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WAKETuRB"cE 
There are an increasing number of l o w  of control inadmts worfdwide b e d  With wake VONC~S 

"a. Wing tip or wake vortices d a d  at a p p m ~ d y  300-500 feet 
and &a di atraut 500-900 fccf bdow the aircrafts fhght path Once thq touch the ground they move 

m h t e  for about 30 s-na 

l a t d y .  

AVOIDANCE TACnCS - W e  p d d  mnways less than ZOO feet a p a n  A bata choice would be to take the upwind or same 
runway as the heavy you arc behind. The dowmvind runway may have a wake vorta dtting over the runway a 
a low altitude. 

outboard engine podr dealing with wake turbulence 

pmbian - SeparationCritaia 

This is not strictty a light transport bdrind a heavy problan E v a  the 747 has been know to scrape 

Landing befiind a departing large airaatf - Plan on touchdown pohf befoe hh mL&n N o d y  not a 

Takeoff- S a d  behind aBig 2 mktcs or 5 mila 
Landing - Small behind a Big 5 mila 

PILOT RESPONSE TO WARE TURBULENCE 

Rananbcryouarc at high AOA andRTJDDERu an && means ofroll control f .f- 

MOUNTAIN WAVE AcrrvrrY 

R~olling moment on the air& can be dramatic 
ksulting anitude may be nose low, with more than 90 degrees of bank 
Apply the appropriate uousuaj anitude r r co~ay  7 

Updrafts and liftins d o n  gmerally cdst on the wmdwyd nde of a mountain range 
I)Ow&dnft5 turbulence, and rotors usually cdst on the leeward downwind side of a mounfaia m g c  

PILOT TACTICS AND RESPONSES - When possible favor the windward dopa 
unusual attitaides and/or demandr for "I performance can rapidly evohfc in mountainous t m  
Escapematlarven 

AIRcREw/SYSTEM ANOMAUES 

* c o n t r o l ~ a i o n s  
- RuddaHsrd-ova 
- SlatAbnormalitia 

ApproacNLow altitude 
High altitude/ cruix 

Asymmepy 
Pilot tnisue 

- jammcdstabm: 

- Flap Abnormalities 

- SpoilaRoaf 



AIRCREW 1 SYSTEM ANOMALIES Slides #6:- '3 
Video 

-Control Malfunctions (Sides X61-65) 
-Westem Airlines 8-720 
-China Eastern MD-1 1 

--High Altitude Flight (Slides #66-68; 
--Midwest Express Flt 105 

-Ground Proximity Warning System 
(Slides #6973) 
-Automation and Cmpracency 
-China Airlines 8747 Flt. 006 (Video - 8 min.) 
--Flying Tigers 8-747 (Video . :15 min.j 

UNUSUAL. ATTITUDE RECCI'VER* Slides #74-86 

"'BREAK"' 

USAIR'S SIMULATOR PROG?AM Slides #87-C7 

WSAtr's Selected Evenr- 
'Slides #87-97 

: 40 

:15 

:10 

:50 

QUESTIONS AND ANSWER$ '15 

TOTAL TIME 4.10 



USAir SELECTED EVENTS TRAINING 
INSTRUCTOR 

SLIDE # NARRATION . . .. .. NOTE 

52 Nationai :rai?s;)onation Safety boara aaia show 

that betweeri I983 and 1993 tiere were a: 

least 51 accidents and incidenrs In the United 

States tha: resulted from probable encounters 

with wake tJmdence. In these 51 encounters. 

27 occupants were killed. 8 were seriously 

injurec. anc. 40 aircraft were substantially 

damaged or oestroyed. (P; 

-- SrlOV- b i A K E  TURBULEtqCE VIGEO -- 

53 The 0110: es:)onse to d kdlte tumuience 

encounte' 5nc uld be to use u m e '  as ac t- 

effective '5 .mtroi ar approac? speec- and 

apply the ago1 imate unusual adiiude -ecovery 

(SI 

Mountain wakes are present a: sever2 airports 

USAir serve5 This activity irvolves winds 

moving up anc down the mounmn slopes This 

creates severai different types c! !JrDulen: 

situations f c f  r-ie flight crew <,; 
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introduction 
Security . l n t r u  o Terminoiog? 
Security - The c Jrrent Threat 
Resource Management. Feedbacrc 
***BREAK*** 
Security - The Common Strategy 
Security - Review of Actual Inc~dents 
Security - Securitv Requirements 
***BREAK** 
First Aid 
Decompression i vaining 
Fires Training 
***LL';YCH*** 
Water Ditching and Survival ( v  
General Ditching Procedures (so 
' I  A Strategy of Avoidance"(v) 
PBWLife Vests Training&ua W )  
***BREAK*** 
'* Windsbear: What the Crew can do"(v) 
General Windshear Questions(dt) 
General Subjecu Questloas (sit) 
Special Airports(ohp) 
EMERGENCY EQUIPMENT(BoPrd) 
TCAS(v) 
***BREAK*** 
LOW Visibility Training (dt) 
Selected Events Training *(dt) 

J83O-08.40 
1,810-Og j j 

091 0-0925 

0935- 1005 
1005- 1035 
1035-1105 
1105-1115 
1115-1130 
1130- 1200 
1200-1215 
1215-1250 
1250- 13 15 
1315- 1330 
1330-1350 

