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ACCIDENT INVESTIGATION & RESEARCH ‘S
INDEPENDENT INVESTIGATION INTO THE MARTINAIR DC-10,
PH-MBN ACCIDENT AT FARO, PORTUGAL, 21 DECEMBER 1992

1. Introduction Conclusions in the

introduction...

This AIR Report will explain how AIR was able to extract and integrate all of
the considerable data sources available to explain what happened, and how the
flight crew encountered a sudden and unexpected external weather
circumstance (i.e. a lone convective microburst cell just to the South of Runway
11) with no ATC information about the critical wind shifts that were beyond

their ability to control in the very limited time available. The data clearly shows
that the microburst activity in the vicinity of the Runway had caused the

approaching aircraft to first enter significant horizontal,windshear at the
approach end of the Runway, and second t er catastrophic vertical
windshear over the Runway; resulting_taran uncontrollable descent and crash

The Martinair FCOM definition of windshear (Vol Il page 05-60-04) was:

onto the Runway- "Severe windshear may be defined as a rapid change in wind direction and/or velocity that
results in airspeed changes greater than 15 knots or vertical speed changes greater than 500

feet per minute". Neither of these ever happened to MP495.

The Official Portuguese Investigation into this accident focused on many
issues; but did not explain the actual dynamic sequence _that occurred to the

aircraft during the final part of the approach, and particularly during the final 20
seconds of the flight as the aircraft entered a zone of horizontal windshear, and
then during the final 5 to 6 seconds when the aircraft eptéred a zone of
dangerous vertical windshear. This vertical windshear was“due to an encounter
with the downflow at the edge of the microburst’s peripheral vortex. This 5 to
6 seconds of downflow changed the approach prgfile from what was (at 50 feet
above the runway height) an acceptable stable“flight envelope (from which the
crew could initiate normal actions for 4anding) to a catastrophic, unstable

There was no windshear, except in the mind of the airplane and airline owner. The weather was bad; the crosswind
and runway condition both exceeded not only the airplane but also the pilot-flying limits. The Portuguese investigators | 1
rightfully never concluded a windshear. The Dutch Safety Board, under direction of Martinair, tried to convince the
Portuguese chief investigator, who fortunately did not surrender.

Because there
were no actual
dynamic
sequences.
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descent. The resulting uncontrollable high descent rates, as well as the resultant
abnormal aircraft attitude, led to a runway impact that was beyond the
engineering design capabilities of the aircraft landing gear. The severe
environmental conditions, and their effects on the aircraft flight parameters, will

be shown in this AIR Report in a series of Figures, Schematics and associated
Data Tables.

The Horlings’ Report attempts to blame the crew for causing, or allowing the
aircraft to develop, sufficiently adverse aircraft performance (i.e. adverse flight
parameters) to cause the accident. This AIR Report assesses Horlings’ key
claims. It is clear to AIR that Horlings’ opinions and conclusions are not based
upon his completing a detailed and independent scientific analysis of the
available recorded data. Horlings did not even attempt to scientifically
determine the sequence of events leading to the accident. He simply came to
series of what he considers to be significant conclusions without completi
proper scientific analysis to support each conclusion. AIR studied Ho
“conclusions” and, after comprehensive review, considers them to bg totally
erroneous. Specifically, Appendix “A” to this AIR Report addresseg’a number
of Horlings’ erroneous and unsupported conclusions.

When is an analyis "scientific"? When it is written by a metallurgical engineer?

Horlings used his airplane knowledge and his experience in reading, interpreting and understanding
data out of airborne Data Acquisition Systems that are widely used during experimental flight testing,
which knowledge originates from his high level of training at the USAF Test Pilot School; refer to the
textbox on the first page.

A Test Pilot School graduate is authorized and capable of conducting first flights with airplanes and, if
he is not satisfied, order airplane design scientists to return to the drawing board to improve their
products. Accident investigators are not. Anybody can call him- or herself accident investigator.

This AIR Inc. report is not the report of an investigation, because it focusses only on windshear, the
presence of which cannot be proven using objective data, simply because there was no windshear.
At Faro Airport, there never ever was any windshear (SKYbrary).

This AIR investigation is using fabricated data, and is not solely based on objective data; the writers
obviously interpreted data (some of which were not included in the Portuguese accident investigation
report - are of uncertain origin) to fit whatever client Martinair wanted them to write, probably to make
a quick buck.

This AIR Inc. report is deceiving.

To support this conclusion, many comments are included below in text boxes next to inappropriate
text or errors in the paragraphs, tables and figures.

Horlings recommends AIR Inc. to withdraw this investigation report, because Martinair and AIR
Inc. might be called to appear in a higher court, and should therefore realize beforehand:

"Oh! What a tangled web we weave,
when first we practice to deceive.”
(Walter Scott in 1808) 2
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2. Data and Information Sources for the AIR Investigation

1. The following material provides a description of the data / information sources,
and the processes and procedures followed by A.l.R. Inc., which are the bases
for AIR’s independent findings with respect to this accident investigation.

2. The following constitutes a listing of the primary sources of data utilized by
A.LLR. Inc.

Source of
these

a. Radar Data - Aircraft positional time/location data from the available | >
radar data is the source of the demonstrative graphic FIGURE 1. The |2°2¢

report?

source radar with the positional/time data was integrated with the erarat
DFDR / AIDS data (as defined below) for the last three minutes of [£¢?

flight to produce the Data Tables I, 1l and Ill, and FIGURES 2
through 5.

b. Magnetic floppy disc of A.1.D. System Files (AIDS Data) [[he3e data carrors were

not available to the
lawyers. Are these

c. Magnetic floppy disc of DFDR Files (DFDR Data) authentic?

d. Hard Copy Listings of AIDS Data with selected DFDR parameters
appended. Note that the AIDS Data Dump ended 3.5 seconds prior to
impact, but parameter entries extend beyond the AIDS Data
termination point within the Accident Report. The DFDR Data Dump,
however, extended beyond the AIDS Data by some 13 seconds

e. Hard Copy Listings of DFDR Data recovered by the NTSB
Additional NTSB Data Dump of Parameters — NTSB Data Sheets

=h

CVR Copy Tape and Transcript (plus translations) (CVR Data)

5 Q@

Extracts from the DC-10 Aircraft Operating Manual and Flight Crew
Reference Guide
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The runway layout
and the location of
the PAPI changed
following the
accident.

k.

Faro Airport Charts (ICAO 1985 thru 1990; Jeppersen 1991 thru
1999) - source of the VOR / PAPI / Runway 11/29 (designated as
Runway 10/28 today in 2013 due to drift of the Magnetic North Pole)
detailed in the demonstrative graphics FIGURES 1 through 7

PH-MBN Investigation Wreckage Scatter Distribution Diagrams are
the source documents for the current demonstrative graphic FIGURES
6A/6B attached

A current Google Image of the #11 (now #10) Runway End of FARO
Airport which is the source of the demonstrative graphics FIGURE 6B
and FIGURE 7 attached

The prevailing weather at the time of the accident is comprehensively
documented by the Portuguese Meteorological Service Report; the
Faro Airport Meteorological data from the Integrated Observation

Meteosat Photographs and other METARS

. Additionally, translated statements of farm worker eyewitnesses

testifying as to severe local wind damage close to the location and
time of the PH-MBN accident; provides further hard data evidence of
the presence of the microburst in the immediate vicinity/time of the
landing accident to PH-MBN This ocourred many minutes after the accident,

You call that hard data evidence?
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3. AIR Integration of Available Data Sources

e The integration of all the data required a synchronization of the
various “times” associated with each independent data source to ATC
clock time. Having this synchronized data allowed AIR to study the
final approach second-by-second and the final six-second portion of
the flight down to 1/8-second intervals (See TABLES I, Il and Il1).
The time synchronization was accomplished by coordinating all of the
Radar / CVR / DFDR / AIDS and ATC clocks to Key Events, which
we call “Benchmarks”; and then converting all of the clocks to the
selected ATC clock.

e The actual (known) initial impact point on the runway was used as an
“anchor. point” to integrate and line up the Radar, CVR, FDR and
AIDS Data. This allowed the precise Flight Track and Flight Profile to
be prgduced, second-by-second, (see FIGURES 2, 3, 4 and 5) and
allowed all details of the aircraft’q final approach into Faro’s Runway
11 tp be established. It is important to note that only through this
comprehensive scientific process, as completed at AIR, that the Flight
Track and Flight Profile could be i

Scientific or calculative? |

e The consolidated integrated data is attached as TABLES I, Il and I11.

