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WINTER 2006-07 DEICING/ANTI-ICING GUIDANCE

INTRODUCTION

The training for this winter season is derived from published information from the FAA issued in August 2006. The information is titled 

HOLDOVER TIMES TABLES

ICE PELLET ALLOWANCE TIME

HEAVY SNOW PROCEDURES

FAA

WINTER 2006-2007

This information does not contain a cancellation date.

Winter 2006-07 Deicing/Anti-icing Guidance

Background

In October 2005, the FAA issued Notices 8000.309, Dispatching During Precipitation Conditions of Ice Pellets, Snow Pellets, or Other Icing Events for which No Hold Over Times Exist; and 8000.313, Parts 121 and 135 Operations Specifications for Deicing/Anti-icing Operations in Ice Pellets Without Deice/Anti-ice Fluids.  As a result of these notices, industry requested the FAA conduct research to obtain data to support relief for some of the current conditions for which no holdover times exist.  That research was conducted during the winter season of 2005-06.  The following relief is a result of that research and further review of existing data.  Although these stated precipitation condition allowances are provided, the general requirement that takeoff not be attempted with any contaminant adhering to the critical surfaces of the aircraft still applies.

Operations in Light Ice Pellets (without any other forms of precipitation present) 

A.  Tests have shown that ice pellets generally remain in the frozen state imbedded in Type IV anti-icing fluid, and are not absorbed by the fluid in the same manner as other forms of precipitation.  Using current guidelines for determining anti-icing fluid failure, the presence of a contaminant not absorbed by the fluid (remaining imbedded) would be an indication that the fluid has failed.  These imbedded ice pellets are generally not detectable by the human eye during pre-takeoff contamination check procedures.  Therefore, a pre-takeoff contamination check in light ice pellet conditions would not be of value and is not required.

B.  These tests have also shown that after proper deicing and anti-icing, the accumulation of light ice pellets in Type IV fluid will still sheer from the aerodynamic surfaces during takeoff.  This sheering occurs with rotation speeds consistent with Type IV recommended applications for up to 25 minutes from the start of the Type IV anti-icing fluid application.

C.  Operators with a deicing program approved in accordance with Title 14 of the Code of Federal Regulations (14 CFR) part 121, section 121.629, will be allowed, in light ice pellet conditions with no other form of precipitation present, up to 25 minutes after the start of the anti-icing fluid application to commence the takeoff with the following restrictions: 

1.  The aircraft critical surfaces must be free of contaminants, or the aircraft be properly deiced prior to the application of the anti-icing fluid.  

2.  This allowance time, of up to 25 minutes, is valid only if the aircraft is anti-iced with undiluted Type IV fluid.

3.  Due to the sheer qualities of Type IV fluids with imbedded ice pellets, this allowance is limited to aircraft with a rotation speed of 100 knots or greater.

4.  If the takeoff is not accomplished within the 25 minutes allowed, the aircraft must be completely deiced, and if precipitation is still present, anti-iced again prior to a subsequent takeoff.
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5.  A pre-takeoff contamination check is not required.  The allowance time of up to 25 minutes cannot be extended by an internal or external check of the aircraft critical surfaces.

6.  If ice pellet precipitation becomes heavier than light or is mixed with any other form of precipitation, the 25-minute allowance time cannot be used.  

Operations in Heavy Snow 

A.  No holdover times exist for heavy snow conditions in the current holdover time tables.  Review of existing data from past testing has indicated with proper tactile and/or visual checks, as appropriate for the aircraft, and a determination that the fluid has not failed, takeoffs may be safely conducted.  A tactile and/or visual check in heavy snow conditions must be accomplished in a manner that provides an assessment that can be accurately accomplished.  It is imperative that the tactile and/or visual check procedures to determine if the anti-icing fluid has failed in heavy snow conditions be at least as comprehensive as the authorized procedures for the operators pre-takeoff contamination check (when holdover times have been exceeded) for those precipitation conditions for which holdover times exist.  Anti-icing fluids dissolve the snow and absorb the resulting moisture into the fluid.  When the fluid approaches its moisture saturation point, it starts to change in appearance and the snow starts to accumulate on and in the fluid.  At this stage, the fluid has failed and takeoff is not authorized.  If the operator’s procedure to accomplish this check is different from the operator’s approved pre-takeoff contamination check procedures for other precipitation conditions, this check procedure must be verified and approved by the operator’s principal operations inspector (POI).

