 0:45-1:15 1:10-1:50 0:30-0:55

 2010-11 ET Test Results 0:55-1:15

 2011-12 HOT Table Values 0:25-0:50 0:45-1:20 0:30-0:55 0:35-1:10 0:50-1:20 0:30-1:05 1:00-1:45 0:45-1:15 1:10-1:50 0:30-0:55 0:55-1:15

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:30-0:55 0:45-1:20 0:30-0:55 0:35-1:10 0:50-1:20 0:30-1:05 1:00-1:45 0:45-1:15 1:10-1:50 0:30-0:55 0:55-1:15

 2012-13 ET Test Results 0:40-1:25

 2013-14 HOT Table Values 0:30-0:55 0:45-1:20 0:30-0:55 0:35-1:10 0:50-1:20 0:30-1:05 1:00-1:45 0:45-1:15 1:10-1:50 0:30-0:55 0:55-1:15 0:40-1:25
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Table 6.6: Type IV 75/25 Fluid, Snow, Below -3ºC to -14ºC 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

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

 1997-98 ET Test Results 0:15-0:25

 1998-99 HOT Table Values 0:15-0:25 0:35-1:05 0:15-0:25

 1998-99 ETTest Results 0:25-0:50 0:25-0:45

 1999-00 HOT Table Values 0:15-0:25 0:25-0:50 0:25-0:45

 1999-00 ET Test Results 0:20-0:45

 2000-01 HOT Table Values 0:15-0:25 0:25-0:50 0:20-0:45

 2000-01 ET Test Results 0:40-1:20

 2001-02 HOT Table Values 0:15-0:25 0:25-0:50 0:20-0:45

 2002-03 ET Test Results

 2003-04 HOT Table Values 0:20-0:35 0:25-0:50 0:20-0:45

 2003-04 ET Test Results

 2004-05 HOT Table Values 0:20-0:35 0:25-0:50 0:20-0:45 0:40-1:20

 2004-05 ET Test Results

 2005-06 HOT Table Values 0:15-0:35 0:25-0:50 0:20-0:45 0:40-1:20

 2005-06 ET Test Results 0:20-0:40 0:25-0:50

 2006-07 HOT Table Values 0:15-0:35 0:25-0:50 0:20-0:45 0:40-1:20 0:20-0:40 0:25-0:50

 2006-07 ET Test Results 0:45-1:25 0:35-1:00 0:35-0:55

 2007-08 HOT Table Values 0:15-0:35 0:25-0:50 0:20-0:45 0:40-1:20 0:45-1:25 0:35-1:00 0:35-0:55

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:15-0:35 0:25-0:50 0:20-0:45 0:40-1:20 0:45-1:25 0:35-1:00 0:35-0:55

 2008-09 ET Test Results 1:20-1:40

 2009-10 HOT Table Values 0:15-0:35 0:25-0:50 0:20-0:45 0:40-1:20 0:45-1:25 0:35-1:00 0:35-0:55 1:20-1:40

 2009-10 ET Test Results 0:20-0:40

 2010-11 HOT Table Values 0:15-0:35 0:25-0:50 0:20-0:45 0:40-1:20 0:45-1:25 0:35-1:00 0:35-0:55 1:20-1:40 0:20-0:40

 2010-11 ET Test Results 0:35-1:00

 2011-12 HOT Table Values 0:20-0:35 0:25-0:50 0:20-0:45 0:40-1:20 0:45-1:25 0:35-1:00 0:35-0:55 1:20-1:40 0:20-0:40 0:35-1:00

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:20-0:40 0:25-0:50 0:20-0:45 0:40-1:20 0:45-1:25 0:35-1:00 0:35-0:55 1:20-1:40 0:20-0:40 0:35-1:00

 2012-13 ET Test Results 0:30-1:15

 2013-14 HOT Table Values 0:20-0:40 0:25-0:50 0:20-0:45 0:45-1:25 0:35-1:00 0:35-0:55 1:20-1:40 0:20-0:40 0:35-1:00 0:30-1:15
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Table 6.7: Type IV Neat Fluid, Snow, Below -14ºC to -25ºC 

 
*Generic HOT values used in this cell 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

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

 1997-98 ET Test Results 0:15-0:30

 1998-99 HOT Table Values 0:15-0:30 0:40-1:10 0:15-0:30

 1998-99 ETTest Results 0:40-1:10 0:25-0:40

 1999-00 HOT Table Values 0:15-0:30 0:40-1:10 0:25-0:40

 1999-00 ET Test Results 0:25-0:50

 2000-01 HOT Table Values 0:15-0:30 0:40-1:10 0:25-0:40

 2000-01 ET Test Results 0:25-0:50

 2001-02 HOT Table Values 0:15-0:30 0:40-1:10 0:25-0:40

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:35-0:55 0:30-0:50

 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 ET Test Results 0:45-1:10 0:55-1:35

 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*

 2007-08 ET Test Results

 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*

 2008-09 ET Test Results

 2009-10 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*

 2009-10 ET Test Results

 2010-11 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*

 2010-11 ET Test Results

 2011-12 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* 0:15-0:30*

 2011-12 ET Test Results

 2012-13 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* 0:15-0:30*

 2012-13 ET Test Results

 2013-14 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* 0:15-0:30* 0:15-0:30*
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Table 6.8: Type IV Neat Fluid, Freezing Drizzle, -3ºC and Above 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

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

 1997-98 ET Test Results 1:55-2:00 1:05-2:00

 1998-99 HOT Table Values 0:40-1:00 1:20-1:50 1:05-2:00

 1998-99 ETTest Results 2:00-2:00

 1999-00 HOT Table Values 0:40-1:00 1:20-1:50 1:05-2:00

 1999-00 ET Test Results 0:50-1:30

 2000-01 HOT Table Values 0:40-1:00 1:20-1:50 0:50-1:30

 2000-01 ET Test Results 2:00-2:00

 2001-02 HOT Table Values 0:40-1:10 1:20-1:50 0:50-1:30

 2002-03 ET Test Results

 2003-04 HOT Table Values 0:40-1:10 1:20-1:50 0:50-1:30

 2003-04 ET Test Results

 2004-05 HOT Table Values 0:40-1:10 1:20-1:50 0:50-1:30 2:00-2:00

 2004-05 ET Test Results

 2005-06 HOT Table Values 0:40-1:10 1:20-1:50 0:50-1:30 2:00-2:00

 2005-06 ET Test Results 1:30-2:00 1:10-2:00 1:15-1:55

 2006-07 HOT Table Values 0:40-1:10 1:20-1:50 0:50-1:30 2:00-2:00 1:30-2:00 1:10-2:00 1:15-1:55

 2006-07 ET Test Results 1:50-2:00 0:55-1:40

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

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:40-1:10 1:20-1:50 0:50-1:30 2:00-2:00 1:30-2:00 1:10-2:00 1:50-2:00 0:55-1:40

 2008-09 ET Test Results 1:25-2:00

 2009-10 HOT Table Values 0:40-1:10 1:20-1:50 0:50-1:30 2:00-2:00 1:30-2:00 1:10-2:00 1:50-2:00 0:55-1:40 1:25-2:00

 2009-10 ET Test Results 1:15-2:00

 2010-11 HOT Table Values 0:40-1:10 1:20-1:50 0:50-1:30 2:00-2:00 1:30-2:00 1:10-2:00 1:50-2:00 0:55-1:40 1:25-2:00 1:15-2:00

 2010-11 ET Test Results 1:35-2:00

 2011-12 HOT Table Values 0:45-1:30 1:20-1:50 0:50-1:30 2:00-2:00 1:30-2:00 1:10-2:00 1:50-2:00 0:55-1:40 1:25-2:00 1:15-2:00 1:35-2:00

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:50-1:30 1:20-1:50 0:50-1:30 2:00-2:00 1:30-2:00 1:10-2:00 1:50-2:00 0:55-1:40 1:25-2:00 1:15-2:00 1:35-2:00

 2012-13 ET Test Results 2:00-2:00

 2013-14 HOT Table Values 0:50-1:30 1:20-1:50 0:50-1:30 2:00-2:00 1:30-2:00 1:10-2:00 1:50-2:00 0:55-1:40 1:25-2:00 1:15-2:00 1:35-2:00 2:00-2:00
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Table 6.9: Type IV 75/25 Fluid, Freezing Drizzle, -3ºC and Above 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

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

 1997-98 ET Test Results 0:50-1:10 0:50-1:20

 1998-99 HOT Table Values 0:30-1:00 0:50-1:10 0:50-1:20

 1998-99 ETTest Results 0:45-1:10

 1999-00 HOT Table Values 0:30-1:00 0:45-1:10 0:50-1:20

 1999-00 ET Test Results 0:50-1:15

 2000-01 HOT Table Values 0:30-1:00 0:45-1:10 0:50-1:15

 2000-01 ET Test Results 1:50-2:00

 2001-02 HOT Table Values 0:35-0:50 0:45-1:10 0:50-1:15

 2002-03 ET Test Results

 2003-04 HOT Table Values 0:35-0:50 0:45-1:10 0:50-1:15

 2003-04 ET Test Results

 2004-05 HOT Table Values 0:35-0:50 0:45-1:10 0:50-1:15 1:50-2:00

 2004-05 ET Test Results

 2005-06 HOT Table Values 0:35-0:50 0:45-1:10 0:50-1:15 1:50-2:00

 2005-06 ET Test Results 1:40-2:00 0:45-1:10

 2006-07 HOT Table Values 0:35-0:50 0:45-1:10 0:50-1:15 1:50-2:00 1:40-2:00 0:45-1:10

 2006-07 ET Test Results 1:00-1:20 0:55-1:25

 2007-08 HOT Table Values 0:35-0:50 0:45-1:10 0:50-1:15 1:50-2:00 1:40-2:00 1:00-1:20 0:55-1:25

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:35-0:50 0:45-1:10 0:50-1:15 1:50-2:00 1:40-2:00 1:00-1:20 0:55-1:25

 2008-09 ET Test Results 1:55-2:00

 2009-10 HOT Table Values 0:35-0:50 0:45-1:10 0:50-1:15 1:50-2:00 1:40-2:00 1:00-1:20 0:55-1:25 1:55-2:00

 2009-10 ET Test Results 1:05-1:25

 2010-11 HOT Table Values 0:35-0:50 0:45-1:10 0:50-1:15 1:50-2:00 1:40-2:00 1:00-1:20 0:55-1:25 1:55-2:00 1:05-1:25

 2010-11 ET Test Results 1:40-2:00

 2011-12 HOT Table Values 0:35-1:05 0:45-1:10 0:50-1:15 1:50-2:00 1:40-2:00 1:00-1:20 0:55-1:25 1:55-2:00 1:05-1:25 1:40-2:00

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:40-1:05 0:45-1:10 0:50-1:15 1:50-2:00 1:40-2:00 1:00-1:20 0:55-1:25 1:55-2:00 1:05-1:25 1:40-2:00

 2012-13 ET Test Results 2:00-2:00

 2013-14 HOT Table Values 0:45-1:10 0:45-1:10 0:50-1:15 1:40-2:00 1:00-1:20 0:55-1:25 1:55-2:00 1:05-1:25 1:40-2:00 2:00-2:00
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Table 6.10: Type IV 50/50 Fluid, Freezing Drizzle, -3ºC and Above 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

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

 1997-98 ET Test Results 0:15-0:20 0:15-0:35

 1998-99 HOT Table Values 0:10-0:20 0:15-0:20 0:15-0:35

 1998-99 ETTest Results 0:15-0:20 

 1999-00 HOT Table Values 0:10-0:20 0:15-0:20 0:15-0:35

 1999-00 ET Test Results 0:15-0:25

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

 2000-01 ET Test Results 0:35-1:10

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

 2004-05 HOT Table Values 0:10-0:20 0:15-0:20 0:15-0:25 0:35-1:10

 2004-05 ET Test Results

 2005-06 HOT Table Values 0:10-0:20 0:15-0:20 0:15-0:25 0:35-1:10

 2005-06 ET Test Results 0:30-0:50 0:10-0:20

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

 2006-07 ET Test Results 0:15-0:40 0:20-0:30

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

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:10-0:20 0:15-0:20 0:15-0:25 0:35-1:10 0:30-0:50 0:15-0:40 0:20-0:30

 2008-09 ET Test Results 0:15-0:30

 2009-10 HOT Table Values 0:10-0:20 0:15-0:20 0:15-0:25 0:35-1:10 0:30-0:50 0:15-0:40 0:20-0:30 0:15-0:30

 2009-10 ET Test Results 0:15-0:25

 2010-11 HOT Table Values 0:10-0:20 0:15-0:20 0:15-0:25 0:35-1:10 0:30-0:50 0:15-0:40 0:20-0:30 0:15-0:30 0:15-0:25

 2010-11 ET Test Results 0:20-0:45

 2011-12 HOT Table Values 0:10-0:20 0:15-0:20 0:15-0:25 0:35-1:10 0:30-0:50 0:15-0:40 0:20-0:30 0:15-0:30 0:15-0:25 0:20-0:45

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:10-0:20 0:15-0:20 0:15-0:25 0:35-1:10 0:30-0:50 0:15-0:40 0:20-0:30 0:15-0:30 0:15-0:25 0:20-0:45

 2012-13 ET Test Results 0:25-1:00

 2013-14 HOT Table Values 0:15-0:20 0:15-0:20 0:15-0:25 0:30-0:50 0:15-0:40 0:20-0:30 0:15-0:30 0:15-0:25 0:20-0:45 0:25-1:00
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Table 6.11: Type IV Neat Fluid, Freezing Drizzle, Below -3ºC to -10ºC 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

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

 1997-98 ET Test Results 0:40-1:20 0:25-1:20

 1998-99 HOT Table Values 0:25-1:00 0:35-1:00 0:25-1:20

 1998-99 ETTest Results 0:20-1:30

 1999-00 HOT Table Values 0:20-0:55 0:20-1:00 0:25-1:20

 1999-00 ET Test Results 0:25-1:20

 2000-01 HOT Table Values 0:20-0:55 0:20-1:00 0:25-1:20

 2000-01 ET Test Results 0:25-1:30

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

 2002-03 ET Test Results

 2003-04 HOT Table Values 0:20-0:45 0:20-1:00 0:25-1:20

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:35-1:40 0:55-1:50 0:30-1:35

