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ICING



INFLIGHT AIRFRAME ICING

Understanding the Hazards
 



TEMPS AND TERMINOLOGY







If  your aircraft is cold soaked, frosted, or

                     precipitation contaminated
ITS  Time to De-Ice

TYPE 1 FLUID  IS  GLYCOL  HEATED TO WASH  OF  THE  CONTAMINANTES

Normally dyed ORANGE and is a DE-ICE/ 130-180 deg F   18-25$ per diluted gallon/ 1-

22mins

ICING  HOLDOVER  TIME  STARTS WHEN  THE  DEICING  STARTS for fluid type

TYPE 3  IS  APPLIED  COLD  AND  WILL SHEAR  OFF AROUND 60 KTS ON  ROTATION

Generally dyed YELLOW and is an anti-ice / 10-160 mins             TYPE 4 IS GREEN

CONSIDER  ONLY  WINGS  AND  TAIL / OR  COMPLETE  CLEAN/  Flaps up for T.O. ??? 

WHY

DO A  PRE-DEPARTURE  ICE  EQUIPMENT  CHECK/ ICING  ON  FOR  DEPARTURE -80% NG

VS 500’/min till ICE CLIMB SPEED IS ACHIEVED, THEN SELECT IAS

WHEN PARKING ON A CONTAMINATED  RAMP / SNOW, ICE , SHUT  DOWN  THE  

ENGINE  FIRST  BEFORE FEATHERING/ 900/930 warn ground crew on radio

Google: FAA Holdover Time Regression Information Winter 2023-2024/ 25,000,000 gals/yr



CLEAN WING CONCEPT IS VITAL WITH THIS WING!

YOUR WING



Find your TAT readout
In CRUISE FLIGHT select the Aux page with the TAT display

Compare that Temp with the PFD display Temp Indicator

If both temperature readouts are the same then the IOAT 
indication can be used as a TAT readout

If the Temps are different then the PFD reading is SAT/OAT 
and the aux page indicates TAT/IOAT

Readings can Vary due to Calibration. Refer to POH 



Temp of Aircraft Wing
         All Garmin equip has the TAT   
     under AUX or Utilities/Trip Planning



Temp of Aircraft Wing
All Garmin equip has the TAT     

under AUX or Utilities/Trip Planning



At  what Rate is the Tail Picking up ICE vs Wing?





Difference between “Flight into Known Icing Conditions”

 

                                           And  “Known Ice”

                        Similar Concepts that have different Regulatory Affects

“Known icing Conditions” involve circumstances where a “reasonable” Pilot

 would expect a substantial likelihood of Ice Formation on the Aircraft based on all 

information available to the pilot and plan to avoid the ice conditions.

“Know Ice” involves the situation where Ice Formation is Actually Detected or 

Observed

Read the Handout Letter in the TBM PRO TRAINING manual for complete details on 

Far’s  91.9 , 91.13, and 91.103





Would you use the Separator at 

FL310.   Temp -35c.   No TRW’s 

High Cirrus



1. Your at 14,000’, Temp OAT +5c.      Ice On?    

2. Speed 210,  TAT?

3. Speed 160,  TAT?

4. Your at FL300,  Temp ISA +Oc. (-45c) ICE ON?   Cirrus only

5. Same , with TRW’s in Area.  What Equip ON?



1.  IMC at FL300 ,  STD DAY, ISA +Oc.  WHAT EQUIP ON?

2. IMC at 25000,  ISA .  Should we use the boots?





Descending for Approach, you had picked up ICE Enroute, Temp at Airport 

is -2c.  Wings look clean, should You  Adjust the Vapp for ICE?

What flap setting is appropriate?