?? Is this precise? Don't believe
so. Please present detailed insight
Working back from this anchor point? You into the method before this can be
believe this to be accurate? An airplane accepted.

doesn't fly backward.

Is like writing the conclusions that you need or
like, and then come up with an analysis that fits
these conclusions. This is weird, not scientific
at all.
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4. The Approach to FARO Airport — Runway 11

FIGURE 1 (attached) gives an overview of the accident DC-10 aircraft
(Flight 495) flying South to Faro and then following a VOR Approach and
Descent to FARO Runway 11, where it crashed on the Runway. This
Overview Track is based on an integration of the Radar and the AIDS Data.
FIGURE 1 indicates that as they flew over the airport to join the approach to
Runway 11, the Flight 495 flight crew could see Runway 11; they also saw
Flight 461 (another Martinair aircraft) on approach to Runway 11. The
Flight 495 pilots heard ATC provide information to Flight 461 — the winds
for Runway 11 were benign — 130 at 18G21. These winds were similar to the
winds they expected at Faro, based on their pre-flight briefings on the actual
and forecast weather at Faro. For clarity, it 1s important to note that all of the
wind information provided to the accident pilots for their approach to
Runway 11 at Faro, both prior to and during the accident flight, indicate
benign winds at Faro, with no hint of any dangerous winds or windshear.

At 07:31:00, the accident aircraft was established on the appro to
Runway 11 at Faro (as shown in FIGURE 1). The aircraft was following the
291° radial of the VOR (111° inbound), at a nominal airspeed of 145 knots
CAS = 5 knots, at a nominal rate of descent of 670 feet per miny€ and at a
minal power setting. To follow the published i approach t
Runway 11, the aircraft was to follow the 291° radial and then make a =fiy
degree turn to align with the runway centerline on 106° thagnetic — this was
completed normally by the accident aircraft, as shownin FIGURE 2.

The\ integrated data confirms that the accident aircraft was conducting a
standard and stablecapproach to Runway 1l-until the aircraft entered the

... but doesn't
agree with the
radar data in the
DGAC accident
report.

Not accurately,
not within 2.5°
as required for a
stabilized
approach at 500
ft, as shown by
radar data.
Power setting
was not stable
either as
required for a
stabilized
approach.

No, this was not
completed
normally, as
neither DFDR
data shows, nor
heading data in
AIR Table | .

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

The approach
was not stable to
FCOM
definitions, was
not within 2.5° of
runway
centerline/ VOR
radial and not
with stabilized
thrust.

These data not in the

At 07:32:00, the airspeed
Portuguese accident was 140 kt

investigation report.

What data? Horizontal windshear? Or just some gusts. To
what altitude did the "horizontal windshear" reach?

Ever heard of flight path stability flight-testing?

How often does windshear occur at Faro? Never! (SKYbrary)
Refer to the Martinair DC-10 windshear definition on page 1;
no large airspeed fluctuations, no vertical speed changes.
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This is not an analysis, but This analysis assumes the airplane to follow exactly
only an attempt to prove the VOR approach radial and, from 1 nm in front of
windshear. Itis nota the runway threshold, the extended runway
professional scientific centerline. The radar data, as presented in the
analysis as should have Portuguese accident investigation report, and the
been expected from the control inputs made by the pilot during the final
company. Very approach prove that the airplane was not on the
amateuristic. Only a few radial and extended centerline, and that no
comments are presented "windshear" was encountered that required

below. corrective control inputs.
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5. The Final Approach to Runway 11

Note that the tabular data presented in TABLEs I, II & III are derived from [is this 2

detailed analysis of the integrated DFDR, AIDs and CVR data, the RADAR |3 aysis?

positional/time data and the known first impact location on Runway 11, and are [Yoris

used to create the demonstrative FIGURES referred to in the following material. [the impact
int

:)hoem on

runway?

(a). The Last 90 seconds of Final Approach into Runway 11 Crab angle?
Windshear?

al. The attached TABLE I documents the last 90 seconds of flight for PH-MBN |See

from =1,000 feet altitude through to its encounter with the microburst and it Tatie

subsequent uncontrollable runway impact. TABLE I lists the ATC clock time in }'abl o1

hours/minutes/seconds UTC; CAS and Ground Speed in knots, Magnetic |confirms
Heading and Crab Angle,4distance to impact in nautical miles, and Pressure or ;Tfptlg,i

Radio Altitude; and includes the delinecated Zone of Horizontal Windshear pas not on
encoutered by PH-MBN over the final 20 seconds of approach to impact, and |prescribed
also includes the delinecated Zone of Vertical Windshear encoutered by PH- [3PFo5

MBN over the final 5-6 seconds prior to impact. north of it

a2. The attached demonstrative FIGURE 2A/2ZB introduces the accident related
microburst (as illustrated in SCHEMATICs/A & B) to illustrate its interaction
with the PH-MBN’s Non-Precision Appyoach’s flight track and profile into

Runway 11 landing at Faro during the last 90 seconds of flight. Note that the j"ﬂfr)tdire%t'lly)
aircraft is not directly influenced influenced"’

the microburst’s core zone major|se doubts?
downdraft, which is South of its appfoach path; and also that the microburst ygﬁ‘ﬁ:(;’w

itself is moving approximately East {roughly parallel to Runway 11/29), and so |the
FIGURE 2A/2B represents “trangient snapshots” of the moving core center. | movng
Note also that the profile view is looking ‘“through the core” towards the gﬁztngwnh
approach path, which is well {0 the North of the microburst’s core center. A |southerly
benign wind of 150 at 15G2(/ was given to PH-MBN by the ATC Controller; "%

Assumption!
although FIGURE 2B indicates the Runway 11 wind sensor was enveloped by "

the micr burstNoutﬂow at phiinimum up to at least one minute before impact, no

Benign? The crosswind comgonent None of the other objective data out of the DFDR confirms the presence of any wind-
was close to the limit for a we shear, which is also confirmed by the NTSB in their letter of 26 Oct. 1994: "If the
runway, much too high for a flogded | |commission feels that windshear was present, then consideration should be given to
runway. Not really "benign". recommending implementation or review of crew training for windshear recovery".

\ Not true. Not reported in the Portuguese report! There is a difference between
turbulence and microburst.
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Confusing, this happened 10 sec. before touchdown. |

during the last 25 sec. of
flight, not from 90 sec.

wind upgmss%g)vi ed to the flight crew by the Controller. As the aircraft
enters the microburst shortly after the aircraft lines up with the Runway from
the VOR Approach hegding, some effects can be seen; the speed drops and is

corrected, rain comes ffom the right side of the aircraft and is countered by the
wipers, the descent rage increases and is also corrected, and the Captain calls

wind (at altitude) 190 at 20.

5.2% glideslope.

Refer to the Faro approach plate in the Portuguese report.

Scientists are very accurate with numbers; pseudo-scientists are not.

a3. The attached demonstrative FIGURE 3A/3B illustrates a similar profile and
track of the PH-MBN apptroach to Runway 11 as seen in FIGURE 2A/2B, but
introduces the PAPI 3° Glide Slope Approach for the PH-MBN flight profile;
and the VOR / DME (111°M) Approach beam and the transition from it to line
up with the Runway Centerline approximately 6,000 feet from the Runway 11
threshold for the PH-MBN flight track (note that the VOR Centerhine is offset

5° from the Runway1HH-Centerline for this runway’s approach).

h radial
&Irunway bearing 106° | approach radial |

(b). The Last 45 seconds of Flight

bl. The attached demonstrative FIGURE 4A/4B is similar to FIGURE 3A/3B,
but focusses on the final 45 seconds of flight prior to impact on Runway 11;
showing the PH-MBN flight profile compared to the PAPI 3° glideslope, and
the PH-MBN flight track compared to the Runway 11 Extended Centerline.
FIGURES 3A/3B and 4A/4B depict the aircraft flying into the edge of the
microburst at about 07:32:50, initially enountering the microburst’s horizontal
vortexes’ outflow (and its associated rapidly varying transient local wind
vectors), and then at about 07:33:12 approaching the microburst’s leading edge

Same as
above.