 2006-07 HOT Table Values 0:20-0:45 0:20-1:00 0:25-1:20 0:25-1:30 0:35-1:40 0:55-1:50 0:30-1:35

 2006-07 ET Test Results 0:25-1:35 0:25-1:30

 2007-08 HOT Table Values 0:20-0:45 0:20-1:00 0:25-1:20 0:25-1:30 0:35-1:40 0:55-1:50 0:25-1:35 0:25-1:30

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:20-0:45 0:20-1:00 0:25-1:20 0:25-1:30 0:35-1:40 0:55-1:50 0:25-1:35 0:25-1:30

 2008-09 ET Test Results 0:25-1:25

 2009-10 HOT Table Values 0:20-0:45 0:20-1:00 0:25-1:20 0:25-1:30 0:35-1:40 0:55-1:50 0:25-1:35 0:25-1:30 0:25-1:25

 2009-10 ET Test Results 0:25-1:10

 2010-11 HOT Table Values 0:20-0:45 0:20-1:00 0:25-1:20 0:25-1:30 0:35-1:40 0:55-1:50 0:25-1:35 0:25-1:30 0:25-1:25 0:25-1:10

 2010-11 ET Test Results 0:35-1:35

 2011-12 HOT Table Values 0:20-1:00 0:20-1:00 0:25-1:20 0:25-1:30 0:35-1:40 0:55-1:50 0:25-1:35 0:25-1:30 0:25-1:25 0:25-1:10 0:35-1:35

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:20-1:00 0:20-1:00 0:25-1:20 0:25-1:30 0:35-1:40 0:55-1:50 0:25-1:35 0:25-1:30 0:25-1:25 0:25-1:10 0:35-1:35

 2012-13 ET Test Results 0:25-1:35

 2013-14 HOT Table Values 0:20-1:00 0:20-1:00 0:25-1:20 0:25-1:30 0:35-1:40 0:55-1:50 0:25-1:35 0:25-1:30 0:25-1:25 0:25-1:10 0:35-1:35 0:25-1:35
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Table 6.12: Type IV 75/25 Fluid, Freezing Drizzle, Below -3ºC to -10ºC 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

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

 1997-98 ET Test Results 0:30-1:10 0:30-1:15

 1998-99 HOT Table Values 0:30-1:00 0:30-1:10 0:30-1:15

 1998-99 ETTest Results 0:20-1:30

 1999-00 HOT Table Values 0:20-0:55 0:20-1:10 0:30-1:15

 1999-00 ET Test Results 0:25-1:05

 2000-01 HOT Table Values 0:20-0:50 0:20-1:10 0:25-1:05

 2000-01 ET Test Results 0:20-1:00

 2001-02 HOT Table Values 0:15-0:30 0:20-1:10 0:25-1:05

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:25-1:10 0:25-1:15

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

 2006-07 ET Test Results 0:20-1:10 0:30-1:15

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

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:15-0:30 0:20-1:10 0:25-1:05 0:20-1:00 0:25-1:10 0:20-1:10 0:30-1:15

 2008-09 ET Test Results 0:15-1:05

 2009-10 HOT Table Values 0:15-0:30 0:20-1:10 0:25-1:05 0:20-1:00 0:25-1:10 0:20-1:10 0:30-1:15 0:15-1:05

 2009-10 ET Test Results 0:25-1:05

 2010-11 HOT Table Values 0:15-0:30 0:20-1:10 0:25-1:05 0:20-1:00 0:25-1:10 0:20-1:10 0:30-1:15 0:15-1:05 0:25-1:05

 2010-11 ET Test Results 0:25-1:05

 2011-12 HOT Table Values 0:15-1:00 0:20-1:10 0:25-1:05 0:20-1:00 0:25-1:10 0:20-1:10 0:30-1:15 0:15-1:05 0:25-1:05 0:25-1:05

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:15-1:00 0:20-1:10 0:25-1:05 0:20-1:00 0:25-1:10 0:20-1:10 0:30-1:15 0:15-1:05 0:25-1:05 0:25-1:05

 2012-13 ET Test Results 0:20-1:05

 2013-14 HOT Table Values 0:15-1:05 0:20-1:10 0:25-1:05 0:25-1:10 0:20-1:10 0:30-1:15 0:15-1:05 0:25-1:05 0:25-1:05 0:20-1:05
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Table 6.13: Type IV Neat Fluid, Light Freezing Rain, -3ºC and Above 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

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

 1997-98 ET Test Results 1:20-2:00 0:50-1:10

 1998-99 HOT Table Values 0:35-0:55 1:00-1:25 0:50-1:10

 1998-99 ETTest Results 1:20-2:00

 1999-00 HOT Table Values 0:25-0:40 1:00-1:25 0:50-1:10

 1999-00 ET Test Results 0:35-0:55

 2000-01 HOT Table Values 0:25-0:40 1:00-1:25 0:35-0:55

 2000-01 ET Test Results 1:10-1:30

 2001-02 HOT Table Values 0:25-0:40 1:00-1:25 0:35-0:55

 2002-03 ET Test Results

 2003-04 HOT Table Values 0:25-0:40 1:00-1:25 0:35-0:55

 2003-04 ET Test Results

 2004-05 HOT Table Values 0:25-0:40 1:00-1:25 0:35-0:55 1:10-1:30

 2004-05 ET Test Results

 2005-06 HOT Table Values 0:25-0:40 1:00-1:25 0:35-0:55 1:10-1:30

 2005-06 ET Test Results 1:00-1:40 0:50-1:15 0:50-1:10

 2006-07 HOT Table Values 0:25-0:40 1:00-1:25 0:35-0:55 1:10-1:30 1:00-1:40 0:50-1:15 0:50-1:10

 2006-07 ET Test Results 1:05-2:00 0:45-1:05

 2007-08 HOT Table Values 0:25-0:40 1:00-1:25 0:35-0:55 1:10-1:30 1:00-1:40 0:50-1:15 1:05-2:00 0:45-1:05

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:25-0:40 1:00-1:25 0:35-0:55 1:10-1:30 1:00-1:40 0:50-1:15 1:05-2:00 0:45-1:05

 2008-09 ET Test Results 1:00-1:25

 2009-10 HOT Table Values 0:25-0:40 1:00-1:25 0:35-0:55 1:10-1:30 1:00-1:40 0:50-1:15 1:05-2:00 0:45-1:05 1:00-1:25

 2009-10 ET Test Results 0:50-1:15

 2010-11 HOT Table Values 0:25-0:40 1:00-1:25 0:35-0:55 1:10-1:30 1:00-1:40 0:50-1:15 1:05-2:00 0:45-1:05 1:00-1:25 0:50-1:15

 2010-11 ET Test Results 1:15-1:30

 2011-12 HOT Table Values 0:25-0:40 1:00-1:25 0:35-0:55 1:10-1:30 1:00-1:40 0:50-1:15 1:05-2:00 0:45-1:05 1:00-1:25 0:50-1:15 1:15-1:30

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:35-0:55 1:00-1:25 0:35-0:55 1:10-1:30 1:00-1:40 0:50-1:15 1:05-2:00 0:45-1:05 1:00-1:25 0:50-1:15 1:15-1:30

 2012-13 ET Test Results 1:00-2:00

 2013-14 HOT Table Values 0:35-0:55 1:00-1:25 0:35-0:55 1:10-1:30 1:00-1:40 0:50-1:15 1:05-2:00 0:45-1:05 1:00-1:25 0:50-1:15 1:15-1:30 1:00-2:00
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Table 6.14: Type IV 75/25 Fluid, Light Freezing Rain, -3ºC and Above 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

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

 1997-98 ET Test Results 0:40-0:55 0:35-0:50

 1998-99 HOT Table Values 0:15-0:30 0:35-0:50 0:35-0:50

 1998-99 ETTest Results 0:35-0:50

 1999-00 HOT Table Values 0:15-0:30 0:35-0:50 0:35-0:50

 1999-00 ET Test Results 0:30-0:45

 2000-01 HOT Table Values 0:15-0:30 0:35-0:50 0:30-0:45

 2000-01 ET Test Results 1:00-1:20

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

 2002-03 ET Test Results

 2003-04 HOT Table Values 0:15-0:30 0:35-0:50 0:30-0:45

 2003-04 ET Test Results

 2004-05 HOT Table Values 0:15-0:30 0:35-0:50 0:30-0:45 1:00-1:20

 2004-05 ET Test Results

 2005-06 HOT Table Values 0:15-0:30 0:35-0:50 0:30-0:45 1:00-1:20

 2005-06 ET Test Results 0:45-1:15 0:30-0:45

 2006-07 HOT Table Values 0:15-0:30 0:35-0:50 0:30-0:45 1:00-1:20 0:45-1:15 0:30-0:45

 2006-07 ET Test Results 0:30-0:50 0:30-0:45

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

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:15-0:30 0:35-0:50 0:30-0:45 1:00-1:20 0:45-1:15 0:30-0:50 0:30-0:45

 2008-09 ET Test Results 0:50-1:30

 2009-10 HOT Table Values 0:15-0:30 0:35-0:50 0:30-0:45 1:00-1:20 0:45-1:15 0:30-0:50 0:30-0:45 0:50-1:30

 2009-10 ET Test Results 0:35-1:00

 2010-11 HOT Table Values 0:15-0:30 0:35-0:50 0:30-0:45 1:00-1:20 0:45-1:15 0:30-0:50 0:30-0:45 0:50-1:30 0:35-1:00

 2010-11 ET Test Results 0:40-1:10

 2011-12 HOT Table Values 0:25-0:35 0:35-0:50 0:30-0:45 1:00-1:20 0:45-1:15 0:30-0:50 0:30-0:45 0:50-1:30 0:35-1:00 0:40-1:10

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:25-0:40 0:35-0:50 0:30-0:45 1:00-1:20 0:45-1:15 0:30-0:50 0:30-0:45 0:50-1:30 0:35-1:00 0:40-1:10

 2012-13 ET Test Results 1:20-1:25

 2013-14 HOT Table Values 0:30-0:45 0:35-0:50 0:30-0:45 0:45-1:15 0:30-0:50 0:30-0:45 0:50-1:30 0:35-1:00 0:40-1:10 1:20-1:25
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Table 6.15: Type IV 50/50 Fluid, Light Freezing Rain, -3ºC and Above 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

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

 1997-98 ET Test Results 0:05-0:10 0:10-0:15 0:10-0:25

 1998-99 HOT Table Values 0:05-0:10 0:10-0:15 0:10-0:25

 1998-99 ETTest Results 0:05-0:10 0:08-0:10

 1999-00 HOT Table Values 0:05-0:10 0:05-0:10 0:10-0:25

 1999-00 ET Test Results 0:09-0:15

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

 2000-01 ET Test Results 0:25-0:35

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:20-0:25 0:05-0:10

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

 2006-07 ET Test Results 0:15-0:20 0:10-0:15

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

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:05-0:10 0:05-0:10 0:05-0:15 0:25-0:35 0:20-0:25 0:15-0:20 0:10-0:15

 2008-09 ET Test Results 0:10-0:15

 2009-10 HOT Table Values 0:05-0:10 0:05-0:10 0:05-0:15 0:25-0:35 0:20-0:25 0:15-0:20 0:10-0:15 0:10-0:15

 2009-10 ET Test Results 0:10-0:15

 2010-11 HOT Table Values 0:05-0:10 0:05-0:10 0:05-0:15 0:25-0:35 0:20-0:25 0:15-0:20 0:10-0:15 0:10-0:15 0:10-0:15

 2010-11 ET Test Results 0:09-0:20

 2011-12 HOT Table Values 0:07-0:10 0:08-0:10 0:09-0:15 0:25-0:35 0:20-0:25 0:15-0:20 0:10-0:15 0:10-0:15 0:10-0:15 0:09-0:20

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:07-0:10 0:08-0:10 0:09-0:15 0:25-0:35 0:20-0:25 0:15-0:20 0:10-0:15 0:10-0:15 0:10-0:15 0:09-0:20

 2012-13 ET Test Results 0:15-0:20

 2013-14 HOT Table Values 0:08-0:10 0:08-0:10 0:09-0:15 0:20-0:25 0:15-0:20 0:10-0:15 0:10-0:15 0:10-0:15 0:09-0:20 0:15-0:20
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Table 6.16: Type IV Neat Fluid, Light Freezing Rain, Below -3ºC to -10ºC 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

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

 1997-98 ET Test Results 0:20-0:40 0:20-0:40

 1998-99 HOT Table Values 0:15-0:30 0:20-0:40 0:20-0:40

 1998-99 ETTest Results 0:10-0:30

 1999-00 HOT Table Values 0:10-0:30 0:10-0:30 0:20-0:40

 1999-00 ET 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 ET Test Results 0:20-0:40

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

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:25-0:45 0:45-1:10 0:25-0:35

 2006-07 HOT Table Values 0:10-0:25 0:10-0:30 0:15-0:30 0:20-0:40 0:25-0:45 0:45-1:10 0:25-0:35

 2006-07 ET Test Results 0:20-0:30 0:25-0:30

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

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:10-0:25 0:10-0:30 0:15-0:30 0:20-0:40 0:25-0:45 0:45-1:10 0:20-0:30 0:25-0:30

 2008-09 ET Test Results 0:20-0:25

 2009-10 HOT Table Values 0:10-0:25 0:10-0:30 0:15-0:30 0:20-0:40 0:25-0:45 0:45-1:10 0:20-0:30 0:25-0:30 0:20-0:25

 2009-10 ET Test Results 0:15-0:35

 2010-11 HOT Table Values 0:10-0:25 0:10-0:30 0:15-0:30 0:20-0:40 0:25-0:45 0:45-1:10 0:20-0:30 0:25-0:30 0:20-0:25 0:15-0:35

 2010-11 ET Test Results 0:35-0:45

 2011-12 HOT Table Values 0:10-0:25 0:10-0:30 0:15-0:30 0:20-0:40 0:25-0:45 0:45-1:10 0:20-0:30 0:25-0:30 0:20-0:25 0:15-0:35 0:35-0:45