13853-0910 

0925-0935 

1350-1405 
140S-141S 
1415-1427 
1427-1437 
1437-1450 
1450-150s 
15OS-1530 
1530-1540 
1540- 1550 
1530-1600 
1600.1630 

10 
:i5 
: 15 
: 15 
:!O 
3 0  
3 0  
:30 
: 10 
: 15 
:so 
:30 
: 30 
: 2s 
: 15 
: t o  
: I5 
:10 
:12 
:os 
: 13 
:lo 
:u 
:lo 
:IO 
.:IO 
:30 ----- 
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USAir SELECTED EVENTS TRAINING - RECURRENT 

INSTRUCTOR 
SLIDE # NARRATION .. . .- - I ___ . NOTE 

23 The pilot respmse :o a wake iumulence 

encounter Shotiic De to use rudder as a- 

effective roll cont'3i ai approach speeds. anc 

apply the appropriate unusual attitude recover) 

I c-~ - 

(P) 

24 Now let's a i sas i  .7ountain wave activity :ne 

NTSB has swcuiated that the '99: mite': 

Airlines Fit 565 accident in Coloradc: Sp'inp 

was causec 31 flignt into potentia. ioi:.. 

turbulence Tne irvestigation found :he weathe, 

to be clear temperature 49 degree:, dew-cioir," 

9 degrees. winds 330 degrees at 2:.: knots WI:" I  

gusts to 33 kno!: Clouds over the vour!iair,- 

to the noRr w e r e  spolted tha' atte-oc- 

Severai PIREPS reponed moaera:? 1: s e ~ e ' e  

turbulence anc msuntain wave ac:,v!ty 
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4. WAKE VORTICES 

Initial Conditions ILS must be tuned pnor to selection 
Altitude 800 feet AGL 
Airaaft on Glideslope, on localtzer 
Gear - down 
Flaps- Lamling 
Autopilot engagea 
Autothrottles (If installed) - engaged 
Speed - Final approach speed 
Simulator on FREEZE 

Note: Tho initial conditBons 8hWld autonutial ly set tho "CRASH OVERRIDE" 
control. Instructor should check to make sura this is ongagod, i.e. that the 
simulator will froezo i f  tho pilot hits tho ground. Thls will pravont damage to 
the simulator visual. 

ACTIVATE Arm the scenano 
At 500 feet AGL the sunulator will roll to 70 degrees in 
1 5 to 2 SBcOnds ~1 whichever diredm the simulator is 
banked at 500 feet AGL. simulating a wake vortices 
BMOunter 

Tho instructor m y  FREEZE tho simulator at thls point, if dosired, or 
allow the pilot to mcovor. 

Brleflng Itom. 
The rtstruuor should mntinue IO empMsoe smooth. poshwe ap@catm of 
flight controls 
The wake vortices maneuver ~ui lds on skMs learned in the htgh AOA 
& f l l ~ a n d ~ l o w  UrmsWlamtude 
Thapdotshaw berunndedthat the coordinated appluatmn of aikron and. 
rudder a n  provuje exwlkmt roll response even at approach speeds to 
recover tho apQprt to wtngs level attmJde 
Whlk a p"t pilot may m v e r  quickly and the appmach to 
Wng. a mcm a" appro- would be to plan a go-around. sinca 
in a real world s m  ct would be dlmcult to detmtrm If addhonal 
hrrkrknca problems may be encountered 
R m n d  the pdab that the normal co@jurakm w autqx101 engaged. and to 
ducomect the autopilot before inctiatmg he recoveq 

- -1 - 

e- 

h i rod  ObjocUva 
Dlxannea autopilot pnor to inrtiating recovery 

wmgs level 
Apply go-around power (or firewall rf required) 
Rotate toward the target go-around attltude 

+ \ : Apply -mated use tmth a i m  and rudder to rapdb roll towads c- 
i 



U S A i r  S E L E C T E D  E V E N T S  T R A I N I N G  - R E C U R R E N T  

INSTRUCTOR 
SLIDE 4 NARRATION . . NOTE 

29 .:, cts of xmmer:.ai aic'ar? mdst w o w  :he 

.nrtormance envelope ' P  ;:mr ro recognize and 

ecover from vgn s o w  and iow speea Duffet 

-f,;Jattons Recovery ar ilgn altitudes must 
'-.c:uae speea realrctiori ;OmDined with small 

>iow. smooth cont'oi inputs 'P) 

36 ss ot an engine dt or near v-1 has Deen pan 

3ur pilot 'raining ~rograms since the 

jeveloment of mm-engine aircraft However. 

?ere nave been several accidents annbuted to 

ar engine out in rhe altitude range of 500 feet to 

XH) feet. after gear w-action pnor to reaching 

:lean manewenng soeeu 

..IW ainpeedlhign drag m M m s  can also be 
ancountered on approach as well as takeoff 

D*lots shouM understand recovery technques 

or Wm autopilot erigagea and hand flying. 

?emvery should bu In 3 steps. 

Maintam wings i w e ~  wlth aiknn. 

h Push ruddec on rho s a  d tho lower 
ydco (X ISW on the ball). 

on the w~ udder+' rP) 

c- i Our biggest orothm has men steqplng . 
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