
Presented to:

By:

Date:

Federal Aviation
Administration

Produced by AFS-850

The FAA Safety Team (FAASTeam)

The National FAA 

Safety Team Presents

Topic of the Month - December

Engine Maintenance and 

Flight Data Monitoring

Stephen Bateman, CFI

WAFC and Friends

December 13th, 2021



Federal Aviation
Administration

Welcome
• Steve Bateman, CFI, AOPA Director of Flying Clubs

– Treasurer, maintenance and safety officer – Westminster Aerobats Flying Club

– FAASTeam lead representative, Baltimore FSDO 

• Our monthly in-and-out safety meeting using the FAASTeam Topic 
of the Month

• Sponsor Acknowledgment – WAFC, AOPA, FAASTeam, Baltimore 
FSDO

• WINGS Credit: Yes…but give me a day or two…

• Probably no time for questions, but send email:

steve.bateman@aopa.org
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Check NOTAMS! 
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Guess who’s on the naughty list…!
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Overview

• *GAJSC System/Component Failure Study

• Best Practices for Engine Maintenance

• Best Practices for Engine Operation

• Safety Benefits of Flight Data Monitoring

• Present & Future FDM Technologies

• How GA pilots can use FDM today

*General Aviation Joint Steering Committee
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Overview
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GAJSC
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General Aviation Joint 

Steering Committee

https://www.gajsc.org/

Download and read 

these…

https://www.gajsc.org/
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To Know What is Going On, You Must Know What 

Should Be Normal

Become educated on maintenance

• Who can/must do what?

• What can you do?

• Read around the subject!
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Become Educated:

• Mike Bush’s books (and articles):
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Become Educated:

• AC 43.13 1B/2B

• A “must” for your aviation library

• Curl up on the sofa and give it a solid read

• You WILL learn a lot!

• When is a washer not a washer?

– When it is not an AN960
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Become Educated: Want More…?
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Know your machine
• Take an active role

– No blank checks

– Question

– Learn

• Review inspection results
– An inspection looks at things

– Maintenance fixes things

• Review ADs and Service Bulletins
– Keep a list and check it twice

• Assist with inspections

• Ensure all a/c logbooks entries are correct
– Keep a logbook with time you spend on maintenance 

activities
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14 CFR Part 1

• Definition of Operate:
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Operate, with respect to aircraft, means use, 

cause to use, or authorize to use aircraft, for 

the purpose (except as provided in § 91.13 of 

this chapter) of air navigation including the 

piloting of aircraft, with or without the right of 

legal control (as owner, lessee, or otherwise).

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=8e9caab04f792d93d0738c9d3290164e&term_occur=999&term_src=Title:14:Chapter:I:Subchapter:A:Part:1:1.1
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=8e9caab04f792d93d0738c9d3290164e&term_occur=999&term_src=Title:14:Chapter:I:Subchapter:A:Part:1:1.1
https://www.law.cornell.edu/cfr/text/14/91.13
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=8e9caab04f792d93d0738c9d3290164e&term_occur=999&term_src=Title:14:Chapter:I:Subchapter:A:Part:1:1.1
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But I don’t own the aircraft…I just fly it...

• 14 CFR 91.3  Responsibility & authority of the pilot in 

command.

– PIC is “directly responsible” and “final authority” 

• 14 CFR 91.7 Civil aircraft airworthiness

– PIC is responsible for:

• Determining aircraft condition and

• Discontinuing flight when unairworthy 

conditions occur.
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So, what does airworthy mean?

1.  Must conform to type design

– As manufactured 

• Type Certificate (TC)

– As modified

• Supplemental Type Certificate (STC)

• Other approved alterations

2.  Must be in condition for 

safe operation
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Get your TCDS (Type Certificate Data Sheet)

15

• https://www.faa.gov/aircraft/
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Get your TCDS (Type Certificate Data Sheet)
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*
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Get your TCDS (Type Certificate Data Sheet)
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*
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Get your TCDS (Type Certificate Data Sheet)
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What About STCs and 337s?
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Should be in the a/c PoH under supplements

Should be in the a/c logbooks and/or maintenance records

Instructions for FAA Form 337: AC 43.9-1G

Little known way to get all info on file with the FAA…
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Aircraft Registry…
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Aircraft Registry…
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Aircraft Registry…
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Aircraft Registry…
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Engine and Flight Monitoring
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You cannot track/change/improve anything 

unless you can first measure it…otherwise…

– How do you know what to look for?

– How do you know it anything changes? 

– Need a baseline
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Aircraft Status

25

United States Army Air Forces, Public Domain, 

via Wikimedia Commons

• Online, paper, or wall chart

• Inspections – aircraft & equipment

– Time next inspection is due

• ADs & Service Bulletins

– Keep status sheets

• Out of service & Return to Service

• Use a modern management tool

Caution!  These are not permanent 

records.  Trust but verify.
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Return to service
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• First flight after maintenance = test pilot

• Know what was done

• Think about what was “disturbed” during the work

• Could it have changed the baseline of what you 

monitor?

