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1.  PURPOSE.  In 2003, the Federal Aviation Administration (FAA) revised the holdover time (HOT) guidelines to reflect new test results for heated Type I fluids and expanded the visibility tables associated with Type I HOT guidelines to accommodate very light snow conditions.  These tables are not changed for winter 2004-2005.  No new Type II fluids have been added or removed; therefore, all Type II HOT guidelines remain unchanged from those of the 2003-2004 icing season.  A new Type III fluid has been introduced and its associated HOT guideline has been added for 2004-2005.  A new Type IV fluid has been added, and a Type IV fluid no longer in production has been removed.  These changes did not affect the Type IV generic HOT guidelines from winter 2003-2004.  This bulletin provides the following:

A.  Types I, II, III, and IV fluid HOT guidelines for fluids that meet the Society of Automotive Engineers (SAE) Aircraft Deicing/Anti-icing Fluid Specifications and associated guidelines for the application of these deicing/anti-icing fluid mixtures.

B.  A listing of qualified Types I, II, III, and IV deicing/anti-icing fluids for the 2004-2005 icing season, including updated information.

C.  Recommendations on various other ground deicing/anti-icing findings of the past year. 
NOTE:  The SAE no longer publishes HOT guidelines.  The FAA, in coordination with Transport Canada (TC) and the SAE G-12 Aircraft Ground Deicing Holdover Time Subcommittee generated the HOT guidelines published herein.  Test results from several independent testing laboratories and data analysis procedures endorsed by the SAE G-12 Aircraft Ground Deicing HOT Subcommittee were used to generate the HOT guidelines.

2.  CANCELLATIONS.  This bulletin cancels FSATs 99-07, 00-11C, 01-09A, 02-05, and 03-01; FAA-Approved Deicing Program Updates for Winter 1999-2000, Winter 2000-2001, Winter 2001-2002, Winter 2002-2003, and Winter 2003-2004, respectively.
3.  BACKGROUND.  Title 14 of the Code of Federal Regulations (14 CFR) part 121, section 121.629(c) requires that 14 CFR part 121 certificate holders have an approved ground deicing/anti-icing program, unless the certificate holder complies with part 121, section 121.629(d).  Advisory Circular (AC) 120-60, Ground Deicing and Anti-Icing Program, provides guidance for obtaining approval of a ground deicing/anti-icing program and discusses the use of HOTs.  Part 125, section 125.221, and part 135, section 135.227(b)(3), allow both kinds of certificate holders to comply with a part 121-approved program.
4.  DISCUSSION.

A.  HOT Guidelines.

(1)  Contents.

(a) Appendix 1 includes revised FAA-approved HOT guidelines for SAE Type I, II, III, and IV fluids, as well as FAA-approved SAE guidelines for the application of these fluids.  New for the 2004- 2005 icing season is a Type III HOT guideline for a Type III fluid which exhibits times typically less than those of Type II fluids but significantly longer than those of Type I fluids.  Also, because of the difference in performance of specific Types II and IV deicing/anti-icing fluids available for this icing season, the FAA also included 14 (five Type II and nine Type IV) manufacturer-specific HOT guidelines.  The manufacturer-specific Types II and IV HOT guidelines are as follows:

	MANUFACTURER SPECIFIC

TYPE II FLUIDS
	MANUFACTURER SPECIFIC

TYPE IV FLUIDS

	KILFROST ABC-2000
	UNION CARBIDE® (UCAR) ULTRA+

	KILFROST ABC-II PLUS
	OCTAGON® MAX-FLIGHT

	OCTAGON E-MAX II
	OCTAGON® MAX-FLIGHT 04

	SPCA ECOWING 26 Type II
	KILFROST® ABC-S

	CLARIANT SAFEWING MPII 2025 ECO
	CLARIANT SAFEWING MP IV 1957

	
	CLARIANT SAFEWING MP IV 2001

	
	CLARIANT MP IV 2012 PROTECT

	
	CLARIANT SAFEWING MP IV 2030 ECO

	
	SPCA AD-480 Type IV


(b)  The FAA Type II (Table 2) and Type IV (Table 4) HOT guidelines comprise the generic HOT values and encompass the minimum (worst-case) HOT values for all fluids for a specific precipitation condition, temperature range, and fluid mixture concentration.  Air carriers may only use the manufacturer-specific HOT guidelines (Tables 2A-2E and Tables 4A-4I) when these specific fluids are used during the anti-icing process.  If a carrier cannot positively determine which specific Type II or IV fluid was used, it must use the HOTs from the generic Table 2 or 4, as appropriate.  

(c) Also included (Table 6) is a list, by manufacturer brand name, of qualified Types I, II, III, and IV deicing/anti-icing fluids.

(d)  Table 1B, which relates various snowfall intensities to prevailing visibilities, was expanded in 2003 to encompass very light snow conditions.  To facilitate the use of Table 1B with Table 1 (the Type I HOT guidelines), color-coding was added.  The color-coding is as follows:

	Very Light Snow
	Light Green

	Light Snow
	Light Yellow

	Moderate Snow
	Dark Yellow

	Heavy Snow
	Red


Table 1B may be used in estimating snow intensities for use with Type II, III, and IV HOT guidelines.

(e)  Exercise caution during heavy snow (red) conditions, since no HOT guidelines exist.  Although the meteorological approach to estimating snowfall rate has been based upon visibility, the HOTs of any anti-icing fluid are directly related to the amount of moisture (liquid equivalent snowfall) it can absorb prior to freezing.  The revised snow intensities of Table 1B are based on investigations by the National Center for Atmospheric Research (NCAR) and APS Aviation of Montreal, Canada.  During the 1995-2002 icing seasons, more than 7,000 observations of prevailing visibilities in snow, with liquid equivalent snowfall rates, for various temperature and day/night conditions, were recorded.  These observations reveal that a combined visibility/temperature pair is required for a more accurate determination of snowfall intensities, and form the basis for the revised Table 1B.  This table is essential for proper estimation of snowfall intensities, which are essential for determining liquid equivalent snowfall rates.
NOTE: The SNOW INTENSITY values of Table 1B are to be used mainly in conjunction with Table 1 for determining FAA Type I Fluid HOT guidelines for SNOW. However, Table 1B may also be used to estimate HOTs for snow columns of FAA Type II, III, and IV fluids.
(2) Type I HOT Guidelines.

(a) The Type I HOT guidelines (Table 1) remain unchanged for the upcoming 2004-2005 icing season.

(b)The Type I HOT values of the guidelines primarily are based on SAE-revised test methodologies to accommodate the effects of applying HEATED Type I fluids in determining their time of effectiveness for the various freezing precipitation conditions.  Prior to the 2002-2003 icing season, Type I HOT values had been determined based on the application of unheated fluids. Recent findings indicate that the time of protection provided by Type I fluid (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 the aircraft surface absorbs will tend to keep the temperature of the fluid above its freezing point.  Within practical limits, the more heat that an aircraft surface absorbs, the longer the surface temperature will remain above the freezing point of the fluid.  Thus, the thermal characteristics of the aircraft’s surface affect HOTs.  Theoretically, when the temperature of the surface equals the freezing point of the fluid, the fluid is considered to have failed.  Because structural mass varies throughout an aircraft with a corresponding variation in absorbed heat, the fluid will tend to fail first in:

· Structurally thin areas 

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

NOTE:  FAA Type I HOT guidelines are not approved for the application of unheated Type I fluid mixtures.

(c)  The Type I HOT guidelines include three separate SNOW columns, representing the following categories: very light snow, light snow, and moderate snow conditions. Recent surveys and analysis of worldwide snow conditions have revealed that more than 75 percent of snow occurrences fall into the light and very light snow category.  Values in the very light, light, and moderate snow columns are based on extensive tests conducted by APS Aviation of Montreal, Canada; the National Center for Atmospheric Research (NCAR) of Boulder, CO; and the Anti-Icing Materials Laboratory of Chicoutimi, Quebec, Canada, during several prior icing seasons.  These tests were conducted on behalf of the FAA and TC.  Previously, SNOW HOT guideline values were based on the then-current moderate snow conditions and a liquid equivalent snowfall rate of 1.0 to 2.54 mm/hr (0.04 to 0.10 in/hr of liquid equivalent snowfall).  The SAE 

G-12 committee has defined light snow as a snowfall rate of less than 1.0 mm/hr (less than 0.04 in/hr of liquid equivalent snowfall).  During the meeting of the SAE G-12 HOT subcommittee in May 2003, values between 0.2 and 0.4 mm/hr were recommended for very light snow conditions. Thus, in the current FAA Type I HOT guideline, HOT values for liquid equivalent snowfall rates between 0.4 and 1.0 mm/hr (0.016 to 0.04 in/hr) are selected for the light snow column and HOT values for liquid equivalent snowfall rates between 0.2 and 0.4 mm/hr are selected for the very light snow column.  Overall, these selections were based upon a number of factors, including:

· Snow intensity reporting and measurement inaccuracies for light conditions of less than 0.5mm/hr

· Potential wind effects

· Light snow variability

· Possible safety concerns associated with pretakeoff checks  

(d)  During the 2001-2002 winter icing period, more than 250 tests using heated Type I fluids in natural snow were conducted.  These tests used an insulated thermal equivalent insulated 7.5 cm test box to simulate the thermal response of the leading edge of an aircraft wing instead of the standard  “Frosticator Plate” used in prior years.  Extensive laboratory and field tests had determined that the insulated 7.5 cm test box more closely matched the thermal response of an aircraft wing leading edge than the standard “Frosticator Plate.”  During the tests, fluids were diluted to a 10 (C buffer and applied at 60 (C (140 (F) to the 7.5 cm insulated thermal equivalent test box.  HOT results from these tests were deemed to more closely coincide with those observed during actual deicing operations in snow conditions.

(e)  Note that in Table 1 there is a double diamond in the snow columns (Very Light Snow((, Light Snow((, and Moderate Snow(() with an accompanying note.  The note states, “TO USE THESE TIMES, 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.”  When establishing compliance with the temperature requirement of 60 (C (140 (F) at the nozzle, the FAA does not intend for air carriers or deicing operators to continually measure the fluid temperature at the nozzle.  The FAA deems that establishing the temperature drop (at nominal flow rates) between the last temperature monitored point in the plumbing chain and the nozzle is sufficient.  Manufacturers of ground vehicular deicing equipment have indicated a temperature drop of 10 (C or less.  Some manufacturers producing equipment that uses instant-on heat or last bypass heaters have indicated a temperature drop of 5 (C or less.  Ensuring that the drop in fluid temperature from the last measured point in the plumbing chain to the nozzle does not preclude a fluid temperature of 60 (C (140 (F) at the nozzle is sufficient.

(f)  Frozen contamination removal is the deicing step of a deicing/anti-icing procedure.  It is emphasized that the use of HOT guidelines implies that an anti-icing step has been performed.  The Type I HOT guideline also provides an estimate of the time of protection under precipitation conditions.  The double diamond note on the Type I HOT guidelines implies the quantity of fluid that must be applied over and above that required to deice (i.e., the anti-icing step).  As indicated in Table 1A for the one-step procedure, a single fluid is used to perform the deicing and anti-icing steps.

NOTE:  HOTs start as soon as the anti-icing step begins.  Users who rely on the one-step procedure (Table 1A) cannot assume that terminating the operation, after the frozen contamination has been removed, necessarily conforms to the intent of this table.  

(g)  The note further states that heated Type I fluid must be applied to a DEICED surface, implying that this is the anti-icing step.  The minimum quantity stated in this note, “AT LEAST 1 LITER/M2 (( 2 GALS/100FT2),” serves as a guide.  This minimum quantity will vary depending on the aircraft, fluid application equipment, crew technique and experience, outside air temperature (OAT), and fluid spray pattern.  Larger aircraft with greater skin thickness and more massive internal structure may require quantities greater than 1 LITER/M².  The FAA does not intend for air carriers to measure this fluid quantity during the anti-icing step.  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.  Experience with a particular aircraft can serve as the primary guide as to which surfaces are prone to fail first (e.g., wing tips, control surfaces, structurally thin areas, etc.).  Such areas should receive adequate coverage of Type I fluid. 

B.  Interpretation of HOT Guidelines.

(1)  The FAA intends for HOT guidelines to provide an indication of the APPROXIMATE length of time that a freezing point depressant (FPD) fluid will protect aircraft surfaces during icing conditions and while on the ground.  The guidelines do not imply icing protection while airborne.  Tables 2 and 4 have been termed generic or worst-case tables.  Of all fluids tested for each Type II and Type IV fluid, the FAA has entered the lowest HOT value in each cell for each precipitation condition.  Therefore, for any brand of fluid, its HOT will be as good as or better than the value in the appropriate worst-case chart.  This can be important if the brand of fluid is not known.  Some manufacturers of Types II and IV fluids have concurred in the publication of HOT guidelines for their particular fluid(s).  These are termed “manufacturer specific” HOT guidelines. They are listed in:

· Tables 2A through 2E (for Type II fluids)

· Tables 4A through 4I (for Type IV fluids)

New for the 2004-2005 icing season is a Type III HOT guideline, which is derived from a recently certified Type III fluid. 

(2)  The HOTs of Type II, III, and Type IV FPD fluids are primarily a function of the OAT, precipitation type and intensity, and percent FPD fluid concentration applied.  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. 

NOTE:  All HOT values (except for snow) are determined in the lab under no-wind conditions.  Generally, wind reduces HOT.  Snow testing is conducted outdoors and may or may not involve varying winds.  This can have varying effects on the test results. 

(3)  For Type II and Type IV fluids, the percent mix is the amount of neat fluid (as marketed by the manufacturer) in water.  A 75/25 mix is, therefore, 75 percent FPD fluid and 25 percent water.  

(4)  For Type I fluid, (Table 1) note the statement in the commentary under that reads, “... 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.  In this case, 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.  Some of these variables include:

· OAT measurements

· Refractometer FP measurements

· Temperature of applied fluid/water mixture

· Inaccuracies in FPD fluid/water mixtures volumes

· Differences between OAT and aircraft surface temperatures

· Changes in OAT following fluid application

· Differences in aircraft surface materials

· Degradation of FPD fluid strength due to aging

· Degradation of FPD strength due to pumping equipment

· Wind effects

· Solar radiation

EXAMPLE:  If the OAT is -3 (C  (27 (F), the FP of the Type I fluid mix should be -13 (C (9 (F) or lower and applied at a minimum temperature of 60(C (140 (F) at the nozzle before the HOT guidelines information in Table 1 can be used.  

(a) In Table I under the oC column, below –3 (C to –6 (C for FREEZING DRIZZLE, the HOT is 0:05-0:09 minutes, which is interpreted as a HOT from 0 hours and 5 minutes to 0 hours and 9 minutes.  Depending on the freezing drizzle intensity, the APPROXIMATE time of protection expected could be:

· As short as 5 minutes for a nominal drizzle intensity

· As long as 9 minutes for light drizzle conditions

(b)  In all cells of Table 1, except for light and very light snow, where two values of time are entered, the precipitation intensity is light to moderate. For the very light snow and light snow columns, HOTs should be considered in terms of their respective rates.  Very light snow has a liquid equivalent snowfall rate of 0.2 mm to 0.4 mm/hr and for light snow is 0.4 mm to 1.0 mm/hr.  The longer times for very light snow would correspond to the lesser rate, whereas the shorter times would correspond to higher rates. Heavy precipitation conditions are not considered in any HOT guidelines.

NOTE:  The FAA does not approve takeoff in conditions of moderate or heavy freezing rain.  

(c)  The FAA also emphasizes that air carriers should read and understand all notes and cautions (such as the reference to the 10 (C (18 (F) buffer) in the guidelines to preclude improper usage of the fluid.  The caution notes are important to manufacturers’ specific tables because unique characteristics of a particular brand of fluid may warrant cautions not found in the generic or worst-case guidelines.  

(5)  Differences exist between Types II, III, and IV, and Type I fluid HOT guideline usage.  

(a)  A percent fluid concentration column appears in all tables dealing with Type II and IV fluids, but not in Table 1 (Type I fluids) and Table 3 (Type III fluid) because:

· Type I fluids are applied to maintain at least a 10 (C buffer between the OAT and the FP of the fluid/water mix

· Type III fluids are designed to be applied as a ready-mix (undiluted) and may be applied heated or unheated.  Heated Type III fluid may be used in the removal and clean-up of residual Type II and Type IV fluids.

