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AUTHORITY AIRCRAFT ACCIDENT REPORT AND EXECUTIVE SUMMARY
Approved Reference: | CA18/2/3/9520
Alrc.raft . ZS-PME Date of Accident 3 February 2016 Time of Accident | 0945Z
Registration

. . 2. Type of .
Type of Aircraft Piper PA-32-300 Operation Private (Part 91)
Pilot-in-command Licence Type E.rlvate Pilot Age |63 Licence Valid Yes
icence

Pllot-ln-command Flying Total Flying 4130.90 Hours on Type 388.6
Experience Hours
Last Point of Departure Brakpan Aerodrome (FABB), Gauteng Province
Next Point of Intended Landing Entabeni Lodge, Limpopo Province

Location of the accident site with reference to easily defined geographical points (GPS readings if
possible)

500m past the end of Runway 36 at FABB (GPS position 26° 13, 35.54”S 028° 17’ 54.06”E) Elevation 5300ft
AMSL

Meteorological Wind: 300°/10%t; Temperature: 27°C; Dew point: 10°C; Visibility: CAVOK;
Information Clouds: Few

Number of People 142 No. of people 0 No. of people 3
On-board Injured killed

Synopsis

On 3 February 2016 at approximately 0945Z, the pilot accompanied by two passengers took off from
Runway 36 at Brakpan Aerodrome (FABB) after the aircraft’s fuel tanks were refuelled to full capacity with
84 gallons (United States Gallons). This was followed by a pre-flight inspection that was carried out on the
aircraft.

According to eyewitnesses at Wattville township, the aircraft was flying very low over the residential area;
and it had appeared as if the aircraft was having trouble gaining height. The aircraft's right-hand main
landing gear wheel then impacted the top section of the street light pole, where after, the right-hand wing
dropped downwards and impacted a brick wall, causing the wing-tip to break off. The right wing then
impacted the roof of a shack. The aircraft rolled over into an inverted attitude before the right-side wing
collided with a tree, causing the wing to separate from the aircraft. The aircraft’s main wreckage came to
rest approximately 120 metres from the first point of impact. A post-impact fire erupted during the accident
sequence when the aircraft collided with the tree. Some of the local community members who had
witnessed the accident helped pull out the occupants from the main wreckage and had attempted to
extinguish the fire using buckets filled with water. The pilot and the two passengers were fatally injured
during the accident. The aircraft was destroyed during the impact sequence as well as by the post-impact
fire that erupted thereafter.

The investigation revealed that although the aircraft was within its weight limit, it was operated close to its
maximum weight limit, outside of its centre of gravity (CG) limit, and at high-density altitude, leading to a
poor take-off and climb performance which resulted in a crash.

Probable Cause

The aircraft was operated close to its maximum weight limit, outside of its centre of gravity (CG) limit, and at
a high-density altitude, leading to a poor take-off and climb performance which resulted in a crash.

Contributing factors

Poor or no pre-flight planning.

SRP Date | 14 November 2017 | Re-publication Date | 28 October 2020
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v
S\ AIRCRAFT ACCIDENT REPORT
CIVIL AVIATION
AUTHORITY
Name of Owner : Trade A Place CC
Name of Operator : Trade a place CC
Manufacturer : Piper Aircraft Corporation
Model . Piper PA-32-300
Nationality : South African
Registration Marks . ZS-PME
Place : Wattville Township, Brakpan. Gauteng
Date : 3 February 2016
Time : 09:45z2

All times given in this report are Co-ordinated Universal Time (UTC) and will be denoted by (Z). South
African Standard Time is UTC plus 2 hours.

Purpose of the Investigation:
In terms of Regulation 12.03.1 of the Civil Aviation Regulations (2011) this report was compiled in the

interest of the promotion of aviation safety and the reduction of the risk of aviation accidents or incidents and
not to apportion blame or liability.

Disclaimer:

This report is produced without prejudice to the rights of the AlID, which are reserved.
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1. FACTUAL INFORMATION
1.1  History of Flight

1.1.1 On 3 February 2016 at approximately 0945Z, the pilot accompanied by two
passengers took off on a private flight from Runway 36 at Brakpan Aerodrome
(FABB) after the aircraft was refuelled to full capacity with 84 gallons (USG).

1.1.2 According to eyewitnesses at Wattville township, which is located next to FABB, the
aircraft was flying very low over the residential area after take-off. It appeared as if
the aircraft was having trouble gaining height, where after, the right-side main
landing gear wheel impacted the top section of a street light pole, approximately 10
metres (m) above ground. The right-side wing of the aircraft then dropped and
impacted a brick wall, as well as the roof of a shack.