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:10-0:25 0:10-0:30 0:15-0:30 0:20-0:40 0:25-0:45 0:45-1:10 0:20-0:30 0:25-0:30 0:20-0:25 0:15-0:35 0:35-0:45

 2012-13 ET Test Results 0:25-0:40

 2013-14 HOT Table Values 0:10-0:25 0:10-0:30 0:15-0:30 0:20-0:40 0:25-0:45 0:45-1:10 0:20-0:30 0:25-0:30 0:20-0:25 0:15-0:35 0:35-0:45 0:25-0:40
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Table 6.17: Type IV 75/25 Fluid, Light Freezing Rain, Below -3ºC to -10ºC 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

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

 1997-98 ET Test Results 0:25-0:35 0:20-0:35

 1998-99 HOT Table Values 0:15-0:30 0:25-0:35 0:20-0:35

 1998-99 ETTest Results 0:10-0:35

 1999-00 HOT Table Values 0:10-0:30 0:10-0:35 0:20-0:35

 1999-00 ET Test Results 0:15-0:30

 2000-01 HOT Table Values 0:10-0:25 0:10-0:35 0:15-0:30

 2000-01 ET Test Results 0:15-0:30

 2001-02 HOT Table Values 0:10-0:20 0:10-0:35 0:15-0:30

 2002-03 ET Test Results

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

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 0:25-0:45 0:30-0:40

 2006-07 HOT Table Values 0:10-0:20 0:10-0:35 0:15-0:30 0:15-0:30 0:25-0:45 0:30-0:40

 2006-07 ET Test Results 0:15-0:25 0:25-0:30

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

 2007-08 ET Test Results

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

 2008-09 ET Test Results 0:15-0:25

 2009-10 HOT Table Values 0:10-0:20 0:10-0:35 0:15-0:30 0:15-0:30 0:25-0:45 0:15-0:25 0:25-0:30 0:15-0:25

 2009-10 ET Test Results 0:20-0:30

 2010-11 HOT Table Values 0:10-0:20 0:10-0:35 0:15-0:30 0:15-0:30 0:25-0:45 0:15-0:25 0:25-0:30 0:15-0:25 0:20-0:30

 2010-11 ET Test Results 0:35-0:45

 2011-12 HOT Table Values 0:10-0:25 0:10-0:35 0:15-0:30 0:15-0:30 0:25-0:45 0:15-0:25 0:25-0:30 0:15-0:25 0:20-0:30 0:35-0:45

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:10-0:25 0:10-0:35 0:15-0:30 0:15-0:30 0:25-0:45 0:15-0:25 0:25-0:30 0:15-0:25 0:20-0:30 0:35-0:45

 2012-13 ET Test Results 0:20-0:30

 2013-14 HOT Table Values 0:10-0:25 0:10-0:35 0:15-0:30 0:25-0:45 0:15-0:25 0:25-0:30 0:15-0:25 0:20-0:30 0:35-0:45 0:20-0:30
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Table 6.18: Type IV Neat Fluid, Freezing Fog, -3ºC and Above 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

2:20-3:00

 1997-98 ET Test Results

 1998-99 HOT Table Values 2:00-3:00

 1998-99 ETTest Results 2:35-4:00

 1999-00 HOT Table Values 1:05-2:15 2:35-4:00 1:05-2:15

 1999-00 ET Test Results 2:00-3:30

 2000-01 HOT Table Values 1:05-2:15 2:35-4:00 2:00-3:30

 2000-01 ET Test Results 2:40-4:00

 2001-02 HOT Table Values 1:05-2:15 2:35-4:00 2:00-3:30

 2002-03 ET Test Results

 2003-04 HOT Table Values 1:05-2:15 2:35-4:00 2:00-3:30

 2003-04 ET Test Results

 2004-05 HOT Table Values 1:05-2:15 2:35-4:00 2:00-3:30 2:40-4:00

 2004-05 ET Test Results

 2005-06 HOT Table Values 1:15-2:30 2:35-4:00 2:00-3:30 2:40-4:00

 2005-06 ET Test Results 4:00-4:00 2:05-3:10 1:50-3:40

 2006-07 HOT Table Values 1:15-2:30 2:35-4:00 2:00-3:30 2:40-4:00 4:00-4:00 2:05-3:10 1:50-3:40

 2006-07 ET Test Results 2:10-4:00 1:55-3:10

 2007-08 HOT Table Values 1:15-2:30 2:35-4:00 2:00-3:30 2:40-4:00 4:00-4:00 2:05-3:10 2:10-4:00 1:55-3:10

 2007-08 ET Test Results

 2008-09 HOT Table Values 1:15-2:30 2:35-4:00 2:00-3:30 2:40-4:00 4:00-4:00 2:05-3:10 2:10-4:00 1:55-3:10

 2008-09 ET Test Results 3:20-4:00

 2009-10 HOT Table Values 1:15-2:30 2:35-4:00 2:00-3:30 2:40-4:00 4:00-4:00 2:05-3:10 2:10-4:00 1:55-3:10 3:20-4:00

 2009-10 ET Test Results 2:15-3:30

 2010-11 HOT Table Values 1:15-2:30 2:35-4:00 2:00-3:30 2:40-4:00 4:00-4:00 2:05-3:10 2:10-4:00 1:55-3:10 3:20-4:00 2:15-3:30

 2010-11 ET Test Results 2:50-4:00

 2011-12 HOT Table Values 1:20-3:10 2:35-4:00 2:00-3:30 2:40-4:00 4:00-4:00 2:05-3:10 2:10-4:00 1:55-3:10 3:20-4:00 2:15-3:30 2:50-4:00

 2011-12 ET Test Results

 2012-13 HOT Table Values 1:45-3:10 2:35-4:00 2:00-3:30 2:40-4:00 4:00-4:00 2:05-3:10 2:10-4:00 1:55-3:10 3:20-4:00 2:15-3:30 2:50-4:00

 2012-13 ET Test Results 3:55-4:00

 2013-14 HOT Table Values 1:55-3:10 2:35-4:00 2:00-3:30 2:40-4:00 4:00-4:00 2:05-3:10 2:10-4:00 1:55-3:10 3:20-4:00 2:15-3:30 2:50-4:00 3:55-4:00
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Table 6.19: Type IV 75/25 Fluid, Freezing Fog, -3ºC and Above 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

1:05-2:00

 1997-98 ET Test Results

 1998-99 HOT Table Values 1:05-2:00

 1998-99 ETTest Results 1:05-1:45

 1999-00 HOT Table Values 1:05-1:45 1:05-1:45 1:05-1:45

 1999-00 ET Test Results 1:30-2:45

 2000-01 HOT Table Values 1:05-1:45 1:05-1:45 1:30-2:45

 2000-01 ET Test Results 2:05-3:15

 2001-02 HOT Table Values 1:05-1:45 1:05-1:45 1:30-2:45

 2002-03 ET Test Results

 2003-04 HOT Table Values 1:05-1:45 1:05-1:45 1:30-2:45

 2003-04 ET Test Results

 2004-05 HOT Table Values 1:05-1:45 1:05-1:45 1:30-2:45 2:05-3:15

 2004-05 ET Test Results

 2005-06 HOT Table Values 1:05-1:45 1:05-1:45 1:30-2:45 2:05-3:15

 2005-06 ET Test Results 3:40-4:00 1:10-2:10

 2006-07 HOT Table Values 1:05-1:45 1:05-1:45 1:30-2:45 2:05-3:15 3:40-4:00 1:10-2:10

 2006-07 ET Test Results 1:25-2:40 1:20-2:15

 2007-08 HOT Table Values 1:05-1:45 1:05-1:45 1:30-2:45 2:05-3:15 3:40-4:00 1:25-2:40 1:20-2:15

 2007-08 ET Test Results

 2008-09 HOT Table Values 1:05-1:45 1:05-1:45 1:30-2:45 2:05-3:15 3:40-4:00 1:25-2:40 1:20-2:15

 2008-09 ET Test Results 2:25-4:00

 2009-10 HOT Table Values 1:00-1:45 1:05-1:45 1:30-2:45 2:05-3:15 3:40-4:00 1:25-2:40 1:20-2:15 2:25-4:00

 2009-10 ET Test Results 1:40-2:40

 2010-11 HOT Table Values 1:00-1:45 1:05-1:45 1:30-2:45 2:05-3:15 3:40-4:00 1:25-2:40 1:20-2:15 2:25-4:00 1:40-2:40

 2010-11 ET Test Results 2:30-4:00

 2011-12 HOT Table Values 1:00-1:45 1:05-1:45 1:30-2:45 2:05-3:15 3:40-4:00 1:25-2:40 1:20-2:15 2:25-4:00 1:40-2:40 2:30-4:00

 2011-12 ET Test Results

 2012-13 HOT Table Values 1:00-1:45 1:05-1:45 1:30-2:45 2:05-3:15 3:40-4:00 1:25-2:40 1:20-2:15 2:25-4:00 1:40-2:40 2:30-4:00

 2012-13 ET Test Results 3:55-4:00

 2013-14 HOT Table Values 1:05-1:45 1:05-1:45 1:30-2:45 3:40-4:00 1:25-2:40 1:20-2:15 2:25-4:00 1:40-2:40 2:30-4:00 3:55-4:00
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Table 6.20: Type IV 50/50 Fluid, Freezing Fog, -3ºC and Above 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

0:20-0:45

 1997-98 ET Test Results

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

 1998-99 ETTest Results 0:20-0:35

 1999-00 HOT Table Values 0:20-0:35 0:20-0:35 0:20-0:35

 1999-00 ET Test Results 0:30-0:45

 2000-01 HOT Table Values 0:15-0:35 0:20-0:35 0:30-0:45

 2000-01 ET Test Results 0:55-1:45

 2001-02 HOT Table Values 0:15-0:35 0:20-0:35 0:30-0:45

 2002-03 ET Test Results

 2003-04 HOT Table Values 0:15-0:35 0:20-0:35 0:30-0:45

 2003-04 ET Test Results

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

 2004-05 ET Test Results

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

 2005-06 ET Test Results 1:25-2:45 0:20-0:40

 2006-07 HOT Table Values 0:15-0:35 0:20-0:35 0:30-0:45 0:55-1:45 1:25-2:45 0:20-0:40

 2006-07 ET Test Results 0:30-0:55 0:35-0:45

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

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:15-0:35 0:20-0:35 0:30-0:45 0:55-1:45 1:25-2:45 0:30-0:55 0:35-0:45

 2008-09 ET Test Results 0:25-0:50

 2009-10 HOT Table Values 0:15-0:35 0:20-0:35 0:30-0:45 0:55-1:45 1:25-2:45 0:30-0:55 0:35-0:45 0:25-0:50

 2009-10 ET Test Results 0:25-0:40

 2010-11 HOT Table Values 0:15-0:35 0:20-0:35 0:30-0:45 0:55-1:45 1:25-2:45 0:30-0:55 0:35-0:45 0:25-0:50 0:25-0:40

 2010-11 ET Test Results 0:50-1:25

 2011-12 HOT Table Values 0:15-0:35 0:20-0:35 0:30-0:45 0:55-1:45 1:25-2:45 0:30-0:55 0:35-0:45 0:25-0:50 0:25-0:40 0:50-1:25

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:20-0:35 0:20-0:35 0:30-0:45 0:55-1:45 1:25-2:45 0:30-0:55 0:35-0:45 0:25-0:50 0:25-0:40 0:50-1:25

 2012-13 ET Test Results 1:15-1:50

 2013-14 HOT Table Values 0:20-0:35 0:20-0:35 0:30-0:45 1:25-2:45 0:30-0:55 0:35-0:45 0:25-0:50 0:25-0:40 0:50-1:25 1:15-1:50
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Table 6.21: Type IV Neat Fluid, Freezing Fog, Below -3ºC to -14ºC 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

0:40-3:00

 1997-98 ET Test Results

 1998-99 HOT Table Values 0:40-3:00

 1998-99 ETTest Results 0:45-2:05

 1999-00 HOT Table Values 0:40-1:30 0:45-2:05 0:40-1:30

 1999-00 ET Test Results 0:20-1:20

 2000-01 HOT Table Values 0:20-1:20 0:45-2:05 0:20-1:20

 2000-01 ET Test Results 0:50-2:30

 2001-02 HOT Table Values 0:20-1:20 0:45-2:05 0:20-1:20

 2002-03 ET Test Results

 2003-04 HOT Table Values 0:20-1:20 0:45-2:05 0:20-1:20

 2003-04 ET Test Results

 2004-05 HOT Table Values 0:20-1:20 0:45-2:05 0:20-1:20 0:50-2:30

 2004-05 ET Test Results

 2005-06 HOT Table Values 0:20-1:20 0:45-2:05 0:20-1:20 0:50-2:30

 2005-06 ET Test Results 1:00-1:55 1:50-3:20 0:40-1:25

 2006-07 HOT Table Values 0:20-1:20 0:45-2:05 0:20-1:20 0:50-2:30 1:00-1:55 1:50-3:20 0:40-1:25

 2006-07 ET Test Results 0:55-3:30 1:00-2:25

 2007-08 HOT Table Values 0:20-1:20 0:45-2:05 0:20-1:20 0:50-2:30 1:00-1:55 1:50-3:20 0:55-3:30 1:00-2:25

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:20-1:20 0:45-2:05 0:20-1:20 0:50-2:30 1:00-1:55 1:50-3:20 0:55-3:30 1:00-2:25

 2008-09 ET Test Results 0:20-1:35

 2009-10 HOT Table Values 0:20-1:20 0:45-2:05 0:20-1:20 0:50-2:30 1:00-1:55 1:50-3:20 0:55-3:30 1:00-2:25 0:20-1:35

 2009-10 ET Test Results 0:45-1:45

 2010-11 HOT Table Values 0:20-1:20 0:45-2:05 0:20-1:20 0:50-2:30 1:00-1:55 1:50-3:20 0:55-3:30 1:00-2:25 0:20-1:35 0:45-1:45

 2010-11 ET Test Results 0:55-2:30

 2011-12 HOT Table Values 0:20-1:20 0:45-2:05 0:20-1:20 0:50-2:30 1:00-1:55 1:50-3:20 0:55-3:30 1:00-2:25 0:20-1:35 0:45-1:45 0:55-2:30