B.  Operators with a deicing program approved in accordance with 14 CFR part 121, section 121.629, will be allowed to take off in heavy snow conditions subject to the following restrictions:

1.  The aircraft must be anti-iced with undiluted Type IV fluid.

2.  The aircraft critical surfaces must be free of contaminants, or the aircraft be properly deiced prior to the application of the anti-icing fluid.

3.  The operator must accomplish an approved tactile and/or visual check, as appropriate, of the aircraft critical surfaces within 5 minutes of takeoff.  

4.  If this check is accomplished visually from within the aircraft, the view must be such that it is not obscured by de/anti-icing fluid, dirt, or fogging.  If the critical surfaces cannot be seen due to snowfall, distance from the viewing position, or inadequate lighting, or for any other reason, the check must be a visual or tactile check conducted from outside the aircraft.

5.  If a definitive fluid failure determination cannot be made using the checks prescribed, takeoff is not authorized.  The aircraft must be completely deiced, and if precipitation is still present, anti-iced again prior to a subsequent takeoff. 

US DOT/FAA  Safety Alert 06002  date 3/29/06

     There is no “acceptable” amount of airframe icing at takeoff.  In addition, even when otherwise permitted, operators/crews should avoid smooth or polished frost on lift-generating surfaces as an acceptable preflight condition”

    The aircraft’s lift-generating surfaces should be COMPLETELY free of any contamination before flight.

   Review cold weather SOPs. AFM limitations and procedures necessary to deal with icing conditions before flight as well as in flight.  Protect the aircraft while on the ground from sleet and freezing rain by taking advantage of hangers, if possible.  Do not refuse deicing because of cost.

US DOT/FAA /Safety Alert 0614   date 10/06/06

     Pilots should ensure that (1) during operations in ground icing conditions, no contaminants, including frost are adhering to wings or to stabilizing or control surfaces immediately prior to takeoff and (2) that “polishing frost” as a means to meet this objective is not practiced unless an aircraft manufacturer has developed explicit approved procedures for doing so.  Remove all contaminants from wing and flight control surfaces.
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OVERVIEW OF TABLES and Fluids

There are a total of 27 HOT Tables.

· One Type I Fluid, which is generic in nature.

· Eight Type II Fluids – one is generic and 7 are manufacturer's specific fluids.

· One Type III Fluid, which is generic in nature.

· Fourteen Type IV fluids – one is generic and 13 are manufacturer's specific fluids.

· There are two application tables.  One for application of Type I fluid and one for application of Type II, III and IV fluids.

· There is one table for snowfall intensities as a function of Visibility

TABLES APPLICABLE TO YOU

You will use only the following Tables. 

TABLE 1  is the Holdover Guideline for Type I Deicing Fluid.

TABLE 1A is the guideline for the application of Type I fluid.

TABLE 1B is color coded to relate Snow Intensity to prevailing visibility for  

             Type I, II, III, and IV fluids.

· Very Light Snow   =   LIGHT GREEN

· Light Snow        =   LIGHT YELLOW

· Moderate Snow     =   GOLD

· Heavy Snow        =   RED

Table 2
is the Guideline for generic Type II Anti-icing fluids. This is a "worse
case" table and gives the shortest holdover times of the Type II fluids.   


Use this table when deicing with any Type II fluid.

TABLE 2A, 2B, 2C, 2D, 2E, 2F and 2G are tables with holdover time Limit provided 

        
by the fluid manufacturer.  These times were tested by the manufacturer.

        
Use these tables ONLY when using that manufacturer's fluid.