1.1.3 The aircraft subsequently flipped into an inverted attitude, where after, the right-side
wing collided with a tree, causing the right-side wing to separate from the aircraft.
The aircraft's main wreckage came to rest approximately 120m from the first point
of impact. A post-impact fire had erupted during the accident sequence when the
aircraft collided with the tree.

1.1.4 Some of the community residents who witnessed the accident had rushed to pull
out the occupants from the main wreckage. They had also attempted to extinguish
the fire using buckets filled with water.

1.1.5 The aircraft was destroyed during the impact sequence, as well as by the post-
impact fire that erupted.

1.1.6 The Emergency Services arrived at the accident site but found that the occupants
had already succumbed to their injuries. The accident occurred 500m past the end
of Runway 36 at FABB (GPS position 26° 13, 35.54” S 028° 17’ 54.06” E) at an
elevation of 5300 feet (ft) above mean sea level (AMSL).

T T
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1.2 Injuries to Persons

Injuries Pilot Crew Pass. Other
Fatal 1 - 2 -
Serious - - - -
Minor - - - -
None - - - -

1.3 Damage to Aircraft

1.3.1 The aircraft was destroyed during the impact sequence and by the post-impact fire
that erupted.

-

Figures 4 and 5: The left-hand wing at the accident site.
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1.4  Other Damage

1.4.1 A street light pole, a brick wall and the roof of a shack were damaged during the

accident sequence.

R/H WINGTIP

Figure 7: Damage to the brick wall.

1.5 Personnel Information

Figure 8: The damaged shack.

Nationality Austrian Gender Male |Age |63
Licence Number 0270069867 Licence Type PPL Aeroplane
Licence Valid Valid Type Endorsed | Yes

Ratings Night rating

Medical Expiry Date | 31 May 2016

Restrictions Corrective lenses

Previous Accidents

None as per CAA records
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1.5.1 Flying Experience:
The pilot hours were obtained from the competence check report in the South
African Civil Aviation Authority’s (SACAA) file, recorded on 1 April 2014 as this was
the only source available. The pilot’s flight bag and his flying logbook were removed
from the aircraft by some of the local community members before the South African
Police Service (SAPS) officials arrived at the aircraft accident site. These were not
recovered by the SAPS.

Total Hours 4130.90
Total Past 90 Days +70.00
Total on Type Past 90 Days Unknown
Total on Type 388.6

1.5.2 According to the SACAA Pilot’s File, the pilot’s total flying hours were 4130.90 and
388.6 hours on type on 17 January 2015. The total flying hours were recorded on
the following aircraft:

BN-2A Islander/Defender

Cessna C150

Cessna C152

Cessna C172-Skyhawk, Cutlass, Hawk XP, Reims Rocket
Cessna C177-Cardinal

Cessna C182-Skylane

Cessna C206- Super-Skywagon/Stationair

Cessna C210

De Havilland-DH82-Tiger Moth

Piaggio P-166 A/B/C/DL2/M/S, Portofino

Piper PA28/140/150/151/160/161/180/181

Piper PA-28/201T/235/236

Piper PA-22 Tri-Pacer, Caribbean, Colt

Piper PA-30/39 Twin Comanche

Piper PA-32 Cherokee Six, Six Saratoga, Turbo Saratoga
Piper PA-34 Seneca

1.6 Aircraft Information

Airframe:
Type PA-32-300
Serial Number 32-7340102
Manufacturer Piper Aircraft Corporation
Date of Manufacture 1973
Total Airframe Hours (At time of Accident) | 6725.46
Last MPI (Date & Hours) 21.12.2015 6723.95
Hours Since Last MPI 1.51
C of A (Issue Date) 07/02/2011
C of R (Issue Date) (Present owner) 15/05/2013
Operating Categories Standard Part 135
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Engine:

Type Lycoming 10-540-K1A5
Serial Number L-29853-48A
Hours Since New 6725.46
Hours Since Overhaul | 429.66
Propeller:
Type Hartzell
Serial Number CH36443B
Hours Since New 6725.46
Hours Since Overhaul | 72.47

1.6.1 The aircraft was within its 100-hour inspection period. The engine had a Time

Before Overhaul (TBO) of 2000 hours and the propeller also had a TBO of 2000
hours.

