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Agenda 7

* Why focus on Fuel conservation
* Airlines influence on Fuel efficiency
* How to save money on fuel consumption

* Flight Data Mining examples
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IATA Jet Fuel price history
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Why focus on Fuel efficiency 1

* |ATA estimates
uncovered fuel savings of 5,9%.

* Flight operation is with 43% the

single largest field to increase Dispatch
effiency in fuel, followed by 37%
Dispatch and Maintenance &

Engineering.

—~—g—

The airline needs a process to
measure and quantify all
three saving areas.

Source: IATA
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Influences on Fuel efficiency 1

Temperature Turbulences

Humidity Air Traffic Control
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significant savings proved ﬂ

a recent Fuel Conservation Project summary

Fuel Conservation process
implemented 15 Operational Changes
at European National Flag Carrier with 70 aircraft

Efficient—
Inefficient

—— —————— e —_

Normalized by Flight Date by Month(%)
£
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Increase Flight Ops Efficiency ﬂ

Best Practise: Fuel conservation + controlling

Fuel Mgmnt
Info System
+ service

In-flight data

AIRLINE Flight

P”Ots
Fue|
'€port
Technic, \
|
Fue| \

Feport

Policies

Procedures | ine Managers + FOE team
Fuel effciency steering
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measure every flight 7

Statistical measurement methods

FOE team FUEL CONSERVATION MEASURES

* Before/after comparison: typical history in-flight data vs. average

of actual in-flight data (minimum 100 flights and/or equivalent data)

* Weight reduction savings: IATA and manufacturer published fuel
saving figures

(e.g. 180 US$/kg/year for A330-300, 210 US$/kg/year for B777-200)

MANAGEMENT INFORMATION SYSTEM

 fuel factor = specific fuel burn per distance and revenue payload [ton]

-> how efficient is AIRLINE payload transported
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Flight Data Mining A

Database with over 3'000 Efficiency Measurements

AP

_//\\._

Processing

aul uopesyRUSp-aQ

Data Collection

Local (manual)
Data Collection
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(time intervals equal to 15min ..> number of flights

Holding fix entry points

Measuring of holding delay minutes

at Destination Airport helps to
reduce unnecessary extra fuel
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Cruise Speed Analysis

Fuel cost increase due High Speed flying

|Sample Size: 5,369

Mach Avg. during Cruise

B0 29.54%.

P20: Pressure Altitude at Midpoint of Cruise (ft): Greater than or equal to 28000
P20: Average Mach during Cruise: Greater than or equal to 0.77
P20: Processed: Include 3 of 12
Flight Classification: Equal to Commercial Scheduled Flight
- Flight Date Confidence: Equal to High
Flight Date: 08/2007 to 11/2008

Optimum average
o Mach Speed

(most economic)

% of Total Flights

10 ........................................................ AR I T e

2.34%

0.93
0.37% 0.13% 0.20% 0.24% 0.41% 0.54% 41%0.17% 0.07% 0.07% 0.04% 0.02%

= 0.800
0.840

0.304-0.806
=

0.820-0.822
0.822-0.824
0.828-0.830

0.800-0.802
0.802-0.804
0.806-0.808
0.808-0.810
0.810-0812
0.812-0.814
0.814-0.816
0.816-0.818
0.818-0.820
0.824-0.826
0.826-0.828
0.830-0.832
0.832-0.834
0.834-0.836
0.836-0.838
0.838-0.840

P20: Average Mach during Cruise
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Flight Procedure change

Measure: Earlier retraction of Flaps to save fuel (flight procedure optimisation)

A340 acceleration altitude (from start of T/O to 33000 ft)

SSSSSSSS

“Jtot!l USI$ 6I75 ‘000 Pilots lack of new

| airline savings/year Procedure adherence

“ -> -20% = 100 flights/Mo
: Clean-up altitude

| 1'500 ft GND vs.

“ 3000 ft GND

Flight Date

This saving measure is one out of 15 and
the savings accounted for 0.1% of the overall project savings

Hormalized by Flight Date by Morth (%
£

Aug, 2004
Sep, 2004
Nov, 2004

Jan, 2005
Feb, 2005
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Flight Plan accuracy check

Measure: Comparison of Planned Burnoffversus Actual Burnoff

Pilots Info - last 30 Days Statistics

Flight Period: 15/' /200 -15/ */200
Airport From: XXYY To: vvyzZZ

Score > 0 means

Flight SCORE OFP ACT OFP ACT OFP
No No COF . Mach Nr. Mach Nr. Flying Time Flying Time

123 114 1400 0.81 LRC 08:11 08:17 Actua/ Burnaff

106 1300 081 LRC  07:54  07:5
115 1400 081 LRC  08:10 o5
108 1400 081 LRC  08: 08:13 Was /ess than
115 1400 080 LRC @55  07:53
108 1300 081 LR 07:46  07:50
107 1200 079 PRC  07:48  07:45 p/ﬂﬂﬂgd Burnaff
107 W LR 07:59 08:01
88 081 LRC  08:15  08:15
103 0.80 LRC  07:51  07:51
110 080 LRC  08:06  08:07
105 0.81 LRC 08:03 08:03
107 0.81 M82  08:07 0814
117 0.81 LRC 07:54 07:54 .
Pilots take less
110 080 LRC  08:03  07:57
12 0.80 LRC  08:04  08:06
117 0.81 LRC  07:56  08:03 Extra FUEI due
107 0.81 LRC  08:08  08:10
109 0.80 LRC  08:14 0810 .
114 08 RC 0505 07:59 more confidence
215 0.81 LRC  08:22 0816
115 081 LRC  08:18 0810 . .
104 0.80 LRC  07:50  07:57 |n Ops F||ght Plan
116 081 LRC  08:18  08:19
121 081 LRC  08.03  08:01
208 0.81 LRC 08: 20 08:04
Tripfuel Summary %
ct = pind to +500kg % act = pind +501kg to +11 % act = pind +1001kg to +2t %
T.41 370 0.00

Fuel Conservation Services 00110100 01011101




3D Flight analysis
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Approach types: Green = low energy, = medium energy, red = high energy
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QUESTIONS & ANSWERS
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Aircraft Data Acquisition Syst% ACARS
Aircraft Communication
- and

up to 2500 Reporting System
parameters

i ~
= \
-

j'. s dRBERERREamE . raEE W

—
- s s e e e . . \ - s s = - - O S S S DS S DS S B B B D B B B B B B B B e e .

Parameter Maintenance

Databay ‘ Base
Maintenance - \ H
/AR B

Groundstation

Troubleshooting, Engine Trend, Flight Safety, Ops Engineering,
Systems Maintenance Fuel Advisory, Performance, Planning
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IATA Jet Fuel price history

Jet Fuel and Crude Oil Price ($/barrel)
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