· Type II and IV fluids use concentrations of 100/0, 75/25, or 50/50 in the anti-icing application

NOTE:  HOT tests are conducted using the 10 (C (18 (F) buffer for Type I fluids, undiluted ready-mix for the Type III, and the appropriate fluid/water concentration for Type II and Type IV fluids.  

(b)  The HOT for a Type I is considerably less than that of either a Type II, III, or IV.  The amount of heat absorbed by aircraft surfaces during the deicing/anti-icing operations heavily influences the degree of protection provided by Type I fluid. To use the Type I HOT guidelines, the fluid must be applied heated to deiced surfaces with a minimum temperature of 60(C (140 (F) at the nozzle and applied at a rate of at least 1 LITER/M2 (( 2 GALS/100 FT2).

(c)  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 fluid as an anti-icer is inferior to that of Types II, III and IV.  Also, heated diluted Type II and IV fluids are being used for deicing and anti-icing operations. This is a common practice among many of the European airlines.

NOTE:  The use of HOT guidelines are associated with anti-icing procedures and do not apply to deicing. 

(d)  During the application of heated Type II and IV fluids in the one-step procedure, questions have arisen regarding the anticipated HOT performance of these fluids.  In prior advisory information, the FAA indicated that maximum anti-icing effectiveness could be achieved from the application of unheated (cold) Type II fluids to deiced aircraft surfaces.  This was based upon observations of the performance of Type II fluids in production at that time.  The rationale was that a cold, unheated fluid would produce a thicker protective layer on aircraft surfaces, thus providing longer protection than a heated fluid presumably applied in a thinner layer.  Some air carriers proposed using the Type I HOT guideline values instead of Type II and IV values when these thickened, heated fluids were applied.  Another carrier suggested reducing the Type II and IV HOT values by a factor of 50 percent.  During tests conducted by APS Aviation for the FAA using existing test protocol, HOT performance of heated (60 (C) Type II and IV fluids was found to equal or exceed the HOT performance of unheated Type II and IV fluids for the same fluid concentrations, temperature, and precipitation conditions.  Therefore, these and other test results indicate that there is no basis for reducing the current HOT guideline values for Types II and IV fluids or using the Type I fluid HOT guidelines when heated Type II and IV fluids are properly applied.  In addition, HOT guideline data was obtained for the newly introduced Type III fluids when applied heated and unheated and no significant HOT performance differences were observed.  Therefore, anti-icing applications of Type III fluids may be heated or unheated. 


(e)  Most FPD fluids are ethylene or propylene glycol-based.  However, under precipitation conditions, chemical additives improve the performance of Type II, III, and IV fluids when used for anti-icing.  These additives thicken and provide the fluid with non-Newtonian flow characteristics.  Thickening enhances fluid HOT performance and the non-Newtonian aspect results in fluid viscosity rapidly decreasing during the takeoff roll, which allows the fluid to flow off the critical wing surfaces prior to lift-off. 

(6)  Tables dealing with Type II and Type IV fluids have a caution note (**) that states, “No holdover time guidelines exist for this condition below -10 (C (14 (F).”  This statement informs the user that, although the temperature range is below “27 °F to 7 °F,” the FAA does not consider HOT values valid below -10 °C (14 °F) for freezing drizzle and light freezing rain.  These conditions usually do not occur at temperatures below –10 °C.  On rare occasions when these conditions do occur at temperatures below –10 °C, you should use caution regarding HOT value usage.

(7)  Only one HOT value is entered under the FROST column for a given temperature band.  Frost intensities or accumulations are low in comparison to other precipitation conditions and decrease at the colder temperatures.  This usually results in HOTs for frost being considerably longer in comparison to HOTs for other precipitation conditions.  The longer HOTs should accommodate most aircraft ground operational requirements.  Furthermore, when testing in the laboratory for frost, only one precipitation condition is considered rather than a range.  Thus, there is no HOT range for frost.  You should only use the single time, as with all the times in the tables, as a guide. HOTs are for active frost conditions in which frost is forming.  This phenomenon occurs when aircraft surfaces are at or below 0 °C AND at or below dew point.  Frost typically forms on cold nights with clear skies. 

NOTE:  HOTs for frost are for ACTIVE frost conditions.

(8)  A note appears at the bottom of the Type II, III and IV HOT guideline tables pertaining to the OAT and FP of the fluid and their relationship to the fluid’s aerodynamic performance.  The user should obtain the Lowest Operational Use Temperature (LOUT) of the fluid from the manufacturer, which could be based on its aerodynamic performance (i.e., the fluid’s ability to flow off the wing during takeoff in extreme cold conditions).

C.  HOT Guidelines Overview.

(1)  The FAA has constructed generic HOT guidelines for Type I, II, III, and IV fluids (Tables 1, 2, 3, and 4, respectively) to present information on the minimum performance times that have been observed during testing of these deicing/anti-icing fluids.  

(2)  Typically, each cell of the HOT values represents a range of performance times in which the fluid provides acceptable protection for varying precipitation intensities for the following conditions:

· Freezing fog

· Snow

· Freezing drizzle

· Light freezing rain

· Rain on cold-soaked wings

NOTE:  Except for the light snow, very light snow and light freezing rain conditions, the lower HOT value in a cell presents information for moderate precipitation conditions.  The longer HOT value is representative of fluid performance for light precipitation conditions.  HOT values for heavy precipitation conditions do not exist.  

(3)  In all Type II and IV HOT guidelines for the conditions of freezing fog, freezing drizzle, and light freezing rain, the HOT values in the temperature ranges of above 0 °C and –0 (C to –3 (C are the same for the 100/0, 75/25, and 50/50 fluid concentrations in a one-to-one comparison.  This is due to the inability to recreate these precipitation conditions at temperatures above 0 (C in the laboratory.  Testing is accomplished in the –0 (C to –3 (C range and the same values are entered in cells for above 0 °C.  

(4)  For Type I HOT guidelines, testing was conducted at 

-3 (C and applied to the above -3 (C range.  The FAA deemed potential differences between 0 and -3 (C HOT values for Type I fluid as insignificant because thermal energy is a key factor in achieving HOT performance for Type I fluid.

D.  Unique HOT Guidelines.

(1)  In the manufacturer’s specific Type IV HOT guidelines for Octagon MAX-FLIGHT (Table 4B), the data shows that protection is increased in some cells of the HOT when fluid concentration is reduced.  Under the SNOW, FREEZING DRIZZLE, and LIGHT FREEZING RAIN columns, the 75/25 concentration provides a moderate increase in protection over the 100/0 concentration.  The addition of certain quantities of water to some neat fluids can enhance their performance up to a certain point.  For example, when water is added to Octagon MAX-FLIGHT it allows the fluid to build up thicker on a surface.  In this instance, thicker does not mean a higher viscosity.  During HOT testing, neat Octagon MAX-FLIGHT Type IV fluid typically exhibited a thickness of 0.7 mm on the test surface.  When neat MAX-FLIGHT Type IV fluid was diluted with water to a 75/25 mix, the mix typically exhibited a thickness of 1.4 mm.  Some of the tabular data for the MAX-FLIGHT Type IV fluid indicates this effect. Without knowing about this particular fluid mix phenomenon, an air carrier may think that the data presented in the tables is an error.

(2)  Similar performance contradictions were observed (i.e., the 75/25 concentrations exceeded those of 100/0 concentrations) for the following fluids at FREEZING FOG conditions: 

· Kilfrost ABC-II Plus (Type II)

· Kilfrost ABC-2000 (Type II)

· Clariant Safewing MP IV 1957 (Type IV)

(3)  Another unique fluid is Ultra+® Type IV (Table 4A).  There are no HOT values for this fluid in the 75/25 and 50/50 concentrations (i.e., no dilutions).

E. Snowfall Intensity -- Visibility Table.  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 before freezing.  Currently, snow intensities reported by the National Weather Service are the predominant means of providing flightcrews with information relating to the moisture content of precipitation.  However, these snow intensities are typically based on the prevailing visibility.  

(1)  Snowflake density is a key factor in determining the moisture content of snow.  Wet snow, which generally occurs at temperatures above –1 (C, 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.  

(2)  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 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.  Therefore, you must consult Table 1B for an accurate estimation of snowfall intensity moisture content (liquid equivalent snowfall rate), which is based on prevailing visibilities.

5.  REVISIONS.

A.  HOT Changes. 

(1) The HOTs for Type I fluids remain unchanged from those of the 2003-2004 icing season version, which incorporate new color-coding and a very light snow column (see paragraph 4A(1)(d).

(2) The values in the Type II generic HOT guideline have not changed this upcoming icing season, since there were no new Type II fluids introduced nor were there any that had been removed due to non-production/non-availability for the required period of 4 years.


(3) A new Type III fluid, Clariant MP III 2031 ECO, is introduced for the upcoming 2004-2005 icing season with a corresponding generic HOT guideline (Table 3). Type III fluid is designed primarily for aircraft with low rotation/takeoff speeds, and offers substantial improvements in anti-icing performance when compared to Type I fluid.  Also, it does not require specialized low shear application and transfer equipments. This particular fluid was designed to be used in Type I storage tanks and application equipment, either diluted or undiluted for deicing and undiluted (ready-mix) for anti-icing.  In the future, Type III fluids that can be diluted for anti-icing may be developed. Type III fluids can be applied heated or unheated for anti-icing.

(4) The HOT values of the Type IV generic HOT guideline have not changed the 2004-2005 icing season, although one Type IV fluid, Clariant Safewing IV, was removed since it has not been in production or available for the required period of time.  Also, a new Type IV fluid, MAX Flight 04, has been introduced.  HOT data from both of these fluids exceeded HOT guideline values in the generic table; therefore, their respective removal and addition did not affect the generic Type IV HOT guideline table.  A manufacturer’s specific HOT guideline for MAX Flight 04 (Table 4C) has been added.

(5)  The viscosity and measurement criteria are noted at the top of each manufacturer’s specific Type II and IV HOT tables.  These viscosity values are the lowest on wing viscosities (LOWV) at which the fluid can reasonably be expected to provide HOTs consistent with those in the manufacturer’s specific (brand name) HOT guidelines.  They are for the user’s information and not anticipated to be used by, or made available to, flightcrews.  However, the user should periodically verify this published viscosity to ensure that the HOTs expected correspond with those in the appropriate table.  

NOTE:  Differences in pumping equipment can result in varying degrees of fluid shearing/degradation with corresponding variations in viscosity measurement.  This may result in slight deviations from published HOT values.  However, in all cases, the fluids noted in this bulletin have been fully qualified.  The HOT values associated with each fluid are, as with all HOT values, guidelines only.

B.  Table 1A -- Type I Fluid Application Table.  In 2003, the FAA, in coordination with the SAE G-12 Methods Subcommittee, modified the temperature application requirements for both the one-step and the two-step procedure deicing/anti-icing procedures to reflect the requirement for applying HEATED Type I fluid. The revised note states:

“Mix of fluid and water heated to 60(C (140(F) minimum at the nozzle with a freezing point of at least 10(C (18(F) below OAT.”  

Also, the following note was added:  “NOTE: This table is applicable for the use of Type I Holdover Time Guidelines.  If holdover times are not required, a temperature of 60(C (140(F) at the nozzle is desirable.”  In essence, this note clarified the requirements for heated Type I fluids mixtures if Type I holdover times are required.   

C.  Several changes have been incorporated into Table 5, “FAA Guidelines for the Application of SAE Type II, Type III, and Type IV Fluid Mixtures.”  All of these changes, which appear under both the One-step Procedure and the Two-step Procedure columns, are related to the addition of a Type III fluid for the upcoming 2004-2005 icing season.  Of particular note is that the Type III fluid must be applied as an undiluted ready-mix if HOT guidelines are to be applied. 

D.  Several Type I fluids have been removed and several new Type I fluids have been added to Table 6, “List of Qualified Deicing/Anti-icing Fluids – Winter 2004-2005.”  There was no change to the Type II fluids list.  A Type III fluid has been added and one Type IV fluid has been removed and a new Type IV fluid has been added.  The note at the bottom of the table has been change to read, “The qualified fluids on this list have met applicable SAE AMS specifications requirements for aerodynamic performance, water spray endurance test (WSET), and high humidity endurance tests (HHET), as conducted by the Anti-Icing Materials Laboratory at the University of Quebec at Chicoutimi, in effect at the time of certification.”  Other qualification tests -- such as physical properties, toxicity, material compatibility, thermal stability, etc. -- are conducted by other organizations and, if required, these test results should be obtained directly from the fluid manufacturer.  Also, Material Safety Data Sheets (MSDS) should be obtained from the fluid manufacturer.  

E.  Fluid Quality Control Checks.  Prolonged or repeated heating of fluids may result in loss of water, which can lead to performance degradation of the fluid.  For Type I fluids, the water loss may cause undesirable aerodynamic effects at low temperatures and for Type II, III, and IV fluids, the thermal exposure and/or water loss may cause a reduction in fluid viscosity leading to lower HOTs.  Other fluid degradations may result from chemical contamination or excessive mechanical shearing attributable to the use of improper equipments/systems such as pumps, control valves, or application devices.  It is recommended that checks be made of fluid quality prior to the start of the deicing season, prior to daily usage, and following system maintenance or after a fluid concentration change.  As a minimum, checks should include visual inspections and refractive index measurements and pH measurements if fluid contamination is suspected.  All of these measurement values should be within the limits recommended by fluid manufacturers.  In addition, for Type II, III, and IV fluids, the FAA advises that viscosity checks be performed if fluid degradation is suspected.  If viscosity checks are conducted, they should be performed in accordance with (IAW) fluid manufacturers’ recommendations. 

6.  OTHER CONCERNS/CONDITIONS.

A.  Inspection of Single-Engine High Wing Turboprop Aircraft.

(1)  In recent years, there has been a disproportionate number of ground icing accidents associated with improper checking/inspection of single-engine high wing turboprop aircraft employed in commercial service.  This is especially true of those single-engine high wing turboprop aircraft operated from remote locations with minimum facilities.  In several of these accidents it could not be determined whether the aircraft had been inspected/checked by the operator/pilot prior to departure attempt.  Holdover times were not an issue, since at the time of attempted departure, there was no active precipitation, and typically these accidents usually occurred during the first flight of the day, following a freezing precipitation event that had occurred earlier.  

(2)  For these types of operations, the single pilot/operator was usually the final person to perform the pre-takeoff check.  On one aircraft in particular, it has been shown that it is difficult to see clear frozen contaminations from a glancing view of the upper wing surface area (looking rearward from the wings leading edge) when the pilot uses the wing strut/step to see the aft portion of the wing.  Visual inspections can best be achieved, by using inspection ladders or deicing ladders, to achieve a higher vantage point so as to view the aft upper wing surface area. A number of ladder manufacturers provide wing inspection ladders that are ideal for this task. Principal operations inspectors (POI) are encouraged to discuss these observations with their operators, and to ensure that operators employ adequate means to allow a pilot to clearly see the entire upper wing surface from a suitable height above the wing.

B.  Residual Fluid Accumulations.

(1)  Incidents of severe airframe vibration or limit cycle oscillations (LCO) in-flight have been reported for certain medium-sized turbojet aircraft following ground deicing/anti-icing of the horizontal stabilizer.  These incidents have been attributed to an accumulation of deicing/anti-icing fluids and/or other residue in the elevator balance panel’s cavities and on external surfaces of the elevator tab.  The fluid may have accumulated in the balance bays due to inadequate drainage provisions on certain series of these aircraft.  Also, the current design of the elevator tab has been found to be aerodynamically sensitive to the accumulation of foreign materials on its surfaces.  Drainage provisions on later series of these aircraft are improved over those that have experienced the airframe vibrations and LCOs.  Additionally, the aircraft manufacturer has indicated that it has completed developmental designs for an improved elevator tab, which is less susceptible to the accumulation of foreign substances on its external surfaces.  

(2)  As an interim measure, the FAA issued, in 2002, an Airworthiness Directive (AD) covering the affected aircraft to mitigate possible future incidents of this nature (refer to FAA AD 2002-08-20, Airplane Flight Manual (AFM) – Limitations Section – Airspeeds).  The AD required the following:

· Repetitive cleaning of the elevator tab following every ground deicing of the horizontal stabilizer

· A one-time cleaning of the elevator balance bays  

· Modifications of the airplane flight manual (AFM) to limit airspeeds under certain conditions and provide the flightcrew with information relative to LCO

As of this bulletin’s publication, a redesign of the elevator trim tab of aircraft affected by this AD has been completed by the aircraft manufacturer and requirements of AD-2002-08-20 have been superceded by AD 2003-03-22.  This new AD requires the modification of the elevator and elevator trim tabs IAW the aircraft manufacturer’s Alert Service Bulletin.  All affected aircraft are to be modified before 18,000 flight cycles or before March 12, 2005.