1.6.2 Weight and Balance

1. The baggage was removed from the wreckage by the first responders and the
investigators could not determine if they were in the forward or rear baggage
compartment. Two scenarios are proposed, and the calculations below show the
two possible weight and balance results. The Piper PA32-300 Cherokee Six
Maximum Certified weight is 1542.21kg (3400 Ibs) and the Empty Weight is 811.0

kg (1787Ibs):

Table 1. Weight and balance for the forward compartment scenario

Items Weight (Lbs) | Arm Aft Moment
Datum (In-lbs)
(inches)

Basic Empty Weight 2015.35 77.86 156915.6

Pilot & Front Passenger 573 85.5 48991.5

Passenger Centre Seat 198 118.1 23383.8

Fuel (84 USG) 503 95.0 47785.0

Baggage Forward 100 42.0 4200.0

Total Loaded Airplane 3389.4 82.98 281275.9

Maximum Take-off Weight 3400

Below Maximum Take-off Weight | 10.6
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Graph 1: Indicates the forward CG position scenario
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The Piper PA32-300 Cherokee Six Maximum Certified Mass is 1542.21kg (3400
Ibs) and the empty weight is 811.0kg (1787Ibs). The following calculations on the
table indicate that the weight of the aircraft at the time of the accident was 10.6
pounds below the Maximum Take-off weight of the aircraft if the baggage was
stored in the rear baggage compartment:

Table 2: Weight and balance for the rear compartment scenario

ltems Weight (Lbs) | Arm Aft Moment
datum (In-Lbs)
(Inches)

Basic Empty Weight 2015.35 77.86 156915.6

Pilot & Front Passenger 573 85.5 48991.5

Passenger Centre Seat 198 118.1 23383.8

Fuel (84 USG) 503 95.0 47785.0

Baggage Rear 100 178.7 17870.0

Total Loaded Airplane 3389.4 87.01 294945.9

Maximum Take-off Weight 3400

Below Maximum Take-off Weight | 10,65

1.7 Meteorological Information

1.7.1 The following information was provided by the South African Weather Service
(SAWS) for O.R Tambo International Aerodrome (FAOR) which is the closest
aerodrome to Springs Aerodrome (FASI):

Wind direction | 300° Wind speed | 10kt Visibility CAVOK
Temperature | 27°C Cloud cover | Few Cloud base | Nil
Dew point 10°C

1.7.2 The Satellite at 0945Z as well as the Radar images recorded clear skies over
Brakpan, with mid-level clouds in the west containing embedded towering cumulus
(TCU) and/or cumulonimbus clouds (CB) that caused showers and thundershowers
in the Vereeniging area (see Attachment A).

1.7.2.1 Vertical wind and temperature profile from FAOR: Attachment B

A SkewT-LogP diagram vertical profile of the wind and temperature was
constructed from data acquired by an aircraft which took off from FAOR at
approximately 0934Z. The wind profile showed light (<10knots) south-westerly
winds near the surface level with a slight shift to a westerly (moderate to fresh
westerly) wind at a level closer to the 10 000 feet pressure altitude (equivalent of
FL100).
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1.7.2.2 Surface Observations: Attachment C

Meteorological Aeronautical Report (METAR) from nearby weather stations (FAOR
and FASI) are included as Attachment C. This observational data shows that no
wind information was recorded at FASI, and that the surface winds observed at
FAOR were in agreement with that from the aircraft meteorological data relay
(AMDAR) discussed in the preceding paragraph, i.e., westerly to south-westerly
during the period 0900Z to 1000z, Ceiling and Visibility Ok (CAVOK) conditions
were also reported by the METAR from FAOR, in line with the Satellite and Radar
images.

1.8 Aids to Navigation

1.8.1 The aircraft was equipped with standard navigational equipment as approved by the
Regulator (SACAA) for the aircraft type. There was no record indicating that the
navigation system was unserviceable prior to or during the accident flight.

1.9 Communication

1.9.1 The aircraft was equipped with standard communication equipment as approved by
the Regulator for the aircraft type. There were no recorded defects prior to the
accident flight.

1.10 Aerodrome Information
The accident occurred at the following GPS co-ordinates: 26°13’ 35.54”S 28° 17’
54.06”E, which is approximately 500m past the end of Runway 36, after the aircraft
took off from Runway 36 at FABB.