• Thorough pre-flight…nothing to chance…you are flying 

the aircraft, not the mechanic
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Service Intervals and Monitoring
• Oil & Filter Change (Hobbs or Tach…?)

– 50 Hrs. (30 Hrs. for Turbos, 25 hours for Rotax running 
100LL)

• Filter Inspection – immediate results

• Oil analysis – multiple results over time, for trending

– 100 Hrs. add:

• Compression check

• Borescope…

• Magneto timing

• Spark plug inspection & maintenance

• Exhaust system check

– Does your a/c require a 100-hour inspection as per 14 
CFR 91.409? (Legal vs. safe…)

• ADs & service bulletin check.
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Borescope Monitoring

• Really useful piece of kit – for around $250
– VIVIDIA ABLESCOPE VA-400 BOROSCOPE

• Use for cylinders, airframe inspections, etc.

• Adjustable light level

• 180° articulated camera/light head
• Connects via USB to laptop
• Takes stills and videos
• AOPA Anatomy of Value Failure

– The View Through a Borescope
– https://www.aopa.org/training-and-safety/air-safety-institute/valve-safety
– Handy poster
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Not just an oil change…

• Opportunity for inspection

– Leaks and stains

– Missing, broken, or loose hardware

– Tires

– Brakes

– Oleo struts

– Lubrication
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Pre-flight, Run-up and Ground roll

• Things to monitor:

– Engine gauges in the green

– Mag check

– Carb heat check – at RPM and idle

– Charging system

– Vacuum pumps (sigh…)

– Static RPM – look in the PoH!
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Take-off, Climb and Cruise
• Things to monitor:

– RPM on roll— in the static RPM range

– Initial climb rate

• Engine gauges in the green—watch for high CHT

• Expected RPM

• Expected pitch (~ +10
o

at Vy)

– Cruise climb

• Lean (how…?)

• Engine gauges in the green

– Cruise

• RPM in range

• Engine gauges (thermal management)
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Engine Operation
• Fly often

• Minimize thermal shock
– Pre-heat

– Warm up before flying

– Smooth power application and reduction

– Be careful when operating lean of peak EGT

– Plan descents to avoid shock cooling.

• Especially important for Turbos

• Important for anything in cold weather

• Monitor performance
– Small changes can predict developing problems

– Develop a “Spidey Sense” for subtle changes

– Use all senses…noise, smell, sight, feel…ESP…
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Flight Data Monitoring for GA
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Flight Data Monitoring for GA
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•Engine Data

•Flight Data + Visual
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Flight Data Monitoring for GA
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Sample of What's Available to the GA Community

ENGINE MONITORING SYSTEM

RPM

M.P.

EGT/CHT Bar Graph

Oil Pressure

Oil Temperature

TIT

Hyd Pressure

C.O.

OAT

Vac.

Fuel Pressure

Fuel Level

Fuel Flow

Fuel Remaining

Fuel Used

Fuel

GPS Related Data

Low Fuel Alarm

Recurring Fuel Alarm

Volts

Amps

Flight Timer

Tach Timer

Annunciators

Data Recording

USB Port

Caution Lights

…More
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Flight Data Monitoring for GA

•Basic Instrumentation…not that basic if you think about it…
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Flight Data Monitoring for GA

•Basic Instrumentation…not that basic if you think about it…
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Flight Data Monitoring for GA
•Basic Instrumentation…not that basic if you think about it…

•Just a bit of hardware and software…

From Garmin G3X Touch Pilot’s Guide 
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Flight Data Monitoring Using Your EFB
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• For example, Foreflight

• Use Track log and play back for post flight review

• Export to Google Maps – 3D view

• Flight Data Review
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Flight Data Monitoring Using Your EFB
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• Flight Data Review

– Speed and altitude

– Pitch and bank
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Flight Data Monitoring Using Other Apps
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• Example - CloudAhoy…

• Free app for data collection

• Subscription for analysis

• Can import from FF, Stratus, etc.

• If import from EFIS, get data for engine, comms, AHRS, etc.

• Take a look at the CloudAhoy videos…
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If it isn’t broken…
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• Know all there is to know…

• Mike Busch’s book on condition-based maintenance 

– So, need to know the condition

– …and then if anything has changed

• Track tends to enable predictive maintenance

– www.aopa.org/news-and-media/all-news/2021/august/pilot/savvy-

maintenance-machine-learning

– EAA Webinar- Predictive Maintenance

– EAA Webinar- Machine Learning

• Savvy Maintenance

– Website, newsletter, case studies…
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Have you earned your WINGS?

• Proficient Pilots are:

– Confident

– Capable

– Safe

• WINGS will keep you 

on top of your game
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Proficiency and Peace of Mind

• Practice makes you better and might save your 

life!

• Fly often with a CFI

• Training is credited

• WINGS participation can save you money

– Insurance discounts

– Less bent metal!
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Thank you for attending!

You are vital members of 

our GA safety community!

46



Federal Aviation
Administration

Next Month ToM:
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