C.  Fluid Dry-Out.

(1)  Reported incidents of restricted movement of flight control surfaces, while in-flight, attributed to fluid dry-out have continued.  Testing has shown that diluted Type II and IV fluids can produce more gel than neat fluids.  

NOTE:  Changing from Type IV to II will not necessarily result in an improvement.

(2)  Such events may occur with repeated use of Types II and IV fluids without prior application of hot water or Type I fluid mixtures.  This can result in fluid collecting in aerodynamically quiet areas or crevices, which do not flow off the wing during the takeoff ground roll.  These accumulations can dry to a gel-like or powdery substance.  Such residues can rehydrate and expand under certain atmospheric conditions, such as high humidity or rain.  Subsequently, the residues freeze, typically during flight at higher altitudes.  Rehydrated fluid gels have been found in and around gaps between stabilizers, elevators, tabs, and hinge areas.  This especially can be a problem with non-powered controls.  Some pilots reported that they have reduced altitude until the frozen residue melted, which restored flight control movement.

(3)  Several European air carriers have reported this condition in which the first (deicing) step was a diluted heated Type II or IV fluid and followed by a Type II or IV fluid as the second (anti-icing) step.  Yet, North American air carriers have not reported such occurrences.  Typically, North American air carriers use a two-step deicing/anti-icing procedure in which the first step is generally a hot Type I fluid mixture.  

(4)  The FAA has suggested that high-pressure washing in accordance with the aircraft manufacturers’ recommendations, with a hot Type I fluid/water mix in areas where fluid could accumulate, may alleviate the problem. For those locations equipped with Type III fluids, in lieu of Type I fluids, it is suggested that a high pressure washing with a heated Type III/water mix be employed.  Such a procedure may require subsequent lubrication.  If unsuccessful, fluid dry-out may become a maintenance issue, making appropriate procedures necessary to address the problem.  Increasing the frequency of inspection may be necessary if fluid dry-out with consequent restricted flight control movement becomes a recurring problem. 


(5)  You should check aircraft surfaces, quiet areas, and crevices for abnormal fluid thickening, appearance, or failure before flight dispatch, especially if Type II or IV fluids are used exclusively.  If you suspect residue as a result of fluid dry-out, spray with water from a spray bottle and wait 10 minutes.  Residue will rehydrate in a few minutes and be easier to identify.  This residue may require removal before takeoff. 
D.  Freezing Fog.  The freezing fog condition 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 (0.5 gm/dm²/hr) occurs with zero wind.  The measured deposit rate of freezing fog at 1 and 2.5 meters/sec wind speeds are 2 and 5 gm/dm²/hr, respectively.  Higher accumulations are possible with higher wind speeds.  Although the wind can affect fluid performance through high deposition rates, this factor is not accommodated for when generating fluid HOTs.

7.  NEW TECHNOLOGY. 

A.  Gas-Fired Infrared (IR) Systems.

(1)  A gas-fired IR system contained in a modular shelter facility is in operation at several airports, including the Continental IR deicing facility at Newark International Airport.  This system uses gas-fired units suspended from the ceiling of the modular shelter facility.  It imparts sufficient IR focused energy on the aircraft surfaces, which melts the frozen contaminants on the aircraft’s surfaces that are in the line-of-sight of the IR units.  This system has been used to deice commuter and moderate size (B-737) aircraft.  

(2)  With regard to such facilities, frozen contamination should be removed from aircraft surfaces before dispatch from the facility or anti-icing.  The latter is generally accomplished within the facility, after the deicing step, with the IR radiant energy at a reduced intensity.  The reduced intensity during the anti-icing step is intended to prevent re-accumulation of frozen contamination (e.g., snow) that may blow through the open ends of the facility.  

NOTE:  The dehydration of Types II and IV fluids, which may occur during constant and uninterrupted exposure to IR radiation, can adversely affect fluid performance.  The FAA advises the user to contact the manufacturer of the IR deicing facility and/or fluid manufacturer to determine the limit of IR exposure to which the fluid can be safely subjected without a degradation of fluid performance.  

(3)  The IR units may continue to operate between the deicing and anti-icing steps to evaporate the frozen contamination that has melted.  The FAA cautions that heated aircraft surfaces must not exceed manufacturer’s limits.  After removal of the IR energy source, surfaces that remain wet will require an application of heated deicing fluid to preclude refreezing.  When required (for operations other than frost or leading edge ice removal and when the OAT is at or below 0 °C (32 °F), an additional treatment with heated deicing fluid must be performed within the facility to prevent refreezing of water, which may remain in hidden areas.

B.  Mobile IR Systems.  A mobile IR deicing system that melts frozen contaminants from exposed aircraft surfaces continues to be developed.  This system consists of a moveable, boom-mounted heating panel installed on a truck.  Temperature controlled flameless catalytic heaters fueled by natural or propane gas generate the IR heat.  During operations, these heater panels are normally situated several feet from the aircraft surfaces and use temperature sensors to measure aircraft surface temperatures.  This system was used in the United States Air Force (USAF)-sponsored Aircraft Ground Deicing Evaluation exercise, conducted at the USAF Eglin Air Force Base (AFB) McKinley Cold Chamber in the spring of 2002.  The FAA anticipates that these units will usually be employed in pairs (or more).

C.  Forced Air Deicing Systems (FADS).

(1)  Overview.  The military and foreign air carriers have used FADS for years, but these were largely limited to the removal of loose snow.  Many of these systems were converted APUs and had a tendency to be unwieldy.  

(a)  The current generation of FADS is easier to handle and designed to remove frozen contamination by the use of forced air and forced air augmented with a Type I fluid injected into its high-speed air stream.  Although heated fluid is more effective, the fluid can be heated or unheated.  Due to compression heating, expect air temperature to rise.  Depending on the specific FADS, the operator may be able to select from several FAD modes, including:

· Forced air alone

· Forced air augmented by Type I fluid

· Type II and IV fluids applied over or injected into the forced air stream

NOTE:  These capabilities make the current generation of FADS more versatile than its predecessors.  

(b)  Some systems have an additional mode of operation, a fluid-only mode.  Generally, this mode is not as effective as the application of Type I using conventional equipment, mainly because a FADS system expels less fluid.  

(c)  Some systems have been retrofitted onto operational deicing vehicles while maintaining the vehicle’s original capability.  This enables the vehicle to operate as a FADS or conventional deicer.  A separate vehicle and deicing system operator are usually required.  However, some units may be fully operated from the deicing bucket/cab.  In a typical hybrid deicing system, the fluid and forced air are discharged coaxially with a separate nozzle/spray system being used for the anti-icing application of Type II and IV fluids.  In a manner similar to typical deicing operations, directional control of the discharge nozzle is accomplished from controls in the deicing bucket/cab. 

(2)  Possible Concerns with FADS.

(a)  The guidelines previously noted that Type I fluid was injected into the high-speed air stream.  Generally, FADS units are not limited to Type I fluid.  However, testing has indicated that degradation to the viscosity of Type II and IV fluids may occur when applied by a FADS.  This degradation appears to be influenced by the velocity and pressure of the forced air stream and the distance between the forced air nozzle and surface being deiced.  For direct injections, FPD fluid viscosity degradation has been shown to increase as the forced air velocity increased and as the distance between the FADS nozzle to the surface being deiced decreased.  

(b)  Additionally, FADS-applied fluid/mixtures may be unduly aerated.  Both of these factors may result in lower-than-published HOTs for Type II and IV fluids.  

(c)  Another factor that may reduce HOT in the air/fluid mode for all fluids is the apparent tendency of the high-speed air stream to thin out the fluid film as it is being applied.  Limited testing suggests such a possibility and indicates that less fluid is required to remove frozen contamination as compared to conventional deicing methods. However, for certain types of icing contamination, more time may be required to deice using a FADS.  

(d)  During the 2002-2003 icing season, the FAA and TC, in conjunction with two air carriers, conducted tests to characterize the deicing performance of FADS and their effects on HOT guidelines.  Tests were conducted at several locations, using the FADS in both the fluid injection mode and in the air-assist mode.  

(i)  In the injection mode, Type IV anti-icing fluids were injected directly into the forced air stream of the forced air delivery system; in the air-assist mode, anti-icing fluids were applied over the forced air stream and allowed to drip/fall into the forced air stream.  The desired results included validation of the ease of application of anti-icing fluids to include increased application distances and easier spreading of fluids on aircraft surfaces.  Also tested was the potential for the use of less fluid during the anti-icing procedure. 

(ii)  Following application using both the injection mode and the air-assist mode, the applied fluids were recovered and subjected to analysis for viscosity, aeration, and HOT performance. Results of viscosity evaluations from the fluids recovered from the air-injection mode were determined to be unacceptable.  Significant decreases in the fluids’ viscosities on the order of 40-50 percent were observed.  Thus, the conclusion was that HOT Guidelines should not be used when the anti-icing fluids are directly injected into the forced air stream.  Use of the air-assist mode to apply anti-icing fluid to deiced surfaces produced viscosities that were endorsed for the 2003-2004 icing season.  The units/equipment/fluid involved included:

· FMC LMD deicing truck

· Forced air delivery pressure @ 13 psi

· Forced air pressure @ 100/lbs/min

· Type IV fluid nozzle rated @ 20-25 GPM @ 50 psi

· Fluid brand: Clariant Safewing MP IV 2001

(e)  During the 2003-2004 icing season, additional tests were conducted in conjunction with an air carrier.  These tests, employing six Type IV fluids, were designed primarily to assess the effects of applying Type IV fluids in the air-assist mode from a FADS.  The fluids were applied employing both conventional anti-icing applications methods and the forced air-assist method.  FMC LMD-2000 and the FMC Tempest II Ground Deicing Equipment with standard application pressures and flow-rates were employed in the tests.  Two fluid viscosity measurement samples were taken from four sources/locations during the process.  These included: 

· Fluid Delivery Tote,

· Truck Tank, 

· Test Wing employing conventional anti-icing application

· Test wing employing forced air-assist application

Prior to measuring viscosities, the fluid samples were centrifuged to remove entrapped air bubbles as recommended in Brookfield viscosity measurement practices.

(i)  Results were mixed.  The shear imparted into four of the six fluids tested produced viscosities below acceptable LOWVs, and these fluids were deemed to not be satisfactory for forced air-assist applications.  The LOWV represents the lowest viscosity that a fluid should have after it has been applied to an aircraft wing.  Applied fluids with viscosities lower than the LOWV may produce HOTs shorter than those given in the HOT guidelines.  Two of the fluids produced samples that exhibited viscosities above the LOWVs.  However, the acceptable viscosities were deemed to be a function of the initial viscosities of the samples tested.  One fluid, Clariant Safewing MP IV 2001, was found to produce acceptable viscosity values above its LOWV when its initial viscosity was within 90% of the upper end of its production range of 30,000 cP.  The other fluid, Clariant Safewing MP IV 2012 Protect, was found to produce acceptable viscosity values above its LOWV when its initial viscosity was within 75% of the upper end of its production range of 20,000 cP.


(ii)  The salient characteristics of two Type IV fluids that were found to exhibit acceptable viscosities when applied by forced air-assist from the FMC LMD-2000 or FMC Tempest II ground equipment are as follows:

	FLUID
	LOWV  (cP)
	High End of Production Range (cP)
	TOTE VISCOSITY (cP)

	CLARIANT SAFEWING MP IV 2001
	18,000
	30,000
	27,000

	CLARIANT SAFEWING MP IV 2012 PROTECT
	 7,800
	20,000
	15,000


(iii)  Thus, at this time, due to the uniqueness of the Type IV fluids tested, the FAA will only endorse the use of Type IV HOT guidelines for the above mentioned FAD equipment and the Clariant Safewing MP IV 2001 and the Clariant Safewing MP IV 2012 Protect Type IV fluids which exhibit Tote viscosity values of 27,000 and 15,000 cP, respectively, for air-assist applications. 

(iv)  Additional anti-icing fluids employing forced air delivery systems that have been optimized for anti-icing applications (i.e., lower air pressures, different fluid velocities and spray patterns, different contact angles between the forced air stream and the fluid spray) may prove to provide acceptable HOT results when applied in the air-assist mode.  During the upcoming 2004-2005 icing season, additional tests are planned in which other fluids and forced air equipment configurations will be evaluated.

(f)  Also, note that forced air or air/fluid applications may not eliminate the need for conventional fluid deicing and anti-icing for all types of freezing/frozen precipitation.

NOTE:  Except for the equipment and fluid mentioned above in the air-assist mode, you should not use published HOT guidelines when using forced air, unless followed by the application of deicing and anti-icing fluid without forced air.  The fluids should be applied in accordance with standard application procedures, such as presented in FAA advisory material and/or SAE document ARP4737.

(g)  FADS vary in many respects (e.g., airflow pressure and rate, fluid flow pressure and rate, and optimum effective distance with and without fluid injection).  Currently, these factors make it difficult to be specific with procedures without conducting actual tests.  Adhere to the usual manufacturer cautions when operating FADS.  For example, do not exceed the airframe manufacturer’s limits regarding surface temperature and pressure in the air or air/fluid impact areas.  The FADS and airframe manufacturer literature should be consulted. 

(3)  Additional Precautions for FADS.  

(a)  Ear protection will normally be used and is required when noise levels exceed 85 decibels (dB).  

(b)  Exercise caution around ground personnel.  The potential for blown ice chunks striking ground personnel and the restriction to visibility due to blown loose snow are possible problems.  

(c)  Exercise caution to preclude: 

· Directing forced air into sensitive aircraft areas

· Blowing snow or slush into landing gear and wheel well areas

· Blowing ice, snow, and slush into aircraft engine inlets, APU inlets, and control surface hinge areas  

NOTE:  You should obtain information regarding a specific system from its manufacturer’s technical literature.  The SAE document ARD 50102, “Forced Air or Forced Air/Fluid Equipment for Removal of Frozen Contaminants,” provides information on forced air systems and their usage.

D.  Non-Glycol-Based Deicing/Anti-Icing Fluids.  In recent years, new non-glycol-based Type I deicing/anti-icing fluid have been qualified to the requirements of AMS-1424.  These fluids, based upon glucose-lactate combinations and other formulations, successfully completed qualification tests and were considered to be environmentally benign when compared to glycol-based deicers.  One of these fluids, Metss ADF-2, was a slightly different formulation of the earlier non-glycol-based Metss ADF fluid.  The USAF undertook initial use of the Metss fluid in 2003; however, results were unfavorable.  Consequently, the USAF withdrew this fluid from service, citing undesirable stickiness and tackiness of residual fluids.  Therefore, the METSS ADF-2 Type I fluid is removed from the FAA-qualified fluids list for 2004-2005.


E.  Ground Ice Detectors (GID).  GID developments have continued during the past year. These include wide-area, hand-held ice detection systems that use advanced optical technology capable of quickly detecting aircraft contamination from distances up to 200 feet from the aircraft.   GIDs have shown a potential for more efficient deicing operations; however, these devices have several disadvantages that could preclude their use as primary ice detectors (i.e., as replacements for approved tactile or visual inspections).  The most significant disadvantage is the 0.5 mm threshold standard.  This standard allows for a certain amount of ice to remain on the critical surfaces of the aircraft, which conflicts with part 91, section 91.527, sections 121.629, 125.221, and 135.227.  These regulations require all ice contaminants to be removed from the critical surfaces of an aircraft before takeoff.

F.  Frost.  Several inquiries have been made relative to active frost.  Active frost is a frost condition demonstrating actively growing crystals that gain in mass and thickness, and is considered a precipitation condition.  It typically forms at night under clear skies and calm winds when the OAT is below 

0 oC and the dew point temperature spread is less than 

3 (C.  The temperature of the aircraft surface must be below 

0 oC.  As an example, if an aircraft is parked outdoors on a cold, clear night, heat can radiate from its surface at a rate greater than is absorbed from its surroundings.  The net effect is that the aircraft surface temperature drops below the OAT.  If this temperature is below the frost point temperature of the air, moisture will deposit in the form of hoarfrost.
(1)  As a guide, if there is frost on any object in the deicing area (including the aircraft) and the OAT and dew point are 3 oC apart and narrowing, there is likely to be active frost.  If the OAT and dew point are 3 oC apart and expanding, it is not clear if there is active frost.  Therefore, if there is doubt, treat the condition as active frost.  Weather forecasts and Aviation Routine Weather Reports (METAR) usually do not provide information on frost conditions.