Aerodrome Location Brakpan/Benoni Aerodrome
Aerodrome Co-ordinates | S26°14’ 17.0” E028° 18’ 21.00”
Aerodrome Elevation 5300ft AMSL

Runway Designations 18/36 |

Runway Dimensions 1440m(4724ft) x 15m(49ft)
Runway Used Runway 36

Runway Surface Asphalt

Approach Facilities None

1.11 Flight Recorders

1.11.1 The aircraft was not equipped with a flight data recorder (FDR) or a cockpit voice
recorder (CVR), and neither was required by regulation to be fitted on this aircraft

type.
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1.12 Wreckage and Impact Information

1.12.1 The aircraft’s right-side main landing gear wheel initially impacted a street light pole
approximately 500m past the end of the runway after the aircraft took off from
Runway 36 at FABB. The aircraft’s right-side wing-tip then collided with a brick wall
60m from the first point of impact, causing the wing-tip to break off.

1.12.2 The aircraft then impacted the roof of a shack, approximately 30m further on before
the right-side wing impacted a tree and then the ground. The right-side wing was
severed from the aircraft during the impact sequence with the tree, where after, the
main wreckage skidded for approximately 28m before it came to rest in an inverted
attitude. A post-impact fire erupted, which destroyed the main wreckage.
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Figure 9: lllustration of points of impact during the accident.

1.13 Medical and Pathological Information

1.13.1 The post-mortem report of the pilot concluded that the cause of death was due to
multiple injuries and charring.

1.13.2 The results of the toxicology report were not yet available at the time of completion
of this report. If the findings of the toxicology report have a significant impact on the
cause of this accident, the report will be reviewed.

1.14 Fire

1.14.1 A post-impact fire erupted, which caused further damage to the aircraft. The fire was
extinguished by local community residents.
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1.15 Survival Aspects

1.15.1 The accident was not considered survivable due to damage caused to the cockpit
and cabin area, which resulted in fatal injuries to the pilot and the two passengers.

1.16 Tests and Research

1.16.1 The engine was transported to the SACAA-approved Engine Overhaul Facility
(aircraft maintenance organisation (AMO) 227 for further examination and engine
strip down. The engine shop report concluded that there were no abnormalities
found during the strip down of the engine.

Figure 11: The engine and propeller controls and their positions.

1.17 Organisational and Management Information

1.17.1 The aircraft was maintained by an AMO that was in possession of a valid AMO
Approved certificate by the SACAA.

1.17.2 The flight was conducted as a private flight under the provisions of Part 91 of the
Civil Aviation Authority (CAR) 2011 as amended.
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1.18 Additional Information

1.18.1 Why Does Density Altitude Matter?

High Density Altitude = Decreased Performance

The formal definition of density altitude is certainly correct, but the important thing to
understand is that density altitude is an indicator of aircraft performance. The term
comes from the fact that the density of the air decreases with altitude. A “high”
density altitude means that air density is reduced, which has an adverse impact on
aircraft performance. The published performance criteria in the Pilot's Operating
Handbook (POH) are generally based on standard atmospheric conditions at sea
level (that is, 59 oF or 15 oC. and 29.92 inches of mercury). The aircraft will not
perform according to “book numbers” unless the conditions are the same as those
used to develop the published performance criteria. For example, if an airport has
an elevation of 500 MSL with a reported density altitude of 5,000 feet, aircraft
operating to and from that airport will perform as if the airport elevation were 5,000
feet (see Appendix 3).
https://www.faasafety.gov/files/gslac/library/documents/2011/Aug/56396/FAA%20P-
8740-02%20DensityAltitude[hi-res]%20branded.pdf

1.18.2 The density altitude was determined using a standard density altitude chart which

determined it to be 8100ft (see Chart 1).
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Chart 1: Density Altitude Graph.
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1.18.3 The investigation determined that the PA 32-300 take-off performance chart
invalidates any operations above 7000ft density altitude and the density altitude
was calculated to be at 8100ft (see the take-off performance chart).
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Chart 2: Take-off performance chart
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1.18.4 Koch Chart

To find the effect of altitude and temperature, connect the temperature and airport
altitude by a straight line. Read the increase in take-off distance and the decrease
in rate of climb from standard sea level values. Referenced from the Federal
aviation Agency (FAA), FAA-P-8740-2 + AFS—8 (2008) which can be obtained by
following the link below (See Koch Chart)

https://www.faasafety.gov/files/gslac/library/documents/2011/Aug/56396/FAA%20P-
8740-02%20DensityAltitude[hi-res]%20branded.pdf
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1.18.5 The Red diagonal line shows that 140% must be added for a temperature of 27°C
(80.6°F) and a pressure altitude of 5300ft (1615.4m). Therefore, with the standard
temperature for the sea level take-off distance requiring 1500 feet of runway to
climb to 50 feet, it would become 3600 feet under the conditions shown in the chart.
In addition, the rate of climb would be decreased by 65 percent. Which means this
aircraft normal sea level rate of climb is 1050 feet per minute, it would become 368
feet per minute.
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1.19 Useful or Effective Investigation Techniques

1.19 .1 None.

