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Bl - : Phase Diagram of Aqueous Glycol Solutions

VT T T T T 1T T T T
Caution: This Diagram 1s Not
0 Representative of Any 0
Commercially Available
Aircraft Ground Deicing
or Anti-icing Fluids.
20—
-10
10—~
0~
-20
-10 [—- Diethylene Giycol
3 Ethylene Glycol 2
e 2
2 3
_20 f~— Propylene Glycol ©
g Py y _30 g
Q Q
g E
< 2
-30 —
—40L -~40
_50 p—
50
-60 t__
-70 b—
- -60
gol—L 1 1 1 1 L1 1
0O 10 20 30 40 50 60 70 8 90 100
100% Water 100% FPD

. {Pure, Undiluted)
FPD Mixture with Water, % FPD by Weight

FPD Mixture with Water, percent FPD by Weight



# — : General Characteristics of Commercially Available FPD’s

Common Primary Active |Viscosity| Primary| Notes (see AC 20-117 for
Name Ingredients Use more complete information)
North Ethylene glycol Low | Deicing [Includes AMS™ 1425, AMS

American| propylene glycol 1427, and Mil-A-8243 fluids.

May not meet SAE nor ISO
|| Type | specs.
SAE Propylene/diethylene] Low | Deicing |Propylene glycol based fluids
Type | ethylene glycol not to be used undiluted at
OAT < 14°F (-10°C).
" ISO Aircraft performance changes
Type | may result. AMS 1424
included. SAE, ISO specs
" similar. il
SAE Propylene/diethylene| High | Deicing |For use on aircraft with V; >
Type Il glycol with to and anti-|85 knots; lower viscosity than
polymer thickener Low icing |AEA™™" Type Il produced
ISO before 1988. AMS 1428
Type Il included. SAE, ISO specs
Isimilar.
Mil-A- Propylene glycol | Medium | Deicing |Less toxic to animals. Not to
8243D |be used undiluted. Not similar
Type | to Mil-A-8243C Type | or Il.
Mil-A- 3 parts ethylene Low | Deicing [Similar to Mil-A-8243C Type |
8243D glycol, and Il. Not approved as SAE
Type i 1 part propylene or 1ISO Type Il.
glycol
Arktika Ethylene glycol High | Deicing |Not approved as SAE or ISO

(Russia) with thickener and anti-{Type Il. Considered thickened

icing [Type |. Effects on

aerodynamics unknown to
date.

""AMS - Aerospace Materials Specification

"""AEA - Association of European Airlines
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8 B 453 % (Application Guideline Tables)

# — @ Guidelines for Holdover Times Anticipated by SAE Type Il and ISO Type II
Fluid Mixtures as a Function of Weather Conditions and OAT.

CAUTION! THIS TABLE IS FOR USE IN DEPARTURE PLANNING ONLY AND IT
SHOULD BE USED IN CONJUNCTION WITH PRETAKEOFF CHECK
PROCEDURES.

Type Il Fluid Approximate Holdover Times Anticipated Under

Concentration Various Weather Conditions (hours: minutes)
Neat-
Fluid/Water | FroST | FREEZING SNOW FREEZING RAIN ON
(% by FOG RAIN COLD SOAKED

Volumel

WING

12200 § 1:15-3:00 0:25-1:00 | 0:08-0:20 0:24-1:00

6:00 0:50-2:00 0:20-0:45 | 0:04-0:10 0:18-0:45

4:00 0:35-1:30 0:15-0:30 | 0:02-0:05 0:12-0:30

8:00 0:35-1:30 0:20-0:45 |} 0:08-0:20 CAUTION!
500 | 0:25-1:00 | 0:150:30 | 0:04.0:10 | clear ice may
tequire touch for
3:00 0:20-0:45 0:05-0:15 | 0:01-0:03 confirmation

8:00 0:35-1:30 0:20-0:45

5:00 0:25-1:00 0:15-0:30

8:00 0:356-1:30 0:20-0:45

below 100/0 if 7°C {13°F) | A buffer of at least 7°C (13°F) must be maintained for Type Il used for

Buffer is maintained | antiicing at OAT below -25°C {-13°F). Consider use of Type | fluids where
SAE or ISO Type Il cannot be used.

