APPENDIX G—EMBRAER ICING GUIDANCE/PROCEDURES
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I - DOCUMENT EFFECTIVITY: ALL EMB 120 A/C

This bulletin is issued by EMBRAER as the nesd arises 1o quickly transmit technical and
cperational information. it is distribuled to EMB-120 BRASILIA ocpersiors and 1o any
pearsonnel who need early sdvice of this information. .
‘The matter published in this bulletin may not be approved by Alrworthiness Authorities a!
the time of issuing. In the event of conflict with the approved publication { AFM, WB,
MMEL . ar CDL) the sapproved information shall prevail.

Il - SUBJECT: OPERATION IN ICING CONDITIONS
lll - REASON:

To previce information and recommendations regarding the sircraft operation In icing
conditions.

IV - BACKGROUND INFORMATION:

In Cctober 1884, a transport caiegory aircraft was involved in an sccident which resulted from
an inflight loss of control and a subsequent dive until the aircraft crashed Into the ground.
Afthough the invesligation has not ye! made a finding of the probable cause of the accidant,
the in-flight loss of control of the aircraft is suspecisd to have besn caused by ice accretion on
the Upper surtace of the wing aft of the protected srea which resulted in sirflow separation and
sbnormal sileron fores necessdry 15 MAINLLA coorfinsted ght R Wi noted that westher ai
the ime of the accident involvec simospheric conditicns oulside the iking enveiops spacified in
Appendix T of pant 25 of the Federsl Aviation Regulaticas (14 CFR pant 25) used for
cerifization of the airsralt. Sust aimoscheric conditicns. invziving freazing rain and freszing
drizzle, are ~eferrad := as supe-:oo.ef large dropiets [SLD) snd are also Sescribed as severs
ieing. ELD zendiion s not ac=ressed in the appensix C =3 the FAA has not requires that
aircrafl demonstrate the 2apabiicy cf safely flying in those icirg conditions.
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Sﬁuhmﬁﬂym‘hm‘ﬂﬁmdiﬁnﬁhunummmiuﬂh
enveiope for which the sircraft is certified is nol limited to the type of sircraft that was involved
in the accident, EMBRAER wat required o conduct a sariss of texis 16 svalusts the roll
control characteristics of the EMB-120 while fiying in SLD conditions.
mmm,mzu&-mmsmﬁh;wﬂwmm
genarated by an icing tanker simulating the typical SLD srwironmant. The resulis of the tests
MHMMNMMMIMMmth]mm
o identify when the sircrafl s operating In Icing conditions for which the aircraft has not been
certified. In addition, these tests allowed for the defi- .. _: realistic representation of the ice
shapes. in terms of thickness, width and patiem on the wing, that could secur in ght. These
ice shapes were then reproduced artificlally and extensive tests wers flown in dry air to sssees
the handling quaiities of the siroraft.
mamuns.nwﬂlnmmmmmhm
rein/freezing drizzle are included herein. EMBRAER highly recommands thal this document be
distributed to all personnel involved with fight operations within opersions’ organizational
sructure.
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a degradation of the flight qualities. .

* Aircraft operation in SLD conditions with sutopilot engaged was found o be adequate
undar the conditions tested.

Operational mcommaendation when fying in 5LD conditions:

Minimum icing speed is 180 ki, which must be incrsased if buffel appears.

Use of ihe aunopiiot HDG and ¥ ¢ modes while fiying in icing conditions.

Increxsed sirspeed on final approach: Vagr + 5 ki plus 4 gust.

1]

All tests conducted in relation to the SLD conditfons were not targeied at certifying the
slreraft to fly under these conditfons. The EMB-120 /s still not approved for flight in
freszing rain and freezing drizzle. Upon recognizing SLD conditions in filght, per visual
cuss as stated In “SLD CONDITIONS VISUAL CUES", the crew mus! take immediate
action fo leave the SLD condition as soon as possible.

Monitoring Ice Formation

Menitering of ice starts on ground. Contamination on ground may be caused by faling
snow (wet or dry), siush or frost. Frost or ice can form following a cold soaked period at
altitude or overnight at the ramp. If it rains on a cold-soaked wing, clear ice, difficult to detect,
can form. Frost often occurs on wing lower surface as a result of humidity which condenses
and freezes on the wing surfaces where fuel is at 0 degrees C or colder. Some conditions,
such as freezing rain, freezing fog or high humidity can cause a kind of frost or ice that is alse
difficuit to detect. While on ground, the rule is cbvious: never takeoff with snow or ice
adhering to any part of the aireraft

The only way to ensure that wings, control surfaces and propeliers are free from ice is through
clese visual inspection prior o takeoff. Al intermediate stops, an extemal wak around is
RECESEAry because of the possibilty of ice reforming after landing.