2. ANALYSIS
2.1 MAN

The pilot had a valid Private Pilot Licence (PPL) issued by the Regulator on 7
September 1978. The licence was valid at the time of the accident and the aircraft
type was endorsed in his licence. His flight medical was current at the time of the
accident with no abnormalities evident.

It is the opinion of the investigators that the correct pre-flight planning had not been
carried out. The aircraft balance (CG) was outside the manufacturer's envelope.
The current weather conditions were not viable for a departure as the density
altitude had increased to the above the limits set out by the performance charts
provided by the manufacturer.

2.2 MACHINE

A Mandatory Periodic Inspection (MPI) was carried out on the aircraft on 21
December 2015. The aircraft had only flown 1.51 hours since its last MPI was
carried out on the aircraft.

During the on-site investigation, no abnormalities were found on the aircraft. The
cockpit controls showed that the aircraft was configured for take-off. The engine
investigation revealed no anomalies which could have contributed to the accident.
The magnetos were selected to both and the engine and propeller controls were
configured for take-off.

The take-off distance required was 150% more for the take-off with a temperature of
27°C as reduced air density (reported in terms of density altitude) adversely affects
aerodynamic performance and decreases the engine’s horsepower output. Take-off
distance, power available (in normally aspirated engines), and climb rate are all
adversely affected.

The balance of the aircraft was outside the operating envelope as set out by the
manufacturer. The aircraft had undergone various modifications over the period of its
operational lifespan. The total take-off mass on the day was 3389 Ibs. At this mass,
the forward limit of the envelope was 91.4 inches from the datum and the aft limit was
95.5 inches from the datum.

100 Ibs of luggage were found at the accident scene. It could not be determined
whether the luggage was placed in the forward or aft baggage holds (refer to Table 1
and 2 for weight and balance calculations). In the case of luggage being loaded in the
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front hold, the centre of gravity was located at 82.98 inches from the datum. In the
case of the aft hold, the centre of gravity was at 87.01 inches from the datum. In both
cases, the centre of gravity is forward of the required envelope limit.

The forward centre of gravity will cause the nose to be “heavy”. To compensate for
this, the pilot will need to use more elevator input than in a neutral centre of gravity
position. A nose-heavy aircraft is also harder to rotate, and the stall speed increases
due to the additional aerodynamic forces being applied to keep the aircraft level.

The pilot may have had the option of lowering the aircraft mass prior to take-off to get
the weight and balance back into the allowable envelope. In this scenario the pilot
would have had to lower the mass by approximately 100-300lbs depending on the
luggage location.

The risks associated with an overweight aircraft include:
« higher take-off speed required
e longer take-off run
e reduction in the rate of climb
e decrease in range
e cruising speed is slower
e reduction in aircraft manoeuvrability
e higher stalling speed

2.3 ENVIRONMENT

The Satellite at 0945Z as well as the Radar images recorded clear skies over
Brakpan, with mid-level clouds in the west containing embedded TCUs and/or CBs
that caused showers and thundershowers in the Vereeniging area. The wind
direction was south-westerly at 10kt and the visibility >10km. The temperature was
27°C and the dew point 10°C. Cloud base was reported as CAVOK.

Surface Observations:

METARS from nearby weather stations (FAOR and FASI) are included as
Attachment C. This observational data shows that no wind information was
recorded at FASI, and that the surface winds observed at FAOR were in agreement
with that from the aircraft report (AMDAR) discussed in the preceding paragraph,
i.e. light westerly to south-westerly during the period 0900Z to 1000Z. CAVOK
conditions were also reported by the METAR from FAOR, in line with the Satellite
and Radar images.

2.4 INVESTIGATION REVEAL

The investigation revealed that although the aircraft was within its weight limit, it
was operated close to its maximum weight limit, outside of its centre of gravity (CG)
limit and at high-density altitude, leading to a poor take-off and climb performance
which resulted in a crash.
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3.  CONCLUSION
3.1 Findings

3.1.1 The pilot held a valid PPL licence and the licence was type endorsed. He also was
issued a valid medical certificate.