VOI‘teX’S Catastrophic Vertical dOWHﬂOWS. Has AIR Inc. considered the effect of the southern 15 - 20 kt winds

striking the shore-line/ coast and dunes on the aircraft? Would there
not have been any induced turbulence? There were no outflows.

(c). The Final 20 seconds of Flight

cl. The attached TABLE II documents the last 20 seconds of flight for PH-
MBN through to runway impact. TABLE II lists the ATC clock time in
hours/minutes/seconds UTC; CAS and Ground Speed in knots, Magnetic
Heading, Engine #2 N, (%), Rudder, Roll and Elevator position, Radio Altitude
(feet) and Rate of Descent in ft/sec.; and includes a delineated Zone of Vertical

Windshear (dow%liw) encoutered by PH-MBN over the final 5 seconds prior

to impact.
a linear descent during the last 5 sec.

Downflow that close to the ground? Was there a hole in the ground? The radalt altitude shows

Also look at the airplane's accelerations graphs in the DFDR data. See comments in Table II.

c2. The attached demonstrative FIGURE 5A/5B is similar to FIGURE 4A/4B
but focusses on the final 20 seconds of flight prior to impact on Runway 11, and
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adds narrative comments on transient aircraft conditions occurring during this

period of time. Tail wind vectors? Not

shown in acceleration
graph.

c3. The demonstrative FIGURES are intended to dramatically illustrate in
detail the final 20 seconds of flight, and the effects of the dangerous edge
vortices” downdrafts and increasing tail wind vectors on the flight. The
Controller never called at any time to inform PH-MBN of the shifting winds.
We can see the aircraft was in a proper landing configuration at about 50 feet.
The microbursts’ edge vortex now drove the aircaft downward because of its
downflow. The result is shown in the data as a sudden decrease below 1G on the
aircraft (and crew), which the crew immediately responded to in an attempt to
arrest the catastrophic descent. TABLE II takes us through each of these key
events second-by-second; and clearly illustrates the aircraft attitude and state of
the aircraft controls at each second due to environmental effects and due to
reactive piloting inputs as the aircraft enters first horizontal windshear and then

But not on
the extended
runway
centerline,
as the pilot
control
inputs
illustrate.

vertical windshear.|The pilot never decrabbed the airplane before touchdown, which was required because of the
crosswind. He wanted to, as shown by the rudder input, but he had not yet reached the
extended runway centerline. Improper rudder inputs and the consequences thereof for control
and performance, should not be confused with the occurrence of windshear (by a scientist).

c4. TABLE Il dramatically shows the aircraft parameters for the last six
seconds of flight; and demonstrates how quickly the crew reacted to the
suddenly decreasing G and sudden accelerating descent towards the Runway.
We can see that this acceleration downwards had been somewhat arres

before impact due to the quick elevator input and power application by /the
crew.

Pitch
decreased 5
sec. before
touchdown,
hence vert. g
less than 1.
Just before
impact,
vertical g
was 1g
again. Vert.
g was within
the ICAO
definition for
light
turbulence
during the
whole final
approach.

The radar altitude data
show a perfect straight

All of the control inputs show that the airplane on final approach must have been to line, no Sl_Jdden

the left of the extended runway centerline, and not on it. The pilots were desperately accelerating descent
trying to reach the runway from that side and to line up the aircraft. They just did not towards the runway. On
make it. They didn't make it bacause at 500 ft, the approach was not yet stable, i.a.w. the contrary, the

the definition in the FCOM. turbulence and pitch

decrease caused g to
decrease to 0.75, but

during the last 2.5 sec, g
increases again, also
proving that the vertical
motion was not
accelerating downwards.
(DFDR data).
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Horlings
Callout
The radar altitude data show a perfect straight line, no sudden accelerating descent towards the runway.  On the contrary, the turbulence and pitch decrease caused g to decrease to 0.75, but during the last 2.5 sec, g increases again, also proving that the vertical motion was not accelerating downwards. (DFDR data).

Horlings
Text Box
All of the control inputs show that the airplane on final approach must have been to the left of the extended runway centerline, and not on it.  The pilots were desperately trying to reach the runway from that side and to line up the aircraft. They just did not make it. They didn't make it bacause at 500 ft, the approach was not yet stable, i.a.w. the definition in the FCOM.
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6. The Runway 11 Upset Sequence

The attached TABLE 111 documents the last 5-6 seconds of flight for PH-MBN
through to runway impact. TABLE IIl lists the ATC clock time in
hours/minutes/seconds UTC, together with Aircaft Vertical “G” readings at
successive 1/8™ second intervals; plus Radio Altitude (feet) and Rate of Descent
in ft/sec.; Elevator Position and Engine #2 Ny(%). All of this is further
illustrated in FIGURE 5.



The left landing gear
touched down left of the
white line showing the left
runway edge... This was
obviously also a hardened
area. The left landing gear
touched down even left of
runway edge lighting.

AIR File #7355, 23 July 2013
7. Crash & Breakup / Runway Touchdown Zone

The attached demonstrative FIGURE 6A/6B first illustrates (in FIGURE 6A)

the recorded Ground Scarring and final Wreckage Scatter / Distribution derived

- . . . . . L. Significant-
from the original site investigation, and illustrates PH-MBN’s initial Runway|y? Right
win own
did%ot
exceed 6° at
. touchdown.
edge of the runway proper’s hard surface (but not the soft shoulder); PH- Inthe
seconas

- - g - - - = - f ,
MBN crabbed significantly to the right, rolled significantly right wing down,t’v?n‘;;engfe
level.

11 impact was with the right-hand main landing gear, and was near to the left

and at a high enough transient descent rate for these combined factors to cause
structural failure of the right-hand main landing gear, The associated FIGURE

6B shows the same data, plus the rubber-wheel-skid-aefined most common real

touchdown zone for all aircraft using Runway 11 \in 2013, as defined in
FIGURE 7’s GOOGLE image of the (now Runway\10) end of the FARO
Airport’s main runway. FIGURE 6B thereby illustrates\that the Martinair DC-
10 PH-MBN touchdown on 21 December 1992 was longitudinally well within
the nominal aircraft touchdown location zone along Runwa , and was also

within the lateral constraints of the hard-surfaced

A DC-10 landing gear is designed to
fail if overloaded, to avoid the fuel
tanks in the wings from getting
ruptured. Why did AIR not include the
required forces to fail?

Was checked whether the gears were
not overdue? Replacement was

Well within the nominal touchdown zone...
So no sign of an early touchdown, forced
by any downdraft, isn't it?

The left main landing gear postponed three times (to save cost,
touched down even left of because the aircraft was sold).
runway edge lighting. AIR An analysis including this research
Inc. calls that within lateral would be more scientific.
contraints?
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Horlings
Callout
The left landing gear touched down left of the white line showing the left runway edge... This was obviously also a hardened area.  The left landing gear touched down even left of runway edge lighting.

Horlings
Callout
Significant-ly? Right wing down did not exceed 6° at touchdown. In the seconds before, the wings were level.

Horlings
Callout
A DC-10 landing gear is designed to fail if overloaded, to avoid the fuel tanks in the wings from getting ruptured.  Why did AIR not include the required forces to fail? 
Was checked whether the gears were not overdue?  Replacement was postponed three times (to save cost, because the aircraft was sold).
An analysis including this research would be more scientific.

Horlings
Callout
Well within the nominal touchdown zone... So no sign of an early touchdown, forced by any downdraft, isn't it?