In addition to @ visual inspection, touching the ice sccretion may provide sdditional cues
regarding ice thickness and roughness. Do not touch the sufaces with bare hands, as the
skin may stick to » freazing surface.

ice should be preventsd and avoided. Before taking off. evary pilot should analyze the
wanther siluation containes in weather sriefings fram 3 flight service station or an authorized
aviation me'eorplogical scurce. Also pa, special attentsn 1o pilots reports (PIREPS) of ice (or
ne ice) along the intended route of fight
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In flight, ica monitaring starts whan the outside air temparature is near freezing. Closely
monitor the temperature indicator so that, when moisture is prasent, a ook at the windshield,
windshisld wipers, engine air inlels, spinner, and wing leaging sdge will tall you i ice is
starting 1o accumulate. During climb and descent, watch the lemperature indicator for any
tempersiure inversion. Listening to the SIGMETS may sho help in deisrmining if ice
conditions sxists outside of the aircraft.

Whan ics starts to build up, check the type and bulld-up rate o determine the severity of the
ice encountersd. i it is rough and milky, K is rime ice. If i is dear and hom-shaped, it is the
glaze ice. If the ice build-up is siow, you may be fiying in a stratus coud, and its horizontal
extent may cause & large ice accumuiation. Another ciue comas from the size of the walsr
dropiets (that you can ses at night by tuming on tha landing lights) - small dropiets, usually
found In stratis cloud, tend to form rime ica. Al night, furn an wing inspaction lights 10 assist In
Gafining rate and type of ice accumulation.

Ancther tool that can be used to alert the crew 1o the presence of ice is through performance
changes. Airzpeed decreases as a result of the incressed drag. The pilch angle may be
higher than normal to maintain & given sitiude. .

Aflar the condition of ice is evaluated, develop a plan based on the facts. Do not hesitate to
leave the icing conditions if necassary. Make the air traffic controller aware of the current
situation and that you may be requesting altitude changes or axpeditious handling dus to icing
Heavy or severe ice is defined as that situation where the rats of ice accumuiation is such that
the deicing or anli-icing equipment fails to reduce or control the hazard. Continuously monitor
tha lsading edge de-icers on the wing, cbasrving the remaining ice between iwo consecutive
cycles. It is characteristic of pneumatic deicing system that all the ice accretion cannot be
sliminsted because of the continuos accretion between the cycles.
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Operation in Icing Conditions

The procedurss for opsration In NORMAL Icing conditions ars specified in the
approved AFM. The aircraft has demonstrated that flight In icing requires no special
procedures bayond thoss already contained in the manual. Buch procedures sre re-
stated and reinforced In this document to provide pliots with a clear undarstanding of
the procsdures and recommendations.

During the keing test series, the alrcraft demonstrated nominal contre! response even
whan fiying In SLD conditions. As such, the procedurs to be used under those
conditions do not differ significantly from that of the normal icing. The procadures are
presentsd here in a checklist format as a memory ald.

All procadurss and spasds pressnted harsin must be applisd as long s ics ks adhering
to the aircraft. After the alrcratt Is free of ice, normal operation should bs resumad.

Flight in Normal Icing Conditions

External Safety Inspection

Operating reguiations (FAR 91.208) clearly state that no pilot may takeoff an aircraft that ks
contaminated by frost, snow or ice. Regarding the air camiers (FAR 121.528), the regulations
are very specific about whether and how aircraflt can operate in icing conditions. -

The ground check should follow the EXTERNAL SAFETY INSPECTION contained in the
appraved AFM, with special emphasis on the surfaces that may collect ice: wing and leading
edge, horizontal stabilizer upper and lower surfaces and leading edge. rudder and vartical
stabilizer, fuselage. PiloVAQA/TAT probes, static ports. antennas, all intakes and outiets,
tanding gear and whee! well, and engine. '
When the aircrafl is contaminated, application of deicing or anti-icing fuid, or both, may be
required. YWhile deicing removes the contamination, anti-icing prevents the accumuisation for
cartain period of time. )

Tasts were performed fa sssurs no parformance or handing degradation dus to fluid
application. Approved deice/anti-ice fluids for the EMB-120 are stated in Operational Bulletin
120-004/83. :

Ensure that the aircrafl is clean before lakeoff, by checking thal critical sreas have besn
properly deiced and anti-iced. If any ice or snow has accumuiaad, 0o not sasuma R will bicw
off during takeofl roll. Try 1o minimize the time between fluic appication and the stant of
takeoff roll. Charted holdover times for de-ice and snti-ice sroducts should be viewsd
conservatively Holdover times can be significantly reduzes due to many facions influencing
fiuid efiecuveress. If contaminatior is building up. or te holzsver time expires, o & pre-
wkesf! santamination check ang if mecessary go back for one arsther fluid application,
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After Engine Starting/Takeoff

i ica is forecast, ice protection systemns must be tesied secomding to the procadures
prescribed in the approved AFM. After testing is concluded. «.: +& tha orotection systems on if
the takeolf will be performed in icing conditions. Never lsave L ground in known or forecast
icing conditions with any ice protection system inoperative.

Takeoff procedures and speeds contained in the approved AFM remain unchanged.

To svold the risk of engine malfunclion during takeoff run due to ingestion of contaminants,
tum engine ignition on prior to setting takeof power. Takeoff should be performed using the
static takeolf tachnique: apply takeclf powsr bafors relsasing brakas. Check that sngine limits
are not exceeded,

Climb/Cruise

Monitor ice continuously during climb/cruise. At the first sign of ice formation, tum all ice
protsction systems on.