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:20-1:20 0:45-2:05 0:20-1:20 0:50-2:30 1:00-1:55 1:50-3:20 0:55-3:30 1:00-2:25 0:20-1:35 0:45-1:45 0:55-2:30

 2012-13 ET Test Results 0:55-2:15

 2013-14 HOT Table Values 0:20-1:20 0:45-2:05 0:20-1:20 0:50-2:30 1:00-1:55 1:50-3:20 0:55-3:30 1:00-2:25 0:20-1:35 0:45-1:45 0:55-2:30 0:55-2:15
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Table 6.22: Type IV 75/25 Fluid, Freezing Fog, Below -3ºC to -14ºC 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

0:35-2:00

 1997-98 ET Test Results

 1998-99 HOT Table Values 0:30-2:00

 1998-99 ETTest Results 0:25-1:00

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

 1999-00 ET Test Results 0:25-0:50

 2000-01 HOT Table Values 0:25-0:50 0:25-1:00 0:25-0:50

 2000-01 ET Test Results 0:30-1:05

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

 2002-03 ET Test Results

 2003-04 HOT Table Values 0:25-0:50 0:25-1:00 0:25-0:50

 2003-04 ET Test Results

 2004-05 HOT Table Values 0:25-0:50 0:25-1:00 0:25-0:50 0:30-1:05

 2004-05 ET Test Results

 2005-06 HOT Table Values 0:25-0:50 0:25-1:00 0:25-0:50 0:30-1:05

 2005-06 ET Test Results 0:40-1:20 0:40-1:15

 2006-07 HOT Table Values 0:25-0:50 0:25-1:00 0:25-0:50 0:30-1:05 0:40-1:20 0:40-1:15

 2006-07 ET Test Results 0:45-1:50 0:50-1:45

 2007-08 HOT Table Values 0:25-0:50 0:25-1:00 0:25-0:50 0:30-1:05 0:40-1:20 0:45-1:50 0:50-1:45

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:25-0:50 0:25-1:00 0:25-0:50 0:30-1:05 0:40-1:20 0:45-1:50 0:50-1:45

 2008-09 ET Test Results 0:30-1:10

 2009-10 HOT Table Values 0:25-0:50 0:25-1:00 0:25-0:50 0:30-1:05 0:40-1:20 0:45-1:50 0:50-1:45 0:30-1:10

 2009-10 ET Test Results 0:35-1:30

 2010-11 HOT Table Values 0:25-0:50 0:25-1:00 0:25-0:50 0:30-1:05 0:40-1:20 0:45-1:50 0:50-1:45 0:30-1:10 0:35-1:30

 2010-11 ET Test Results 0:40-1:30

 2011-12 HOT Table Values 0:25-0:50 0:25-1:00 0:25-0:50 0:30-1:05 0:40-1:20 0:45-1:50 0:50-1:45 0:30-1:10 0:35-1:30 0:40-1:30

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:25-0:50 0:25-1:00 0:25-0:50 0:30-1:05 0:40-1:20 0:45-1:50 0:50-1:45 0:30-1:10 0:35-1:30 0:40-1:30

 2012-13 ET Test Results 0:40-2:00

 2013-14 HOT Table Values 0:25-0:50 0:25-1:00 0:25-0:50 0:40-1:20 0:45-1:50 0:50-1:45 0:30-1:10 0:35-1:30 0:40-1:30 0:40-2:00
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Table 6.23: Type IV Neat Fluid, Freezing Fog, Below -14ºC to -25ºC 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

0:20-2:00

 1997-98 ET Test Results

 1998-99 HOT Table Values 0:20-2:00

 1998-99 ETTest Results 0:20-0:40

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

 1999-00 ET Test Results 0:15-0:40

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

 2000-01 ET Test Results 0:20-0:45

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

 2002-03 ET Test Results

 2003-04 HOT Table Values 0:15-0:40 0:20-0:40 0:15-0:40

 2003-04 ET Test Results

 2004-05 HOT Table Values 0:15-0:40 0:20-0:40 0:15-0:40 0:20-0:45

 2004-05 ET Test Results

 2005-06 HOT Table Values 0:15-0:40 0:20-0:40 0:15-0:40 0:20-0:45

 2005-06 ET Test Results 0:30-0:50 0:30-1:05 0:20-0:45

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

 2006-07 ET Test Results 0:40-1:00 0:25-0:45

 2007-08 HOT Table Values 0:15-0:40 0:20-0:40 0:15-0:40 0:20-0:45 0:30-0:50 0:30-1:05 0:40-1:00 0:25-0:45

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:15-0:40 0:20-0:40 0:15-0:40 0:20-0:45 0:30-0:50 0:30-1:05 0:40-1:00 0:25-0:45

 2008-09 ET Test Results 0:25-0:40

 2009-10 HOT Table Values 0:15-0:40 0:20-0:40 0:15-0:40 0:20-0:45 0:30-0:50 0:30-1:05 0:40-1:00 0:25-0:45 0:25-0:40

 2009-10 ET Test Results 0:20-0:40

 2010-11 HOT Table Values 0:15-0:40 0:20-0:40 0:15-0:40 0:20-0:45 0:30-0:50 0:30-1:05 0:40-1:00 0:25-0:45 0:25-0:40 0:20-0:40

 2010-11 ET Test Results 0:25-0:50

 2011-12 HOT Table Values 0:15-0:40 0:20-0:40 0:15-0:40 0:20-0:45 0:30-0:50 0:30-1:05 0:40-1:00 0:25-0:45 0:25-0:40 0:20-0:40 0:25-0:50

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:15-0:40 0:20-0:40 0:15-0:40 0:20-0:45 0:30-0:50 0:30-1:05 0:40-1:00 0:25-0:45 0:25-0:40 0:20-0:40 0:25-0:50

 2012-13 ET Test Results 0:25-0:50

 2013-14 HOT Table Values 0:15-0:40 0:20-0:40 0:15-0:40 0:20-0:45 0:30-0:50 0:30-1:05 0:40-1:00 0:25-0:45 0:25-0:40 0:20-0:40 0:25-0:50 0:25-0:50
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Table 6.24: Type IV Neat Fluid, Rain on a Cold-Soaked Wing, Above 0ºC 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

0:10-0:50

 1997-98 ET Test Results 0:20-1:15

 1998-99 HOT Table Values 0:10-0:50

 1998-99 ETTest Results 0:30-2:00

 1999-00 HOT Table Values 0:10-0:50 0:20-1:15 0:10-0:50

 1999-00 ET Test Results 0:15-1:35

 2000-01 HOT Table Values 0:10-0:50 0:20-1:15 0:15-1:35

 2000-01 ET Test Results 0:20-2:00

 2001-02 HOT Table Values 0:10-0:50 0:20-1:15 0:15-1:35

 2002-03 ET Test Results

 2003-04 HOT Table Values 0:10-0:50 0:20-1:15 0:15-1:35

 2003-04 ET Test Results

 2004-05 HOT Table Values 0:10-0:50 0:20-1:15 0:15-1:35 0:20-2:00

 2004-05 ET Test Results

 2005-06 HOT Table Values 0:10-0:50 0:20-1:15 0:15-1:35 0:20-2:00

 2005-06 ET Test Results 0:15-1:40 0:20-2:00 0:15-1:40

 2006-07 HOT Table Values 0:10-0:50 0:20-1:15 0:15-1:35 0:20-2:00 0:15-1:40 0:20-2:00 0:15-1:40

 2006-07 ET Test Results 0:25-2:00 0:15-1:25

 2007-08 HOT Table Values 0:10-0:50 0:20-1:15 0:15-1:35 0:20-2:00 0:15-1:40 0:20-2:00 0:25-2:00 0:15-1:25

 2007-08 ET Test Results

 2008-09 HOT Table Values 0:10-1:05 0:20-1:15 0:15-1:35 0:20-2:00 0:15-1:40 0:20-2:00 0:25-2:00 0:15-1:25

 2008-09 ET Test Results 0:10-1:55

 2009-10 HOT Table Values 0:10-1:05 0:20-1:15 0:15-1:35 0:20-2:00 0:15-1:40 0:20-2:00 0:25-2:00 0:15-1:25 0:10-1:55

 2009-10 ET Test Results 0:15-1:25

 2010-11 HOT Table Values 0:10-1:05 0:20-1:15 0:15-1:35 0:20-2:00 0:15-1:40 0:20-2:00 0:25-2:00 0:15-1:25 0:10-1:55 0:15-1:25

 2010-11 ET Test Results 0:15-2:00

 2011-12 HOT Table Values 0:10-1:15 0:20-1:15 0:15-1:35 0:20-2:00 0:15-1:40 0:20-2:00 0:25-2:00 0:15-1:25 0:10-1:55 0:15-1:25 0:15-2:00

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:10-1:15 0:20-1:15 0:15-1:35 0:20-2:00 0:15-1:40 0:20-2:00 0:25-2:00 0:15-1:25 0:10-1:55 0:15-1:25 0:15-2:00

 2012-13 ET Test Results 0:20-2:00

 2013-14 HOT Table Values 0:10-1:15 0:20-1:15 0:15-1:35 0:20-2:00 0:15-1:40 0:20-2:00 0:25-2:00 0:15-1:25 0:10-1:55 0:15-1:25 0:15-2:00 0:20-2:00
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Table 6.25: Type IV 75/25 Fluid, Rain on a Cold-Soaked Wing, Above 0ºC 

 

GENERIC K-ABCS A/D-480 C-Max 04 C-Launch D-E106 K-ABCS+ L-AS A/D-49 CR-PG CR-PGA C-L+

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

0:05-0:35

 1997-98 ET Test Results 0:10-0:50

 1998-99 HOT Table Values 0:05-0:35

 1998-99 ETTest Results 0:10-1:15

 1999-00 HOT Table Values 0:05-0:35 0:10-0:50 0:05-0:35

 1999-00 ET Test Results 0:10-1:15

 2000-01 HOT Table Values 0:05-0:35 0:10-0:50 0:10-1:15

 2000-01 ET Test Results 0:20-2:00

 2001-02 HOT Table Values 0:05-0:35 0:10-0:50 0:10-1:15

 2002-03 ET Test Results

 2003-04 HOT Table Values 0:05-0:35 0:10-0:50 0:10-1:15

 2003-04 ET Test Results

 2004-05 HOT Table Values 0:05-0:35 0:10-0:50 0:10-1:15 0:20-2:00

 2004-05 ET Test Results

 2005-06 HOT Table Values 0:05-0:35 0:10-0:50 0:10-1:15 0:20-2:00

 2005-06 ET Test Results 0:10-1:45 0:05-1:00

 2006-07 HOT Table Values 0:05-0:35 0:10-0:50 0:10-1:15 0:20-2:00 0:10-1:45 0:05-1:00

 2006-07 ET Test Results 0:10-1:20 0:09-1:20

 2007-08 HOT Table Values 0:05-0:35 0:10-0:50 0:10-1:15 0:20-2:00 0:10-1:45 0:10-1:20 0:05-1:20

 2007-08 ET Test Results

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

 2008-09 ET Test Results 0:10-1:40

 2009-10 HOT Table Values 0:05-0:40 0:10-0:50 0:10-1:15 0:20-2:00 0:10-1:45 0:10-1:20 0:05-1:20 0:10-1:40

 2009-10 ET Test Results 0:10-1:15

 2010-11 HOT Table Values 0:05-0:40 0:10-0:50 0:10-1:15 0:20-2:00 0:10-1:45 0:10-1:20 0:05-1:20 0:10-1:40 0:10-1:15

 2010-11 ET Test Results 0:09-1:40

 2011-12 HOT Table Values 0:09-0:50 0:10-0:50 0:10-1:15 0:20-2:00 0:10-1:45 0:10-1:20 0:09-1:20 0:10-1:40 0:10-1:15 0:09-1:40

 2011-12 ET Test Results

 2012-13 HOT Table Values 0:09-0:50 0:10-0:50 0:10-1:15 0:20-2:00 0:10-1:45 0:10-1:20 0:09-1:20 0:10-1:40 0:10-1:15 0:09-1:40

 2012-13 ET Test Results 0:20-1:50

 2013-14 HOT Table Values 0:09-0:50 0:10-0:50 0:10-1:15 0:10-1:45 0:10-1:20 0:09-1:20 0:10-1:40 0:10-1:15 0:09-1:40 0:20-1:50
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7. SUPPLEMENTAL TESTING: LIGHT/VERY LIGHT SNOW 
HOLDOVER TIMES FOR TYPE II/IV FLUIDS 

 

Testing and additional analysis was completed in the winter of 2012-13 to finalize 
light and very light snow holdover times for select Type II and Type IV fluids. This 
work, the culmination of a multi-year research project, is described in this chapter. 
 
 

7.1 Background 
 
Through the forum of the SAE G-12 Holdover Time Committee, the aircraft ground 
deicing industry expressed the need for increased operational flexibility in lighter 
snow conditions. Specifically, a motion was passed at the May 2011 SAE G-12 
Holdover Time Committee meeting in San Francisco requesting that Transport 
Canada and the FAA add light and very light snow columns to the Type II and Type IV 
HOT tables. As the holdover times in the existing snow column are based on 
moderate snowfall intensity rates, these columns would provide longer holdover 
times in lighter snow conditions.  
 
The light snow and very light snow columns are already in use in the Type I and 
Type III HOT tables. Therefore, the snowfall intensity rates which define them 
already exist. The rates are as follows: 
 

• Very Light Snow: 3 and 4 g/dm2/h (FAA), 4 g/dm2/h (Transport Canada); 

• Light Snow: 4 and 10 g/dm2/h; and 

• Moderate Snow: 10 and 25 g/dm2/h. 
 
A project plan was subsequently developed to address the industry request. The 
project plan phases are described below. The phases were completed over several 
years due to funding availability/limitations.  
 

• Phase 0: Conduct a feasibility analysis.  

• Phase 1: Determine a minimum acceptable precipitation rate input for Holdover 
Time Determination Systems (HOTDS) and Liquid Water Equivalent Systems 
(LWES). 

• Phase 2: Evaluate robustness of Type II, III and IV snow data sets at light and 
very light rates of precipitation and identify non-robust data sets.  