TABLE 3 
is the Guideline for Holdover Times Anticipated for Type III fluid.

TABLE 4 
is the Guideline for generic Type IV Anti-icing fluids. This is a "worse 


case" table and gives the shortest holdover times of the Type IV fluids.   


Use this table when deicing with any Type IV fluid.

TABLE 4A, B, C, D, E, F, G, H, I, J, K, L and M are tables with holdover Time 


Limits provided by the fluid manufacturer.  These times were tested by the  

       
manufacturer. Use these tables ONLY when using that manufacturer's fluid.

TABLE 5
is the guideline for the application of Type II, III & Type IV fluid.

TABLE 6  is the lowest Viscosity Values for Neat Type II and IV fluids. Totally 

         useless table.

TABLE 7  is the list of Qualified Deicing/Anti-Icing Fluids for 2006/2007.

USE OF THE HOT CHARTS

    The HOTs are intended to provide an indication of the approximate length of time that a freezing point depressant (FPD) fluid will protect aircraft surfaces during icing conditions, while on the ground.  FPD fluids do not provide icing protection while airborne.

    Typically, each cell of the HOT represents a range of performance time in which the fluid provides acceptable protection for varying precipitation intensities for the following conditions in all Tables and Fluids.

· Active Frost

· Freezing Fog

· Snow/Snow Grains - in Type II, III and IV fluids

· Snow/Snow Grains broken down into Very Light, Light and Moderate Snow   

   - in Type I fluid only

· Freezing Drizzle

· Light Freezing Rain

· Rain on Cold Soaked wings

· Other
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   Under meteorological conditions not covered in the HOT guidelines, the decision rests with the Pilot in Command whether to proceed or wait for more favorable conditions. The FAA does not approve takeoff in conditions of moderate or heavy freezing rain.  Takeoff in moderate and heavy freezing rain is not approved.

INTREPRETING TIME WITHIN A CELL

In all cells where two values of time are entered, the precipitation intensity is moderate to light conditions.  For Example a time given as 0:05-0:08 – is zero hours five minutes for moderate conditions and zero hours 8 minutes for light conditions. Heavy precipitation conditions are not considered in any HOT.

FROST CELL
  There is only a single HOT value under the FROST column for a given temperature band.  Frost intensities or accumulations are quite low in comparison to other precipitation conditions and decrease at the colder temperatures.  This results in holdover times for frost typically being considerable longer in comparison to holdover times for other precipitation conditions and should accommodate most aircraft ground operational requirements. There is no HOT range for frost. Holdover times for FROST are for “active frost” conditions in which frost is forming.  This phenomenon occurs when surfaces are at or below 0ºC AND at or below dew point.

FLUID CONCENTRATION/DILUTION

   The holdover time of Type II, III and IV fluids are primarily a function of the OAT, precipitation type and intensity, and the percent of Fluid concentration to water mix applied.  Type II, III and IV fluids use mix/water concentrations of 100/0, 75/25, or 50/50 in the anti-icing application.  A 75/25 mix is 75% FPD fluid and 25% water.

 The holdover time of Type I Fluid is a function of the OAT and the precipitation type and intensity.  Type I Fluid is applied in a fluid mix to maintain at least a 10ºC/18ºF temperature buffer between the OAT and the FP of the fluid/water mix.

THE EFFECTS OF WIND ON HOT

All HOT values, except for snow, are determined in a lab under no-wind conditions.  Wind generally has the effect of reducing holdover time.  

SNOW 

    Snow testing is conducted outdoors and may or may not involve varying winds.        

Snow grains are partially rimed and usually comprise the general make-up of snow.  They are typically less than 1mm in diameter with a density of 0.3 to 0.5 gm/cc and do not bounce when impacting a hard surface.  Snow grains are included with snow.