3.1.2 The aircraft had a valid Certificate of Airworthiness and a valid Certificate of
Registration and was maintained in compliance with the existing regulations and

procedures.

3.1.3 There was no evidence of any defects or malfunction on the aircraft that could have
contributed to the cause of the accident.

3.1.4 The Pilot-in-command was properly licensed and qualified for the flight in
accordance with existing regulations.

3.1.5 This was a private flight although the company was in possession of a valid AOC.

3.1.6 The accident was not survivable due to the impact forces and post-impact fire that
erupted during the accident sequence during take-off.

3.1.7 The aircraft take-off weight was calculated, and it was determined that the take-off
weight of the aircraft was below the maximum take-off weight of the aircratft.

3.1.8 The aircraft was refuelled before take-off. There were no anomalies observed
during the refuelling procedures.

3.1.9 In accordance with the Density Altitude calculations, the density altitude was 7863ft
which was higher as per the PA-32-300 Cherokee Six take-off performance chart
for the aircraft.

3.2 Probable Cause/s

3.2.1 The aircraft was operated close to its maximum weight limit, outside of its centre of

gravity (CG) limit, and at high-density altitude leading to a poor take-off and climb
performance which resulted in a crash.

3.3 Contributing factors

3.3.1 Poor or no pre-flight planning.
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4. SAFETY RECOMMENDATIONS

4.1  Safety message: Pilots, at all times, must ensure that they do a proper pre-flight
planning that includes the correct calculation of the weight and balance, effects of
the Density Altitude, as well as the weather conditions.

4.2 A decal should be placed in the cockpit to notify the pilot of any changes in mass
from the standard mass listed in the POH.

5. APPENDICES

5.1  Appendix 1: Weather report
5.2  Appendix 2: Aircraft Performance
5.3  Appendix 3: FAA report on density altitude

This Report is issued by:

Accident and Incident Investigations Division
South African Civil Aviation Authority
Republic of South Africa
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Appendix 1: Weather report

'South African

¢

AIRCRAFT ACCIDENT
REPORT

Document Control

Weather Service

BOI00) CedilioiOrpanisisn
4 b aos vt -

This document is controlled in terms of the South African Weather Services’ Quality Management
System and may not be edited, distributed or deemed obsolete without permission of the
Management Quality Representative
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Appendix 2: Aircraft Performance

CHEROEEE 5IX-3040

GENERAL SPECIFICATIONS

FERFORMANCE

Published figures are for standard airplanes flown at gross weight under standard
sznditions ot sea level unless otherwise stated, Performance for a specilic airplane may vary
‘rom published fipures depending upon the equipment installed, the conditions of engines,
airplane and equipment, atmospheric condltlons and piloting technique. Each performance
figure below s subject to the same conditions as on the corresponding performance clart from
which It Is taken [n the Performance Charts Secton,

GROSS WEIGHTS 3400 2900

Takeofl Ground Fun, 10 flaps, sea level (ft) 1050 750
Takeoff Distance Over 50-ft Obstacle, 10* flaps, sea level (1) 15060 1200
Best Rate of Climb Speed (mph) 105 (Bi]
Rate of Climb (£t per min) 1050 1350
Best Angle of Climb Speed (mph} @5 -
Max Spzed, sea lovel (mph) 174+ 175"
Max Spzed Optimum Altitude, 8,300 ft, 75% power (TAS) (mph) 168+ 17i*
Service Ceiling ({1 15,250 20,000
Absoluie Ceiling (6 15,000 21.500
Cruise Spead at Best Power Mixture {(mph)

65% power. 11,500 ft 163 167

55% power, 15,000 fi 155 163
Fange at Best Power Mixture (mi)**

T5% power, 8,000 ft THD 779

G5% power. 11,500 £t a45 B50

55% power, 15,000 ft 905 038
Cruise Spead at Best Economy Mixturs (mph)

75% power, 8000 ft 166 1659

65% power, 11,400 It 15% 163

S5% power, 15,000 ft 149 157
Range at Besi Economy Mixture {mi}**

T5% power, 8,000 it 250 E6S

65% power, 11400 £t 245 L)

55% power, 15,000 ft 1030 108
Stalling Speed, flaps down, [CAS) {mph) 63 58
Stalling Speed, flaps wp, (CAS) {mph) 71 66
Landing Ball, flaps down, w=a level | 1) &30 540
Landing Dastance Owver 501t Obstaclks, s2a level (1) 1000 BED

*The ipmlimteﬂ iz with optional wheal faifings installed, Subtract 3 mph if whee! fairings are
aol installed.

