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FAA Holdover Time Guidelines Winter 2016-2017

ADDENDUM 1
SAE TYPE Il AND TYPE IV SNOW REGRESSION COEFFICIENTS BELOW -14 °C (7 °F)

PURPOSE

e This addendum has been created to communicate changes to the SAE Type Il and Type IV snow, snow
grain and snow pellet regression coefficients at outside air temperatures below -14 °C (7 °F). These changes
are optional; the regression coefficients published in the Original Issue document are more conservative
and can continue to be used if preferred by the operator.

BACKGROUND

e Preliminary research conducted in the winter of 2014-2015 indicated that some SAE Type Il and Type IV
fluids do not meet the published holdover times (HOTSs) for temperatures below -14 °C (7 °F) in snow
conditions. Further research was required to confirm and assess the magnitude of the associated potential
safety risk.

e Additional research was carried out in the winter of 2015-2016. The additional research confirmed that many
SAE Type Il and Type IV fluids do not meet the published HOTSs in these conditions. Consequently, as a
safety measure, FAA published the 2016-2017 HOT Guidelines and Regression Information documents
with reduced HOTs and associated regression coefficients for all SAE Type Il and IV fluids.

SUBSEQUENT DEVELOPMENTS

e Feedback from operators has indicated the new HOTs will have a significant impact on certain operations.
As a result, further analysis was carried out. This analysis examined the performance of ethylene glycol
(EG) vs. propylene glycol (PG) based fluids and the theoretical performance of fluids at -18 °C (0 °F).

e The analysis determined that the historic snow HOTs (those published in the 2015-2016 HOT Guidelines)
can be retained for:

0 SAE Type IV EG based fluids in the below -14 °C (7 °F) to lowest operational use temperature
(LOUT) temperature band; and

0 SAE Type Il and Type IV PG based fluids in the below -14 to -18 °C (below 7 to 0 °F) temperature
band.

e These changes are interim. Additional analysis and/or research will be carried out to determine appropriate
long term solutions.

GUIDANCE

e The tables on the following pages provide the regression coefficients corresponding to the updated HOTs
for the conditions described above. The tables include:

0 Table RC-EG: Updated regression coefficients for Type IV EG fluids for snow in temperatures
below -14 °C (7 °F).

0 Table RC-PG: Updated regression coefficients for Type Il and Type IV PG fluids for snow in
temperatures below -14 to -18 °C (below 7 to 0 °F).

e Note: To use the regression information provided in this document to obtain holdover times that are valid
for operations in which flaps/slats are deployed prior to de/anti-icing: use the regression information
applicable to the fluid and weather condition and multiply the result obtained by 90%.

o Note: Refer to the fluid-specific HOT Table in the document FAA Holdover Time Guidelines Winter
2016-2017 Original Issue: August 5, 2016 for the LOUT of each fluid. This information is also provided in
Table 8 of the same document.

e Note: Table 8 in the document FAA Holdover Time Guidelines Winter 2016-2017 Original Issue: August 5,
2016 provides the glycol base information for each fluid. If the fluid base is unknown, assume it is propylene
glycol for the purpose of determining HOTSs.
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TABLE RC-EG

SAE TYPE IV ETHYLENE GLYCOL BASED FLUID*
(SNOW, SNOW GRAINS OR SNOW PELLETS BELOW -14 °C TO LOUT)

REGRESSION COEFFICIENTS TABLE AND VERIFICATION TABLE

Outside Air Regression Coefficients for Calculating Holdover Times Under Various Weather Conditions
Temperature
Fluid
Degrees | Degrees |Dilution| FTeezing _ Snow, Show 23 Freezin Light Rain on
are grees Fog or Ice Grains or Snow Pellets> ezing Freezing |Cold Soaked | Other
Celsius | Fahrenheit s Drizzlet .1 -
Crystals <4gldmth |4to <10 g/dm?h| 210 g/dm?h Rain Wing
100/0
-3 and 27 and 75/25
above above
Refer to the regression coefficients provided in the appropriate
fluid-specific regression coefficients table published in the document
50/50 FAA Holdover Time Guidelines Regression Information
Winter 2016-2017, Original Issue: August 5, 2016
100/0 CAUTION:
below -3 below 27 No holdover
to-14 to7 time guidelines
75125 exist
| = 2.0691 1= 1.7911 | = 2.2336
below -14 below 7
100/0 A=-0.7757 | A=-0.3140 | A=-0.7565
to LOUT® | to LOUT®
B = 0.0000 B = 0.0000 B = 0.0000

1 Regression Equation: t = 10' R*, where R = precipitation rate (g/dm2/h)

2 Regression Equation: t = 10' R* (2-T)®, where R = precipitation rate (g/dm#h) and T = temperature (in °C)

3 CAUTION: Use of these coefficients is limited by the lowest usable precipitation rates provided in Table 5 in the document FAA Holdover Time Regression
Information Winter 2016-2017, Original Issue: August 5, 2016.

4 Table 8 in the document FAA Holdover Time Guidelines Winter 2016-2017, Original Issue: August 5, 2016 provides the glycol base information for each fluid. If the
fluid base is unknown, assume it is propylene glycol for the purpose of determmmg regression coefficients.