• Phase 3: Collect and evaluate new data for non-robust data sets and use this 
data to validate existing regression coefficients or determine appropriate new 
regression coefficients for these data sets. 

• Phase 4: Incorporate light and very light snow holdover times for Type II and 
Type IV fluids into the HOT guidelines.  
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7.2 Previous Work 
 
Preliminary work was conducted in summer 2011 to evaluate the feasibility of 
developing light and very light snow holdover times for Type II and Type IV fluids 
using the existing endurance time data and standard regression analysis methodology 
(Phase 0 of the project plan). It was determined that sufficient data existed for many, 
but not all, Type II/IV fluids and that further analysis was needed to determine which 
fluids had sufficient data and which did not. This work is documented in the 
Transport Canada report, TP15158E, Aircraft Ground Icing General Research 
Activities During the 2010-11 Winter (9).  
 
In the winter of 2011-12, a detailed analysis was completed to evaluate the 
robustness of existing snow data sets at light and very light rates of precipitation. 
This research identified the fluids/data sets with sufficient data to provide light and 
very light snow holdover times; and those which required more data for light and 
very light snow holdover times to be provided (Phase 2 of the project plan). The 
analysis also resulted in the publication of a table of lowest usable precipitation rates 
(LUPRs) in snow for use with HOTDS and LWES (Phase 1 of the project plan). The 
winter 2011-12 work is documented in the Transport Canada report, TP 15202E, 
Aircraft Ground Icing General Research Activities During the 2011-12 Winter (10).  
 
 
7.3 Objective 
 
The objective for winter 2012-13 was to complete Phases 3 and 4 of the project 
plan. This involved the following:  
 

• Communicate with fluid manufacturers to determine which fluids to include in 
the project;  

• Collect and evaluate additional data for fluids with non-robust data sets; 

• Determine light and very light snow holdover times for all fluids/dilutions 
included in the project; and 

• Incorporate the new holdover times into the HOT guidelines. 
 
 
7.4 Fluids/Data Sets Included in the Project 
 
Transport Canada and the FAA determined the 2012-13 work would be funded by 
the fluid manufacturers. Fluid manufacturers were given the option to obtain light 
and very light snow holdover times for each of their Type II/IV fluids for a fee, which 
was collected by Transport Canada. APS prepared a letter for this purpose, 
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distributed it to the fluid manufacturers, and followed up to obtain responses. In 
total, fluid manufacturers requested that ten fluids be included. 
 
Type IV: 

• ABAX Ecowing AD-49 
• Dow UCAR™ FlightGuard AD-49 
• Clariant Safewing MP IV Launch 
• Clariant Max Flight 04 
• Cryotech Polar Guard Advance 
• Kilfrost ABC-S Plus  
• Dow UCAR Endurance EG106 

Type II: 

• ABAX Ecowing 26 
• Clariant Safewing MP II Flight 
• Cryotech Polar Guard II 

 
With the exception of Dow UCAR Endurance EG106, for which holdover times are 
not published for diluted fluids, 3 data sets were involved for each fluid: 100/0, 
75/25 and 50/50.  
 
Two fluids in the project are duplicates of other fluids: Cryotech Polar Guard II is 
Cryotech Polar Guard Advance and Dow FlightGuard AD-49 is ABAX Ecowing 
AD-49. As such, separate data sets did not need to be included for these fluids. 
 
The list of data sets required for the project is shown in Table 7.1. Twenty-two data 
sets were required in total. 
 

Table 7.1: Data Sets Included in Project 

Fluid Name # Data Sets Data Sets 

ABAX AD-49 / Dow AD-49 3 100/0, 75/25, 50/50 

ABAX Ecowing 26 3 100/0, 75/25, 50/50 

Clariant Max-Flight 04 3 100/0, 75/25, 50/50 

Clariant Safewing MP II Flight 3 100/0, 75/25, 50/50 

Clariant Safewing MP IV Launch 3 100/0, 75/25, 50/50 

Cryotech Polar Guard Advance / II 3 100/0, 75/25, 50/50 

Dow UCAR Endurance EG106 1 100/0 

Kilfrost ABC-S Plus 3 100/0, 75/25, 50/50 

Total 22  
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7.5 Collection/Evaluation of Additional Data 
 
Phase 2 of the project evaluated the robustness of all Type II/IV fluid data sets. Those 
identified as robust at the lower precipitation rate boundary for very light snow 
(3 g/dm²/h) can be used as is to obtain light and very light snow holdover times for 
Transport Canada and the FAA without further data/analysis. Those identified as 
non-robust at 3 g/dm²/h require further data/analysis to provide light and very light 
snow holdover times. The details of the Phase 2 analysis are documented in 
TP 15202E (10). 
 
The robustness of each data set included in the project (see Table 7.1) is listed in 
Table 7.2. This data was obtained from TP 15202E (10). As the data sets were 
coded in that report, both the fluid name and fluid code used in TP 15202E (10) are 
included in Table 7.2. In total, 14 data sets were identified as non-robust / requiring 
additional data/analysis. 
 

Table 7.2: Robustness of Project Data Sets  

Fluid Name Fluid 
Code Dilution 

Robust at 
3 g/dm²/h? 

Require 
Additional 

Data? 

ABAX AD-49 / Dow AD-49 Fluid A 
100/0 No Yes 
75/25 No Yes 
50/50 No Yes 

ABAX Ecowing 26 Fluid B 
100/0 Yes No 
75/25 No Yes 
50/50 Yes No 

Clariant Max-Flight 04 Fluid S 
100/0 Yes No 
75/25 Yes No 
50/50 No Yes 

Clariant Safewing MP II Flight Fluid E 
100/0 Yes No 
75/25 No Yes 
50/50 Yes No 

Clariant Safewing MP IV 
Launch Fluid G 

100/0 No Yes 
75/25 No Yes 
50/50 No Yes 

Cryotech Polar Guard Advance 
/ Cryotech Polar Guard II Fluid I 

100/0 No Yes 
75/25 No Yes 
50/50 No Yes 

Dow Endurance EG106 Fluid J 100/0 Yes No 

Kilfrost ABC-S Plus Fluid P 
100/0 No Yes 
75/25 No Yes 
50/50 Yes No 
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Two types of additional data were collected: new test data and historical did not fail 
(HDNF) data. The two types of data are described below, followed by a summary of 
the data and a log with detailed information on each data point collected. 
 
 
7.5.1 New Test Data 
 
Manufacturers submitted low viscosity fluid samples to APS in late 2012 / early 
2013. Samples were accepted as long as their viscosity was not more than 
20 percent above their published lowest on-wing viscosity (LOWV). Viscosities were 
measured using the Aerospace Information Report (AIR) 9968 method. All samples 
submitted met this criterion (see Table 7.3). 
 
Tests were conducted with the fluid samples in light and very light snow conditions 
over the winter of 2012-13 at the APS test site using standard endurance time 
testing procedures (see Subsection 2.1). 
 

Table 7.3: Fluid Sample Viscosities 

Fluid Dilution LOWV  
(mPa.s) 

Sample 
Viscosity 
(mPa.s) 

Viscosity 
Difference 

ABAX/Dow AD-49 100/0 11,000 10,750 -2% 

ABAX/Dow AD-49 75/25 32,350 28,700 -11% 

ABAX/Dow AD-49 50/50 21,150 21,200 0% 

ABAX Ecowing 26 75/25 2,200 2,100 -5% 

Clariant Max-Flight 04 50/50 5,200 5,150 -1% 

Clariant MP II Flight 75/25 12,900 14,300 +11% 

Clariant MP IV Launch 100/0 7,550 7,300 -3% 

Clariant MP IV Launch 75/25 18,000 15,300 -15% 

Clariant MP IV Launch 50/50 17,800 14,750 -17% 

Cryotech Polar Guard Advance 100/0 4,050 3,750 -7% 

Cryotech Polar Guard Advance 75/25 9,750 6,550 -33% 

Cryotech Polar Guard Advance 50/50 80 60 -25% 

Kilfrost ABC-S Plus 100/0 17,900 18,200 +2% 

Kilfrost ABC-S Plus 75/25 18,300 17,500 -4% 
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7.5.2 Historical “Did Not Fail” (HDNF) Data 
 
Endurance time tests are sometimes not completed because snow stops midway 
through the test. The information for these tests, including the time the tests were 
ended, is nevertheless recorded and archived. 
 
The tests are not valid for regression, but can be used to validate curves at low 
precipitation rates. Two acceptance criteria were put in place to determine which 
tests could be used for this purpose: 

a) Precipitation rate < 10 g/dm²/h (light/very light snow); and 

b) Test duration at least 85 percent of expected holdover time. 
 
Test logs from previous winters were examined to find HDNF tests conducted with 
the project fluids that met these criteria. 
 
 
7.5.3 Summary of Additional Data Collected 
 
A summary of the additional data points collected is given in Table 7.4. In total 
63 additional data points were collected, including 18 HDNF points and 45 new 
test points. 
 

Table 7.4: Summary of Additional Data Points Collected 

Fluid Name Dilution 
Additional Data Points 

HDNF New Total 

ABAX / Dow AD-49 100/0 4 3 7 

ABAX / Dow AD-49 75/25 3 2 5 

ABAX / Dow AD-49 50/50 0 2 2 

ABAX Ecowing 26 75/25 0 4 4 

Clariant Max Flight 04 50/50 0 5 5 

Clariant Safewing MP II Flight 75/25 2 1 3 

Clariant Safewing MP IV Launch 100/0 0 5 5 

Clariant Safewing MP IV Launch 75/25 0 3 3 

Clariant Safewing MP IV Launch 50/50 2 0 2 

Cryotech Polar Guard Advance / II 100/0 3 3 6 

Cryotech Polar Guard Advance / II 75/25 2 5 7 

Cryotech Polar Guard Advance / II 50/50 0 6 6 

Kilfrost ABC-S Plus 100/0 2 3 5 

Kilfrost ABC-S Plus 75/25 0 3 3 

All 18 45 63 
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7.5.4 Log of Additional Data Collected 
 
A log of the additional data points collected is given in Table 7.5. The log includes: 
test date, fluid name, fluid dilution, precipitation rate, test temperature, endurance 
time, the regression calculated holdover time (calculated using the original data set 
regression equation and the test temperature and precipitation rate), and the test 
type. 
 

Table 7.5: Log of Additional Data 

Date Fluid Name Fluid 
Dil. 

Precip. 
Rate 

(g/dm²/h) 

Temp 
(°C) 

Endurance 
 Time* 
(min.) 

Regression 
HOT 
(min.) 

Endurance 
Time* / 

Regression 
HOT 

Test 
Type 

27-Feb-11 Polar Guard Advance 100% 2.94 -10.2 144.7* 127.9 113% HDNF 

06-Mar-11 Polar Guard Advance 100% 5.25 -2.2 136.8* 146.8 93% HDNF 

06-Mar-11 Polar Guard Advance 100% 6.16 -2.2 166.5* 138.6 120% HDNF 

25-Feb-11 Polar Guard Advance 75% 4.6 -3.8 113.2* 125.8 90% HDNF 

21-Mar-11 Polar Guard Advance 75% 8.6 0.7 140.3* 128.2 109% HDNF 

14-Feb-07 ABC-S Plus 100% 8.9 -13.4 94.9* 111.0 86% HDNF 

02-Mar-07 ABC-S Plus 100% 8.22 -1.8 147.3* 146.6 100% HDNF 

20-Feb-09 AD-49 100% 3.78 -7.7 286.5* 172.5 166% HDNF 

07-Apr-09 AD-49 100% 7.24 -0.9 109.7* 126.7 87% HDNF 

22-Feb-09 AD-49 100% 6.59 -3.6 166.8* 132.5 126% HDNF 

09-Mar-09 AD-49 100% 3.96 -3.2 221.0* 168.7 131% HDNF 

20-Feb-09 AD-49 75% 3.23 -7.7 237.5* 133.0 179% HDNF 

09-Mar-09 AD-49 75% 3.57 -3.2 207.5* 129.6 160% HDNF 

07-Apr-09 AD-49 75% 1.32 -1.0 201.5* 167.5 120% HDNF 

21-Feb-06 Flight 75% 2.3 -2.8 383.5* 237.0 162% HDNF 

16-Feb-06 Flight 75% 6.69 -8.5 63.2* 71.1 89% HDNF 

02-Mar-07 Launch 50% 8.58 -1.6 53.3* 51.9 103% HDNF 

19-Mar-07 Launch 50% 0.7 -0.2 284.3* 303.1 94% HDNF 

20-Feb-13 ABC-S Plus 100% 5.6 -5.4 175.0 164.1 107% New 

23-Feb-13 ABC-S Plus 100% 3.5 0.3 354.3 276.8 128% New 

02-Mar-13 ABC-S Plus 100% 4.9 -4.4 288.8 182.1 159% New 
20-Feb-13 ABC-S Plus 75% 4.7 -4.9 114.0 107.2 106% New 
23-Feb-13 ABC-S Plus 75% 5.8 0.0 120.5 115.8 104% New 
02-Mar-13 ABC-S Plus 75% 4.8 -3.9 95.3 108.6 88% New 
16-Dec-12 AD-49 100% 3.9 -7.6 163.3 126.7 129% New 
29-Dec-12 AD-49 100% 8.7 -8.6 82.0 116.1 71% New 
29-Dec-12 AD-49 100% 2.4 -9.4 210.4 214.0 98% New 
29-Nov-12 AD-49 75% 0.7 -2.8 248.0* 197.9 125% New 

*Fluid failure did not occur; endurance time is duration between start time and time test stopped  
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Table 7.5: Log of Additional Data (cont’d) 

Date Fluid Name Fluid 
Dil. 

Precip. 
Rate 

(g/dm²/h) 

Temp 
(°C) 

Endurance 
 Time* 
(min.) 

Regression 
HOT 
(min.) 