(2)  Thin hoarfrost is acceptable on the upper surface of the aircraft fuselage if all vents and ports are clear.  This hoarfrost is usually a uniform white deposit of fine crystalline texture, as indicated above, and is thin enough for observers to visually distinguish aircraft paint surface features underneath it, such as paint lines, markings, and lettering.

8.  ACTION.

A.  Distribution.  POIs should distribute these tables to all part 121, 125, and 135 certificate holders who have an approved part 121 deicing/anti-icing program (this bulletin and the attached HOT guidelines can be downloaded at: http://www.faa.gov/avr/afs/fsat/fsatl.htm).  They also should distribute HOT and application guidelines to operators who are not required to have an approved program, but who deice or anti-ice with fluids and use these guidelines during winter weather operations.  The attached HOT and application guidelines supersede all previously approved HOT and application guidelines for application of deicing/anti-icing fluid mixtures.

B.  HOT Guidelines.  POIs should inform certificate holders of the approved HOT guidelines and application procedures attached to this bulletin. POIs should recommend that these HOT tables and application guidelines be incorporated into the certificate holder’s procedures or programs.  Certificate holders should use these tables and application guidelines or the data contained in them to develop tables and guidelines that are acceptable to the Administrator.

C.  Information for Deicing/Anti-Icing Updates.  POIs should provide the carriers with the following information, which should be incorporated into their approved ground deicing/anti-icing updates for the 2004-2005 winter season:

(1)  Fluid Application.

(a)  During previous seasons, surveillance of deicing/anti-icing operations has indicated several problems in fluid application.  These findings include:

· Instances when fluid was applied in the reverse order of company-approved procedures, (e.g., approved procedure being wing-tip to wing-root)

· Insufficient fluid temperature buffers

· Incomplete removal of contamination

(b)  Frozen contamination on wing surfaces at altitude has been reported.  

(i)  To minimize such occurrences, when performing a deicing/anti-icing procedure, accomplish the first step (deicing) by applying the hot fluid with the nozzle as close to the surface as possible.  Increasing the distance from the nozzle to the surface results in progressively greater loss of fluid heat and deicing capability.  This condition is aggravated as the fluid application pattern is adjusted toward a spray mode.  Also, maintain a safe distance between deicing equipment and aircraft surfaces to avoid contact.  

(ii)  Additionally, cover the entire aircraft surface by the deicing operation rather than rely on fluid flowback over contaminated areas.  This will provide greater assurance that no frozen precipitation remains under the deicing fluid.  

(iii)  As a final precautionary step, apply sufficient fluid to ensure that any remaining diluted fluid on the deiced surfaces (as a result of the deicing process) is displaced by a fluid with a freezing point of at least 10°C (18°F) below the OAT.  Determine this by checking the refractive index/BRIX (refer to the manufacturer’s information).  

NOTE:  The freezing point of 10°C (18°F) below the OAT refers only to a Type I fluid.  

(iv)  Historically, Type I, II, and IV application guides have recommended a minimum fluid temperature of 60°C (140°F) at the nozzle for deicing.  Field testing using properly functioning deicing equipment has shown that fluid temperatures of 60 °C (140 °F) at the nozzle are readily obtained and usually 10 °C to 20 °F higher.

(c)  Ground testing the effectiveness of Type II and IV fluids is highly dependent on the training and skill of the individual applying the fluids.  

(i)  When these fluids are used, ground personnel should ensure that they are evenly applied so that all critical surfaces, especially the leading edge of the wings, are covered with fluid.  

(ii)  In addition, an insufficient amount of anti-icing fluid, especially in the second step of a two-step procedure, may cause reduced HOT due to the uneven application of the second step fluid.  

(d)  In conditions where frozen contaminants, such as dry snow, are not adhering to any part of the wings or other critical surfaces, removing these contaminants with deicing fluid is inadvisable. A limited amount of dry snow provided it can be established that none of the snow is adhering to critical surfaces, may be allowed to “blow off” the aircraft during takeoff. However, when the amount of dry snow is significant, it is advisable to remove it before takeoff with some mechanical means that does not contribute to melting.

(2) Communication.

(a) Communication between all personnel involved in the air carrier’s approved program is critical to ensuring that the pilot has the information needed to make the final determination that the aircraft is free of adhering contamination before flight.  Approved programs should emphasize that all personnel (e.g., management personnel, dispatchers, ground personnel, and flight crewmembers) who perform duties, as outlined in the approved program, clearly and concisely communicate essential information to ensure that no frozen contaminants are adhering to any critical surfaces of the aircraft.  In Canada, a centralized deicing facility has introduced electronic signs to aid in the transmission of critical information to the flightcrews.  This includes aircraft ground control information at the deicing pad and information on the on-going deicing/anti-icing procedure and fluid application.  Long-range plans are underway to employ Airborne Communications Addressing and Reporting System (ACARS) datalink systems of aircraft to relay deicing information to the flightcrews. 

(b)  Specifically, review approved programs to determine whether the ground personnel accomplishing the deicing/anti-icing procedure communicate the following information to the pilot:

· The type fluid used (for Types II and IV fluids, the specific manufacturer name and type fluid or 

SAE Type II or SAE Type IV) 

· The percentage of fluid within the fluid/water mixture (for Type II and IV fluids) 

· The local time the final deicing/anti-icing began  

· The results of the post-deicing/anti-icing check, unless the approved program has other procedures for ensuring this information is conveyed to the pilot

(c)  Although reporting the results of the post-deicing/anti-icing check may be redundant in some cases, it confirms to the pilot that all contamination has been removed from the aircraft.

(3)  Representative Surfaces/Where Fluids Tend to Fail First.  Preliminary aircraft testing indicates that the first fluid failures on test aircraft appear to occur on the leading or trailing edges of the wing’s surface rather than the mid-chord section of the wing.  Tests also indicate that fluid failures may be difficult to identify.  POIs should reevaluate those aircraft representative surfaces currently included within the air carrier’s approved program to affirm that representative surfaces provide the pilot a proper indication of the status of the aircraft’s critical surfaces.  Where possible, representative surfaces should:

· At least include a portion of the wing leading edge 

· Be visible by the pilot from within the aircraft

D.  Operations During Light Freezing Rain/Freezing Drizzle.

(1)  POIs should inform air carriers electing to operate in light freezing rain or freezing drizzle weather conditions to use Type II, III, or IV anti-icing fluid.  Approved programs should clearly state that deicing/anti-icing fluids do not provide any protection from contamination once the aircraft is airborne.

(2)  Air carriers not electing to use Type II, III, or IV anti-icing fluid while operating during light freezing rain or freezing drizzle conditions should develop and use special procedures.  Examples of special procedures include:

· An approved external pre-takeoff contamination check 

· A remote deicing capability

· Other special means of enhancing the safety of operation during these conditions (such as the use of advanced wide area optical technology capable of detecting aircraft contamination)

(3)  POIs should use special emphasis surveillance during periods of light freezing rain and freezing drizzle. Surveillance should affirm that approved checks or other special procedures, as stated above, are effective and conducted in accordance with the air carrier's approved deicing/anti-icing program.  

NOTE:  Exercise care in examining engine air inlets for clear ice.  Such frozen contamination can be dislodged and drawn into engines after start-up.  High rear-mounted engines may be difficult to inspect.  The problem is compounded because clear ice may be difficult to detect visually and require tactile examination. Additionally, wide area GIDs have been shown to be very effective in locating ice lodged in the air inlets of turbojet engines.

E.  References.  Refer to Order 8400.10, Air Transportation Operations Inspector’s Handbook, volume 6, chapter 2, section 10, Ground Deicing/Anti-Icing Inspections; and volume 4, chapter 8, Ground Deicing/Anti-Icing Programs.
9.  PROGRAM TRACKING AND REPORTING SUBSYSTEM (PTRS) INPUT.  POIs must make a PTRS entry to record the actions directed by this bulletin with each of their operators, as outlined in HBAT 00-13, PTRS Documentation of Action Required by Flight Standards Bulletins.  List the PTRS entry as Activity Code No. 1381 and enter it into the “National Use” field as “FSAT04ICE” (no quotes or punctuation).  POIs should use the comments section to record comments of interaction with the operators. 

10.  ATOS ACTION.  Within 30 days of receiving this bulletin, POIs will ensure that the Director of Safety of their assigned air carrier is aware of it.

A.  The POI must assess the air carrier’s response to the recommendation.  An air carrier’s failure to implement these recommendations into their existing program could result in an increase in risk in several areas.

B.  The POI must determine if additional surveillance is required or further air carrier action is necessary to address the potential increased risk.  Possible additional actions may include retargeting the Comprehensive Surveillance Program (CSP) to include accomplishing appropriate Safety Attribute Inspections (SAI) or Element Performance Inspections (EPI), convening a System Analysis Team (SAT), or re-evaluating air carrier approvals or programs.

11.  ATOS REPORTING.  POIs will make an ATOS entry using the “Other Observation DOR” functionality to record the actions directed by this bulletin.  The POI will access the “Create DOR” option on their ATOS Homepage, select the “Other Observation” tab, and:

A.  Select System:  3.0 Flight Operations. 

B.  Select Sub-system: 3.1 Air Carrier Programs and Procedures.

C.  Select the appropriate air carrier from the drop-down menu.

D.  Select “1381” from the “PTRS Activity Number” drop-down menu.

E.  Enter the date the activity was started and completed.

F.  Enter the location where the activity was performed.

G.  Enter “FSAT0405” in the “Local/Regional/National Use” field. 

H.  Use the “Comments” field to record any comments reflecting interaction with the air carrier and the air carrier’s response to the recommendation. 

I.  Input any actions taken in the “Reporting Inspector Action Taken” field. 

J.  Select the “Save” button after all entries have been made.
12.  INQUIRIES.  The Air Transportation Division, AFS-200, developed this bulletin.  Direct any questions or comments to the Air Carrier Operations Branch, AFS-220, at (202) 267-3749.

13.  EXPIRATION.  This bulletin expires October 31, 2005.

/s/ Matthew Schack

Manager, Air Transportation Division

TABLE OF CONTENTS FOR HOT GUIDELINES

FOR WINTER 2004-2005

TABLE
PAGE
Table 1.  FAA Guideline for Holdover Times Anticipated for SAE Type I Fluid Mixtures as a Function of Weather Conditions and OAT.
1

Table 1A. FAA Guidelines for the Application of SAE Type I Fluid Mixtures.
2

Table 1B. Snowfall Intensities as a Function of Prevailing Visibility. 
3
Table 2.  FAA Guideline for Holdover Times Anticipated for SAE Type II Fluid Mixtures as a Function of Weather Conditions and OAT.
4

Table 2A. FAA Guideline for Holdover Times Anticipated for KILFROST ABC-II PLUS Type II Fluid Mixtures as a Function of Weather Conditions and OAT.
5

Table 2B. FAA Guideline for Holdover Times Anticipated for KILFROST ABC-2000 Type II Fluid Mixtures as a Function of Weather Conditions and OAT.
6

Table 2C. FAA Guideline for Holdover Times Anticipated for OCTAGON E-MAX II Type II Fluid Mixtures as a Function of Weather Conditions and OAT.
7

Table 2D. FAA Guideline for Holdover Times Anticipated for SPCA ECOWING 26 Type II Fluid Mixtures as a Function of Weather Conditions and OAT.
8

Table 2E. FAA Guideline for Holdover Times Anticipated for CLARIANT SAFEWING MP II 2025 ECO Type II Fluid Mixtures as a Function of Weather Conditions and OAT.
9

Table 3.  FAA Guideline for Holdover Times Anticipated for SAE Type III Fluid Mixture as a Function of Weather Conditions and OAT.
10

TABLE
PAGE

Table 4.  FAA Guideline for Holdover Times Anticipated for SAE Type IV Fluid Mixtures as a Function of Weather Conditions and OAT.
11

Table 4A. FAA Guideline for Holdover Times Anticipated for UCAR ULTRA+ Type IV Fluid Mixtures as a Function of Weather Conditions and OAT.
12

Table 4B. FAA Guideline for Holdover Times Anticipated for OCTAGON MAX-FLIGHT Type IV Fluid Mixtures as a Function of Weather Conditions and OAT.
13

Table 4C. FAA Guideline for Holdover Times Anticipated for OCTAGON MAX-FLIGHT 04 Type IV Fluid Mixtures as a Function of Weather Conditions and OAT.
14

Table 4D. FAA Guideline for Holdover Times Anticipated for KILFROST ABC-S Type IV Fluid Mixtures as a Function of Weather Conditions and OAT.
15

Table 4E. FAA Guideline for Holdover Times Anticipated for CLARIANT SAFEWING MP IV 1957 Type IV Fluid Mixtures as a Function of Weather Conditions and OAT
16

Table 4F. FAA Guideline for Holdover Times Anticipated for CLARIANT SAFEWING MP IV 2001 Type IV Fluid Mixtures as a Function of Weather Conditions and OAT.
17

Table 4G. FAA Guideline for Holdover Times Anticipated for CLARIANT SAFEWING MP IV 2012 PROTECT Type IV Fluid Mixtures as a Function of Weather Conditions 


and OAT.
18

Table 4H. FAA Guideline for Holdover Times Anticipated for CLARIANT SAFEWING MP IV 2030 ECO Type IV Fluid Mixtures as a Function of Weather Conditions 


and OAT
19

Table 4I. FAA Guideline for Holdover Times Anticipated for SPCA 
AD-480 Type IV Fluid Mixtures as a Function of Weather Conditions and OAT.
20

Table 5.  FAA Guidelines for the Application of SAE Type II, Type III and Type IV Fluid Mixtures..
21

Table 6.  List of Qualified Deicing/Anti-Icing Fluids –
Winter 2004-2005.
22-24

FAA TYPE I Holdover Time Guideline

 Table 1.  FAA Guideline for Holdover Times Anticipated for SAE Type I Fluid Mixtures as a Function of Weather Conditions and OAT.

      CAUTION:  THIS TABLE IS FOR DEPARTURE PLANING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.

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

	(C
	(F
	Frost*
	Freezing Fog
	Very (
Light Snow((
	Light (
Snow((
	Moderate( 

Snow((
	**Freezing 

Drizzle
	Light 

Freezing

 Rain
	Rain on Cold Soaked Wing
	Other‡

	-3 and above
	27 and above 
	0:45
	0:11 - 0:17
	0:18-0:22
	0:11 - 0:18
	0:06 - 0:11
	0:09 - 0:13
	 0:02 - 0:05
	0:02 - 0:05
	CAUTION:  
No holdover time guidelines exist

	below -3  to –6
	below 27 to 21
	0:45
	0:08 - 0:13
	0:14-0:17
	0:08 - 0:14
	0:05 - 0:08
	0:05 - 0:09
	 0:02 - 0:05
	CAUTION: Clear ice may require touch for confirmation
	

	below -6  to –10
	below 21 to 14
	0:45
	0:06 - 0:10
	0:11-0:13
	0:06 - 0:11
	0:04 - 0:06
	0:04 - 0:07
	 0:02 - 0:05
	
	

	below
 -10
	below   14
	0:45
	0:05 - 0:09
	0:07-0:08
	0:04 - 0:07
	0:02 - 0:04
	
	


    (C 
= Degrees Celsius


OAT
= Outside Air Temperature

    (F
= Degrees Fahrenheit


FP
= Freezing Point

THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.
*     During conditions that apply to aircraft protection for ACTIVE FROST

**   Use light freezing rain holdover times if positive identification of freezing drizzle is not possible

‡    Heavy snow, snow pellets, ice pellets, moderate and heavy freezing rain, hail

(   Snow includes snow grains

((   TO USE THESE TIMES, 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
SAE Type I fluid/water mixture is selected so that the FP of the mixture is at least 10 (C (18 (F) below OAT.

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 WILL REDUCE HOLDOVER TIME BELOW THE LOWEST TIME STATED IN THE RANGE.  HOLDOVER TIME MAY BE REDUCED WHEN AIRCRAFT SKIN TEMPERATURE IS LOWER THAN OAT.

· SAE TYPE I FLUID USED DURING GROUND DEICING/ANTI-ICING IS NOT INTENDED FOR -- AND DOES NOT PROVIDE -- PROTECTION DURING FLIGHT.


 Effective:  October 1, 2004

TABLE  1A - FAA Guidelines for the Application of SAE Type I Fluid Mixtures.