L m——

THIS TABLE DOES NOT APPLY TO OTHER THAN SAE OR ISO TYPE 1l FPD FLUIDS.

THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.
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: Guidelines for Holdover Times Anticipated by SAE Type | and 1SO Type |

Fluid Mixtures as a Function of Weather Conditions and OAT.

CAUTION! THIS TABLE IS FOR USE IN DEPARTURE PLANNING ONLY AND IT
SHOULD BE USED IN CONJUNCTION WITH PRETAKEOFF CHECK

PROCEDURES.

Freezing Point of Type | fluid mixture used must be at least 10°C (18°F) below OAT.

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

FREEZING

0:12-0:30

SNOW

[r——
0:06-0:15

FREEZING

RAIN
O———

0:02-0:05

RAIN ON COLD
SOAKED WING

0:06-0:15 ’

0:18-0:45

0:06-0:15

0:06-0:15

0:01-0:03

0:12-0:30

0:06-0:15

0:06-0:16[

. CAUTION!

- Clearice
 may require
~ touchfor -

 confirmation

THIS TABLE DOES NOT APPLY TO OTHER THAMN SAE OR ISO TYPE { FPD FLUIDS.

THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.
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# = ¢ Guidelines for Application of SAE and ISO Type Il Fluids as a Function of
OAT

Minimum Concentration, Heated - Fluid/Water Ratio
(% by Volume)
One-Step De/Anti-lcing| Two-Step Procedure
Procedure with SAE
OR 1SO Type Il Fluid First Step Deicing Second Step

_ﬁ\ntl Icing”™

50/50 heated Type || |Water heated to TO/SO Type |
60°C {140°F)} minimum
at the nozzle or a heated

mix of Type 1 or Il and
water

50/50 heated Type Il or
heated suitable mix of

Type | with freeze point

75/25 heated Type |l |Nnot more than 75/25 Type ||
3°C (5°F) above OAT

100/0 Type Il fiuid not 100/0 Type i
suitable for deicing.
Cons[der use of -

suitable mix of Type | |75/25 heated Type Il or
or T the two-step . Iheated suitable mix of

‘ | Type | with freeze point
~{ not more than

| 3°C (5°F) above OAT

TYPE |l used for anti-icing below -25°C (-13 °F) must meet
aerodynamic acceptance test of AMS 1428, and maintain a
buffer of at least 7°C (13°F). Consider use of SAE or ISO Type |
where Type li cannot be used.

Heated fluid - Fluid temperature not less than 60°C {140°F) at the nozzle
Note: FOR OVERNIGHT PROTECTION USE TWO-STEP PROCEDURE, SECOND STEP ANTI-ICING

** To be applied before first step fluid freezes, typically within 3 minutes.
Caution: Aircraft skin temperature and OAT may differ
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Z\"Z_L

: Guidelines for Application of SAE and 1SO Type | Fluids as a Function of OAT

{% by Volume)

Minimum Concentrations, Heated - Fluid/Water Ratio

One-Step
De/Anti-lcing
Procedure with
Type | Fluid

Two-Step Procedure

First Step Deicing

Second Step
Anti-lcing™

Freeze point of
heated Type |
fluid mixture
should be at
least

10°C (18°F)
below OAT™™

Water heated to
60°C (140°F)
minimum at the
nozzle, or a
heated mix of
Type | fluid and
water

Freeze point of
heated Type | fluid
mixture should not
be more than
3°C (5°F) above
OAT

Freeze point
of heated
Type | fluid
mixture
should be at
least

10°C (18°F)
below OAT

Heated fluid - Fluid temperature not less than 60°C (140°F} at the nozzle

Note: FOR OVERNIGHT PROTECTION USE TWO-STEP PROCEDURE, SECOND STEP ANTI-ICING

** To be applied before first step fluid freezes, typically within 3 minutes.
*#* Clean aircraft may be anti-iced with cold fluid

Caution: Aircraft skin temperature and OAT may differ