If going IMC climbing, do an ICE TEST BEFORE T,O.
                       Turn on Ignition first, then right to left on ice panel
                       Start the timer – boots 7secs each/ dwell 57 secs
                       Prop light at 90 secs will blink off and on.
                       Turn off lighted anti-ice equip left to right then IGN off



TBM 700 PILOT’S OPERATING HANDBOOK
Page 4.5.1Rev. 13
4.5 -- PARTICULAR PROCEDURES

 FLIGHT INTO KNOWN ICING CONDITIONS (1/5) General 

1 – Icing conditions exist when the IOAT on the ground or TAT inflight is+13°C or below, and 
visible moisture in any form is present (clouds, fog with visibility of one mile (1.6 km) or less, 
rain, snow, sleet or ice crystals).

+5 OAT  850’s + 900’s
 2 -- Icing conditions also exist when the IOAT on the ground is + 13°C or below and when 
operating on ramps, taxiways or runways where surface snow, ice, standing water or slush may 
be ingested by the engine or freeze on engine or cowlings. 

              2c  to  -10c             Clear Ice           Cumulus      Large Drops

           -10c  to  -15c             Mixed    
           
           -15c  to  -20c              Rime                 Stratus        Small Drops

+5 OAT  850’s + 900’s



Recovery- Pull Nose UP. If stall occurs on Flap Extension, bring Flaps to previous Position
Activate the Deicing Equipment



• IGNITION ON

• Verify your Inertial Separator, Pitots, 
Windshield, Prop Heat, and Boots, and are 
on and operating properly. 

• MOD ICE - Turn Off  the Autopilot and hand 
fly

• Increase your TAT to above Zero Celsius if  
possible – Max Power is 10 c above OAT

• Descend to find warmer air and exit the Ice 
accretion layer- Get 2c / Thousand Feet

Actions to take Before Building Ice 
Flow Right to Left ”ON”

 Flow Left to Right “OFF”



FLIGHT INTO KNOWN ICING CONDITIONS (2/3)

Ice protection procedures

1 - Prior to entering IMC, as an ANTI ICE preventive :

If    OAT / SAT <= 5°C : or IOAT / TAT <= 13C

”IGNITION” SWITCH ON .........................................................                                               

“PITOT R + STALL HTR  ………………………………………

“PITOT L HTR  ………………………………………………..

”INERT SEP” SWITCH ON ........................................................                                    

”WINDSHIELD DE ICE” SWITCH ON ........................................                                                       

”PROP DE ICE” SWITCH ON .....................................................                                                

”AIRFRAME DE ICE” SWITCH ON .............................................

NOTE : When OAT  is below - 35°C, or TAT below -25c  avoid operations of the ”AIRFRAME 

DEICE SYSTEM” for a too long period because the boots could be damaged. The ”INERT 

SEP” switch must be left ON while the airplane remains in icing conditions.



Department of Transportation 

Federal Aviation Administration 
Subject: Pilot Guide: Flight in Icing Conditions 

Advisory Circular 
Date:10/8/15 AC No: 91-74B Initiated by: AFS-800 Change: 

This advisory circular (AC) contains updated and additional information for the pilots of 

airplanes under Title 14 of the Code of Federal Regulations (14 CFR) parts 91, 121, 125,

and 135. The purpose of this AC is to provide pilots with a convenient 

reference guide on the principal factors related to flight in icing 

conditions and the location of additional information in related 

publications. As a result of these updates and consolidating of information, AC 91-74A, Pilot 

Guide: Flight in Icing Conditions, dated December 31, 2007, and AC 91-51A, Effect of Icing on 

Aircraft Control and Airplane Deice and Anti-Ice Systems, dated July 19, 1996, are cancelled. 

This AC does not authorize deviations from established company procedures or regulatory 

requirements. 