Minimum Concentrations as a Function of Outside Air Temperature (OAT).

Concentrations in % V/V

	OAT
	One-step Procedure

Deicing/Anti-icing
	Two-step Procedure



	
	
	First step: Deicing
	Second step: Anti-icing 1

	-3 (C (27(F)

and above
	Mix of fluid and water heated to 60(C (140(F) minimum at the nozzle, with a freezing point of 

at least 10 (C (18 (F)
below OAT


	Water or a mix of fluid and water heated to 60(C

(140 (F) minimum at the
nozzle 
	Mix of fluid and water heated to 60(C (140(F) minimum 

at the nozzle, 

with a freezing point of 

at least 10 (C (18 (F)
below OAT



	Below 

-3 (C (27 (F)


	
	Freezing point of heated fluid
mixture shall not be
more than 3 (C (5 (F)
 above OAT
	

	Note:
Upper temperature limit shall not exceed fluid and aircraft manufacturers’ recommendations.

Note:
This table is applicable for the use of Type I Holdover Time Guidelines.  If holdover times are not required, a

             temperature of 60(C (140(F) at the nozzle is desirable.
Caution: Wing skin temperatures may differ and, in some cases, be lower than OAT.


  A stronger mix (more glycol) can be used under these conditions.

	1) To be applied before first step fluid freezes, typically within 3 minutes.





Effective:  October 1, 2004

Table 1B.  Snowfall INTENSITIES as a Function of prevailing Visibility for type i holdover time guidelines
	Time of Day
	Temp.
	Visibility (Statute Mile)
	

	
	((C)
	((F)
	(2 1/2
	2
	1 1/2
	1 
	3/4
	1/2
	(1/4
	

	Day
	colder/equal

-1
	colder/equal 30
	Very

Light
	Very Light
	Light
	Light
	Moderate
	Moderate
	Heavy
	Snowfall Intensity

	
	warmer than

-1
	warmer than 30
	Very

Light
	Light
	Light
	Moderate
	Moderate
	Heavy
	Heavy
	

	Night
	colder/equal

-1
	colder/equal 30
	Very

Light
	Light
	Moderate
	Moderate
	Heavy
	Heavy
	Heavy
	

	
	warmer than

-1
	warmer than 30
	Very

Light
	Light
	Moderate
	Heavy
	Heavy
	Heavy
	Heavy
	

	NOTE:Based upon technical report, “The Estimation of Snowfall Rate Using Visibility,”   

Rasmussen, et al., Journal of Applied Meteorology, October 1999 and additional in situ data. 

NOTE:  This table may be employed in estimating snow intensities for use with Type II, III and Type IV Holdover 

Time Guidelines.



	HEAVY = Caution - no holdover time guidelines exist 

















Effective:  October 1, 2004

FAA TYPE II Holdover Time Guideline
TABLE 2 - FAA Guideline for Holdover Times Anticipated for SAE Type II Fluid Mixtures as a Function of Weather Conditions and OAT.

  CAUTION:  THIS TABLE IS FOR DEPARTURE PLANNING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.
	Outside Air Temperature
(OAT)
	Manufacturer Specific Type II Fluid Concentration

Neat-Fluid/Water

(Vol. %/Vol. %)
	Approximate Holdover Times Under Various Weather Conditions (hours: minutes)

	°C
	°F
	
	Frost*
	Freezing Fog
	Snow(
	Freezing  Drizzle*** 
	Light Freezing Rain
	Rain on Cold Soaked  Wing
	Other‡

	
above 0
	
above 32
	
100/0
	 
12:00
	0:35-1:30
	  0:20-0:55
	0:30-0:55
	0:15-0:30
	0:05-0:40
	CAUTION:

No holdover

time guidelines

exist

	
	
	
75/25
	
6:00
	0:25-1:00
	0:15-0:40
	0:20-0:45
	0:10-0:25
	0:05-0:25
	

	
	
	
50/50
	
4:00
	0:15-0:30
	0:05-0:15
	0:05-0:15
	0:05-0:10
	CAUTION:

Clear ice

may require

touch for

confirmation
	

	
0 to -3
	
32 to 27
	
100/0
	
8:00
	0:35-1:30
	0:20-0:45
	0:30-0:55
	0:15-0:30
	
	

	
	
	
75/25
	
5:00
	0:25-1:00
	0:15-0:30
	0:20-0:45
	0:10-0:25
	
	

	
	
	
50/50
	
3:00
	0:15-0:30
	0:05-0:15
	0:05-0:15
	0:05-0:10
	
	

	below 

-3 to -14
	below

27 to 7
	
100/0

	
8:00
	0:20-1:05
	0:15-0:35
	**0:15-0:45
	**0:10-0:25
	
	

	
	
	
75/25
	
5:00
	0:20-0:55
	0:15-0:25
	**0:15-0:30
	**0:10-0:20
	
	

	below

 -14  to -25
	below

7  to -13
	
100/0

	
8:00
	0:15-0:20
	0:15-0:30 
	
	

	below 

-25
	below 

-13
	 
100/0 
	
SAE Type II fluid may be used below –25 °C (-13 °F) provided the freezing point of the fluid is at least 7 (C (13 °F) below the OAT and the aerodynamic acceptance criteria are met.  Consider use of SAE Type I when SAE Type II fluid cannot be used.


               °C = Degrees Celsius
   °F = Degrees Fahrenheit
OAT = Outside Air Temperature
VOL = Volume

THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.

*     During conditions that apply to aircraft protection for ACTIVE FROST

**    No holdover time guidelines exist for this condition below  -10 (C (14 (F)

***   Use light freezing rain holdover times if positive identification of freezing drizzle is not possible

‡    Snow pellets, ice pellets, heavy snow, moderate and heavy freezing rain, and hail

(        Snow includes snow grains

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.

· SAE TYPE II FLUID USED DURING GROUND DEICING/ANTI-ICING IS NOT INTENDED FOR AND DOES NOT PROVIDE PROTECTION DURING FLIGHT.

Effective:  October 1, 2004
TABLE 2A - FAA Guideline for Holdover Times Anticipated for KILFROST ABC-II PLUS Type II Fluid Mixtures as a Function of Weather Conditions and OAT – Viscosity of Neat 100% Fluid Tested 3,600cP, 20 oC, 0.3 RPM, Spindle LV2, 250ml beaker, 150ml fluid, 10 min. grd. leg.

                CAUTION:  THIS TABLE IS FOR DEPARTURE PLANNING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.
	OAT
	Manufacturer Specific Type II Fluid Concentration

Neat-Fluid/Water

(Vol. %/Vol. %)
	Approximate Holdover Times Under Various Weather Conditions (hours: minutes)

	°C
	°F
	
	Frost*
	Freezing Fog
	Snow(
	Freezing   Drizzle*** 
	Light Freezing Rain
	Rain on Cold Soaked  Wing
	Other‡

	above 0
	above 32
	
100/0
	
12:00
	1:10-2:25
	0:35-1:20
	0:35-1:10
	0:30-0:40
	0:05-1:00
	CAUTION:

No holdover

time

guidelines

exist

	
	
	
75/25
	
6:00
	1:10-2:25
	0:35-1:10
	0:30-1:00
	0:20-0:40
	0:05-0:50
	

	
	
	
50/50
	
4:00
	0:15-0:45
	0:20-0:40
	0:05-0:25
	0:05-0:15
	CAUTION:

Clear ice

may require

touch for

confirmation
	

	0 to -3
	32 to 27
	
100/0
	
8:00
	1:10-2:25
	0:25-0:55
	0:35-1:10
	0:30-0:40
	
	

	
	
	
75/25
	
5:00
	1:10-2:25
	0:25-0:50
	0:30-1:00
	0:20-0:40
	
	

	
	
	
50/50
	
3:00
	0:15-0:45
	0:15-0:35
	0:05-0:25
	0:05-0:15
	
	

	below 

-3 to -14
	below

27 to 7
	
100/0
	
8:00
	0:30-1:05
	0:15-0:35
	**0:15-0:45
	**0:10-0:30
	
	

	
	
	
75/25
	
5:00
	0:20-0:55
	0:15-0:35
	**0:15-0:30
	**0:10-0:20
	
	

	below

  -14  to -25
	below

  7 to -13
	
100/0
	
8:00
	0:15-0:20
	0:15-0:30 
	

	below -25
	below -13
	
100/0 
	Kilfrost ABC-II PLUS Type II fluid may be used below –25 °C (-13 °F) provided the freezing point of the fluid is at least 7 °C (13 °F) below the OAT and the aerodynamic acceptance criteria are met.  Consider use of SAE Type I when Kilfrost ABC-II PLUS Type II fluid cannot be used.


             °C = Degrees Celsius             OAT = Outside Air Temperature

             °F = Degrees Fahrenheit        VOL = Volume

           THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.

          * 
   During conditions that apply to aircraft protection for ACTIVE FROST

         **
   No holdover time guidelines exist for this condition below  -10 (C (14 (F)

         ***   Use light freezing rain holdover times if positive identification of freezing drizzle is not possible

          ‡    Snow pellets, ice pellets, heavy snow, moderate and heavy freezing rain, and hail

                (     Snow includes snow grains

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.

· KILFROST ABC-II PLUS TYPE II FLUID USED DURING GROUND DEICING/ANTI-ICING IS NOT INTENDED FOR AND DOES NOT PROVIDE PROTECTION DURING FLIGHT.



Effective:  October 1, 2004

TABLE 2B - FAA Guideline for Holdover Times Anticipated for KILFROST ABC-2000 Type II Fluid Mixtures as a Function of Weather Conditions and OAT – Viscosity of Neat 100% Fluid Tested 2,350 cP, 20 oC, 0.3 RPM, Spindle LV2, 250ml beaker, 150ml fluid, 10 min. grd. leg.

                CAUTION:  THIS TABLE IS FOR DEPARTURE PLANNING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.
	OAT
	Manufacturer Specific Type II Fluid Concentration

Neat-Fluid/Water

(Vol. %/Vol. %)
	Approximate Holdover Times Under Various Weather Conditions (hours: minutes)

	°C
	°F
	
	Frost*
	Freezing Fog
	Snow(
	Freezing   Drizzle*** 
	Light Freezing Rain
	Rain on Cold Soaked  Wing
	Other‡

	above 0
	above 32
	
100/0
	
12:00
	1:30-3:05
	0:40-1:15
	0:55-1:35
	0:40-0:50
	0:15-1:10
	CAUTION:

No holdover

time

guidelines

exist

	
	
	
75/25
	
6:00
	1:40-3:30
	0:40-1:15
	0:45-1:15
	0:40-0:50
	0:15-1:40
	

	
	
	
50/50
	
4:00
	1:00-2:10
	0:15-0:30
	0:15-0:25
	0:05-0:15
	CAUTION:

Clear ice

may require

touch for

confirmation
	

	0 to -3
	32 to 27
	
100/0
	
8:00
	1:30-3:05
	0:30-1:00
	0:55-1:35
	0:40-0:50
	
	

	
	
	
75/25
	
5:00
	1:40-3:30
	0:30-1:05
	0:45-1:15
	0:40-0:50
	
	

	
	
	
50/50
	
3:00
	1:00-2:10
	0:15-0:30
	0:15-0:25
	0:05-0:15
	
	

	below 

-3 to -14
	below

27 to 7
	
100/0
	
8:00
	0:35-1:25
	0:25-0:45
	**0:25-0:50
	**0:10-0:30
	
	

	
	
	
75/25
	
5:00
	0:35-1:15
	0:25-0:50
	**0:25-0:55
	**0:15-0:30
	
	

	below

  -14  to -25
	below

  7 to -13
	
100/0
	
8:00
	0:20-0:45
	0:15-0:30 
	

	below -25
	below -13
	
100/0 
	Kilfrost ABC-2000  Type II fluid may be used below –25 °C (-13 °F) provided the freezing point of the fluid is at least 7 °C (13 °F) below the OAT and the aerodynamic acceptance criteria are met.  Consider use of SAE Type I when Kilfrost ABC-2000 Type II fluid cannot be used.


             °C = Degrees Celsius             OAT = Outside Air Temperature

             °F = Degrees Fahrenheit        VOL = Volume

           THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.

          * 
   During conditions that apply to aircraft protection for ACTIVE FROST

         **
   No holdover time guidelines exist for this condition below  -10 (C (14 (F)

         ***   Use light freezing rain holdover times if positive identification of freezing drizzle is not possible

          ‡    Snow pellets, ice pellets, heavy snow, moderate and heavy freezing rain, and hail

                (     Snow includes snow grains

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.

· KILFROST ABC-2000 TYPE II FLUID USED DURING GROUND DEICING/ANTI-ICING IS NOT INTENDED FOR AND DOES NOT PROVIDE PROTECTION DURING FLIGHT.



Effective:  October 1, 2004

TABLE 2C - FAA Guideline for Holdover Times Anticipated for Octagon E-MAX II Type II Fluid Mixtures as a Function of Weather Conditions and

 OAT – Viscosity of Neat 100% Fluid Tested 13,520 cP, 20 oC, 0.3 RPM, Spindle LV1, 600 ml beaker, 500 ml fluid, 33 min 20 sec, grd. leg
                CAUTION:  THIS TABLE IS FOR DEPARTURE PLANNING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.
	OAT
	Manufacturer Specific Type II Fluid Concentration

Neat-Fluid/Water

(Vol. %/Vol. %)
	Approximate Holdover Times Under Various Weather Conditions (hours: minutes)

	°C
	°F
	
	Frost*
	Freezing Fog
	Snow(
	Freezing   Drizzle*** 
	Light Freezing Rain
	Rain on Cold Soaked  Wing
	Other‡

	above 0
	above 32
	
100/0
	
12:00
	2:05-3:45
	0:45-1:30
	0:45-1:35
	0:30-0:40
	0:15-1:30
	CAUTION:

No holdover

time

guidelines

exist

	
	
	
75/25
	
6:00
	1:25-2:50
	0:30-1:00
	0:40-1:10
	0:20-0:30
	0:10-1:05
	

	
	
	
50/50
	
4:00
	0:30-0:55
	0:15-0:30
	0:15-0:30
	0:10-0:15
	CAUTION:

Clear ice

may require

touch for

confirmation
	

	0 to -3
	32 to 27
	
100/0
	
8:00
	2:05-3:45
	0:40-1:20
	0:45-1:35
	0:30-0:40
	
	

	
	
	
75/25
	
5:00
	1:25-2:50
	0:25-0:55
	0:40-1:10
	0:20-0:30
	
	

	
	
	
50/50
	
3:00
	0:30-0:55
	0:10-0:25
	0:15-0:30
	0:10-0:15
	
	

	below 

-3 to -14
	below

27 to 7
	
100/0
	
8:00
	0:50-1:45
	0:35-1:10
	**0:35-1:00
	**0:20-0:30
	
	

	
	
	
75/25
	
5:00
	0:30-1:20
	0:25-0:50
	**0:35-1:05
	**0:15-0:30
	
	

	below

  -14  to -25
	below

  7 to -13
	
100/0
	
8:00
	0:20-0:35
	0:15-0:30 
	

	below -25
	below -13
	
100/0 
	Octagon E-MAX II Type II fluid may be used below –25 °C (-13 °F) provided the freezing point of the fluid is at least 7 °C (13 °F) below the OAT and the aerodynamic acceptance criteria are met.  Consider use of SAE Type I when Octagon E-MAX II Type II fluid cannot be used.


             °C = Degrees Celsius             OAT = Outside Air Temperature

             °F = Degrees Fahrenheit        VOL = Volume

           THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.

          * 
   During conditions that apply to aircraft protection for ACTIVE FROST

         **
   No holdover time guidelines exist for this condition below  -10 (C (14 (F)

         ***   Use light freezing rain holdover times if positive identification of freezing drizzle is not possible

          ‡    Snow pellets, ice pellets, heavy snow, moderate and heavy freezing rain, and hail

                (     Snow includes snow grains

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.

· OCTAGON E-MAX II  TYPE II FLUID USED DURING GROUND DEICING/ANTI-ICING IS NOT INTENDED FOR AND DOES NOT PROVIDE PROTECTION DURING FLIGHT.