Endurance 
Time* / 

Regression 
HOT 

Test 
Type 

16-Dec-12 AD-49 75% 3.6 -7.8 127.8 176.5 72% New 
15-Feb-13 AD-49 50% 3.4 -0.8 136.6 46.3 295% New 
19-Feb-13 AD-49 50% 5.2 -3.3 104.8 33.9 309% New 
29-Nov-12 Ecowing 26 75% 0.7 -2.8 248.7* 236.8 105% New 
16-Dec-12 Ecowing 26 75% 2.1 -7.9 58.2 112.4 52% New 
16-Dec-12 Ecowing 26 75% 3.7 -7.8 47.4 80.0 59% New 
29-Dec-12 Ecowing 26 75% 7.5 -8.5 27.0 51.9 52% New 
16-Dec-12 Flight 75% 4.2 -7.4 258.1 104.3 247% New 
16-Dec-12 Launch 100% 4.5 -7.6 214.6 137.1 156% New 
29-Dec-12 Launch 100% 8.8 -8.6 108.0 93.6 115% New 
29-Dec-12 Launch 100% 2.8 -9.5 238.0 169.1 141% New 
03-Jan-13 Launch 100% 2.1 -13.6 175.3 183.1 96% New 
06-Jan-13 Launch 100% 4.0 -10.3 97.2 137.5 71% New 
16-Dec-12 Launch 75% 4.4 -7.6 204.3 141.2 145% New 
29-Dec-12 Launch 75% 8.8 -8.6 106.5 89.8 119% New 
29-Dec-12 Launch 75% 2.8 -9.5 235.7 178.8 132% New 
15-Feb-13 Max Flight 04 50% 3.9 -0.9 55.3 307.3 18% New 
15-Feb-13 Max Flight 04 50% 4.3 -0.7 37.6 280.0 13% New 
19-Feb-13 Max Flight 04 50% 2.5 -2.6 45.7 416.4 11% New 
23-Feb-13 Max Flight 04 50% 4.5 -0.1 92.9 303.0 31% New 
27-Feb-13 Max Flight 04 50% 51.1 0.2 7.7 18.8 41% New 
16-Dec-12 Polar Guard Advance 100% 4.1 -7.6 177.6 122.7 145% New 
29-Dec-12 Polar Guard Advance 100% 8.8 -8.6 122.5 90.3 136% New 
29-Dec-12 Polar Guard Advance 100% 2.8 -9.5 236.8 143.5 165% New 
16-Dec-12 Polar Guard Advance 75% 3.9 -7.6 165.1 122.1 135% New 
29-Dec-12 Polar Guard Advance 75% 8.8 -8.6 94.0 70.9 133% New 
29-Dec-12 Polar Guard Advance 75% 2.5 -9.4 216.3 154.5 140% New 
03-Jan-13 Polar Guard Advance 75% 1.8 -13.6 140.8 174.7 81% New 
06-Jan-13 Polar Guard Advance 75% 3.7 -10.1 277.6 118.5 234% New 
15-Feb-13 Polar Guard Advance 50% 3.9 -0.9 87.5 88.3 99% New 
15-Feb-13 Polar Guard Advance 50% 5.9 -0.7 57.0 63.3 90% New 
19-Feb-13 Polar Guard Advance 50% 4.2 -3.3 78.7 77.4 102% New 
23-Feb-13 Polar Guard Advance 50% 4.5 -0.1 91.4 83.2 110% New 
15-Mar-13 Polar Guard Advance 50% 2.1 -3.1 96.2 138.9 69% New 
12-Apr-13 Polar Guard Advance 50% 40.1 -0.2 10.1 13.0 78% New 

*Fluid failure did not occur; endurance time is duration between start time and time test stopped  
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7.6 Analysis of Additional Data 
 
The analysis completed with the additional data collected is described in this section. 
Tables 7.10 and 7.11 at the end of the section provide the detailed calculations and 
statistics described in the text. 
 
 
7.6.1 Evaluation of Robustness of Updated Data Sets 
 
The analysis methodology used to evaluate the robustness of the updated data sets 
was first developed during Phase 2 of the project. It is a five-factor weighted analysis. 
The five factors and their weights are given in Table 7.6. The factor rating system is 
shown in Table 7.7. The steps taken to analyse the robustness of a data set are as 
follows:  
 

1. Determine the factor statistics for each of the five factors; 

2. Determine the factor rating that applies to each of the factor statistics; 

3. Multiply the factor rating for each factor by the factor weight; 

4. Combine the weighted factor ratings to determine the overall score; and 

5. Compare the overall score to the applicable minimum acceptance score – if 
the overall score is equal or above the minimum acceptance score, the data 
set is considered robust for the precipitation rate being evaluated. 

 
The minimum acceptance scores were selected based on careful examination of the 
data, with input from APS, Transport Canada and the FAA. The score for 50/50 
fluids is lower than for 100/0 and 75/25 fluids due to the absence of data collection 
below -3°C. The minimum acceptance scores are: 
 

• 100/0 fluids = 28; 
• 75/25 fluids = 28; and 
• 50/50 fluids = 19. 

 
This analysis methodology is used to evaluate the robustness of data sets at specific 
precipitation rates (inputs for factor #4 will vary depending on the precipitation rate 
being evaluated).  
 
For this task, the objective was to collect sufficient data to create data sets robust 
at the lowest precipitation rate limit for very light snow (3 g/dm²/h, see 
Subsection 7.1). As additional data was collected, the original data sets were 
updated and the robustness at 3 g/dm²/h was re-evaluated. Data collection stopped 
when the data set met the requirements to be considered robust at 3 g/dm²/h. 
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The supporting statistics for the robustness analysis are given in Table 7.10. 
 
 

Table 7.6: Factor Descriptions and Weights 

Factor Description Factor Weight 

1. Total number of data points 5% 

2. Number of data points with air temperatures below -3°C  20% 

3. Number of data points with precipitation rates below 10 g/dm²/h  20% 

4. Number of data points with precipitation rates less than or equal to 
0.5 g/dm²/h above the precipitation rate being examined 

40% 

5. Scatter from regression curve of low precipitation rate data points 
(average absolute percent difference between fail time and regression 
calculated fail time for all points less than or equal to 10 g/dm²/h) 

15% 

 
 

Table 7.7: Factor Rating System 

Factor #1: Total Data Points   Factor #2: Data Points Below -3°C 

Rating = 40 ≥20 data points in data set  Rating = 40 ≥15 data points -3 to -14°C 

Rating = 30 15-19 data points in data set  Rating = 30 12-14 data points -3 to -14°C 

Rating = 20 10-14 data points in data set  Rating = 20 9-11 data points -3 to -14°C 

Rating = 10 5-9 data points in data set  Rating = 10 6-8 data points -3 to -14°C 

Rating = 0 <5 data points in data set  Rating = 0 <6 data points -3 to -14°C 
 

Factor #3: Data Points Below 10 g/dm²/h  Factor #4: Data Points ≤ Precipitation Rate 

Rating = 40 ≥10 data points <10 g/dm²/h  Rating = 40 ≥3 data points ≤ rate limit +0.5 

Rating = 30 7-9 data points <10 g/dm²/h  Rating = 30 2 data points ≤ rate limit +0.5 

Rating = 20 5-6 data points <10 g/dm²/h  Rating = 20 1 data points ≤ rate limit +0.5 

Rating = 10 3-4 data points <10 g/dm²/h  Rating = 10 n/a 

Rating = 0 <3 data points <10 g/dm²/h  Rating = 0 0 data points ≤ rate limit +0.5 
 

Factor #5: Low Rate Data Scatter  

Rating = 40 Average actual-calculated error <10% 

Rating = 30 Average actual-calculated error 10-19% 

Rating = 20 Average actual-calculated error 20-29% 

Rating = 10 Average actual-calculated error 30-39% 

Rating = 0 Average actual-calculated error ≥40%  
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7.6.2 Update to Lowest Usable Precipitation Rates 
 
The lowest precipitation rate at which the data set meets the minimum acceptance 
score is the lowest usable precipitation rate (LUPR). This is the lowest precipitation 
rate that can be used by HOTDS and LWES. 
 
The addition of data to the data sets necessitated that the LUPRs for the 14 updated 
data sets be recalculated. To this end, data robustness was also evaluated at 
2 g/dm²/h. In all 14 cases the LUPRs were reduced: some to 3 g/dm²/h and some to 
2 g/dm²/h. The updated LUPRs were published in the Transport Canada and FAA 
regression publications for winter 2013-14. 
 
The supporting calculations for the updated LUPR values are given in Table 7.10. 
 
 
7.6.3 Conformance Analysis 
 
In addition to the robustness analyses, a conformance analysis was completed on 
the updated data sets. The objective of the conformance analysis was to confirm 
that the additional data collected was not significantly below the original data 
regression curve. The analysis included the following steps: 
 

• Regression analysis was performed on each updated data set (original 
historical data + additional data collected in 2012-13); 

• The regression analysis was used to calculate holdover times at the snow 
precipitation rate and temperature boundaries (3, 4, 10, 25 g/dm²/h; -3 
and -14°C); and 

• The calculated holdover times were compared to those calculated with the 
original data set regression analysis. 

 
If the holdover times calculated from the updated regression curve were more than 
10 percent below the historical regression curve holdover times, the additional data 
did not conform to the historical regression curve. In this case the original regression 
curves were not used to generate light and very light snow holdover times (see 
Subsection 7.7). 
 
All but two of the data sets passed the conformance analysis: ABAX Ecowing 26 
75/25 and Clariant Max Flight 04 50/50. ABAX Ecowing 26 75/25 is discussed in 
more detail in Subsection 7.6.4; Max Flight 04 50/50 is discussed in more detail in 
Subsection 7.6.5. 
 
The conformance analysis statistics are given in Table 7.11. 
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7.6.4 ABAX Ecowing 26 75/25 
 
Tests run with the ABAX Ecowing 26 75/25 sample submitted for testing yielded 
slightly shorter endurance times than expected. The historic and new data are plotted 
in Figure 7.1, along with the historic regression curves and the new regression curves 
calculated from the updated data set. 
 
 

 
Figure 7.1: ABAX Ecowing 26 75/25 Snow Test Results 

 
 
The regression curves produced holdover times which were in some cases more than 
10 percent below the historic regression curves (see Table 7.11 for exact numbers).  
 
As a result, the original ABAX Ecowing 26 75/25 regression curves were not used 
to generate light and very light snow holdover times for the data set. The alternate 
approach to producing light and very light snow holdover times for this data set is 
described in Subsection 7.7. 
 
 
7.6.5 Clariant Max Flight 04 Dilutions 
 
Tests run with the Clariant Max Flight 04 50/50 sample submitted for testing yielded 
significantly shorter endurance times than expected (see Figure 7.2).  
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These results were brought to the attention of the fluid manufacturer, Transport 
Canada and the FAA. As a result, new 50/50 and 75/25 samples, and a 100/0 
sample were submitted for further testing. The further testing was conducted in 
simulated freezing precipitation conditions with the objective of determining whether 
the holdover times currently published for Max Flight 04 are valid for samples 
currently being produced. 
 
The results of the freezing precipitation testing confirmed the lower holdover times 
measured in snow with the 50/50 fluid and raised concerns with the 75/25 fluid 
(some of the 75/25 endurance times measured were significantly longer than the 
current holdover times and others were significantly shorter than the current holdover 
times). The 100/0 fluid performed as expected. The results are summarized in 
Table 7.8.  
 
As a result of this testing, Transport Canada and the FAA requested that the 
manufacturer remove the dilutions of this fluid from the HOT guidelines. The 
manufacturer agreed. For this reason, the results of Max Flight 04 50/50 were 
removed from the project and thus are not included in Table 7.10 or Table 7.11. 
 
 

 
Figure 7.2: Max Flight 04 50/50 Snow Test Results 
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Table 7.8: Max Flight 04 Freezing Precipitation Test Results 

Test # Fluid Name Fluid 
Dil. Condition 

Fail 
Time 
(min) 

Current 
HOT 
(min) 

Dif. Avg. 
Dif. 

MF01 Clariant MF-04 B2 100 Freezing Drizzle, -3°C, 5 g >120 >120 0% 

35% 

MF02 Clariant MF-04 B2 100 Freezing Drizzle, -3°C, 13 g >120 >120 0% 

MF03 Clariant MF-04 B2 100 Light Freezing Rain, -3°C, 13 g >120 90 33% 

MF04 Clariant MF-04 B2 100 Light Freezing Rain, -3°C, 25 g 60 70 -14% 

MF05 Clariant MF-04 B2 100 Light Freezing Rain, -10°C, 13 g 38 40 -5% 

MF06 Clariant MF-04 B2 100 Light Freezing Rain, -10°C, 25 g 60 20 198% 

MF07 Clariant MF-04 B2 75 Freezing Drizzle, -3°C, 5 g >120 >120 0% 

8% 

MF08 Clariant MF-04 B2 75 Freezing Drizzle, -3°C, 13 g 100 110 -9% 

MF09 Clariant MF-04 B2 75 Light Freezing Rain, -3°C, 13 g 54 80 -32% 

MF10 Clariant MF-04 B2 75 Light Freezing Rain, -3°C, 25 g 38 60 -37% 

MF11 Clariant MF-04 B2 75 Light Freezing Rain, -10°C, 13 g 44 30 46% 

MF12 Clariant MF-04 B2 75 Light Freezing Rain, -10°C, 25 g 27 15 83% 

MF13 Clariant MF-04 B2 50 Freezing Drizzle, -3°C, 5 g 20 70 -71% 

-68% 

MF14 Clariant MF-04 B2 50 Freezing Drizzle, -3°C, 13 g 8 35 -77% 

MF15 Clariant MF-04 B2 50 Light Freezing Rain, -3°C, 13 g 9 35 -73% 

MF16 Clariant MF-04 B2 50 Light Freezing Rain, -3°C, 25 g 6 25 -76% 

MF18 Clariant MF-04 B2 50 Freezing Fog, -3°C, 5 g 31 55 -44% 

MF19 Clariant MF-04 B1 50 Freezing Drizzle, -3°C, 5 g 20 70 -71% 

-66% 

MF20 Clariant MF-04 B1 50 Freezing Drizzle, -3°C, 13 g 10 35 -72% 

MF21 Clariant MF-04 B1 50 Light Freezing Rain, -3°C, 13 g 12 35 -67% 

MF22 Clariant MF-04 B1 50 Light Freezing Rain, -3°C, 25 g 5 25 -79% 

MF23 Clariant MF-04 B1 50 Freezing Fog, -3°C, 2 g 37 105 -65% 

MF24 Clariant MF-04 B1 50 Freezing Fog, -3°C, 5 g 31 55 -44% 
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7.6.6 2012-13 New Fluids/Data 
 
Following the completion of Phase 2, regulators decided that starting in the winter 
of 2012-13, any new Type II or Type IV fluid submitted for endurance time testing 
would undergo the necessary testing to obtain light and very light snow holdover 
times. The long-term goal is to have light and very light snow columns in all Type II/IV 
fluid HOT tables. 
 
