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Simulator research: Technical abnormal
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No interface at all
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1. Big data becomes available on board the aircraft (internet allow 

actual news airports, weather, etc.)

2. More people fly: larger aircraft go to smaller airports

3. New airports arise having less infrastructure

4. Competition increases and reliability puts pressure on crews

5. Airlines operating with less extra fuel (time pressure)

6. Airlines wish to reduce number of crews and pilots (fatigue)

The changing environment
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Increasing need for actual information
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2. Go-around and
AC BUS 1 Fault

(45 min Fuel)

Scenario



3. ECAM, OM-B, LAPA*
(40min Fuel)

Scenario

* New Weather AITS K: EDDW  16018KT RVR 0500 BKN002 OVC004, Temp 1/0  1013  RWY 4mm slush -SN



4. Low on Fuel!*
(30min Fuel)

* BRE RWY 09 in use due to wind; shorter distance than to divert to Hamburg or Hannover!

Scenario



5. OM-B expanded Checklist, QRH 
and LAPA-Calculation

(20min Fuel)

Scenario



6. Landing on RWY 09, CAT 2
10min Remaining Fuel! 400kg!

Scenario



Scenario



Task Load!

Pilots loose fuel-

awareness

Scenario



Approach- and Abnormal Procedure

 Normal Approach

• approach briefing

• landing performance calculation (on EFB*)

 Abnormal Procedure

• Abnormal procedure (ECAM of aircraft)

• OM-B (additional documentation on EFB*)

• NEW landing perf. calculation (on EFB*)

• NEW approach briefing 

• Check of quick reference handbook (QRH)
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* EFB = Electronic Flight Bag, Tablet or Notebook used by the pilot
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Scenario
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Scenario
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Scenario



Challenge of staying focussed
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2. HMI: How to get that information?

3. HMI: When to get the info and how long it takes (timing)? 

Priorities !
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Fire versus
Fuel shortage
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Fire versus
Fuel shortage

Probability
10e-5

Probability
10e-3



Cockpit interfaces
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• Fuel Awareness does NOT correlate with: 

age, amount of flight hours, amount of aircraft types or with the 
number of airline companies worked for

• There is no multitasking: The more interruptions, the more 
mistakes and the lower the fuel awareness
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Cockpit Interface
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Simulator research: Technical abnormal
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2.HMI: How to get that information?

3. HMI: When to get the info and how long it takes (timing)?

Format !



Right place - right format

1. Fuel must be in Primary Flight Display (PFD) 
2. Remaining fuel given in kg 

(must recalculated from kg in minutes)
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Time needed for a hike
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Time vs. calories

350
calories
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Cockpit Interface
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Simulator research: Technical abnormal

1. HMI: What kind of information?

2. HMI: How to get that information?

3.HMI: When to get the info and how long it 
takes (timing)?

Timing !



Car Navigation: 
„You have not reached your destination.   

Please turn around when possible“

Timing
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Timing
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New ECAM Interface
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EFB – new cockpit interface
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1. The fastest way to calculate landing performance

• Start of computer „Performance Landing“ 0:12 min

• Entry of data with abnormal failure 1:30 min

• Calculation of the program 0:14 min

• (Warning sign with indication „mind crosswind“)

2. The fastest way to look up the OM-B expended checklist

• Start of library „documentation “ 0:10 min

• OM-B search: Limitation -> general limitiation -> wind limits –>  max wind 
condition for CAT II or CAT III -> crosswind ->    plus entry of a/c registration

2:30 min

Gesamt 4:26 min

Time needed for the calculation
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• library: over 30 (!) different operational manuals

• company news, duty roster, safety bulletin

• performance calculation tool

• electronic communication (email, all reports) 

• route manual with maps and charts

• complete briefing tool (weather, NOTAMS, etc.)

• over 70 (!) computer based training programs

• different tools (dictionary, converter, etc.)

• flight and fuel efficiency program  

• etc. etc. etc. 

The Electronic Flight Bag (EFB) today
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Resumee: new cockpit interfaces
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Simulator research has shown:

1. Correct priorities: What is important?

2. Better format: How to get that information?

3. Right timing: When to get the info and how long does it take
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Thank you for your attention