SNOW PELLETS, ICE PELLETS, HEAVY SNOW, MODERATE AND HEAVY FREEZING RAIN, HAIL

   Snow pellets, ice pellets, heavy snow, moderate and heavy freezing rain, and hail are grouped together in the column labeled "OTHER".  No Holdover time exists for these conditions.  Snow pellets and ice pellets are best identified in that snow pellets and ice pellets bounce upon impacting a hard surface. Takeoffs in conditions of snow pellets, ice pellets, or hail should not be attempted unless a

pre-takeoff contamination check is satisfactorily completed. Takeoffs should not be attempted in heavy snow, moderate and heavy freezing rain.

FREEZING FOG 

  Freezing fog is best confirmed by observation.  If there is accumulation in the deicing area, then the condition is active and freezing fog accumulation will tend to increase with increasing wind speed.  The least accumulation occurs with zero wind.

ACTIVE -    The icing precipitation condition, (i.e., frost freezing fog, snow, freezing drizzle, light freezing rain and rain on a cold soaked wing) implies that these meteorological conditions are active.
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DIFFERENCES BETWEEN TYPE I, II, III AND IV FLUID HOT
· HOT tests are conducted using the 10øC (18øF) buffer for Type I fluids, and the appropriate fluid/water concentration for Type II, III and Type IV fluids.

· The HOT for a Type I is considerably less than that of either Type II,

III or IV.

· Although Type I fluids are normally considered deicing fluids and Types II, III and IV are considered anti-icing fluids, all types have been used in the deicing and anti-icing mode. However, the performance of Type I when used as an anti-icing agent is inferior to that of Types II, III and IV.

FLUID NOTES

TYPE I, II, III, and IV TABLES

* 
Use light freezing rain holdover times if positive identification of  




freezing drizzle is not possible.

  ** 
Rain on Cold Soaked Wing Column is for use at temperatures above 0ºC(32ºF)only



‡ 
The Other Column states that no holdover times exist for Heavy snow, snow   

     
pellets, ice pellets, moderate and heavy freezing rain and hail

Type II, III, and IV TABLES contains an additional note

 ***
For freezing drizzle and Light Freezing Rain, No holdover time exist for  

     
this condition at temperatures below -10°C(14°).  This disclaimer note is 

necessary as the OAT temperature column indicates that a holdover time exist down to -14°C(7°F)  

Type I fluids contains an additional note


♦♦
To use the time in the Snow/Snow Grains Column, the fluid must be heated to a minimum temperature of 60°C(140°F) at the nozzle and at least 1 liter/M² (~2 Gals/100ft²) must be applied to deiced surfaces.
FLUID CAUTIONS

· The time of protection will be shortened in heavy weather conditions.   Heavy precipitation rates or high moisture content, high wind velocity, or jet blast may reduce holdover time below the lowest time stated in the range.  Holdover time may be reduced when aircraft skin temperature is lower than OAT.
· Any fluid used during ground deicing/anti-icing is not intended for and does not provide protection during flight.
· All holdover tables are for departure planning only and should be used in conjunction with pretakeoff check procedures.
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SPECIFIC TABLES

TABLE 1

Table 1 provides holdover times for deicing fluid.   For adequate fluid performance under Very Light Snow, Light Snow and Moderate Snow, the fluid must be heated to a minimum temperature of 60°C/140°F at the nozzle and at least 2 gallons per 100 feet² (1 liter/M²) must be applied to the deiced surfaces.  This is annotated with a double diamond (♦♦) in the Very Light Snow, Light Snow and Moderate Snow cells in the Snow/Snow Grains Precipitation conditions.

TEMPERATURE BUFFER

When using Table 1, note the commentary under the tables that reads "SAE Type I fluid/water mixture is selected so that the FP of the mixture is at least 10°C/18°F below OAT."  The difference between the FP (freezing point) of the fluid and the OAT is known as the temperature buffer.  The buffer is 10°C/18°F, which you can interpret as the FP of the fluid being 10°C/18°F below the OAT.  The 10°C (18°F) temperature buffer is used to accommodate inaccuracies and impreciseness in determining the many variables that affect the FP of a fluid mixture.   EX:  If the OAT is -3°øC/27°øF, the FP of the Type I fluid should be -13°C/9°F or lower before you can apply this information in Table 1.