Horlings
Callout
The left main landing gear touched down even left of runway edge lighting.  AIR Inc. calls that within lateral contraints?


windshear danger zone. Not on list, still not even in
(Skybrary)

Wishful thinking. There was no microburst, this never
happened at Faro airport before either. Faro is not in the

2013

AIR File #7355, 23 July 2013

8. The Microburst Activity

The attached SCHEMATIC A is a demonstrative Google image overlaid by a
schematic of the local 21 December 1992 microburst involved in this accident
(courtesy of GOOGLE / McCarthy). It is important to remember that the
microburst is moving laterally (as shown by the arrow indicative of its moving
more or less East and parallel to Runway 11/29); and thus the image is in
essence a “snapshot” in time of this moving phenomenon. Note also that the
microburst is NOT centered over the Runway, and so PH-MBN (on its
approach to its Runway 11 touchdown) flew through the peripheral horizontal
vortex of the microburst (this phenomenon is illustrated in the attached
SCHEMATIC B) rather than its core zone’s major downdraft; meaning that PH-
MBN was thus exposed to varying significant (and unexpected) transient
horizontal and vertical winds in the last few seconds prior to runway impact.

Vertical winds so close to the ground? Why did AIR Inc. scientists not
stick to the facts?

Also attached are demonstrative sketches (SCHEMATICs C and D) courtesy of
NASA to illustrate the microburst and windshear phenomenon, and the danger
that such a weather phenomenon| can represent to an airplane if the aircraft
encounters a microburst during anlapproach to landing. As noted in the top left
narrative block of SCHEMATIC D, the crew of such an endangered aircraft
needs at least a 15 to 40 second pre-warning in order to be able to deal with
such a hazard.

Not applicable to MP495
arrival.

There is no
evidence
whatsoever
that
windshear
was present.
Not even in
the objective
DFDR
data.The
Portuguese
accident
investigation
report does
not conclude
the
occurrence
of windshear
as cause or
contributing
factor to this
accident; the
Dutch TSB
did, under
direction of
Martinair.
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Highlight

Horlings
Callout
Wishful thinking.  There was no microburst, this never happened at Faro airport before either.  Faro is not in the windshear danger zone.  Not on list, still not even in 2013 (Skybrary)

Horlings
Text Box
There is no evidence whatsoever that windshear was present. Not even in the objective DFDR data.The Portuguese accident investigation report does not conclude the occurrence of windshear as cause or contributing factor to this accident; the Dutch TSB did, under direction of Martinair. 

Horlings
Callout
Vertical winds so close to the ground?  Why did AIR Inc. scientists not stick to the facts?

Horlings
Callout
Not applicable to MP495 arrival.


The crash did not occur because the pilots were not aware of the
dangerous wind shifts and down flow (there were none), but because the
approach was not flown as required by the Martinair procedures under the
prevailing strong and gusty crosswind and the flooded runway condition,
which both exceeded the airplane limits, and obviously also the personal
limits of the pilot flying.

Microburst was obviously
concluded before
analysing the accident
using objective flight data.
Nor very scientific.

. There was
AIR File #7355, 23 July 2013 |nothing to alert!
In addition,
MP495 was on
9. DC-10 Faro Accident Sequefice of Events ;[‘:qjaer:fy as
other departing
and approaching
traffic and could
have understood
the bad weather

The crash of the DC-10 on Runway L¥occurred because the pilots were

presence of a convective microburst cell in the proximat at Faro Airport
the time of the aircraft’s approach to a Sromgy
Traffic Control should have alerted<the pilots that the cell was present, and |confirmed 17

that it was clearly demonstrating dangerous windshift and downflow Egdiﬁg?rc(\)m).

7
\Cannot be
confirmed by
data out of the
DFDR, CVR and
AIDS.

activity. The proximity of the cell on the approach led to the aircraft being
subjected to environmentally induced, uncontrollable catastrophic desce t

RRANAANNANNNNNRAANNIEINNGNNANANNNIIIRNA R

rates during the last ﬁve seconds of the flight — descent rates

demonstrative?
No misleading...

providing Plan and Profile views of the Flight. Analysis of the DFDR data / [Not made by an

AIDS data / Radar Data / CVR and ATC data disclosed /the following 3!;?;'§Q,ona,
Sequence of Events during the final 90 seconds of the flight See comments

in the Figures.

Data of 90 sec.

l. About 90 seconds before runway impact, (at 07:31:50), the |before impact
was not included
aircraft was descendlng at a noprhal 600 ft/min average |, e broRr
desce dy 11 (on radial 291). The |datareportin the
Portuguese
Autopilot was set at vert. wind for a Runway 11 landing’had previously been reported |accigent report.

speed mode with approx. The only data
850 fom (DFDR data) by the AII" Traffic Controler as an acceptable 130 @ 18 woro graund
> knots, gusting to 21 knogs. radar data
Analysis of heading Sgowmg that at
SecC,

data also reveals that
the aircraft was 2.
definitely not on track
for runway 11 (on
radial 291), otherwise
a heading of 125°

approach track
was 7° at 5 DME
to 4° north of the
VOR approach
track.

would not have been

required for the
DFDR data of

approach. )
accelerations,
. , airspeed,
3. The/ outflow from the micpOburst’s down produced |heading, fiight
: : : p : controls activity,
arying and mgmﬁcant nds that radiated out it the |2 g not con.
center of the microburst/at the surface — the data indicates ayfirm this
microburst and
The captain confirmed to the Portuguese police that he This wind was passed to MP461, 7 min. before landing of downflow. No
understood the meaning of ‘flooded’ (standing water) MP495! The MP495 crew must have heard this wind data, remark on CVR
which info was reported by ATC 4.5 min. prior to and was made aware of a flooded runway, 3 min. earlier; 1 either. Wishful
touchdown. The crew never recalculated approach data hence this wind was not acceptable. A Go Around should thinking, not
with actual wind and runway condition data, but continued| |have been initiated already at this point. objective.
to rely on meteo data that was at least 35 min. old
(CVR).



Horlings
Underline

Horlings
Highlight

Horlings
Callout
Microburst was obviously concluded before analysing the accident using objective flight data. Nor very scientific. 

Horlings
Callout
There was nothing to alert! In addition, MP495 was on the same frequency as other departing and approaching traffic and could have understood the bad weather at Faro Airport (which they already confirmed 17 min. prior to landing - CVR).

Horlings
Text Box
Cannot be  confirmed by data out of the DFDR, CVR and AIDS.

Horlings
Text Box
demonstrative?  No misleading... Not made by an aviation professional. See comments in the Figures. 

Horlings
Callout
Autopilot was set at vert. speed mode with approx. 850 fpm (DFDR data). 

Horlings
Text Box
Data of 90 sec. before impact was not included in the DFDR data report in the Portuguese accident report.
The only data were ground radar data showing that at 90 sec, approach track was 7° at 5 DME to 4° north of the VOR approach track.

Horlings
Callout
This wind was passed to MP461, 7 min. before landing of MP495!  The MP495 crew must have heard this wind data, and was made aware of a flooded runway, 3 min. earlier; hence this wind was not acceptable. A Go Around should have been initiated already at this point.

Horlings
Underline

Horlings
Callout
The crash did not occur because the pilots were not aware of the dangerous wind shifts and down flow (there were none), but because the approach was not flown as required by the Martinair procedures under the prevailing strong and gusty crosswind and the flooded runway condition, which both exceeded the airplane limits, and obviously also the personal limits of the pilot flying.

Horlings
Callout
The captain confirmed to the Portuguese police that he understood the meaning of ‘flooded’ (standing water)  which info was reported by ATC 4.5 min. prior to touchdown.  The crew never recalculated approach data with actual wind and runway condition data, but continued to rely on meteo data that was at least 35 min. old (CVR).  

Horlings
Arrow

Horlings
Underline

Horlings
Cross-Out

Horlings
Cross-Out

Horlings
Callout
Analysis of heading data also reveals that the aircraft was definitely not on track for runway 11 (on radial 291), otherwise a heading of 125° would not have been required for the approach.

Horlings
Callout
DFDR data of accelerations, airspeed, heading, flight controls activity, etc. do not con-firm this microburst and downflow.  No remark on CVR either.  Wishful thinking, not objective.


S.

The tailwind limit for a wet
runway is 5 kt, for a flooded
0 kt (AOM 3.7.3 - 04). On
wet or flooded runways also
a crosswind limit exists.