PILOT’S OPERATING HANDBOOK

Page 4.5.3

FLIGHT INTO KNOWN ICING CONDITIONS (3/3)

3 - Procedures for holding, approach and landing in icing conditions :

- Minimum recommended speeds are :

Weight < 6579 lbs  > 6579 lbs  

 Flaps UP 130 KIAS    135 KIAS 

   

 Flaps TO 110 KIAS     110 KIAS

 Flaps LDG 90 KIAS    95 KIAS/ more than trace up to light  DO NOT  use full flaps

Particularly stall speeds may INCREASE by up to :

- Flaps UP, +20 KIAS  /  flaps up stall , 30 deg bank, 6600 lbs is 80 kts,  WING CLEAN, NO ICE

- Flaps TO, +15 KIAS   /  flaps T.O. stall, 30 deg bank, 6600 lbs is 75 kts,   LDG DN,  NO ICE

- Flaps LDG, +10 KIAS  / flaps dn stall, 30 deg bank, 6600 lbs is 66 kts ,   LDG DN, NO ICE                                                                       

Most Common Error- Slowing over the Threshold too early- Hold speed to touchdown.



LANDING WITH ICE ON THE AIRFRAME

• 1. REVIEW POH 4.5 PARTICULAR PROCEDURES

• 2. DO AN ICE EQUIPMENT TEST AT A TEMP LESS THAN 10C ON        

GROUND OR AIRBORNE BEFORE ENTERING ICING CONDITIONS PER

• POH SECTION 4, NORMAL PROCEDURES, AMPLIFIED PROCEDURES,

• AFTER STARTING ENGINE PAGE 4.4.39

• 3. AT CRUISE GET ATIS AND DETERMINE VAPP USING  POH 4.5

• PARTICULAR PROCEDURES PAGE 4.5.4 FOR FLAP, RUNWAY LENGTH AND 

CONDITIONS.  NOTE: SPEEDS ARE MINIMUM RECOMMENDED

• 4. FLY APPROACH WITH AUTO PILOT OFF AND HOLD VAPP TILL 

TOUCHDOWN WITH MODERATE OR GREATER ACCUMULATION 

• 5. DO NOT RETRACT FLAPS AFTER LANDING UNTIL AFTER SHUTDOWN  

WALK AROUND AND FLAPS ARE CLEAR OF ICE.



WWW.AVIATIONWEATHER.GOV

      SELECT on the FORECAST Column- 

      

       SELECT ICING

       In Layers Select- Severity w/SLD-PIREP-SIGMET-G-AIRMET

       Altitude Dot on Left- Time and Legend on bottom

       Use Cross Section Tool to Enter Route- then Path

        In Select Variable – Select Icing-Cross-Section



Did you do the Ice Test correctly? Set brake on ground or airborne in clear air at 

10,000’ and 10c or below.  Equip is all treated as Anti-Ice now, on before ICE

  Max prop RPM in the ice.  USE 850 Mode. Cycle prop if vibration / 200 rpm 

Don’t just turn on the ice equip in the climb, VS to 500 fpm to accelerate to 160 IAS 

then select IAS

Can’t climb at 160-Don’t, Level off, accelerate, or descend.  Auto pilot OFF - Don’t 

wait for the warm fuzzy feeling or stall the warning horn that might not sound

 

Highest accumulation of ice in tops. Usually 3,000 to 4,ooo feet thick. Top worse

 

Make a note, use a speed bug set at Cruise IAS and do not allow more than 20kts 

drop or 160 min cruise speed. 

You can get 2c per 1000’ warmer in descent generally.

TAT will also rise with speed increase in the Descent.



ICE TEST  CAPT’N BILL 11-2016

What piece of icing equipment do you turn on 1st  when approaching IMC? _____________  
2ND  ______________

What color dye is used to identify type 1 fluid? _________________TYPE 3?

Type 1 Fluid is a ____-ice and Type 3 is an ______-ice

In the TBM, Ice equipment is turned on at ______OAT  and ______IOAT

IF using OAT for ICE, on what MFD page can you find the TAT?_____________

When doing an  ICE TEST, the MIN time to TEST all the green lights, is?_______secs

The ICE TEST can be found in the POH under ________ procedures, __________procedures, 
________  __________ Engine Checklist

The minimum climb speed in icing conditions is? __________kts

The  change in temperature climbing from S.L to 10,000’ is _______Deg C

The Freezing Level on a Standard day is at ________feet

How much may the ground roll be multiplied in some melting and not tamped snow___X’s
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