Effective:  October 1, 2004
TABLE 2D – FAA Guideline  for Holdover Times Anticipated for SPCA ECOWING 26 Type II  Fluid Mixtures as a Function of Weather Conditions and OAT – Viscosity of Neat 100% fluid Tested 4,900cP, 20 oC, 0.3 RPM, Spindle SC4-34/13R, 10ml fluid, 30 min.
                CAUTION:  THIS TABLE IS FOR DEPARTURE PLANNING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.
	OAT
	Manufacturer Specific Type II Fluid Concentration

Neat-Fluid/Water

(Vol. %/Vol. %)
	Approximate Holdover Times Under Various Weather Conditions (hours: minutes)

	°C
	°F
	
	Frost*
	Freezing Fog
	Snow(
	Freezing   Drizzle*** 
	Light Freezing Rain
	Rain on Cold Soaked  Wing
	Other‡

	above 0
	above 32
	
100/0
	
12:00
	1:25-2:35
	0:40-1:05
	0:50-1:35
	0:40-0:50
	0:20-1:25
	CAUTION:

No holdover

time

guidelines

exist

	
	
	
75/25
	
6:00
	1:05-1:55
	0:30-0:50
	0:45-1:05
	0:25-0:35
	0:10-1:00
	

	
	
	
50/50
	
4:00
	0:30-0:45
	0:10-0:20
	0:15-0:25
	0:05-0:10
	CAUTION:

Clear ice

may require

touch for

confirmation
	

	0 to -3
	32 to 27
	
100/0
	
8:00
	1:25-2:35
	0:40-1:00
	0:50-1:35
	0:40-0:50
	
	

	
	
	
75/25
	
5:00
	1:05-1:55
	0:25-0:45
	0:45-1:05
	0:25-0:35
	
	

	
	
	
50/50
	
3:00
	0:30-0:45
	0:10-0:20
	0:15-0:25
	0:05-0:10
	
	

	below 

-3 to -14
	below

27 to 7
	
100/0
	
8:00
	0:45-2:15
	0:35-0:55
	**0:30-1:10
	**0:15-0:35
	
	

	
	
	
75/25
	
5:00
	0:35-1:15
	0:25-0:40
	**0:20-0:50
	**0:15-0:25
	
	

	below

  -14  to -25
	below

  7 to -13
	
100/0
	
8:00
	0:25-0:45
	0:15-0:30 
	

	below -25
	below -13
	
100/0 
	SPCA Ecowing 26 Type II fluid may be used below –25 °C (-13 °F) provided the freezing point of the fluid is at least 7 °C (13 °F) below the OAT and the aerodynamic acceptance criteria are met.  Consider use of SAE Type I when SPCA Ecowing 26 Type II fluid cannot be used.


             °C = Degrees Celsius             OAT = Outside Air Temperature

             °F = Degrees Fahrenheit        VOL = Volume

           THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.

          *    During conditions that apply to aircraft protection for ACTIVE FROST

         **     No holdover time guidelines exist for this condition below  -10 (C (14 (F)

         ***   Use light freezing rain holdover times if positive identification of freezing drizzle is not possible

          ‡    Snow pellets, ice pellets, heavy snow, moderate and heavy freezing rain, and hail

               (     Snow includes snow grains

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.

· SPCA ECOWING 26 TYPE II FLUID USED DURING GROUND DEICING/ANTI-ICING IS NOT INTENDED FOR AND DOES NOT PROVIDE PROTECTION DURING FLIGHT.


Effective:  October 1, 2004

TABLE 2E – FAA Guideline for Holdover Times Anticipated for CLARIANT SAFEWING MP II 2025 ECO Type II Fluid Mixtures as a Function of Weather Conditions and OAT – Viscosity of Neat 100% fluid Tested 5,500cP, 20 oC, 0.3 RPM, Spindle SC4-34/13R, 10ml fluid, 15 min.
                CAUTION:  THIS TABLE IS FOR DEPARTURE PLANNING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.
	OAT
	Manufacturer Specific Type II Fluid Concentration

Neat-Fluid/Water

(Vol. %/Vol. %)
	Approximate Holdover Times Under Various Weather Conditions (hours: minutes)

	°C
	°F
	
	Frost*
	Freezing Fog
	Snow(
	Freezing   Drizzle*** 
	Light Freezing Rain
	Rain on Cold Soaked  Wing
	Other‡

	above 0
	above 32
	
100/0
	
12:00
	1:30-2:05
	0:45-1:20
	0:40-1:00
	0:25-0:35
	0:10-1:15
	CAUTION:

No holdover

time

guidelines

exist

	
	
	
75/25
	
6:00
	0:55-1:45
	0:25-0:45
	0:25-0:45
	0:20-0:25
	0:05-0:50
	

	
	
	
50/50
	
4:00
	0:20-0:35
	0:10-0:20
	0:10-0:15
	0:05-0:10
	CAUTION:

Clear ice

may require

touch for

confirmation
	

	0 to -3
	32 to 27
	
100/0
	
8:00
	1:30-2:05
	0:40-1:10
	0:40-1:00
	0:25-0:35
	
	

	
	
	
75/25
	
5:00
	0:55-1:45
	0:25-0:45
	0:25-0:45
	0:20-0:25
	
	

	
	
	
50/50
	
3:00
	0:20-0:35
	0:05-0:15
	0:10-0:15
	0:05-0:10
	
	

	below 

-3 to -14
	below

27 to 7
	
100/0
	
8:00
	0:45-1:50
	0:35-1:00
	**0:35-1:05
	**0:20-0:35
	
	

	
	
	
75/25
	
5:00
	0:40-1:20
	0:25-0:45
	**0:30-0:40
	**0:15-0:25
	
	

	below

  -14  to -25
	below

  7 to -13
	
100/0
	
8:00
	0:25-0:45
	0:15-0:30 
	

	below -25
	below -13
	
100/0 
	Safewing mpii  2025 ECO Type II fluid may be used below –25 °C (-13 °F) provided the freezing point of the fluid is at least 7 °C (13 °F) below the OAT and the aerodynamic acceptance criteria are met.  Consider use of SAE Type I when Safewing mpii 2025 Type II fluid cannot be used.


             °C = Degrees Celsius             OAT = Outside Air Temperature

             °F = Degrees Fahrenheit        VOL = Volume

           THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.

          *    During conditions that apply to aircraft protection for ACTIVE FROST

         **     No holdover time guidelines exist for this condition below  -10 (C (14 (F)

         ***   Use light freezing rain holdover times if positive identification of freezing drizzle is not possible

          ‡    Snow pellets, ice pellets, heavy snow, moderate and heavy freezing rain, and hail

               (     Snow includes snow grains

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.

· CLARIANT SAFEWING MP II 2025 ECO TYPE II FLUID USED DURING GROUND DEICING/ANTI-ICING IS NOT INTENDED FOR AND DOES NOT PROVIDE PROTECTION DURING FLIGHT.


Effective:  October 1, 2004

FAA TYPE III  Holdover Time Guideline

 Table 3.   FAA Guideline for Holdover Times Anticipated for SAE Type III Fluid Mixture as a Function of Weather Conditions and OAT.


   CAUTION: THIS TABLE IS FOR DEPARTURE PLANING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.

	Outside Air Temperature
(OAT)
	Approximate Holdover Times Under Various Weather Conditions
(hours: minutes)

	Degrees
Celsius
((C) 
	Degrees Fahrenheit
     ((F)
	Frost*
	Freezing Fog
	Very (
Light Snow
	Light (
Snow
	Moderate( 

Snow
	**Freezing 

Drizzle
	Light 

Freezing

 Rain
	Rain on Cold Soaked Wing
	Other‡

	-3 and above
	27 and above 
	2:00
	0:20 - 0:40
	0:35-0:40
	0:20 - 0:35
	0:10 - 0:20
	0:10 - 0:20
	 0:08 - 0:10
	0:06 - 0:20
	CAUTION:  
No holdover time guidelines exist

	below -3  to -10
	below 27 to 21
	2:00
	0:20 - 0:40
	0:30-0:35
	0:15 - 0:30
	0:09 - 0:15
	0:10 - 0:20
	 0:08 - 0:10
	CAUTION: Clear ice may require touch for confirmation
	

	below 
 -10

	below  
14
	2:00
	0:20 - 0:40
	0:30-0:35
	0:15 - 0:30
	0:08 - 0:15
	
	

	SAE Type III fluid may be used below –10 (C (14(F), provided the freezing point of the fluid is at least 7(C (13(F) below OAT and aerodynamic acceptance criteria are met.

Consider  the use of SAE Type I when Type III fluid cannot be used.


THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.

*     During conditions that apply to aircraft protection for ACTIVE FROST

**    Use light freezing rain holdover times if positive identification of freezing drizzle is not possible

‡    Snow pellets, ice pellets, heavy snow, moderate and heavy freezing rain, and hail

(        Snow includes snow grains

CAUTIONS:

· THE TIME OF PROTECTION WILL BE SHORTENED INHEAVY WEATHER CONDITIONS.  HEAVY PRECIPITATION RATES OR HIGH MOISTURE CONTENT, HIGH WIND VELOCITY, OR JET BLAST WILL REDUCE HOLDOVER TIME BELOW THE LOWEST TIME STATED IN THE RANGE.  HOLDOVER TIME MAY BE REDUCED WHEN AIRCRAFT SKIN TEMPERATURE IS LOWER THAN OAT.

· SAE TYPE III FLUID USED DURING GROUND DEICING/ANTI-ICING IS NOT INTENDED FOR -- AND DOES NOT PROVIDE -- PROTECTION DURING FLIGHT.




Effective October 1, 2004


FAA TYPE IV Holdover Time Guideline
TABLE 4 - FAA Guideline for Holdover Times Anticipated for SAE Type IV Fluid Mixtures as a Function of Weather Conditions and OAT.

                 CAUTION:  THIS TABLE IS FOR DEPARTURE PLANNING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.
	OAT
	Manufacturer Specific Type IV Fluid Concentration

Neat-Fluid/Water

(Vol. %/Vol. %)
	Approximate Holdover Times Under Various Weather Conditions (hours: minutes)

	°C
	°F
	
	Frost*
	Freezing Fog
	Snow(
	Freezing   Drizzle***
	Light Freezing Rain
	Rain on Cold Soaked  Wing
	Other‡

	above 0
	above 32
	100/0
	18:00
	1:05-2:15
	0:35-1:05
	0:40-1:10
	0:25-0:40
	0:10-0:50
	CAUTION:

No holdover

time guidelines

exist

	
	
	75/25
	6:00
	1:05-1:45
	0:30-1:05
	0:35-0:50
	0:15-0:30
	0:05-0:35
	

	
	
	50/50
	4:00
	0:15-0:35
	0:05-0:20
	0:10-0:20
	0:05-0:10
	CAUTION:

Clear ice

may require

touch for

confirmation
	

	0 to -3
	32 to 27
	100/0
	12:00
	1:05-2:15
	0:30-0:55
	0:40-1:10
	0:25-0:40
	
	

	
	
	75/25
	5:00
	1:05-1:45
	0:25-0:50
	0:35-0:50
	0:15-0:30
	
	

	
	
	50/50
	3:00
	0:15-0:35
	0:05-0:15
	0:10-0:20
	0:05-0:10
	
	

	below

-3 to -14
	below

27 to 7
	100/0
	12:00
	0:20-1:20
	0:20-0:40
	**0:20-0:45
	**0:10-0:25
	
	

	
	
	75/25
	5:00
	0:25-0:50
	0:20-0:35
	**0:15-0:30
	**0:10-0:20
	
	

	below

-14  to -25
	below

7 to -13
	100/0
	12:00
	0:15-0:40
	0:15-0:30
	

	below -25
	below -13
	100/0
	SAE Type IV fluid may be used below –25 °C (-13 °F) provided the freezing point of the fluid is at least 7 °C(13 °F) below the OAT and the aerodynamic acceptance criteria are met.  Consider use of SAE Type I when SAE Type IV fluid cannot be used.


              °C = Degrees Celsius            OAT = Outside Air Temperature

              °F = Degrees Fahrenheit         VOL  = Volume

           THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.

          * 
   During conditions that apply to aircraft protection for ACTIVE FROST

          **
   No holdover time guidelines exist for this condition below  -10 (C (14 (F)

          ***  Use light freezing rain holdover times if positive identification of freezing drizzle is not possible

          ‡     Snow pellets, ice pellets, heavy snow, moderate and heavy freezing rain, and hail

                 (     Snow includes snow grains

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.
· SAE TYPE IV FLUID USED DURING GROUND DEICING/ANTI-ICING IS NOT INTENDED FOR AND DOES NOT PROVIDE PROTECTION DURING FLIGHT.

Effective:  October 1, 2004
TABLE 4A - FAA Guideline for Holdover Times Anticipated for UCAR ULTRA+ Type IV Fluid Mixtures as a Function of Weather Conditions and OAT – Viscosity of Neat 100% Fluid Tested 36,000cP, 0 oC, 0.3 RPM, Spindle SC4-31/13R, 10ml fluid, 10 min.

                CAUTION:  THIS TABLE IS FOR  DEPARTURE PLANNING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.
	OAT
	Manufacturer Specific Type IV Fluid Concentration

Neat-Fluid/Water

(Vol. %/Vol. %)
	Approximate Holdover Times Under Various Weather Conditions (hours: minutes)

	°C
	°F
	
	Frost*
	Freezing Fog
	Snow(
	Freezing   Drizzle*** 
	Light Freezing Rain
	Rain on Cold Soaked  Wing
	Other‡

	above 0
	above 32
	
100/0
	
18:00
	1:35-3:35
	0:40-1:25
	0:45-1:35
	0:25-0:40
	0:10-1:20
	CAUTION:

No holdover

time

guidelines

exist

	
	
	
75/25
	
	
	
	
	
	
	

	
	
	
50/50
	
	
	
	
	
	CAUTION:

Clear ice

may require

touch for

confirmation
	

	0 to -3
	32 to 27
	
100/0
	
12:00
	1:35-3:35
	0:35-1:15
	0:45-1:35
	0:25-0:40
	
	

	
	
	
75/25
	
	
	
	
	
	
	

	
	
	
50/50
	
	
	
	
	
	
	

	below 

-3 to -14
	below

27 to 7
	
100/0
	
12:00
	1:25-3:00
	0:25-0:55
	**0:45-1:25
	**0:30-0:45
	
	

	
	
	
75/25
	

	
	
	
	
	
	

	below

  -14  to -24
	below

  7 to -12
	
100/0
	
12:00
	0:40-2:10
	0:20-0:45 
	

	below -24
	below -12
	
100/0 
	UCAR ULTRA+ Type IV fluid may be used below –24 °C (-12 °F) provided the freezing point of the fluid is at least 7 °C (13 °F) below the OAT and the aerodynamic acceptance criteria are met.  Consider use of SAE Type I when UCAR ULTRA+ Type IV fluid cannot be used.


             °C = Degrees Celsius             OAT = Outside Air Temperature

             °F = Degrees Fahrenheit        VOL = Volume

           THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.

          * 
   During conditions that apply to aircraft protection for ACTIVE FROST

         **
   No holdover time guidelines exist for this condition below  -10 (C (14 (F)

         ***   Use light freezing rain holdover times if positive identification of freezing drizzle is not possible

          ‡    Snow pellets, ice pellets, heavy snow, moderate and heavy freezing rain, and hail

                (     Snow includes snow grains

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.

· UCAR ULTRA+ TYPE IV FLUID USED DURING GROUND DEICING/ANTI-ICING IS NOT INTENDED FOR AND DOES NOT PROVIDE PROTECTION DURING FLIGHT.

Effective:  October 1, 2004

TABLE 4B - FAA Guideline for Holdover Times Anticipated for OCTAGON MAX-FLIGHT Type IV Fluid Mixtures as a Function of Weather Conditions and 
OAT – Viscosity of Neat 100% Fluid Tested 5,540cP, 20 oC, 0.3 RPM, Spindle LV1, 600ml beaker, 500ml fluid, 33 min 20 sec, grd. leg.