When? Not during the approach. The DFDR data do not show any excessive
accelerations, IAS changes, etc. to confirm that the aircraft was subject to
sudden winds. This wind was mentioned in the accident investigation report
(§ 1.7.2.4) to have occurred 8 minutes after the accident! In addition, this was
a calculated wind, not measured. Science? Deception!

sudden wind shift %‘uh‘é(ﬁreshold of Runway 11 to a value
of about 220 @ 20(35. |This wind was also mentioned as being "valores

accident report. Was not recorded!

calculados" in Annex 5 pages 116, 117 of the Portuguese

The center of the microburst was South of Runway 11/29,
but was moving towards the East relatively parallel to the
Runway — this movement continued to produce varying

No evidence at all
for this statement.
Wishful thinking -
unscientific.

outflow winds that changed in direction at the Threshold to

Runway 11 — as the DC-10 approached the threshold the
wind was shifting in the 200 degree range.

About 65 seconds before runway impact, (at about 07:32:15)
the Approach Controller cleared the DC-10 to lach
reporting the winds as 150 @15G20 - in fact the winds had
to have been closer to 210 @ 20G35 — winds that are

ond the limits of the aircraft to land on a wet runway (i.e.
Wrong conclusion. The on a wet runway ne tailwind component is allowed). As the

Portuguese report writes
about wind data of the other
runway end. A controller
doesn't have to monitor his
wind indicators all the time -
is not required.

The wind displayed by the
AINS, as read by the captain
9 sec. before touchdown,
was 190 @ 20. Martinair
procedures tell the pilot to
monitor that wind data!

Yes, there was: the INS wind
read by the captain.
Martinair standard
procedure.

>, Controller did not report the winds accurately, it is apparent

that he was not monitoring his wind indicators (as required).

Had the pilots been provided with accurate wind

Had to have ...
With the DFDR
heading 125°, and
if at the 111 VOR
radial, the wind
correction angle
would be 8° - 14°,
so this calculated
wind results.
However, heading
and roll did not
vary; no gusts. So,
in fact, the airplane
needed not 111°+
calc. 8°=119°, but
factual 125° to get
to the runway.
Hence, it was not
on the 111 VOR
approach radial,
but ~7° north of it.

information during the final segment of their approach they
would have realized the danger of continuing, and they
would have aborted the attempted landing. It was the
responsibility of the Controller to provide accurate wind
information, and he failed to do so. When the Controller
failed in his responsibility, there weresno other significant

7.

The aircraft was in the
vertical speed mode of the
autopilot (NTSB DFDR
report). At 54 sec. before
touchdown, the airplane
obviously descended below
PAPI, upon which the pilot
switched to CWS, and flew
level for 12 sec. to again
intercept the PAPI
glideslope. The copilot then
mentioned "PAPI he", as an
excuse for the too late
glideslope correction.

“cues” to warn the pilots of the danger ahead.

About 57 seconds before runway impact, (at 07:32:23) the
aircraft Was on autothrottle and on autopilot. The Flying

The captain knew
the reported wind
was exceeding the
limit for landing on
a flooded runway;
as he told the
Portuguese
police. The INS
wind even
exceeded the limit
for a wet runway.
The approach
should have been
aborted at several
instants.

Pilot (Co\Pilot) selected Control Wheel Steering (CWS)

Mode for the Autopilot.

54 seconds.
Time not right!
7:32:06 UTC.

The crew was initially set up for the approach, and on the

very final part of the approach they started to unknowingly
fly along the North side of a microburst, which meant the

DC-10 was flying through rapidly varying winds, from a

No evidence for
this. DFDR data
do not confirm.

right quartering head wind to a direct right crosswind to a
right rear quartering tail wind. No updated winds for
Runway 11 were ever given by the Controller. If the
Controller had been continuously monitoring the winds, he
would have observed the windshear/effects on his monitor,

Why monitoring if nothing is
wrong? Is that procedure? 2
He would have seen nothing,
there were no windshear
effects.
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Highlight

Horlings
Callout
When? Not during the approach.  The DFDR data do not show any excessive accelerations, IAS changes, etc. to confirm that the aircraft was subject to sudden winds.  This wind was mentioned in the accident investigation report (§ 1.7.2.4) to have occurred 8 minutes after the accident!  In addition, this was a calculated wind, not measured.  Science? Deception!

Horlings
Text Box
No evidence at all for this statement. Wishful thinking - unscientific.

Horlings
Callout
Had to have ...  With the DFDR heading 125°, and  if at the 111 VOR radial, the  wind correction angle would be 8° - 14°, so this calculated wind results. However, heading and roll did not vary; no gusts. So, in fact, the airplane needed not 111°+ calc. 8°=119°, but  factual 125° to get to the runway. 
Hence, it was not on the 111 VOR  approach radial, but ~7° north of it.

Horlings
Callout
Wrong conclusion. The Portuguese report writes about wind data of the other runway end.  A controller doesn't have to monitor his wind indicators all the time - is not required.
The wind displayed by the AINS, as read by the captain 9 sec. before touchdown, was 190 @ 20.  Martinair procedures tell the pilot to monitor that wind data!


Horlings
Text Box
The captain knew the reported wind was exceeding the limit for landing on a flooded runway; as he told the Portuguese police.  The INS wind even exceeded the limit for a wet runway. 
The approach should have been aborted at several instants.

Horlings
Callout
Yes, there was: the INS wind read by the captain.
Martinair standard procedure.

Horlings
Callout
54 seconds.
Time not right! 7:32:06 UTC.

Horlings
Callout
The aircraft was in the vertical speed mode of the autopilot (NTSB DFDR report). At 54 sec. before touchdown, the airplane obviously descended below PAPI, upon which the pilot switched to CWS, and flew level for 12 sec. to again intercept the PAPI glideslope. The copilot then mentioned "PAPI hè", as an excuse for the too late glideslope correction.

Horlings
Text Box
No evidence for this.  DFDR data do not confirm.

Horlings
Callout
Why monitoring if nothing is wrong? Is that procedure?
He would have seen nothing, there were no windshear effects.

Horlings
Callout
The tailwind limit for a wet runway is 5 kt, for a flooded 0 kt (AOM 3.7.3  - 04). On wet or flooded runways also a crosswind limit exists. 

Horlings
Text Box
This wind was also mentioned as being "valores calculados" in Annex 5 pages 116, 117 of the Portuguese accident report.  Was not recorded!


?? By whom or what? |

During approach, airspeed
needs to be maintained.
The autothrottle took care of
this. Ground speed results

Line-up at 1 nm from
runway threshold not
mentioned. Data in Table |
do not show a succesful
line-up though.

from airspeed and wind

1.e. dramatic\and rapid changes.

In the DC-10,\during final approach, ground speeds were
maintained at <140 knots, but airspeeds and the approach
angle were being adjusted. At 07:32:34 (46 §econds before
runway impact) the Co-Pilot stated -“PAPI”-, and at
07:32:50 (30 seconds prior to ground impact) the Captain

At 07:32:45, 36
seconds before
impact ... "PAPI
heé", as an
excuse that he
descended
below the
glideslope, but
adjusted.

stated -’speed a bit low”-. Parameters show that the Co-
Pilot made appropriate adjustments.

DFDR data do
not show a
starting rapid
descent. The

10. 7During the final seconds, at 07:33:00 (20 s?/onds prior to

11.

From 14 sec prior to
impact, the pilot started to
deflect the rudder to the
left for lining up with the
runway. 6 sec before
impact he reduced rudder.
He never reached runway
heading, not because he
was right of the centerline,
but because he was still
left of the centerline and
wanted the aicraft to
continue wandering to the

right, to the centerline.

12.

No evidence for this,
neither in meteo data nor
in aircraft DFDR data.
Was the Controller
required to monitor? No.
He already advised the
crew of the wind (150/15-
20) and the state of the
runway (flooded). It is not
his task to step in the
aircrews' shoes.

Significant tailwind? How
do you know. Wishful
thinking.

ground impact) the aircraft started a rapid descent, and

heavy rain hit the windshield
right, with the Flight Engineer putting the wipers 0§‘<Fa\st;’.y
The Captain called -“a bit low ...”- at 07:33:05 (15 secon
prior to ground impact). The aircraft leveled momentarily,
and then the descent resumed.