5 Table 8 in the document FAA Holdover Time Guidelines Winter 2016 2017, Original Issue: August 5, 2016 provides the LOUT of each fluid. If the LOUT is
unknown, no holdover times can be provided below -22.5 °C (-8.5 °F).

HOTDS Verification Times Under Various Weather Conditions (minutes)
As Calculated from Regression Coefficients
A(i)ru_:_zlﬁe Fluid Freezing Fog Snow, Snow Grains Freezing Light Rain on Cold
Q) P- 1 pilution or Ice Crystals or Snow Pellets* Drizzle Freezing Rain Soaked Wing
(g/dmz/h) (g/dmz/h) (g/dmz/h) (g/dmz2/h) (g/dmz/h)
5 | 2 25 10 | 3 13 | s | 13 EE
100/0
1/ -3%* 75/25 Refer to the verification times provided in the appropriate
/%0 fluid-specific regression coefficients table published in the document
FAA Holdover Time Regression Information
1107 -14 = | 2000 Winter 2016-2017, Original Issue: August 5, 2016
75/25
-25 100/0 [ 150 | 300 | 500

* Refer to Table 5 in FAA Holdover Time Regression Information Winter 2016-2017, Original Issue: August 5, 2016 for the lowest usable precipitation rates in snow
** Rain on cold soaked wing calculated at +1 °C; all other conditions calculated at -3 °C
*** Freezing fog and snow calculated at -14 °C; freezing drizzle and light freezing rain calculated at -10 °C
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TABLE RC-PG

SAE TYPE Il AND TYPE IV PROPYLENE GLYCOL BASED FLUID*
(SNOW, SNOW GRAINS OR SNOW PELLETS BELOW -14 °C TO LOUT)

REGRESSION COEFFICIENTS TABLE AND VERIFICATION TABLE

Outside Air Regression Coefficients for Calculating Holdover Times Under Various Weather Conditions
Temperature
Fluid
Degrees | Degrees |Dilution| Feezing _ Snow, Show 23 Freezin Light Rain on
are grees Fog or Ice Grains or Snow Pellets> ezing Freezing |Cold Soaked | Other
Celsius | Fahrenheit N Drizzlet o -
Crystals® | <4g/dmeh |4to <10 g/dmh| = 10 g/dmeth Rain Wing
100/0
-3 and 27 and 75/25
above above
Refer to the regression coefficients provided in the appropriate
fluid-specific regression coefficients table published in the document
50/50 FAA Holdover Time Guidelines Regression Information
Winter 2016-2017, Original Issue: August 5, 2016
100/0
below -3 below 27
to -14 to7 CAUTION:
75125 _No holdover
time guidelines
exist
| = 2.0691 = 1.7911 | = 2.2336
below-14 | below 71 ) 50 A=-0.7757 | A= -0.3140 | A=-0.7565
to -18 to 0
B = 0.0000 B = 0.0000 B = 0.0000
| = 1.7680 = 1.7565 1= 1.2435
below -18 below 0
100/0 =-0.7757 | A= -0.7565 =-0.2435
to LOUT® | to LOUT®
B = 0.0000 B = 0.0000 B = 0.0000

1 Regression Equation: t = 10' R*, where R = precipitation rate (g/dm2/h)
2 Regression Equation: t = 10' R (2-T)®, where R = precipitation rate (g/dm2/h) and T = temperature (in °C)
3 CAUTION: Use of these coefficients is limited by the lowest usable precipitation rates provided in Table 5 in the document FAA Holdover Time Regression

Information Winter 2016-2017, Original Issue: August 5, 2016.

4 Table 8 in the document FAA Holdover Time Guidelines Winter 2016-2017, Original Issue: August 5, 2016 provides the glycol base information for each fluid. If the
fluid base is unknown, assume it is propylene glycol for the purpose of determlnlng regression coefficients.

5 Table 8 in the document FAA Holdover Time Guidelines Winter 2016-2017, Original Issue: August 5, 2016 provides the LOUT of each fluid. If the LOUT is
unknown, no holdover times can be provided below -22.5 °C (-8.5 °F).

HOTDS Verification Times Under Various Weather Conditions (minutes)
As Calculated from Regression Coefficients
A?ru:—sel::,e Fluid Freezing Fog Snow, Snow Grains Freezing Light Rain on Cold
0) P Dilution or Ice Crystals or Snow Pellets* Drizzle Freezing Rain Soaked Wing
(g/dm2/h) (g/dma/h) (g/dm2/h) (g/dma/h) (g/dma/h)
5 | 2 25 10 | 3 13| 25 | 13 EE
100/0
+1/-3%* 75/25 Refer to the verification times provided in the appropriate
—— fluid-specific regression coefficients table published in the document
FAA Holdover Time Regression Information
10/ -14 | 2990 Winter 2016-2017, Original Issue: August 5, 2016
75125
-18 100/0 15.0 30.0 50.0
-25 100/0 8.0 10.0 25.0

* Refer to Table 5 in FAA Holdover Time Regression Information Winter 2016-2017, Original Issue: August 5, 2016 for the lowest usable precipitation rates in snow
** Rain on cold soaked wing calculated at +1 °C; all other conditions calculated at -3 °C
*** Freezing fog and snow calculated at -14 °C; freezing drizzle and light freezing rain calculated at -10 °C
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