TABLE 1A

Deicing fluids are applied heated at a hot temperature.  Type I HOT guidelines are not approved for the application of unheated type I fluid mixtures.

Type I fluid may be applied as a One-Step Deicing/Anti-icing Procedure or as a Two-Step Deicing/Anti-icing Procedure with the first step being Deicing and the Second step being Anti-icing as detailed in the Guideline for application of Type I fluid on Table 1A.

· In the One-Step Procedure – a mix of Type I fluid and heated water is used.

· In the Two-Step Procedure – heated water alone or a mix of heated type I fluid and water is used to deice as a first step, followed by a mix of heated deice fluid and water to be applied before the first-step fluid freezes, typically within 3 minutes.  

    The same fluid is used for a one-step procedure and a two-step procedure and must be heated to a specified temperature.  For anti-icing, a moderate amount of Type I applied to drive-off all fluids that have absorbed snow, ice, and slush during the deicing process has proven safe and is allowable.    

    The surfaces where fluid is prone to fail first (wing tips, control surfaces, structurally thin areas, etc.) should receive an adequate coverage of type I fluid.

    The time of protection provided by Type I fluids, unlike Types II, III and IV, is directly related to the heat input to aircraft surfaces.  Type I fluid dilutes rapidly under precipitation conditions.  Therefore, the heat that has been absorbed by the aircraft surface will tend to keep the temperature of the fluid above its freeze point.  The more heat that has been absorbed by an aircraft surface, the longer the surface temperature will remain above the freeze point of the fluid which extends the holdover time.  When the temperature of the surface equals the freeze point of the fluid, the fluid is considered to have failed.  The fluid will tend to fail first in:

· Structurally thin areas 

· Areas with minimal substructure, such as trailing edges, leading edges and wing tips.

   Holdover time starts as soon as the anti-icing step begins.  If you use the one-step procedure, you cannot assume that once the contamination has been removed from the aircraft, you have any of the protection of Table 1.
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TABLE 1B

   This table relates various snowfall intensities to prevailing visibilities.

Table B1 is Color Coded as follows:


VERY LIGHT SNOW ------ Light Green

LIGHT SNOW      ------ Light Yellow

MODERATE SNOW   ------ Dark Yellow

HEAVY SNOW      ------ Red ** No HOT guideline exists for red**

  Table B1 is necessary as the holdover time of any anti-icing fluid is directly related to the amount of moisture (liquid equivalent snowfall) it can absorb prior to freezing.  Table 1B is for estimating snow intensities for use with Type I, II, III and Type IV Fluids Holdover Times Guidelines.

 75% of snow occurrences fall into the light and very light snow category. Very Light Snow has a liquid equivalent snowfall rate of between 0.2 and 0.4 mm/hr.  Light Snow has a liquid equivalent snowfall rate of between 0.4 and 1.0 mm/hr.

Table 1B presents critical information on the variability of snowfall intensities as a function of prevailing visibilities.  The HOT of any anti-icing fluid is directly related to the amount of moisture it can absorb prior to freezing.  Snow intensities reported by the NWS do not take into account the effect of temperature on snow moisture content.  These snow intensities are typically based on the prevailing visibility.

    Snowflake density is a key factor in determining the moisture content of snow.  Wet snow, which generally occurs at temperatures above -1øC, has a greater density than dry snow.  Also, being heavier, it will fall at a higher velocity than dry snow.  Thus for a given visibility, these two factors will cause wet snow to deposit more moisture than dry snow.  Table 1B presents temperature correlation information, which more accurately relates wet snow and dry snow intensities to visibilities.

   During night snowfall conditions for the same snowfall rate, visibility is about twice as good as it is during the day.  This occurs because snow reflects light at a high rate and, during the day, light comes from all directions, which makes the reflections worse.  At night, there is less light and light rays are more directed toward you with a reduced glare and reflections.  Therefore Table 1B also presents a differentiation between day and night conditions to make visibility a more accurate indicator of moisture content for a given snowfall intensity and temperature.  You must consult Table 1B for an accurate estimation of snowfall intensity moisture content which is based on prevailing visibilities.