Mo reserve.

GENERAL SPECIFICATIONS
ISSUED: JULY 12,1973 1-1
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Appendix 3: FAA report on density altitude

Federal Aviation
Administration

Density Altitude

FAA-P-E740-2 * AFS-8 (2008)
HG-08s81
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DEMSITY ALTITUDE

Koove Thin docmment war adlaind from i ariginad Pamphier P-I740 7 ou demsity cltitads.

Intreduction

Although density akinds is not s commen sohjeot fior “hengar fiying” discmsions, pilois need o mndersiand this
topic. Demity altimde has o simificant (and iresospable] nflusnes on sireradt and sngine performancs, s svery
pilok needs do thoroughly mderstand its ofeois. Hot, high, and lromid weather mnditinons oan cnse 8 roukine
takenff or landing i beoome an sccident in Jess time tan i kes to tell sbouot i

Dansity Altituda Dafinad

wpes of Altitude

Fills sometimes confuise fhe term *density altimde™ with other definitions of akitodes. To review, hers aos some
bypes of akimde:

* Indicated Altitude is the altilnde shown on the alimeer.

» TroeAltitedi is height aboe mzan ses Jevel [MEL).

»  Abmalute Altitnde is beight above ground level { AGL)

* Pressure Altitde i the indicated akiuds when on altimeter i set 10 28 92 i Hg (1013 hPa in other parts of
the world). 1t is primarily used i aireradl performance caleulations and in high-altitde fiight.
» [ensity Altitude is formally defined as *pressupe alimde correcied for nonsandard tempemure varistions.”

Why Doeas Dansity Altituda Mattear?

High Density Altitude = Decreased Pearformance

The formal defnifinn of denity altide is certainty cormect, but the important thing 1o undersiand is that density
akimde is an indicator of miroraft performanes. The term ¢ omes from the fact that the density of the & decreases
with altimde. A “high" density altide memns that xir density is redooed, which has an adverss impact on airoraft
perfcmance. The published parformanes oriteria in fhe Pilot's Operating Handbook [POH) are gererally based on
shindard aimespheric condicions at sea Jevel [that s, 559°F or 15 °C. and 2952 inches of meraury]. Yoor miromft will
nct perform aomrding to “heak mombers" unless the conditions are the same 15 thess wed to develop the pub-
lished performanee oriterin. For example, if wn airport whse elovation is 500 W51 has o mported density alimde
of 5,000 fesl, airaaft operating to and from that sirport will perform as if the airport elevation were 5 000 feet.

High, Hot, ard Humid

High density alkiude mmesponds to redoeed air density and fhos o mduoed sireraft performanoe. There are thnee

imporiant faotors fhat coniribae to high density altimde:

1. Alitwde. The higher the altitude, the Jzss denss the s, A1 sirporis in higher sleations, such as thoss in the
wedem Liniled Sintes, high tempemiurnes sometimes have such an =ffect on density aliinide that safe operations
wre impossible. In such monditione, operations between midmorning and midaflemoon can bec ome extremely
hazardous. Even ot lower ol evations, airoraft perfommance oan become marginal and it may e recessary to
reduce mircraft gross weight for safe operations.
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DEMSITY ALTITUDE

1. Tempemture. The wamer the air, the l2ss dens= it is. When the f=mperatnre rises sbowe the sandard f=mpems-
tore for o particular place, the density of the air in fhat looation is reduoed, and the density akinds incremes
Therefore, it is advisahle, when performence is in question, io schedule op=mtions during the mol hours of the
day {early morning. or lake afiemoon) when forces tempemyiores are not expe cied 1o riss above nomal. Early
moming md lyle evening e sometimes betier for both depariure and armval.

1. Humidity. Humidity is not gereral by considersd 2 mjor factor in dersity altitnde computations be cmse the
effisct of hurmidity is r=labed 1o engine power rotber than aerodymmio effidienoy. Athigh ambient empen-
tores, the Amosphere can peiain o high waler wapor condent. For exampls, at 8 +F, the waler vapor conient of
thee wir can be eight (8) times as gesat asiLis o 42 <E High density akitode and high lumidity do not always
o hand in hand I high humidity does exist, bowever, it is wisz to add 10 percent io your compuizd takecff
distznce and anticipabs 2 rduce d climb maie.