Clariant Safewing MP IV Launch Plus was submitted for endurance time testing in 
winter 2012-13. Analysis was completed to ensure sufficient data was collected at 
low precipitation rates to have data sets that were robust at light and very light snow 
precipitation rates. Calculations were also completed to determine the LUPR for each 
data set. Four “did not fail” tests were included in the analysis. Details of these tests 
are shown in Table 7.9. 
 
The calculations and statistics to support the development of light and very light 
snow holdover times for Clariant Safewing Launch Plus are included in Table 7.10. 
 

Table 7.9: Clariant Launch Plus “Did Not Fail” Data Points 

Date Fluid Name Fluid 
Dil. 

Precip. 
Rate 

(g/dm²/h) 

Temp 
(°C) 

Endurance 
 Time* 
(min.) 

Regression 
HOT 
(min.) 

Endurance 
Time* / 

Regression 
HOT 

Test 
Type 

02-Mar-13 Launch Plus 100% 3.2 -4.6 275.9* 318.7 87% DNF 

21-Feb-13 Launch Plus 100% 7.2 -10.8 119.3* 123.3 97% DNF 

02-Mar-13 Launch Plus 75% 3.2 -4.6 274.7* 307.7 89% DNF 

21-Feb-13 Launch Plus 75% 7.2 -10.8 119.0* 109.1 109% DNF 

*Fluid failure did not occur; endurance time is duration between start time and time test stopped  
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Table 7.10: Statistics for Robustness and LUPR Analyses 

Fluid Name Dil. 

Factor Statistics Factor Scores Total Score 

LUPR 
(g/dm²/h) Total 

Data 
Points 

Data 
Points  
-3 to 
-14°C 

Data 
Points 
<10 g 

Data 
Points 
≤3.5 g 

Data 
Points 
≤2.5 g 

Scatter  
0-10 g 

Total 
Data 

Points 

Data 
Points  
-3 to 
-14°C 

Data 
Points 
<10 g 

Data 
Points 
≤3.5 g 

Data 
Points 
≤2.5 g 

Scatter  
0-10 g 

3 
g/dm²/h 

2 
g/dm²/h 

ABAX / Dow AD-49 100/0 19 13 12 2 1 19% 30 30 40 30 20 20 31 27 3 
ABAX / Dow AD-49 75/25 18 11 9 3 2 28% 30 20 30 40 30 20 31 27 3 
ABAX / Dow AD-49 50/50 14 n/a 7 2 0 68% 20 0 30 30 0 0 19 7 3 
ABAX Ecowing 26 75/25 27 10 11 3 2 30% 40 20 40 40 30 10 32 28 2 

Clariant Flight 75/25 30 16 14 1 1 28% 40 40 40 20 20 20 29 29 2 
Clariant Launch 100/0 25 20 8 2 1 27% 40 40 30 30 20 20 31 27 3 
Clariant Launch 75/25 25 20 7 1 0 18% 40 40 30 20 0 30 29 21 3 
Clariant Launch 50/50 13 n/a 4 2 2 3% 20 0 10 30 30 40 21 21 2 

Clariant Launch Plus 100/0 21 13 9 2 0 12% 40 30 30 30 0 30 31 19 3 
Clariant Launch Plus 75/25 21 12 9 2 0 19% 40 30 30 30 0 30 31 19 3 
Clariant Launch Plus 50/50 12 2 6 3 1 6% 20 0 20 40 20 40 27 19 2 

Cryotech PG 
Ad /II 

100/0 23 12 13 2 0 21% 40 30 40 30 0 20 31 19 3 
Cryotech PG 
Ad /II 

75/25 28 15 14 2 2 30% 40 40 40 30 30 10 32 32 2 
Cryotech PG 
Ad /II 

50/50 20 n/a 6 1 1 11% 40 0 20 20 20 30 19 19 2 
Kilfrost ABC-S Plus 100/0 24 17 8 1 0 17% 40 40 30 20 0 30 29 21 3 
Kilfrost ABC-S Plus 75/25 22 15 8 2 0 18% 40 40 30 30 0 30 33 21 3 
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Table 7.11: Conformance Analysis Statistics 

Fluid Name Dil. Endurance 
Time 

-3°C, 
3 g 

-3°C,  
4 g 

-3°C, 
10 g 

-3°C, 
25 g 

-14°C, 
3 g 

-14°C, 
4 g 

-14°C, 
10 g 

-14°C, 
25 g 

Pass/ 
Fail 

ABAX / Dow AD-49 100/0 
historic 192 168 109 70 192 168 109 70 

pass updated 213 181 108 64 213 181 108 64 
difference 11% 8% -1% -8% 11% 8% -1% -8% 

ABAX / Dow AD-49 75/25 
historic 136 126 99 79 136 126 99 79 

pass updated 158 143 104 76 158 143 104 76 
difference 16% 13% 4% -4% 16% 13% 4% -4% 

ABAX / Dow AD-49 50/50 
historic 45 39 25 15 n/a n/a n/a n/a 

pass updated 75 59 29 14 n/a n/a n/a n/a 
difference 64% 51% 16% -11% n/a n/a n/a n/a 

ABAX Ecowing 26 75/25 
historic 97 82 47 27 86 73 42 24 

fail updated 85 73 45 28 66 57 35 22 
difference -13% -11% -5% 2% -23% -22% -16% -10% 

Clariant Flight 75/25 
historic 191 156 81 42 100 81 42 22 

pass updated 232 183 86 40 119 93 44 20 
difference 21% 17% 6% -5% 19% 15% 4% -6% 

Clariant Launch 100/0 
historic 199 171 105 64 151 129 79 49 

pass updated 218 186 110 66 161 137 81 48 
difference 10% 9% 5% 2% 7% 6% 3% 0% 

Clariant Launch 75/25 
historic 222 186 105 60 175 147 83 47 

pass updated 252 209 116 64 185 154 85 47 
difference 14% 13% 10% 7% 6% 5% 2% -1% 

Clariant Launch 50/50 
historic 102 84 45 25 n/a n/a n/a n/a 

pass updated 101 83 45 25 n/a n/a n/a n/a 
difference -1% -1% 0% 1% n/a n/a n/a n/a 

Clariant Launch Plus 100/0 
historic 365 282 125 55 249 193 85 38 

pass updated 356 276 124 55 242 188 84 38 
difference -2% -2% -1% 0% -3% -3% -1% 0% 

Clariant Launch Plus 75/25 
historic 359 273 114 48 229 174 73 31 

pass updated 352 269 114 48 230 175 74 32 
difference -2% -2% 0% 1% 0% 1% 2% 3% 

Clariant Launch Plus 50/50 
historic 122 95 44 20 n/a n/a n/a n/a 

n/a updated n/a n/a n/a n/a n/a n/a n/a n/a 
difference n/a n/a n/a n/a n/a n/a n/a n/a 

Cryotech PG 
Advance/II 100/0 

historic 170 153 110 79 116 105 75 54 
pass updated 203 177 115 74 146 127 82 53 

difference 20% 16% 4% -6% 25% 21% 9% -2% 

Cryotech PG 
Advance/II 75/25 

historic 173 144 80 45 125 104 58 33 
pass updated 193 158 84 45 145 119 63 34 

difference 12% 10% 5% 0% 16% 14% 9% 4% 

Cryotech PG 
Advance/II 50/50 

historic 103 81 37 17 n/a n/a n/a n/a 
pass updated 96 76 35 17 n/a n/a n/a n/a 

difference -7% -6% -5% -4% n/a n/a n/a n/a 

Kilfrost ABC-S Plus 100/0 
historic 254 214 125 73 210 177 103 60 

pass updated 295 245 136 75 229 190 106 59 
difference 16% 14% 9% 3% 9% 8% 2% -3% 

Kilfrost ABC-S Plus 75/25 
historic 147 124 73 43 121 103 60 35 

pass updated 146 124 73 43 120 102 60 35 
difference 0% 0% 0% 0% -1% -1% -1% 0% 
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7.7 Determination of Light and Very Light Snow Holdover Times 
 
Light and very light snow holdover times were calculated for all fluids in the project 
using the standard holdover time regression analysis methodology, using the 
temperature boundaries in the Type II/IV HOT tables and the snow precipitation rate 
boundaries used in the Type I/III HOT tables. 
 
Temperatures:  

• -3°C and above: -3°C 
• below -3 to -14°C: -14°C  
• below -14°C to LOUT: see Subsection 7.7.1 

 
Precipitation Rates: 

• Light snow: 4 and 10 g/dm²/h 
• Very light snow (Transport Canada): 4 g/dm²/h 
• Very light snow (FAA): 3 and 4 g/dm²/h 

 
The original regression curves were used to calculate light and very light snow 
holdover times for: 

a) data sets for which additional data was not collected; and 

b) data sets for which additional data was collected and which passed the 
conformance analysis (see Subsection 7.6.3). 

 
The updated regression curves (those derived from the updated data sets, which 
include the additional data collected) were used to calculate light and very light snow 
holdover times for:  

c) data sets for which additional data was collected which did not pass the 
conformance analysis (see Subsection 7.6.3). 

 
Item (c) applied to one data set only: ABAX Ecowing 26 75/25.  
 
The regression coefficients used to derive the light and very light snow holdover 
times are provided in Table 7.12. Table 7.12 also provides the resulting raw 
endurance times and applicable FAA and Transport Canada holdover times (holdover 
times are the endurance times rounded and capped). 
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Table 7.12: Regression Derived Light and Very Light Snow Holdover Times 

Fluid Dil. 

Regression Coefficients* Endurance Times (mins) FAA HOTs (hh:mm) TC HOTs (hh:mm) 

Type I a b 
-3°C -14°C -3°C -14°C -3°C -14°C 

3 
g/dm²/h 

4 
g/dm²/h 

3 
g/dm²/h 

4 
g/dm²/h 

3 
g/dm²/h 

4 
g/dm²/h 

3 
g/dm²/h 

4 
g/dm²/h 

4 
g/dm²/h 

4 
g/dm²/h 

ABAX / Dow  
AD-49 

100/0 historic 2.5108 -0.4746 0.0000 192 168 192 168 3:00 2:50 3:00 2:50 2:00 2:00 

75/25 historic 2.2550 -0.2574 0.0000 136 126 136 126 2:15 2:05 2:15 2:05 2:00 2:00 

50/50 historic 2.0082 -0.5107 -0.1529 45 39 38 33 0:45 0:40 n/a n/a 0:40 n/a 

ABAX  
Ecowing 26 

100/0 historic 2.3598 -0.5098 -0.0978 112 96 100 86 1:50 1:35 1:40 1:25 1:35 1:25 
75/25 updated 2.3334 -0.5288 -0.2160 85 73 66 57 1:25 1:15 1:05 0:55 1:15 0:55 

50/50 historic 2.0178 -0.6943 0.0298 51 42 53 43 0:50 0:40 n/a n/a 0:40 n/a 
Clariant  

Max-Flight 04 100/0 historic 3.4634 -0.7407 -0.7275 399 323 171 139 3:00 3:00 2:50 2:20 2:00 2:00 

Clariant Safewing 
MP II Flight 

100/0 historic 2.7425 -0.5435 -0.3120 184 157 128 110 3:00 2:35 2:10 1:50 2:00 1:50 
75/25 historic 3.0163 -0.7162 -0.5615 191 156 100 81 3:00 2:35 1:40 1:20 2:00 1:20 

50/50 historic 2.2879 -0.7080 -0.2971 55 45 39 32 0:55 0:45 n/a n/a 0:45 n/a 

Clariant Safewing 
MP IV Launch 

100/0 historic 2.7218 -0.5330 -0.2408 199 171 151 129 3:00 2:50 2:30 2:10 2:00 2:00 

75/25 historic 2.7841 -0.6180 -0.2044 222 186 175 147 3:00 3:00 2:55 2:25 2:00 2:00 

50/50 historic 2.3978 -0.6703 -0.1021 102 84 90 74 1:40 1:25 n/a n/a 1:25 n/a 

Clariant Safewing 
MP IV Launch Plus 

100/0 new 3.2161 -0.8902 -0.3284 365 282 249 193 3:00 3:00 3:00 3:00 2:00 2:00 
75/25 new 3.2776 -0.9501 -0.3856 359 273 229 174 3:00 3:00 3:00 2:55 2:00 2:00 

50/50 new 2.6868 -0.8488 -0.2819 122 95 88 69 2:00 1:35 n/a n/a 1:35 n/a 

Cryotech Polar 
Guard Advance / 

Polar Guard II 

100/0 historic 2.6278 -0.3591 -0.3246 170 153 116 105 2:50 2:35 1:55 1:45 2:00 1:45 
75/25 historic 2.7318 -0.6352 -0.2744 173 144 125 104 2:55 2:25 2:05 1:45 2:00 1:45 

50/50 historic 2.5102 -0.8406 -0.1391 103 81 87 69 1:45 1:20 n/a n/a 1:20 n/a 
Dow Endurance 

EG106 100/0 historic 2.8358 -0.7951 -0.1996 207 165 164 131 3:00 2:45 2:45 2:10 2:00 2:00 

Kilfrost ABC-S 
Plus 

100/0 historic 2.7997 -0.5886 -0.1639 254 214 210 177 3:00 3:00 3:00 2:55 2:00 2:00 
75/25 historic 2.5586 -0.5815 -0.1638 147 124 121 103 2:25 2:05 2:00 1:45 2:00 1:45 

50/50 historic 2.1742 -0.6668 0.0000 72 59 72 59 1:10 1:00 n/a n/a 1:00 n/a 

* Regression equation: t = 10 I RA (2-T)B, where t = endurance time, R = precipitation rate, T = air temperature 
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7.7.1 Holdover Times for Below -14°C to LOUT Cells 
 
Currently, all Type II/IV fluids are assigned generic holdover times in the coldest snow 
temperature band (below -14°C to LOUT). This is because it is difficult to collect 
natural snow data at very cold temperatures. The current “generic” snow holdover 
time (15 to 30 minutes) is based on snow machine testing with many Type II/IV 
fluids. 
 