The aircraft was new encountering significant ri%
crosswinds that were rapidly changing to right quartering
tailwinds as the aircraft approached the Runway 11
threshold at 07:33:10 (10 seconds prior to ground impact).
This change in right-wind component (from a direct
crosswind where the pilot had to correct for the direct
crosswind to a quartering right tailwind where less
“correction” would be required), caused the aircraft to start
to move to the right of the centerline.

At 07:33:10 UTC (10 seconds prior to ground impact) at
130 feet altitude, the Captain advised wind (from the, JXS)
of 190 @ 20. The Autopilot disconnected from CWS to

M@NuwaMl. The aircraft was moving right of the Runway

aircraft
continued the
descent.

from a shower in
the flight path.
There was no
microburst.

No sideward and
longitudinal
accelerations
recorded on the
DFDR. No
heading
corrections
either.

Because the
captain started
interfering with
his own controls.
He would not do
this if the
airplane was just
a little to the
right.

centerline as the winds were shifting mor ore past
crosswind to tailwind components. Starting at Ti

??? How do you
know? No
objective data.

07:33:11, the Airspeed started to decrease._Despite the
dramatic change in the landing wind for Runw i

the presence of
advise the D€-10 — it is apparent that the Controller was

Because the
throttles were
closed.

monitering the Runway 11 winds.

Left rudder was applied and the aircraft rolled left — this was
obviously an attempt to get back to being lined up with the

A roll to the left is a side effect of yawing (left rudder), and should be
corrected by a right aileron control input, which was not given. Hence, this | 3
was obviously not an attempt to get back to being lined up with the
centerline, but an attempt to line up because the rudder input (near max.)
was insufficient to line up, as the approach was from the side.
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Horlings
Callout
During approach, airspeed needs to be maintained.  The autothrottle took care of this.  Ground speed results from airspeed and wind. 

Horlings
Callout
?? By whom or what?

Horlings
Callout
At 07:32:45, 36 seconds before impact ...   "PAPI hè", as an excuse that he descended below the glideslope, but adjusted.

Horlings
Callout
DFDR data do not show a starting rapid descent. The aircraft continued the descent.

Horlings
Callout
from a shower in the flight path. There was no microburst.

Horlings
Callout
No sideward and longitudinal accelerations recorded on the DFDR. No heading corrections either.

Horlings
Callout
From 14 sec prior to impact, the pilot started to deflect the rudder to the left for lining up with the runway. 6 sec before impact he reduced rudder. He never reached runway heading, not because he was right of the centerline, but because he was still left of the centerline and wanted the aicraft to continue wandering to the right, to the centerline.

Horlings
Callout
Because the captain started interfering with his own controls. He would not do this if the airplane was just a little to the right. 

Horlings
Callout
Because the throttles were closed. 

Horlings
Callout
No evidence for this, neither in meteo data nor in aircraft DFDR data.
Was the Controller required to monitor?  No.  He already advised the crew of the wind (150/15-20) and the state of the runway (flooded).  It is not his task to step in the aircrews' shoes.

Horlings
Callout
A roll to the left is a side effect of yawing (left rudder), and should be corrected by a right aileron control input, which was not given.  Hence, this was obviously not an attempt to get back to being lined up with the centerline, but an attempt to line up because the rudder input (near max.) was insufficient to line up, as the approach was from the side.

Horlings
Underline

Horlings
Callout
??? How do you know? No objective data.

Horlings
Callout
Significant tailwind? How do you know. Wishful thinking. 

Horlings
Underline

Horlings
Callout
Line-up at 1 nm from runway threshold not mentioned. Data in Table I do not show a succesful line-up though.


14.

15.

16.

17.

18.

19.

Threshold was passed at a
lower altitude (PAPI 5.2%
glideslope).

Runway centerline.

As the DC-10 passed over the Runway Threshold at'75 feet
above ground level at about 07:33:13.5 UTC (6.5 seconds
before ground impact) the pilots were dealing wi e
horizontal windshear effects. The aircra airspeed was
decreasing rapidly (i.e. it decrea y 19 knots in the final

Where is this
data from?

10 seconds before gr impact), while the groundspeed
continued at 140+2 knots. The descent rate was normal;
initially at 10 feet/second.

How do you
know?

Was not lined
up, heading at
touchdown was
117° (10° right).

The aircraft rolled to wings level and was lined up tracki
down the runway, but was to the left of thM
centerline. The crew had initiated corrective actiorfto regain
the centerline, and the aircraft was in a stable envelope for
landing as it passed through 58 feet above the runway. If the
aircraft had not encountered the severe downflow, the
aircraft was in a stable condition from which a normal
landing could have been accomplished, with the descent rate
decreasing as the aircraft would have flared for the
touchdown.

With what? The
throttles were
already pushed
forward for GA.
No evidence for
severe
downflow.

Why was the GA
initiated? Not
because of the
severe
downflow, but
because they did
not make it to
the runway
centerline from
an unstabilized
approach.

The aircraft then entered the leading edge vortices of the

microburst outflow, and it rapidly descended to the runway
surface in the following 5 seconds; the downflow effects
caused the aircraft to literally plummet down towards the
Runway, developing a descent rate of 16 feet/second just

No evidence.
DFDR Radalt
shows straight
descent. From
where this rate
of descent data?

prior to impact.

The crew immediately responded to the rapid descent by
pitching the aircraft’s nose up and slamming the throttles to
Full Power while calling -“Throttles!”’-. However, the
significant vertical downflow continued to force the aircraft
down. Although the airspeed continued to decrease, the
aircraft did not stall — it maintained flying speeds (above
stall speed) at all times while airborne.

The GPWS wailer came on as the aircraft passed through 50
feet altitude AGL\\indicative of the prevailing high descent
rate.

No, the DFDR
radalt data do
not show a rapid
descent; the
aircraft did not
stall, but the
wings lost a
great deal of lift
due to the
decrease of the
airspeed below
the required
threshold speed.
Pilot error.
Following the
increase of
thrust, the rate of
descent
decreased
(DFDR normal g
data)

At the moment of impact With the Runway, the aircraft was

Where is this stated? The 4
airplane was in the proper
landing configuration.
GPWS then not wailing!



Horlings
Highlight

Horlings
Underline

Horlings
Callout
Threshold was passed at a lower altitude (PAPI 5.2% glideslope).

Horlings
Callout
Where is this data from?

Horlings
Callout
How do you know?
Was not lined up, heading at touchdown was 117° (10° right).

Horlings
Text Box
With what? The throttles were already pushed forward for GA.
No evidence for severe downflow.
Why was the GA initiated? Not because of the severe downflow, but because they did not make it to the runway centerline from an unstabilized approach.

Horlings
Arrow

Horlings
Text Box
No evidence. DFDR Radalt shows straight descent. From where this rate of descent data?

Horlings
Callout
No, the DFDR radalt data do not show a rapid descent; the aircraft did not stall, but the wings lost a great deal of lift due to the decrease of the airspeed below the required threshold speed. Pilot error. Following the increase of thrust, the rate of descent decreased (DFDR normal g data)   

Horlings
Callout
Where is this stated? The airplane was in the proper landing configuration. GPWS then not wailing!


20.

21.

only 2 - 3°!

Runway cambered? Pictures showed a flat
runway with standing water/ flooded.

Does camber really affect the rate of descent?

rolling to the right - the Runway was cambered, which
resulted in an effective rate of deszir;[]atrﬂgﬁr_impaef—of
approximately 20 feet /second: ¢ aircraft itself was
subject to a =~2G impact.

The Right Main Landing Gear impacted the Runway at

Several g-
meters in the
airplane
recorded
different g-
levels. During
the last 2 sec. of
flight, the normal
g graph shows
an increasing g
level, meaning
that the
downward
motion
decreased, not
increased!

approximately twiceghe design maximum descent rate of 10

ft/sec — the right landing gear fractured and collapsed,
causing the right wing to fail atthe root and the right roll to
continue.

There was no significant lateral drift at the tim
impact - the impact goug
aircraft momentum was tracking down the runway.

Wrong. The crab angle
at touchdown was 11°,
nose right (DFDR). The
aircraft was indeed
tracking the runway (half

outside of the left side).

This "twice" is
not right. The
landing gear can
withstand higher
ROD's. The
shear pin in the
right MLG (to
prevent
puncturing the
fuel tank in the
wing) might have
done its job
because of
landing with the
brakes applied.
Not all wheels
have anti-skid
protection.