                CAUTION:  THIS TABLE IS FOR DEPARTURE PLANNING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.
	OAT
	Manufacturer Specific Type IV Fluid Concentration

Neat-Fluid/Water

(Vol. %/Vol. %)
	Approximate Holdover Times Under Various Weather Conditions (hours: minutes)

	°C
	°F
	
	Frost*
	Freezing Fog
	Snow(
	Freezing   Drizzle*** 
	Light Freezing Rain
	Rain on Cold Soaked  Wing
	Other‡

	above 0
	above 32
	
100/0
	
18:00
	2:40-4:00
	1:15-2:00
	0:55-2:00
	0:35-1:00
	0:15-1:15
	CAUTION:

No holdover

time

guidelines

exist

	
	
	
75/25
	
6:00
	2:05-3:15
	1:20-2:00
	1:15-2:00
	0:35-1:10
	0:10-0:40
	

	
	
	
50/50
	
4:00
	0:55-1:45
	0:40-1:20
	0:35-1:00
	0:15-0:30
	CAUTION:

Clear ice

may require

touch for

confirmation
	

	0 to -3
	32 to 27
	
100/0
	
12:00
	2:40-4:00
	0:50-1:35
	0:55-2:00
	0:35-1:00
	
	

	
	
	
75/25
	
5:00
	2:05-3:15
	0:45-1:45
	1:15-2:00
	0:35-1:10
	
	

	
	
	
50/50
	
3:00
	0:55-1:45
	0:25-1:15
	0:35-1:00
	0:15-0:30
	
	

	below 

-3 to -14
	below

27 to 7
	
100/0
	
12:00
	0:50-2:30
	0:25-0:50
	**0:25-1:10
	**0:20-0:40
	
	

	
	
	
75/25
	
5:00
	0:30-1:05
	0:20-0:50
	**0:20-1:00
	**0:15-0:30
	
	

	below

  -14  to -25
	below

  7 to -13
	
100/0
	
12:00
	0:20-0:45
	0:15-0:30 
	

	below -25
	below -13
	
100/0 
	OCTAGON MAX-FLIGHT Type IV fluid may be used below –25 °C (-13 °F) provided the freezing point of the fluid is at least 7 °C (13 °F) below the OAT and the aerodynamic acceptance criteria are met.  Consider use of SAE Type I when OCTAGON MAX-FLIGHT Type IV fluid cannot be used.


             °C = Degrees Celsius             OAT = Outside Air Temperature

             °F = Degrees Fahrenheit        VOL = Volume

           THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.
          * 
   During conditions that apply to aircraft protection for ACTIVE FROST

         **
   No holdover time guidelines exist for this condition below  -10 (C (14 (F)

         ***   Use light freezing rain holdover times if positive identification of freezing drizzle is not possible

          ‡    Snow pellets, ice pellets, heavy snow, moderate and heavy freezing rain, and hail

                (     Snow includes snow grains

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.

· OCTAGON MAX-FLIGHT TYPE IV FLUID USED DURING GROUND DEICING/ANTI-ICING IS NOT INTENDED FOR AND DOES NOT PROVIDE PROTECTION DURING FLIGHT.

Effective:  October 1, 2004

TABLE 4C - FAA Guideline for Holdover Times Anticipated for OCTAGON MAX-FLIGHT 04 Type IV Fluid Mixtures as a Function of Weather Conditions and 
OAT – Viscosity of Neat 100% Fluid Tested 5,540cP, 20 oC, 0.3 RPM, Spindle LV1, 600ml beaker, 500ml fluid, 33 min 20 sec, grd. leg.

                CAUTION:  THIS TABLE IS FOR DEPARTURE PLANNING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.
	OAT
	Manufacturer Specific Type IV Fluid Concentration

Neat-Fluid/Water

(Vol. %/Vol. %)
	Approximate Holdover Times Under Various Weather Conditions (hours: minutes)

	°C
	°F
	
	Frost*
	Freezing Fog
	Snow(
	Freezing   Drizzle*** 
	Light Freezing Rain
	Rain on Cold Soaked  Wing
	Other‡

	above 0
	above 32
	
100/0
	
18:00
	2:40-4:00
	2:00-2:00
	2:00-2:00
	1:10-1:30
	0:20-2:00
	CAUTION:

No holdover

time

guidelines

exist

	
	
	
75/25
	
6:00
	2:05-3:15
	1:35-2:00
	1:50-2:00
	1:00-1:20
	0:20-2:00
	

	
	
	
50/50
	
4:00
	0:55-1:45
	0:40-2:00
	0:35-1:10
	0:25-0:35
	CAUTION:

Clear ice

may require

touch for

confirmation
	

	0 to -3
	32 to 27
	
100/0
	
12:00
	2:40-4:00
	1:25-2:00
	2:00-2:00
	1:10-1:30
	
	

	
	
	
75/25
	
5:00
	2:05-3:15
	1:05-2:00
	1:50-2:00
	1:00-1:20
	
	

	
	
	
50/50
	
3:00
	0:55-1:45
	0:25-1:15
	0:35-1:10
	0:25-0:35
	
	

	below 

-3 to -14
	below

27 to 7
	
100/0
	
12:00
	0:50-2:30
	0:35-1:10
	**0:25-1:30
	**0:20-0:40
	
	

	
	
	
75/25
	
5:00
	0:30-1:05
	0:40-1:20
	**0:20-1:00
	**0:15-0:30
	
	

	below

  -14  to -25
	below

  7 to -13
	
100/0
	
12:00
	0:20-0:45
	0:15-0:30 
	

	below -25
	below -13
	
100/0 
	OCTAGON MAX-FLIGHT 04 Type IV fluid may be used below –25 °C (-13 °F) provided the freezing point of the fluid is at least 7 °C (13 °F) below the OAT and the aerodynamic acceptance criteria are met.  Consider use of SAE Type I  when OCTAGON MAX-FLIGHT 04 Type IV fluid cannot be used.


             °C = Degrees Celsius              °F = Degrees Fahrenheit        VOL = Volume             OAT = Outside Air Temperature

           THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.
          * 
   During conditions that apply to aircraft protection for ACTIVE FROST

         **
   No holdover time guidelines exist for this condition below  -10 (C (14 (F)

         ***   Use light freezing rain holdover times if positive identification of freezing drizzle is not possible

          ‡    Snow pellets, ice pellets, heavy snow, moderate and heavy freezing rain, and hail

                (     Snow includes snow grains
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.

· OCTAGON MAX-FLIGHT 04 TYPE IV FLUID USED DURING GROUND DEICING/ANTI-ICING IS NOT INTENDED FOR AND DOES NOT PROVIDE PROTECTION DURING FLIGHT.


Effective:  October 1, 200


TABLE 4D - FAA Guideline for Holdover Times Anticipated for KILFROST ABC-S Type IV Fluid Mixtures as a Function of Weather Conditions and 
OAT – Viscosity of Neat 100% Fluid Tested 17,000cP, 20 oC, 0.3 RPM, Spindle LV2, 250ml beaker, 150ml fluid, 10 min. grd. leg.

                CAUTION:  THIS TABLE IS FOR DEPARTURE PLANNING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.
	OAT
	Manufacturer Specific Type IV Fluid Concentration

Neat-Fluid/Water

(Vol. %/Vol. %)
	Approximate Holdover Times Under Various Weather Conditions (hours: minutes)

	°C
	°F
	
	Frost*
	Freezing Fog
	Snow(
	Freezing   Drizzle*** 
	Light Freezing Rain
	Rain on Cold Soaked  Wing
	Other‡

	above 0
	above 32
	
100/0
	
18:00
	2:35-4:00
	1:10-2:00
	1:20-1:50
	1:00-1:25
	0:20-1:15
	CAUTION:

No holdover

time

guidelines

exist

	
	
	
75/25
	
6:00
	1:05-1:45
	0:30-1:05
	0:45-1:10
	0:35-0:50
	0:10-0:50
	

	
	
	
50/50
	
4:00
	0:20-0:35
	0:05-0:20
	0:15-0:20
	0:05-0:10
	CAUTION:

Clear ice

may require

touch for

confirmation
	

	0 to -3
	32 to 27
	
100/0
	
12:00
	2:35-4:00
	1:00-1:40
	1:20-1:50
	1:00-1:25
	
	

	
	
	
75/25
	
5:00
	1:05-1:45
	0:30-0:55
	0:45-1:10
	0:35-0:50
	
	

	
	
	
50/50
	
3:00
	0:20-0:35
	0:05-0:15
	0:15-0:20
	0:05-0:10
	
	

	below 

-3 to -14
	below

27 to 7
	
100/0
	
12:00
	0:45-2:05
	0:45-1:20
	**0:20-1:00
	**0:10-0:30
	
	

	
	
	
75/25
	
5:00
	0:25-1:00
	0:25-0:50
	**0:20-1:10
	**0:10-0:35
	
	

	below

  -14  to -25
	below

  7 to -13
	
100/0
	
12:00
	0:20-0:40
	0:15-0:30 
	

	below -25
	below -13
	
100/0 
	KILFROST ABC-S Type IV fluid may be used below –25 °C (-13 °F) provided the freezing point of the fluid is at least 7 °C (13 °F) below the OAT and the aerodynamic acceptance criteria are met.  Consider use of SAE Type I when KILFROST ABC-S Type IV fluid cannot be used.


             °C = Degrees Celsius            °F = Degrees Fahrenheit        VOL = Volume         OAT = Outside Air Temperature

           THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.

          * 
   During conditions that apply to aircraft protection for ACTIVE FROST

         **
   No holdover time guidelines exist for this condition below  -10 (C (14 (F)

         ***   Use light freezing rain holdover times if positive identification of freezing drizzle is not possible

          ‡    Snow pellets, ice pellets, heavy snow, moderate and heavy freezing rain, and hail

                (     Snow includes snow grains

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.
· KILFROST ABC-S TYPE IV FLUID USED DURING GROUND DEICING/ANTI-ICING IS NOT INTENDED FOR AND DOES NOT PROVIDE PROTECTION DURING FLIGHT. Effective: 


 October 1, 2004

TABLE 4E - FAA Guideline for Holdover Times Anticipated for SAFEWING MP IV 1957 Type IV Fluid Mixtures as a Function of Weather Conditions and OAT – Viscosity of Neat 100% Fluid Tested 16,200cP, 20o  , 0.3 RPM, Spindle SC4-34/13R, 10ml fluid, 15 min.

                CAUTION:  THIS TABLE IS FOR DEPARTURE PLANNING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.
	OAT
	Manufacturer Specific Type IV Fluid Concentration

Neat-Fluid/Water

(Vol. %/Vol. %)
	Approximate Holdover Times Under Various Weather Conditions (hours: minutes)

	°C
	°F
	
	Frost*
	Freezing Fog
	Snow(
	Freezing   Drizzle*** 
	Light Freezing Rain
	Rain on Cold Soaked  Wing
	Other‡

	above 0
	above 32
	
100/0
	
18:00
	1:05-2:15
	0:35-1:05
	0:40-1:10
	0:30-0:45
	0:15-1:10
	CAUTION:

No holdover

time

guidelines

exist

	
	
	
75/25
	
6:00
	1:10-2:10
	0:35-1:05
	0:35-1:05
	0:25-0:40
	0:10-1:00
	

	
	
	
50/50
	
4:00
	0:25-0:50
	0:15-0:30
	0:15-0:25
	0:05-0:15
	CAUTION:

Clear ice

may require

touch for

confirmation
	

	0 to -3
	32 to 27
	
100/0
	
12:00
	1:05-2:15
	0:30-0:55
	0:40-1:10
	0:30-0:45
	
	

	
	
	
75/25
	
5:00
	1:10-2:10
	0:30-0:50
	0:35-1:05
	0:25-0:40
	
	

	
	
	
50/50
	
3:00
	0:25-0:50
	0:10-0:20
	0:15-0:25
	0:05-0:15
	
	

	below 

-3 to -14
	below

27 to 7
	
100/0
	
12:00
	0:45-1:30
	0:30-0:50
	**0:35-0:55
	**0:20-0:35
	
	

	
	
	
75/25
	
5:00
	0:25-1:10
	0:20-0:40
	**0:25-0:55
	**0:15-0:30
	
	

	below

  -14  to -25
	below

  7 to -13
	
100/0
	
12:00
	0:25-0:40
	0:15-0:30 
	

	below -25
	below -13
	
100/0 
	SAFEWING( MP IV 1957 Type IV fluid may be used below –25 °C (-13 °F) provided the freezing point of the fluid is at least 7 °C (13 °F) below the OAT and the aerodynamic acceptance criteria are met.  Consider use of SAE Type I when SAFEWING MP IV 1957 Type IV fluid cannot be used.


             °C = Degrees Celsius             OAT = Outside Air Temperature

             °F = Degrees Fahrenheit        VOL = Volume

           THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.

          * 
   During conditions that apply to aircraft protection for ACTIVE FROST

         **
   No holdover time guidelines exist for this condition below  -10 (C (14 (F)

         ***   Use light freezing rain holdover times if positive identification of freezing drizzle is not possible

          ‡    Snow pellets, ice pellets, heavy snow, moderate and heavy freezing rain, and hail

                (     Snow includes snow grains

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.

· SAFEWING MP IV 1957 TYPE IV FLUID USED DURING GROUND DEICING/ANTI-ICING IS NOT INTENDED FOR AND DOES NOT PROVIDE PROTECTION DURING FLIGHT.

Effective:  October 1, 2004

TABLE 4F – FAA Guideline for Holdover Times Anticipated for SAFEWING MP IV  2001 Type IV Fluid Mixtures as a Function of Weather Conditions and OAT – Viscosity of Neat 100% Fluid Tested 18,000cP, 20 oC, 0.3 RPM, Spindle SC4-34/13R, 10ml fluid, 15 min.

                CAUTION:  THIS TABLE IS FOR DEPARTURE PLANNING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.
	OAT
	Manufacturer Specific Type IV Fluid Concentration

Neat-Fluid/Water

(Vol. %/Vol. %)
	Approximate Holdover Times Under Various Weather Conditions (hours: minutes)

	°C
	°F
	
	Frost*
	Freezing Fog
	Snow(
	Freezing   Drizzle*** 
	Light Freezing Rain
	Rain on Cold Soaked  Wing
	Other‡

	above 0
	above 32
	
100/0
	
18:00
	1:20-3:20
	1:55-2:00
	0:55-1:55
	0:40-1:00
	0:15-2:00
	CAUTION:

No holdover

time

guidelines

exist

	
	
	
75/25
	
6:00
	1:20-2:00
	0:50-1:25
	0:35-1:10
	0:25-0:35
	0:10-1:25
	

	
	
	
50/50
	
4:00
	0:15-0:40
	0:10-0:20
	0:10-0:20
	0:05-0:15
	CAUTION:

Clear ice

may require

touch for

confirmation
	

	0 to -3
	32 to 27
	
100/0
	
12:00
	1:20-3:20
	1:00-1:55
	0:55-1:55
	0:40-1:00
	
	

	
	
	
75/25
	
5:00
	1:20-2:00
	0:35-1:00
	0:35-1:10
	0:25-0:35
	
	

	
	
	
50/50
	
3:00
	0:15-0:40
	0:10-0:20
	0:10-0:20
	0:05-0:15
	
	

	below 

-3 to -14
	below

27 to 7
	
100/0
	
12:00
	0:45-1:35
	0:30-0:50
	**0:55-1:35
	**0:30-0:45
	
	

	
	
	
75/25
	
5:00
	0:30-1:00
	0:20-0:35
	**0:40-1:10
	**0:20-0:30
	
	

	below

  -14  to -25
	below

  7 to -13
	
100/0
	
12:00
	0:20-0:45
	0:15-0:30 
	

	below -25
	below -13
	
100/0 
	SAFEWING( MP IV 2001 Type IV fluid may be used below –25 °C (-13 °F) provided the freezing point of the fluid is at least 7 °C (13 °F) below the OAT and the aerodynamic acceptance criteria are met.  Consider use of SAE Type I when SAFEWING( MP IV 2001 Type IV fluid cannot be used.


             °C = Degrees Celsius             OAT = Outside Air Temperature

             °F = Degrees Fahrenheit        VOL = Volume

           THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.

          * 
   During conditions that apply to aircraft protection for ACTIVE FROST

         **
   No holdover time guidelines exist for this condition below  -10 (C (14 (F)

         ***   Use light freezing rain holdover times if positive identification of freezing drizzle is not possible

          ‡    Snow pellets, ice pellets, heavy snow, moderate and heavy freezing rain, and hail

                (     Snow includes snow grains

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.

· SAFEWING MP IV 2001 TYPE IV FLUID USED DURING GROUND DEICING/ANTI-ICING IS NOT INTENDED FOR AND DOES NOT PROVIDE PROTECTION DURING FLIGHT.