It was determined that generic holdover times will also be used for the new light and 
very light snow holdover times in the coldest temperature band. To obtain appropriate 
values, snow machine tests were conducted with six Type II/IV fluids at light / very 
light precipitation rates (3, 4 g/dm²/h) at -25°C. The results are shown in Table 7.13. 
 

Table 7.13: Tests Conducted at -25°C 

Fluid Fluid Type 
Endurance Time (minutes) 

4 g/dm²/h 3 g/dm²/h 
Fluid A Type IV 38 56 
Fluid B Type II  41 48 
Fluid C Type IV 42 49 
Fluid D Type IV 44 57 
Fluid E Type IV 54 64 
Fluid F Type IV 65 74 

Minimum Endurance Time 38 48 
 
 
The standard protocol for determining generic holdover times was used: the minimum 
holdover time measured in each condition was used. As per standard protocol, the 
minimum endurance times were rounded to the nearest whole 5 minutes, resulting 
in times of 40 minutes (4 g/dm²/h) and 50 minutes (3 g/dm²/h). 
 
 
7.8 Integration of New Holdover Times into HOT Publications 
 
The new light and very light snow holdover times were integrated into the FAA and 
Transport Canada HOT guidelines for winter 2013-14. This was done by: 
 

• renaming the “snow” column “moderate snow”; and  
• adding new “light snow” and “very light snow” columns.  
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These changes were made only to the HOT tables for the ten fluids included in the 
project (see Subsection 7.4) and the new Type IV fluid (see Subsection 7.6.6). The 
HOT tables for those Type II/IV fluids which were not part of the project retained the 
standard Type II/IV HOT table format, which has a single snow column based on 
moderate snow precipitation rates. 
 
It should be noted that the FAA decided to increase its cap on snow holdover times 
from 2 hours to 3 hours. This decision was made to gain further operational flexibility 
with the light and very light snow holdover times. As Transport Canada elected to 
retain the original 2 hour cap, this change introduced several differences to the FAA 
and Transport Canada Type II/IV holdover times. 
 
Copies of the FAA and Transport Canada HOT guidelines documents are included in 
Appendix F.  
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8. CONCLUSIONS 
 
Endurance time testing was carried out with eight de/anti-icing fluids in the winter of 
2012-13. The results of this testing, plus the results of supplemental testing, resulted 
in several changes being made to the HOT guidelines. The changes are described 
below.  
 
 
8.1 Type I Fluids 
 
No changes were made to the Type I fluid HOT guideline values for the winter of 
2013-14. The freezing fog column in the Type I HOT tables was modified to include 
ice crystals.  
 
 
8.2 Type II Fluids 
 
Several changes were made to the Type II fluid HOT guidelines for the winter of 
2013-14: 
 

1. A fluid-specific HOT table was added for the new fluid Cryotech Polar Guard II; 

2. LNT Solutions P250 was removed from the HOT guidelines at the request of 
the manufacturer; 

3. Changes were made to the Clariant Safewing MP II Flight Plus 100/0 and 
75/25 snow holdover times as the result of supplemental testing; 

4. Light and very light snow holdover times were added to many of the Type II 
fluid-specific HOT tables and the “snow” column in these tables was renamed 
“moderate snow”; and 

5. Ice crystals were added to all freezing fog columns in the Type II HOT tables. 
 
These changes did not affect the generic Type II fluid holdover times. 
 
 
8.3 Type III Fluids 
 
No changes were made to the Type III fluid HOT guideline values for the winter of 
2013-14. The freezing fog column in the Type III HOT table was modified to include 
ice crystals.  
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8.4 Type IV Fluids 
 
Several changes were made to the Type IV fluid HOT guidelines for the winter of 
2013-14: 
 

1. A fluid-specific HOT table was added for the new fluid Clariant Safewing 
MP IV Launch Plus;  

2. Kilfrost ABC-4sustain was removed from the HOT guidelines at the request of 
the manufacturer; 

3. Clariant Max Flight 04 75/25 and 50/50 dilutions were removed from the HOT 
guidelines at the request of the manufacturer;  

4. Light and very light snow holdover times were added to many of the Type IV 
fluid-specific HOT tables and the “snow” column in these tables was renamed 
“moderate snow”; 

5. The FAA increased its cap on snow holdover times from 2 to 3 hours resulting 
in increases to two Type IV fluid-specific snow holdover times; 

6. Nine increases were made to the Type IV generic HOT guidelines as a result 
of the removed fluids/data; and 

7. Ice crystals were added to the freezing fog column of all Type IV HOT tables. 
 
 
8.5 Other HOT Guidelines Changes 
 
In addition to the changes to the Type I, II, III and IV fluids noted above, several other 
changes were made to the HOT guidelines for winter 2013-14. These changes are 
described below. 
 
It should be noted that no changes were made to the frost HOT table for winter 
2013-14. 
 
 
8.5.1 Visibility Table 
 
New guidance was added to the visibility table and TP 14052E (2) to clarify proper 
use of the table. This guidance includes operational examples with METARs, 
addresses improper use of RVR to determine visibility, and addresses the obscuration 
of visibility by freezing fog.  
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8.5.2 LOWV Table 
 
Several changes were made to the table of LOWV values:  
 

• Container size was added to the viscosity measurement method variables; and 

• Viscosity measurement methods were moved from footnotes to a separate 
table and sorted by similarity rather than order of appearance in the table. 

 
 
8.5.3 LOUT Table 
 
The table of LOUT values was updated with new information provided by the fluid 
manufacturers. 
 
 
8.5.4 Ice Pellets Allowance Times Table 
 
Several notes/cautions were added to the ice pellets allowance times table to 
harmonize it with the HOT tables. 
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9. 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. 
 
It is also recommended that fluid-specific and fluid application temperature specific 
HOT guidelines for Type III fluids be developed in the winter of 2013-14 and that 
further research be conducted to evaluate endurance times of Type III fluids applied 
heated to composite surfaces. 
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TRANSPORTATION DEVELOPMENT CENTRE 
WORK STATEMENT EXCERPT – 
AIRCRAFT & ANTI-ICING FLUID 

WINTER TESTING 2012-13 
 
 

4.4 Holdover Time Testing for New Fluids 
 

This program element is funded by the fluid manufacturers. The extent of effort 
for this program element will be determined by the number of new fluids 
submitted for testing. 

 
a) Conduct flat plate tests with samples of Type I, Type II, Type III and Type IV 

fluids supplied by fluid manufacturers. Testing will be conducted using the 
methodology provided in Aerospace Recommended Practice (ARP) 5485 
and/or 5945 under conditions of: 

i. Natural snow and two frost events at the P.E.T. test site (under a wide 
range of temperature, precipitation rate, precipitation type, and wind 
conditions); 

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

b) Record individual fluid endurance times; and  

c) Analyze the data collected, report the findings, and prepare presentation 
material for the SAE G-12 annual meeting. 

 
 
4.5 Development of Heated Type III Fluid Holdover Times  
 

NOTE: This activity is for testing using “heated” protocol for newly 
submitted Type III fluids. If no new fluids are submitted, consider testing 
with a “grandfathered” Type III fluid. 

 
a) Conduct testing with newly submitted Type III fluids using the Type I test 

protocol (heated fluid) in addition to the Type II/IV test protocol (ambient 
fluid) with aluminum and composite surfaces. Testing shall be conducted in: 

i. Natural snow and frost at the P.E.T test site; and in  

ii. Simulated freezing precipitation at the NRC Climatic Environment 
Facility (CEF); 

b) Analyze data and results; 

c) Develop proposed changes to ARP5485 and ARP5718; 
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d) Consult with the fluid manufacturer and SAE G-12 HOT working group 
regarding integration of results into the holdover time guidelines; and 

e) Report the findings and prepare presentation material for the SAE G-12 
meetings. 

 
 
4.33 S- & S-- Phase 3: Collection and Evaluation of Data for Non-Robust 

Data Sets 
 

This program element is funded by the fluid manufacturers. The extent of effort 
for this program element will be determined by the number of new fluids (ten are 
anticipated) submitted for testing. 

 
a) Preparation of tests (plan, labels, etc…) and measurement of viscosity; 

b) Conduct endurance time testing in natural snow conditions or snowmaker 
with fluids/dilutions identified in Phase 2 as having non-robust data sets; 

c) Conduct preliminary analysis from any new data during the course of the 
winter; 

d) Incorporate new data into existing data sets and/or use analysis methodology 
to validate existing regression coefficients or determine appropriate new 
holdover times for these data sets; and 

e) Develop HOT tables and provide a brief report for fluid manufacturer. 
 
 
4.34 S- & S-- Phase 4: Implementation of S- & S-- HOTs 
 

a) Meet with Transport Canada and FAA to determine how to incorporate new 
HOTs and how to address current outstanding issues (capping rules, 
operational concerns, HOTs for -25°C temperature band, TC/FAA 
harmonization, etc.); 

b) Update HOT guidelines and recommended practices accordingly; and 

c) Report the findings and present, as required, the results at the industry 
meetings. 
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4.35 S- & S-- Phase 5: Testing with Snowmaker at -25ºC for Generic HOTs 
 

a) Upgrade snowmaker machine with repairs and equipment proposed by 
NCAR; 

b) Conduct testing to validate that the snowmaker machine results are 
consistent with NCAR snow machine prior to starting the -25°C tests. A 
total of 6 tests are proposed, based on previous similar intra-laboratory tests; 

c) Develop procedure and coordinate tests; 

d) Conduct testing at -25°C with the snowmaker to develop guidance for the 
lowest temperature band; 

e) Update HOT guidelines and regression coefficients document accordingly; 
and 

f) Report the findings and present, as required, the results at the industry 
meetings. 

 
 
4.50 Infrastructure for FAA/TC HOT Guideline Development   
 
This program element does not include the actual endurance time testing of newly 
submitted fluids; the description of the fluid endurance time testing has been 
included in a previous section of this document and will be funded by the fluid 
manufacturers.  

Preparation and Setup for Natural Snow Testing at Trudeau International Airport 
 

a) Prepare the P.E.T. test site at Trudeau International Airport (YUL) for 
conducting tests in the winter of 2012-13; 

b) Upgrade test site infrastructure (i.e.: trailer, shed) to ensure personnel safety 
and adhere to environmental guidelines; 

c) Prepare an updated procedure for testing fluids outdoors during snow events; 

d) Evaluate current methods for measuring snowfall intensity or holdover times; 
and 

e) Develop improved, more efficient methods to measure snowfall intensity or 
holdover times, if appropriate. 
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Preparation and Setup for Simulated Precipitation Testing at NRC 
 

a) Prepare a test plan to coordinate all simulated precipitation required by the 
winter 2012-13 research program. Testing will be conducted at the NRC 
Climatic Environment Facility (CEF) in U89 at Uplands, Ottawa. 

 
Note: The NRC facility costs associated with testing at U89 are not included 
in this task and are dealt with directly with TC through a M.O.U. agreement 
with NRC; 

 
b) Coordinate scheduling and test plans with NRC CEF personnel; 

c) Prepare a test procedure for the conduct of endurance time tests in 
simulated precipitation at the NRC CEF;  

d) Conduct calibration to attain appropriate test conditions for each weather 
condition represented in the holdover time tables; and 

e) As the cost for this activity is highly weighted on calibration of precipitation 
rates, evaluate and, if possible, develop an improved, more efficient method 
to measure intensity of precipitation. 

 
General Activities 
 

a) Analyze individual fluid HOT data for in order to develop generic table HOTs; 

b) Maintain data to ensure continuity; 

c) Present material and data at SAE G-12 meeting; and 

d) Prepare report. 



 

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, April 2013 

• Overall Program of Tests at NRC, September 2013 
(Special Testing for Baltic Ground Services Defrosol ADF) 



 



 

TEST REQUIREMENTS 
FOR NATURAL PRECIPITATION FLAT PLATE TESTING 



 

 



APPENDIX B 

M:\Projects\PM2265.002 (TC Deicing 12-13)\Reports\HOT\Final Version 1.0\Report Components\Appendices\Appendix B\Appendix B1.docx 
Final Version 1.0, October 19 

B-1 



APPENDIX B 

M:\Projects\PM2265.002 (TC Deicing 12-13)\Reports\HOT\Final Version 1.0\Report Components\Appendices\Appendix B\Appendix B1.docx 
Final Version 1.0, October 19 

B-2 



APPENDIX B 

M:\Projects\PM2265.002 (TC Deicing 12-13)\Reports\HOT\Final Version 1.0\Report Components\Appendices\Appendix B\Appendix B1.docx 
Final Version 1.0, October 19 

B-3 



APPENDIX B 

M:\Projects\PM2265.002 (TC Deicing 12-13)\Reports\HOT\Final Version 1.0\Report Components\Appendices\Appendix B\Appendix B1.docx 
Final Version 1.0, October 19 

B-4 



APPENDIX B 

M:\Projects\PM2265.002 (TC Deicing 12-13)\Reports\HOT\Final Version 1.0\Report Components\Appendices\Appendix B\Appendix B1.docx 
Final Version 1.0, October 19 

B-5 



 

B-6 

This page intentionally left blank. 



 

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, APRIL 2013 
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OVERALL PROGRAM OF TESTS AT NRC, SEPTEMBER 2013 
(SPECIAL TESTING FOR BALTIC GROUND SERVICES DEFROSOL ADF) 
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APPENDIX C 
 

FLUID MANUFACTURER REPORT: 
BALTIC GROUND SERVICES DEFROSOL ADF (TYPE I) 
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APPENDIX D 
 

FLUID MANUFACTURER REPORT: 
CLARIANT SAFEWING MP II FLIGHT PLUS (TYPE II) 
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FLUID MANUFACTURER REPORT: 
CLARIANT SAFEWING MP IV LAUNCH PLUS (TYPE IV) 
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