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Presentation Outline

Turbulence Detection & Avoidance Systems
(TDAS) Concept.

Turbulence Auto-Pirep System (TAPS).

Enhanced Turbulence Mode Radar (E-Turb).

Cockpit displays & other applications.
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Hierarchy of Turbulence Products
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Turbulence Detection & Avoidance Systems
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Turbulence Auto-PIREP System (TAPS)

© AeroTech Research (U.S.A)), Inc.



The Turbulence Encounter Reporting Problem

Current turbulence encounters are GROSSLY under reported.

PIREPS that are made are:

® Late
# Subjective

# Not distributed to all users

The Turbulence Auto-PIREP System (TAPS) provides
decision-makers with objective and timely information
on turbulence hazards.
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TAPS Architecture

TAPS Software on Aircraft Cockpit Display

Communications

Event-Driven Infrastructure Uplink of
Automatic Turbulence
Turbulence Report

Report +

Severe Load
Report /é AN

Groundstation Network

Flight Following, Flight Planning, & ATC
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TAPS System Integration
TAPS Reporting Software Cockpit Display

47
A
Turbulence 7 — 14

; ; ; EFB
DFDAU v' Not computationally intensive.
IACMS v Software can be distributed throughout the
. Nav
avionics. Displa
v’ Different implementations for different aircraft. /R:Z(F:I)ary
EFB  «—— N~ 7/~
/ N — MFD
Radar
Ground Station B [ AT { Aircraft Situation Display
' A L
Display S Web-Based Application
o N
Y

AeroTech Research (U.S.A)), Inc.



B-737-800
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Dispatchers’ TAPS WebASD* Display
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Dlspatchers’ TAPS WebASD* Display

Courtesy of ARINC
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PIREPs vs. TAPS: Underestimation

I I 1 1 1 1 1 |

1. Pilot reported moderate turbulence approximately 1 hour
after encounter.

2. Passenger injury reported.
3. Aircraft experienced severe turbulence (black line below).
" . TAPS reported severe turbulence.
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PIREPs vs. TAPS: Overestimation

' 1. Captain reported moderate to severe turbulence approximately 5-10
minutes after initial encounter.
| 2. Aircraft severe loads inspection requested by Captain upon landing ($).

% 3. Aircraft actually experienced light turbulence (blue line below).
QO 4. TAPS reported light turbulence.
% I 5. Following flight cancelled — aircraft ferried empty to CVG to get back into
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TAPS Report Analysis - In-Service Eval

Period Covered: June 10, 2004 — August 16, 2006
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‘ Turbulence Under-Reporting & Distribution Issues Resolved I
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Turbulence Impact on Operations: Today

Actual event: Delta B737-800 over north Florida

encounters “severe” turbulence.

T+1hr: Captain confirms “severe” turbulence.

Maintenance inspection ordered, passengers with
connections in ATL would have to be re-accommodated
w/ hotels, other flight arrangements.

T+1hr 55min:

T+3hr: Maintenance

Scheduled departure time. inspection complete, no
damage discovered.

T=0: T+55min: T=1hr 45min: T+3hr 22min:
Following a
Event occurs. Captain notifies Contract departure
dispatcher of event. maintenance delay of 1:27,
States event arrives ($3).

return flight to

occurred at T=+30. ATL underway.
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Dispatcher’s View of the Event
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Turbulence Impact on Operations: Today +

T+1hr: Captain confirms “severe” turbulence.

Maintenance inspection ordered, passengers with Timeline Relymg Only on

connections in ATL would have to be re-accommodated

w/ hotels, other flight arrangements.

Conventional Pilot Report

T+1hr 55min:

T+3hr: Maintenance

Scheduled departure time. inspection complete, no
damage discovered.

T=0:

Event occurs.

T+55min:

Captain notifies
dispatcher of event.
States event
occurred at T=+30.

T=1hr 45min: T+3hr 22min:
Contract Following a

: departure
maintenance delav of 1:27
arrives ($9%). y O ot

return flight to
ATL underway.

T+5min: Dispatcher queries crew about any injuries or cabin Timeline Re|yi ng on
damage — none apparent. Warns nearby aircraft of turbulence,. .
— ] Real-Time Awareness
from TAPS

T=0:

Event occurs, 2
reports displayed
on WebASD, no

need for inspection

indicated.

T+1hr 55min:

Return flight to ATL
dispatched on

schedule, $$
saved.
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Enhanced Turbulence Mode Radar (E-Turb)
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“E-Turb” Radar Display Presentation
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Cockpit Displays and Other Applications
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Prototype Cockpit Displays

TAPS + E-Turb
Sector PPI with VPD
(Nav display)
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Has been evalad on
an Airbus A320 simulator,

August 07.
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Lat/Lon: 41° 16" N 96° 57° W TAPS Zoom: 278%

Installed on a Frontier | M
Airlines A318 . ‘/

Altitudes

Current
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Operational Application of Turbulence
Detection and Avoidance Systems
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Potential TlmeID|stance/Cost Savmgs
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Turbulence Information Flow - Present
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Turbulence Information Flow - Future
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in Flight Planning
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in Flight Planning
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TAPS in Flight Planning
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TAPS in Flight Following
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TAPS in Flight Following

How does Severe turbulence
impact operations?

= . HDAL1036%
: ®vpss )

+AHR

AeroTech Research (U.S.A.), Inc.




TAPS in Flight Following

Communicating Turbulence
Information to the Pilot

Severe Report on Flight Path /E 5

Atlanta

+AR

AeroTech Research (U.S.A.), Inc.




Lat/Lon: 40° 14" N 87" 32°W TAPS Foom: TT72%
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Contact Information

Steve Velotas

Vice President, Operations
AeroTech Research (USA), Inc.,
11836 Fishing Point Drive, Suite 200,
Newport News, VA 23606

USA

Tel: (757) 723-1300 x 204
E-mail: stevevelotas@atr-usa.com
Web: www.atr-usa.com
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