Hence, there was indeed
a significant lateral drift
(11°) to the left.



Horlings
Callout
only 2 - 3°! 
Runway cambered? Pictures showed a flat runway with standing water/ flooded.
Does camber really affect the rate of descent?

Horlings
Callout
Several g-meters in the airplane recorded different g-levels. During the last 2 sec. of flight, the normal g graph shows an increasing g level, meaning that the downward motion decreased, not increased!

Horlings
Callout
This "twice" is not right.  The landing gear can withstand higher ROD's. The shear pin in the right MLG (to prevent puncturing the fuel tank in the wing) might have done its job because of landing with the brakes applied.  Not all wheels have anti-skid protection.

Horlings
Callout
Wrong. The crab angle at touchdown was 11°, nose right (DFDR).  The aircraft was indeed tracking the runway (half outside of the left side). Hence, there was indeed a significant lateral drift (11°) to the left. 


The

Below, AIR Inc. uses headwind and tailwind, the source of which is not
specified; no such data were in the Portuguese accident report. When the
wind direction and speed change, this has to have effect on the heading of the
aircraft that was to arrive at a fixed destination, the Faro runway 11 approach
end. However, the heading during the last 60 sec. of flight did not change,
was 125° except during inappropriate application of rudder; this heading
change is therefore fully explainable and is not caused by changing winds.
The indicated airspeed varied during the approach, but is also fully
explainable because of pitch and N1 changes. During the last 7 sec. of flight,
when the throttles were closed but the pitch increased, the airspeed - of
course - slowly decreased. Lateral and longitudinal accelerations didn't
change noticeable either, hence there were no significant changes in the wind
direction and speed; no changes that resulted in an increasing tailwind during
the last 8 sec. of flight. The wind data used by AIR Inc. is therefore fabricated
wind data, to make believe that the airplane was on a correct approach path,
while all control inputs prove that this definitely was not the case.

ute? 10. Time Line of the Last 20 Seconds of Flight

llowing timeline explains in detail the last 20 seconds of flight and how the

aircraft\had flown into the influence of the microburst, and how the microburst had
affected \the aircraft in the final seconds starting at time 07:33:00. The key data

paramete

and III, and KIGURES 3, 4 and 5.

Seconds Clock
to Time
Impact

20 07:33:00

detailed in the narrative below are extracted from the attached Tables II

Can't say "crabbing" here: the heading was 118, which is 12° right from runway
heading, however, if wind = 120/20: WCA 6°: hdg req'd=112; if wind = 190/20: WCA 8°:
hdg req'd=114.

Heading was 118, with some rudder deflection, so heading without rudder would be
larger. So either the wind was above limits, or the aircraft was obviously north of
approach path, not on the required path for a stabilized approach.

10 sec before touchdown, full rudder was not adequate to decrab the airplane
completely. This also proves that the airplane was not on the runway centerline.

e Thelaircraft is established on a stabilized-approach,

This is not in agreement with
ground radar data and with the
recorded flight control inputs and
heading data. These data do not
prove being established on the
extended centerline. The
approach was not stable as
defined and required in the
FCOM.

19 07:33:01

18 07:33:02
17 to
16 07:33:04

Approach was not stable.
Heading too large, pitch
increased - leading to N1
increase + not on
extended runway
centerline, read below.

e Thereis a5 knot headwind component

ing basically on the extended runway centerline

12° to the right (heading 118° vs. 106°) [Source? ATC wind was
120/15-20: headwind max.
14 kt. AINS wind 190/20:

e Radio Altitude is 230 feet headwind max. 2 kt.
e Rate of Descent is 15 ft/sec (this will soon be Crosswind is more

relevant than headwind.

significantly reduced - within the next 5 seconds [avg ROD from 1000 ft =
ft/sec) 12 fps = 705 fpm.

Y\Approach was not stable as defined in the Martinair FCOM. |

Cabilined Tohe ained

Crab-is now 13° to the right From where the wind data

[ )
[ ]
e Headwind component is now 2 knots <—___[Why not crosswind? Or
e Engine speed is at 65.58% N wind in degrees and kt?
[ ]

Radio Altitude is 215 feet

r “slightly low” on the “normal” glideslope
Erab-angle-is varying between 13° and 16° to the right |Aircraft heading is

in this table?

Trying to hide something?

approach is being maintained by correcting

Hardly any rudder,
so no decrabbing!

. . 120. WCA 8°.
e Headwind component is now between 1 and 3 knots |5 qund track =
e Over 4 seconds, Engine speed is increasing from 114, not 106.
Again evidence
G0
65'5_ /o Nl to 9_9'46 N1 that airplane is
e Radio Altitude is now down to 165 feet north of approach
e Pifotflying has reduced the rate of descent by using 22

Not PF but AT increased N1. N1 was already
increasing because pitch increased. 1
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Horlings
Underline

Horlings
Cross-Out

Horlings
Cross-Out

Horlings
Callout
This is not in agreement with ground radar data and with the recorded flight control inputs and heading data.  These data do not prove being established on the extended centerline. The approach was not stable as defined and required in the FCOM.  

Horlings
Callout
Can't say "crabbing" here:  the heading was 118, which is 12° right from runway heading, however,  if wind = 120/20: WCA 6°: hdg req'd=112; if wind = 190/20: WCA 8°: hdg req'd=114.
Heading was 118, with some rudder deflection, so heading without rudder would be larger. So either the wind was above limits, or the aircraft was obviously north of approach path, not on the required path for a stabilized approach.
10 sec before touchdown, full rudder was not adequate to decrab the airplane completely.  This also proves that the airplane was not on the runway centerline.

Horlings
Callout
Source? ATC wind was 120/15-20: headwind max. 14 kt. AINS wind 190/20: headwind max. 2 kt. Crosswind is more relevant than headwind.
Avg ROD from 1000 ft = 12 fps = 705 fpm. 

Horlings
Text Box
Hardly any rudder, so no decrabbing! Aircraft heading is 120.  WCA 8°. Ground track = 114, not 106.  Again evidence that airplane is north of approach path.

Horlings
Callout
UTC?

Horlings
Callout
Approach was not stable as defined in the Martinair FCOM.

Horlings
Callout
Approach was not stable. Heading too large, pitch increased  - leading to N1 increase + not on extended runway centerline, read below.

Horlings
Callout
Not PF but AT increased N1. N1 was already increasing because pitch increased.

Horlings
Cross-Out

Horlings
Cross-Out

Horlings
Callout
From where the wind data in this table? 
Why not crosswind?  Or wind in degrees and kt? Trying to hide something?

Horlings
Text Box
Below, AIR Inc. uses headwind and tailwind, the source of which is not specified; no such data were in the Portuguese accident report.  When the wind direction and speed change, this has to have effect on the heading of the aircraft that was to arrive at a fixed destination, the Faro runway 11 approach end.  However, the heading during the last 60 sec. of flight did not change, was 125° except during inappropriate application of rudder; this heading change is therefore fully explainable and is not caused by changing winds.  The indicated airspeed varied during the approach, but is also fully explainable because of pitch and N1 changes.  During the last 7 sec. of flight, when the throttles were closed but the pitch increased, the airspeed - of course - slowly decreased.  Lateral and longitudinal accelerations didn't change noticeable either, hence there were no significant changes in the wind direction and speed; no changes that resulted in an increasing tailwind during the last 8 sec. of flight.  The wind data used by AIR Inc. is therefore fabricated wind data, to make believe that the airplane was on a correct approach path, while all control inputs prove that this definitely was not the case. 

Horlings
Cross-Out

Horlings
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15 07:33:05

No, just a little aileron to the right;
but after 2 sec the rudder to left,
and aileron to the other side. Bank
angle increases to left, which is
definitely not a normal "line-up".
Bank should have been to the
right. This also proves that the
aircraft still was not on the
extended centerline, but north of it.

14 07:33:06

13 07:33:07

At 14 sec, rudder input to left (for
decrabbing). Aileron control force went to
left rather than to right which would be
required to compensate the roll due to
yaw and prevent sideslip. Roll control
input is not steady (CWS is actuating the
ailerons). The aileron control force to left
was obviously not to counter roll due to
yaw. Bank angle starts to change from
right to left, which is not consistent with
correct decrabbing. Just prior to rudder
input, heading was 125 following
releasing rudder control. This was much
larger (11°) than the heading required to
maintain the approach path after line-up.
This again supports the analysis that the
airplane was still north of the approach
path.