Check the Charts Carefully

Whether due bo high altitnde, high femperature, or both, redues d i dersity {reported in terms of density akinds)
acversely affiois asrodynamio performanes and decreases the mgine’s hornepower outpot. Taleoff dishinoe,
power pvailsble (in normally sspimbed engines), wnd 2limb rade are all sdeersely affeded. Landing distanoe is
ffiscie d ws well; although the indicaied airspsed (LAS]) remavins the same, the troe sirgpesd [TAS] inremes. From
the pilot’s point of view, thenefore, an inoreass in density akdods reuhs in the following:

* Increassd takeoff distance.

* Reduced mte of climb.
* Ipereased TAS (bt same [AS) on approach and landing.
* Ipzreased landing roll distanoe.

pilois most be sure to determine the reported density altide and che ok the appropriste sircraft performanoe
charts carefully doring preflight preparation A pilot’s first reference for sirerafi performance onformation shoold
be the operationma] dat section of the sireradft rwner's manual or the Pilot's Operating Handbook: developed by
the aireraft mamfacturer: In the example given in the previoms text, the pilot moy be operating from mn airport
w500 BMSL, but be or she most calmlnte performance as if the wirport wepe |ocatesd at 5,000 feet. A pilot who
it pormplmcenk or oarelmss in using the charts may find that deresity altitnde sfects oreate o nrexpeded—and
umwe | oome—slement of msperse doring takeoff and climb or during landing.

1f the mirplane flight manma] {AFMYPOH i not svailahle, nse the Koch Clert in calonlaie the approsimbe
temperaiore and akinds adjosments fior sinraft mkeoff dislines and e of dimb.

it prwer settings of less than 75 peroent, or ot demsity altiinde sbove 5,000 fieet, i is also enential o lean mr-
malky aspiryied engines for mawimrm power on akeoff {unless the airenft is squipped with o ariomatic aliinds
mixiore ooniro]). CHberwise, the exoessively rich mixiore is amother detiment o el performence. Mol
Tirbockarsed onpin ey seed nol be leoned o r ebeofT in high fmetly slttsle conditlons berawer dey e capalile
of prosieing mnleld premee equal o or igher S Tea bevel precneee.
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DEMSITY ALTITUDE

Dansity Altituda Charts

Density Altibude Rule-of-Thumb Chart
The chart below illusiraies an example of femperatures ffeots on demsity dltinde.

STDTEMP ELEWTEMP

Koch Chart
T find the effext of altimds and tempenture, conneet the temperatore ind airport altitnde by & stoight line.
Read the increses in takecff distanoe and the desreass inrats of climb from standard sea level valoes.

PERCENT

DECREASE B

w IN RATE OF §

B CLIMB w =

£ £

EE EI-I E

EE - dEE
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ey TO YOUR NORMAL e Siz
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EE 4 E:E

4 F-20 ..?.i'
= 5 4

—0 [+ %
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.6 5

| CA12-12a 01 FEBRUARY 2017 Page 28 of 29 |




DEMEITY ALTITUDE

For example, the dingomal line shows that 23 peresat must be added fior o bemperature of 100 <F and @ pressurs
ahitnds of 6000 fieet. Therefome, if yoor shemd ard tempersire ses leve] kenff disines normally requires 1,000
feet of rumw oy to alimb o 50 feet, it would become 3 300 faet mnder the oonditions shown in fhe chart. [naddi-
tion, the raie of alimb woold be deoreased by ™ peroent. A, i yoor normal ses level e of climb is 500 fest
per minnie, it wonld ecome 130 feet per mimre.

PBCH. The chart mary be sonservative for sirplanes with soperchanged engines. Also, remember that long grass,
sand, o, or desp snow can essily dooble your mkenff distanee.

About This Sarias

The purpose of this series of Fedenl Aviation A dministration (FAA) safity poblications is to provide the aviation
commmity with safety information that is informative, bandy, ind easy to peview. Moy of the publications in
this series summarire maenial published in varions FAA advisory cionlars, hendbooks, other publizations, and
wdiovisal producs developed by the FAA and nssd by the FAA Safely Team (FAA STeam) for sducatinmal
purposes

Eome of the idem and materials in this series weme developed by the miztion ndosiry. The FAASTram sdinowl
edges the suppaort of the aviation indosity wmd its varios rade and membership groups o the prodoction of this
TS,

Comments regarding these publications should be e-mailed i Productansger EF A4 Safety gov.

Hdditinnal oopizs of this publication may he downloaded or printed at hitpFb A Sadety gov.

| CA12-12a 01 FEBRUARY 2017 Page 29 of 29 |