Manual climb (autopilot off) is initiated al a speed not less than 160 KIAS, st 8 constant pitch
angle and climb power setting. VWhen reaghing 180 KIAS, pitch shouid be reducsd in order 1o
maintain that speed.

To climb with autopilot on, trim the aircraft with climb power and a: leasi 170 KIAS. Then
engage autopilot and select IAS mode to maintain the minimum regquired speed. Avold the use
of pitch hold for climb.

CLIME mode, mainly on those MOD 67G autopilots with 155 KIAS climb spesd, is not
recommended. Instead, use |AS mode at 170 KIAS. With AP sangaged. use HDG and ¥ ©
bank mode

Continuously monitor airspeed and aulopilot operation. Se aler: for mistrimmad condition that
may be masked by the autopilot. Periodically disengage the actopilol and check trims ~ keep
the sircraft timmed all the time.

With autopliot on or off, increase airspeed If buffet onsats.

Upen attaining the desired flight atthucde, accelerate with dimb power until the sircraft reaches
the desired cruise speed. Then sel cruise power.

During cimbicruise, maintain NH above 80% for propar asarstion of the ics prolection
systems. Also observe the NP established by performance resuinemaents guring climb, which
may be sither 100 or 80%. Propelier vibration may occur due o ice accumulstion on the
blades. Cycling the propeller RPM may aid in shadding ice fror the blades.
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Descent/Holding/Landing

Descent in icing conditions is normally accomplished by selecting DSC mode on the FD
control panel. Airepasd is not a problem as R will be close to VMO, HDG mode and % & are
st recommendad. Keep the aircraft trimmad afl the time,

Observe the haiding procedures contained in the approved AFM. Flaps up, minimum NP is 85
%. Minimum airspesd is 180 KIAS, which must be increased if asrodynamic buffeting occurs.
Apply & minimum 5 i increase pius A gusi to tha approach and landing speeds %o
compansate for the ics sffact In sddition, refer to the landing performance charts and apply
the gradisnt/weight increments as required.

Should a failune ocour in any deice or anti-ice squipmant, tha approprisied procaduras can be
found in tha ABNORMAL PROCEDURES SECTION of the Airplans Fiight Manual, Refer to
thass procadures and apply the necassary commaclions to speeds and vae the comect flap
setting for landing.
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Flight in SLD Conditions

Prior 1o departure, a thorough stucy of the weather condition is requined. If weather reports or
forecasis indicate the posaibity of freszing rain or drizzie along the route of fight, senous
consideration should be given 1o altemate routing to avoid the forscast areas and altitudes
should be chosen 1o avoid the temperaturs ranges conducive lo SLD conditions. Formulats
contingency plans shead of time in the sven' *  you should inadvertently encountsr SLD
conditions.
Tests with simulated ice shapes following the icing tanker flights has demonstrated the
satisfactory handling characteristics of the EMB-120 aircraft under freszing rain and
freszing drizzie conditions. Alrplans handling was demonstrated to be adequats for
safe cperation. Alleron control forces am somewhat increased, but still are well within
the nomal certification limited valuss. Autopllot opsration In 81D conditions was
found to be adequate for safe operation of the alreraft
Heverthaless, the EMB-120 is NOT certificated for continued flight into SLD eonditions.
Visual cues to recognize SLD conditions are stated under the “SLD CONDITION
VISUAL CUES™ heading.
While flying In icing conditions, continuously monitor the wing boots for ridge
developmaent aft of the last inflatable rib. if ridges are developing, confirm the condition
by checking for ice formation on the spinner in the biade root area. if SLD conditions
are confirmed, you sre opersting outside the certified aireraft envelops and must
depart icing conditions Immediately.
Sholl.lld the aircraft inadvertently sncountsr SLD conditions, the following precsdurses
ApPIY:
LI - 1 T S — uP
+ Flaps ..o UP
In icing conditions, use of flaps is restrictsd to takeoff, approach and landing only.
When the flaps have been axtended for approach and landing, they may not be
retracted unless the upper surface of the wing aft of the protectsd srea ks clear of
ice, or uniass flap retraction Is assantial for go-around.
« Alrspeed......coceeerinanns 160 KIAS MINIMUM.
H buffet onset occurs, increase airspesd until buffet subsides.
o Autopllot ... AS REQUIRED. .
With AP sngaged,.use HDG and % @. Disengage autoplict f you suspect or abasrve
abnormal operation. Whan disengaging autopliot, held eontrol eelumn firmly to
prevent roll excursion resulting from an out-of4rim condition that may have been
masked by the autopiiot. Retrim the aircraft If necessary.
+ Lesave and avoid SLD conditions.
o Avoid excessive and abrupt roll mansuvering which can lead to wing tip stall.
Landing after or during SLD conditions:
LR <1 1 1 JRPRR—— s
PR -1 7 F— S d43or 25° |
» Landing Speed............. Viaras or23*5 Kkt plus 3 gust
» Touchdown with normal flare technique, delaying power reduction until just before
touchdown. ]