Effective:  October 1, 2004

TABLE 4G – FAA Guideline for Holdover Times Anticipated for CLARIANT SAFEWING MP IV 2012 PROTECT Type IV Fluid Mixtures as a Function of Weather Conditions and OAT – Viscosity of Neat 100% fluid Tested 7,800cp, 20 oC, 0.3 RPM, Spindle SC4-34/13R, 10ml fluid, 15 min.
                CAUTION:  THIS TABLE IS FOR DEPARTURE PLANNING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.
	OAT
	Manufacturer Specific Type IV Fluid Concentration

Neat-Fluid/Water

(Vol. %/Vol. %)
	Approximate Holdover Times Under Various Weather Conditions (hours: minutes)

	°C
	°F
	
	Frost*
	Freezing Fog
	Snow(
	Freezing   Drizzle*** 
	Light Freezing Rain
	Rain on Cold Soaked  Wing
	Other‡

	above 0
	above 32
	
100/0
	
18:00
	1:15-2:30
	1:10-2:00
	0:40-1:10
	0:25-0:45
	0:10-1:05
	CAUTION:

No holdover

time

guidelines

exist

	
	
	
75/25
	
6:00
	1:10-2:05
	0:35-1:10
	0:35-0:50
	0:15-0:30
	0:05-0:40
	

	
	
	
50/50
	
4:00
	0:25-0:45
	0:15-0:25
	0:15-0:20
	0:05-0:10
	CAUTION:

Clear ice

may require

touch for

confirmation
	

	0 to -3
	32 to 27
	
100/0
	
12:00
	1:15-2:30
	0:40-1:15
	0:40-1:10
	0:25-0:45
	
	

	
	
	
75/25
	
5:00
	1:10-2:05
	0:25-0:55
	0:35-0:50
	0:15-0:30
	
	

	
	
	
50/50
	
3:00
	0:25-0:45
	0:15-0:25
	0:15-0:20
	0:05-0:10
	
	

	below 

-3 to -14
	below

27 to 7
	
100/0
	
12:00
	0:45-1:45
	0:20-0:40
	**0:25-0:45
	**0:15-0:25
	
	

	
	
	
75/25
	
5:00
	0:25-1:05
	0:20-0:40
	**0:15-0:30
	**0:10-0:20
	
	

	below

  -14  to -25
	below

  7 to -13
	
100/0
	
12:00
	0:20-0:45
	0:15-0:30 
	

	below -25
	below -13
	
100/0 
	CLARIANT SAFEWING MP IV  2012 PROTECT Type IV fluid may be used below –25 °C (-13 °F) provided the freezing point of the fluid is at least 7 °C (13 °F) below the OAT and the aerodynamic acceptance criteria are met.  Consider use of SAE Type I when CLARIANT SAFEWING MP IV  2012 PROTECT Type IV fluid cannot be used.


             °C = Degrees Celsius             OAT = Outside Air Temperature

             °F = Degrees Fahrenheit        VOL = Volume

           THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.

          *    During conditions that apply to aircraft protection for ACTIVE FROST

         **     No holdover time guidelines exist for this condition below  -10 (C (14 (F)

         ***   Use light freezing rain holdover times if positive identification of freezing drizzle is not possible

          ‡    Snow pellets, ice pellets, heavy snow, moderate and heavy freezing rain, and hail

               (     Snow includes snow grains

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.

· CLARIANT SAFEWING MP IV  2012 PROTECT TYPE IV FLUID USED DURING GROUND DEICING/ANTI-ICING IS NOT INTENDED FOR AND DOES NOT PROVIDE PROTECTION DURING FLIGHT.


Effective:  October 1, 2004

TABLE 4H - FAA Guideline for Holdover Times Anticipated for CLARIANT SAFEWING MP IV 2030 ECO Type IV Fluid Mixtures as a function of Weather Conditions and OAT – Viscosity of Neat 100% Fluid Tested 10,500 cP,  20 oC, 0.3 RPM, Spindle SC4-34/13R, 10ml fluid, 15 min.

                CAUTION:  THIS TABLE IS FOR DEPARTURE PLANNING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.
	OAT
	Manufacturer Specific Type IV Fluid Concentration

Neat-Fluid/Water

(Vol. %/Vol. %)
	Approximate Holdover Times Under Various Weather Conditions (hours: minutes)

	°C
	°F
	
	Frost*
	Freezing Fog
	Snow(
	Freezing   Drizzle*** 
	Light Freezing Rain
	Rain on Cold Soaked  Wing
	Other‡

	above 0
	above 32
	
100/0
	
18:00
	1:55-3:20
	0:50-1:35
	0:55-2:00
	0:40-0:50
	0:15-1:40
	CAUTION:

No holdover

time

guidelines

exist

	
	
	
75/25
	
6:00
	1:15-2:05
	0:35-1:05
	0:40-1:05
	0:25-0:35
	0:10-1:10
	

	
	
	
50/50
	
4:00
	0:30-0:45
	0:15-0:25
	0:15-0:25
	0:05-0:10
	CAUTION:

Clear ice

may require

touch for

confirmation
	

	0 to -3
	32 to 27
	
100/0
	
12:00
	1:55-3:20
	0:50-1:30
	0:55-2:00
	0:40-0:50
	
	

	
	
	
75/25
	
5:00
	1:15-2:05
	0:35-1:05
	0:40-1:05
	0:25-0:35
	
	

	
	
	
50/50
	
3:00
	0:30-0:45
	0:15-0:25
	0:15-0:25
	0:05-0:10
	
	

	below 

-3 to -14
	below

27 to 7
	
100/0
	
12:00
	0:50-2:00
	0:45-1:25
	**0:30-1:10 
	**0:20-0:35
	
	

	
	
	
75/25
	
5:00
	0:40-1:30
	0:35-1:05
	**0:35-1:20
	**0:15-0:30
	
	

	below

  -14  to -25
	below

  7 to -13
	
100/0
	
12:00
	0:25-0:45
	0:15-0:30
	

	below -25
	below -13
	
100/0 
	CLARIANT SAFEWING MPIV 2030 ECO Type IV fluid may be used below –25 °C (-13 °F) provided the freezing point of the fluid is at least 7 °C (13 °F) below the OAT and the aerodynamic acceptance criteria are met.  Consider use of SAE Type I when SAFEWING MPIV 2030 ECO Type IV fluid cannot be used.


             °C = Degrees Celsius             OAT = Outside Air Temperature

             °F = Degrees Fahrenheit        VOL = Volume

           THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.

          * 
   During conditions that apply to aircraft protection for ACTIVE FROST

         **
   No holdover time guidelines exist for this condition below  -10 (C (14 (F)

         ***   Use light freezing rain holdover times if positive identification of freezing drizzle is not possible

          ‡    Snow pellets, ice pellets, heavy snow, moderate and heavy freezing rain, and hail

                (     Snow includes snow grains

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.

· CLARIANT SAFEWING MP IV 2030 ECO TYPE IV FLUID USED DURING GROUND DEICING/ANTI-ICING IS NOT INTENDED FOR AND DOES NOT PROVIDE PROTECTION DURING FLIGHT.














Effective:  October 1, 2004


TABLE 4I - FAA Guideline for Holdover Times Anticipated for SPCA AD-480 Type IV Fluid Mixtures as a Function of Weather Conditions and 
OAT – Viscosity of Neat 100% Fluid Tested 15,200cP, 20 oC, 0.3 RPM, Spindle SC4-34/13R, 10ml fluid, 30 min.

                CAUTION:  THIS TABLE IS FOR DEPARTURE PLANNING ONLY AND SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.
	OAT
	Manufacturer Specific Type IV Fluid Concentration

Neat-Fluid/Water

(Vol. %/Vol. %)
	Approximate Holdover Times Under Various Weather Conditions (hours: minutes)

	°C
	°F
	
	Frost*
	Freezing Fog
	Snow(
	Freezing   Drizzle*** 
	Light Freezing Rain
	Rain on Cold Soaked  Wing
	Other‡

	above 0
	above 32
	
100/0
	
18:00
	2:00-3:30
	0:55-1:50
	0:50-1:30
	0:35-0:55
	0:15-1:35
	CAUTION:

No holdover

time

guidelines

exist

	
	
	
75/25
	
6:00
	1:30-2:45
	0:40-1:20
	0:50-1:15
	0:30-0:45
	0:10-1:15
	

	
	
	
50/50
	
4:00
	0:30-0:45
	0:15-0:30
	0:15-0:25
	0:05-0:15
	CAUTION:

Clear ice

may require

touch for

confirmation
	

	0 to -3
	32 to 27
	
100/0
	
12:00
	2:00-3:30
	0:40-1:20
	0:50-1:30
	0:35-0:55
	
	

	
	
	
75/25
	
5:00
	1:30-2:45
	0:30-1:05
	0:50-1:15
	0:30-0:45
	
	

	
	
	
50/50
	
3:00
	0:30-0:45
	0:10-0:20
	0:15-0:25
	0:05-0:15
	
	

	below 

-3 to -14
	below

27 to 7
	
100/0
	
12:00
	0:20-1:20
	0:30-0:55
	**0:25-1:20
	**0:15-0:30
	
	

	
	
	
75/25
	
5:00
	0:25-0:50
	0:20-0:45
	**0:25-1:05
	**0:15-0:30
	
	

	below

  -14  to -25
	below

  7 to -13
	
100/0
	
12:00
	0:15-0:40
	0:15-0:30 
	

	below -25
	below -13
	
100/0 
	SPCA AD-480 Type IV fluid may be used below –25 °C (-13 °F) provided the freezing point of the fluid is at least 7 °C (13 °F) below the OAT and the aerodynamic acceptance criteria are met.  Consider use of SAE Type I when SPCA AD-480 Type IV fluid cannot be used.


             °C = Degrees Celsius             OAT = Outside Air Temperature

             °F = Degrees Fahrenheit        VOL = Volume

           THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.

          * 
   During conditions that apply to aircraft protection for ACTIVE FROST

         **
   No holdover time guidelines exist for this condition below  -10 (C (14 (F)

         ***   Use light freezing rain holdover times if positive identification of freezing drizzle is not possible

          ‡    Snow pellets, ice pellets, heavy snow, moderate and heavy freezing rain, and hail

                (     Snow includes snow grains

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.

· SPCA AD-480 TYPE IV FLUID USED DURING GROUND DEICING/ANTI-ICING IS NOT INTENDED FOR AND DOES NOT PROVIDE PROTECTION DURING FLIGHT.
Effective:  October 1, 2004

TABLE 5 - FAA Guidelines for the Application of SAE Type II, Type III and Type IV Fluid Mixtures.

Minimum Concentrations as a Function of Outside Air Temperature (OAT).

Concentrations in % V/V

	OAT
	One-step Procedure

Deicing/Anti-icing
	Two-step Procedure

	
	
	First step: Deicing
	Second step: Anti-icing1

	-3 (C (27 (F)

and above
	50/50   Heated 2 Type II/IV

or 

100/0   Heated 2 Type III
	Heated water or a
heated mix of Type I, Type II, Type III
or Type IV and water
	50/50  Type II/IV  

or 

100/0  Type III

	Below –3 (C (27 (F)

to –14 (C (7 (F)
	75/25   Heated 2 Type II/IV

or

100/0  Heated 2 Type III
	Heated suitable mix of Type I,
Type II, Type III, or Type IV, and water with FP not more than 3 (C (5 (F) above actual OAT 
	75/25  Type II/IV 

or 

100/0   Type III

	Below –14 (C (7 (F)

to –25 (C (-13 (F)


	100/0

Heated 2 Type II/III or IV
	Heated suitable mix of Type I,
Type II, Type III, or Type IV, and water with FP not more than 3 (C (5 (F) above actual OAT 
	100/0

Type II/III or IV 

	Below –25 (C (-13 (F)


	SAE Type II/IV fluid may be used below –25 (C (-13 (F) provided that the freezing point of the fluid is at least a 7 (C (13 (F) below OAT and that aerodynamic acceptance criteria are met.

SAE Type III fluid may be used below -10(C (14(F) provided that the freezing point of the fluid is at least 7(C (13(F) below OAT and that aerodynamic criteria are met.

Consider the use of SAE Type I when Type II, III or IV fluid cannot be used.

	1) To be applied before first step fluid freezes, typically within 3 minutes.

2) Clean aircraft may be anti-iced with unheated fluid.

	NOTE:    For heated fluids, a fluid temperature not less than 60 (C (140 (F) at the nozzle is desirable.  Upper temperature limit shall not                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  exceed fluid and aircraft manufacturers recommendations. 

	CAUTIONS: 

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

· As fluid freezing may occur, 50/50 Type II 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.

· 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).



Effective:  October 1, 2004

Table 6.  List of Qualified (1) Deicing/Anti-Icing Fluids – Winter 2004-2005

Qualified Type I Deicing/Anti-Icing Fluids

	Company Name
	Fluid Name

	Arkton Ltd
	Artica DG

	Aviation Xi’an High-Tech
	KHF-1

	Beijing Wangye Aviation Chem. Prod. Co.
	KLA-1

	Clariant 
	Safewing MPI 1938 ECO

	Clariant
	Safewing MPI 1938 PRE MIX

	Clariant
	Safewing MP I 1938 TF

	Clariant 
	Safewing EG I 1996

	Cryotech Deicing Technology
	Kilfrost( DF Plus

	Cryotech Deicing Technology
	Kilfrost( DF Plus (88)

	Dow Chemical Company
	UCAR( ADF Concentrate

	Dow Chemical Company
	UCAR( ADF 50/50

	Dow Chemical Company
	UCAR( ADF XL-54

	Dow Chemical Company
	UCAR(  PG ADF Concentrate

	Dow Chemical Company
	UCAR(  PG ADF DILUTE 55/45

	Home Oil Inc. 
	SAFETEMP I PG 100  

	Home Oil Inc.
	SAFETEMP I ES

	Inland 
	Duragly – P 

	Inland
	Duragly – E

	Kilfrost
	Kilfrost( DF 

	Kilfrost
	Kilfrost( DF PLUS 

	Kilfrost
	Kilfrost( DF PLUS (80)

	Lyondell Chemical Worldwide, Inc
	ARCOPlus Concentrate

	Lyondell Chemical Worldwide, Inc
	ARCOPlus Dilute

	Lyondell Chemical Worldwide, Inc
	ARCOPlus Canadian Dilute

	Lyondell Chemical Worldwide, Inc
	ARCTIC Plus

	Newwave Aerochemical Co. Ltd.
	FCY-1A

	Octagon Process, Inc
	OCTAFLO EG

	Octagon Process, Inc
	OCTAFLO EF

	Sanshin Kagaku Kogyo Co.
	San-Ai ADF Type 1-A

	SPCA
	SPCA DE-950


Table 6.  List of Qualified (1) Deicing/Anti-Icing Fluids – Winter 2004-2005
(Continued)

Qualified Type II Deicing/Anti-Icing Fluids 

	Company Name
	Fluid Name

	Clariant
	Safewing MP II 1951

	Clariant
	Safewing MP II 2025 ECO

	Kilfrost
	Kilfrost( ABC-II PLUS

	Kilfrost
	Kilfrost(  ABC-3

	Kilfrost
	Kilfrost( ABC-2000

	Octagon Process, Inc
	Octagon E-Max 

	SPCA
	SPCA Ecowing 26


Qualified Type III Deicing/Anti-Icing Fluids 

	Company Name
	Fluid Name

	Clariant
	Safewing MP III 2031 ECO


Qualified Type IV Deicing/Anti-Icing Fluids

	Company Name
	Fluid Name

	Clariant
	Safewing MP IV 1957

	Clariant
	Safewing MP IV 2001

	Clariant
	Safewing MP IV 2012 PROTECT

	Clariant
	Safewing MP IV 2030 ECO

	Cryotech Deicing Technology
	Kilfrost( ABC-S

	Kilfrost 
	Kilfrost( ABC-S

	Ely Chemical
	Max Flight

	Octagon Process, Inc.
	Max Flight

	Octagon Process, Inc
	Max Flight 04

	SPCA
	SPCA AD-480

	Union Carbide Dow Chemical Company
	UCAR(  ADF/AAF ULTRA+


NOTE:  The qualified fluids on this list have met applicable SAE AMS specifications requirements for aerodynamic performance, water spray endurance test (WSET), and high humidity endurance tests (HHET), as conducted by the Anti-Icing Materials Laboratory (AMIL) at the University of Quebec at Chicoutimi, in effect at the time of certification.  Other qualification tests such as physical properties, toxicity, material compatibility, thermal stability, etc., are conducted by other organizations, and, if required, these test results should be obtained directly from the fluid manufacturer.
Also, Type II, III, and Type IV fluids on this list have completed HOT testing.  

The AMIL Web site is:  http://www.uqac.uquebec.ca/amil/
Fluids that successfully qualify after the issuance of this list will appear in a later update.




























33