TABLE 1, TABLE 2, TABLE 3 and TABLE 4

  Tables 1, 2, 3 and 4 have been termed generic or worst-case tables and present information on the minimum performance times that have been observed during testing of specific type deicing/anti-icing fluids.  Of all fluids tested, for each type, the lowest HOT value is entered in each cell for each precipitation condition.  These are the tables being used in this program.

    Table 1 is the generic table for Type I fluid.

    Table 2 is the generic table for Type II fluid

    Table 3 is the generic table for Type III fluid

    Table 4 is the generic table for Type IV fluid.

TABLES 2A,2B,2C,2D,2E,2F,2G and 4A,4B,4C,4D,4E,4F,4G,4H,4I,4J,4K,4L,4M

  Some manufacturers of Types II and IV fluids have published HOT for their   particular fluid.  These are termed `manufacturer specific' or “Unique” tables and are not being used in this program.
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TABLE 3

    Table 3 is a guideline for Type III fluid.  There is no specific manufacturer fluid.  The format is the same as Type II and Type IV fluids.  This fluid was designed to be used in Type I storage tanks and application equipment. Type III fluid was designed primarily for aircraft with low rotation/takeoff speeds and offers substantial improvements in anti-icing performance when compared to Type I fluid.

   Type III fluid exhibits times typically less than those of Type II/IV fluids but significantly longer than those of Type I.

TABLE 5

Table 5 is a Guideline for the application of Type II, III and IV fluid mixtures.   Caution Notes state: 

· Wing skin Temperatures may differ and in some cases be lower than OAT.  A stronger mix with more glycol can be used under these conditions.

· As fluid freezing may occur, (a mixture of) 50/50 Type II, III or IV fluid shall not be used for the anti-icing step of a cold soaked wing as indicated by frost or ice on the lower surface of the wing in the area of the fuel tank.  (Cold soaked fuel may render a 50/50 mix ineffective.  The fluid ineffectiveness may manifest itself by the formation of frost or ice on the under portion of the wing.  If such condition exists, a mix more concentrated than 50/50 should be applied.)

· An insufficient amount of anti-icing fluid, especially in the second step of a two step procedure, may cause a substantial loss of holdover time, particularly when using a Type I fluid mixture for the first step (deicing) of a two-step procedure.

Difference in TABLE format for TYPE II/III/IV FLUIDS and TYPE I Fluid

  The format in the tables for Type II and Type IV are the same.  One feature that appears in Type II & IV fluid that does not appear in Type I is a percent fluid concentration column.  Most FPD fluids are either ethylene or propylene glycol based.  However, chemical additives in Type II and IV improve the performance of these fluids under precipitation conditions when used for anti-icing.  The purpose of these additives is to thicken the fluid and provide it with certain flow characteristics. 
Thickening enhances fluid HOT performance and the flow aspect results in fluid viscosity rapidly decreasing during the take-off roll that allows the fluid to flow off the critical wing surfaces prior to lift-off.  This same characteristic makes Type II and IV fluids sensitive to viscosity degradation via shearing when being pumped or sprayed. Type III is less sensitive as it has a much lower viscosity to begin with. 

In all Type II and IV tables, there is a CAUTION note which states that "No holdover time guidelines exist for this condition (Freezing Drizzle & Light Freezing Rain) below -10°C(14°F), even though the range in the temperature column goes lower than those temperatures.  Freezing drizzle and light freezing rain usually do not occur at temperatures below -10°C. On rare occasions when these conditions do occur at temperatures below -10°C, caution must be exercised regarding HOT usage.

  The percent mixture is the amount of fluid to water.  A 75/25 mix is 75% FPD and 25% water.

CURRENT TABLES FOR SEASON ATTACHED AND FOLLOWS IN PROGRAM