12 07:33:08

Rudder input is increasing to left. Aileron
control force (for CWS) is moving from
left to right. Aileron control force is
moving from left to right. Bank angle is
increasing from right to left though. The
limited aileron control input was obviously
not intended for attaining a bank angle to
the right as would be required for lining-

up.

DFDR data show 3 recorded N1's. Two
of them already decreased.

11 U/7.55.U7

Approach was not stable as defined in the Martinair FCOM.
Heading not right, N1 not stable.

correction was successful)

Stabilized hisbei ntained

Headwind component is transiently 6 knots

“Up” elevator is decreasing

Earlier, at 16 sec.

Captain declares (to co-pilot flying) “A bit low...”

———e—>Pilot Flying is inputting right-wing-down aileron

sufficient to counter (what will be 2 seconds later) his
input of left rudder - this is a normal “line-up”
correction action for landing when there is a cross-

wind from the right

e Engine speed is inereasing-{now at 99.46% N1}
e Radio Altitude is now 158 feet
Is not stabilized. pitch
. . . . . increased, rudder started to
o —Stabilized-approach-isbeingmaintained- increase to left from nearly
c : centered. Aileron control to
e Headwind component remains at 6 knots loft a litte, should ba right if
e Rate of Descent now at 2 ft/sec decrabbing.
e Engine speed peaks at 100.92% N1
e Radio Altitude is now 151 feet
e Stabilized hisbei ntained
e Headwind component starts to continually decrease -
now at 5 knots (wind will shift quickly only 5 seconds
from now to a tailwind component)
. B . . .
: o o : :
eonditien)- L Normal lining-up: First
: rudder, then 'counter'
. Rate. of Descent is now at 4 ft/sec adverse roll and sideslip
e Engine speed decreases to 97.99% N1 with aileron.
e Radio Altitude is now 149 feet
What was the crosswind?
: Ko
e Headwind component now reduced to 4 Knots
¢ Pilot flying is now inputting mere-left rudder (now 13°!
2 . . .. . . . . ° 16°
ban he riol
e Engine speed stays constant - (determined-by-trend--
noerecorded-value)
e Radio Altitude is now 145 feet
[ )
e Headwind component is now reduced to 3 knots  [Heading continues to
o Adreraftisstillmaintaining 17%oferab-to-the pight |decrease due o
i i L. i rudder deflection.
¢ Pilot flying is inputting even more left rudder (now

19°) attempting to cause the aircraft to yaw left to align
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Horlings
Callout
No, just a little aileron to the right; but after 2 sec the rudder to left, and aileron to the other side. Bank angle increases to left, which is definitely not a normal "line-up".  Bank should have been to the right. This also proves that the aircraft still was not on the extended centerline, but north of it.

Horlings
Text Box
Is not stabilized. pitch increased, rudder started to increase to left from nearly centered. Aileron control to left a little, should be right if decrabbing.

Horlings
Callout
At 14 sec, rudder input to left (for decrabbing). Aileron control force went to left rather than to right which would be required to compensate the roll due to yaw and prevent sideslip.  Roll control input is not steady (CWS is actuating the ailerons). The aileron control force to left was obviously not to counter roll due to yaw. Bank angle starts to change from right to left, which is not consistent with correct decrabbing. Just prior to rudder input, heading was 125 following releasing rudder control. This was much larger (11°) than the heading required to maintain the approach path after line-up. This again supports the analysis that the airplane was still north of the approach path. 

Horlings
Callout
Rudder input is increasing to left. Aileron control force (for CWS) is moving from left to right. Aileron control force is moving from left to right. Bank angle is increasing from right to left though. The limited aileron control input was obviously not intended for attaining a bank angle to the right as would be required for lining-up.

DFDR data show 3 recorded N1's. Two of them already decreased.

Horlings
Text Box
Heading continues to decrease due to rudder deflection.     

Horlings
Callout
Approach was not stable as defined in the Martinair FCOM. Heading not right, N1 not stable. 

Horlings
Callout
Earlier, at 16 sec.
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Highlight

Horlings
Callout
What was the crosswind?

Horlings
Highlight

Horlings
Callout
16°

Horlings
Highlight
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Horlings
Callout
Normal lining-up: First rudder, then 'counter' adverse roll and sideslip  with aileron.


Bank angle is passing wings
level to the left. Pilot did not stop
rolling to the left with adequate
roll control input to the right. He
obviously was not decrabbing;
this is definitely not a stablilized

decrab. >
Are you sure, or is this tailwind
an assumption?
A crab angle proves that a °
crosswind is acting...
Rudder was passing 20° left, °
increasing to 23°. °
10 07:33:10 °
°
°
°
Roll control input is not steady.
Bank angle was increasing from %
right to left (the wrong direction
for decrabbing) and "paused" a °
few seconds at wings level while
the control input was a bit to the b
right. For a stable decrab, bank °
angle should have been larger.
A large required decrab angle ®
means that a large crosswind is
present.
°
At 10, elevator control force is °
zero!
°
°
°
°
°
°
8 07:33:12 °
Heading still decreasing. °
So the pilot is not really
decrabbing, despite near o
max. rudder. The aircraft |——>
cannot reach runway
heading without banking to L
left.
°
°
7 07:33:13 °
°
°
°
°

with the runway for touchdown) —while-at-the-same-

o »

redueing right-ailereninput—wings are now at 1.4°
banked right

Pilot flying also adds “down elevator” {242} which
results in a rate of descent increase to 13 ft/sec
Engine speed starts decreasing from 97.44% N1
Radio Altitude is now 142 feet

Stabilized hisbei ntained

Headwind component remains at 3 knots (will become
a tailwind component within the next 2 seconds)

Heading 120. Ground

Crab angle is now 15° crab to the right <——|track not runway heading.

Pilot flying is maintaining left rudder input (

aireraftat-0-4>leftbank
There is a momentary input of “down elevator” (-6.7°)
The rate of descent remains at 13 ft/sec

Engine speed is decreasing - now at 85.66% N1
Interpolated Altitude is 129 feet

Stabilized hisbei intained
Headwind component is reduced to 1 knot

Left rudder input is temporarily reduced to 18-0°
Elevator down input is reduced to -2° down

The rate of descent is now 11 ft/sec

Engine speed is still decreasing (determined by trend -

19,9° (incl.
damper input),
76.2% pedal
left

no recorded value)
Radio Altitude is now 116 feet

Heading was 117,
/_ runway heading.

What was the crosswind?

not

Wind component is now a tailwind component (1 knot
tailwind component)

cral le Luced-to-11°to thericl

Left rudder input is increased to 22.5° with the bank
angle at 1.8° left

Elevator down input is reduced to -0.6° and in the next
second will turn to “up” input

Engine speed is still decreasing {determined-by-trend—
no-recorded-value}

The rate of descent remains at 11 ft/sec

Wind component is now a 2 knot tailwind component
Cral le Luced-to-9°to-theriel

Left rudder input remains at 22.5° with the bank angle
at 6.7° left

There is a momentary “elevator up” input of 5.8°

The aircraft begins to roll to the left

continues a "paused" roll
to the left but only
temporarily.

Throttles were
closed.

Bank angle would
have been to the
right during
decrabbing.
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Callout
Bank angle is passing wings level to the left.  Pilot did not stop rolling to the left with adequate roll control input to the right.  He obviously was not decrabbing; this is definitely not a stablilized decrab.

Horlings
Text Box
Are you sure, or is this tailwind an assumption?
A crab angle proves that a crosswind is acting...

Rudder was passing 20° left, increasing to 23°.

Horlings
Callout
Roll control input is not steady. Bank angle was increasing from right to left (the wrong direction for decrabbing) and "paused" a few seconds at wings level while the control input was a bit to the right. For a stable decrab, bank angle should have been larger.  A large required decrab angle means that a large crosswind is present. 

At 10, elevator control force is zero!

Horlings
Callout
Heading still decreasing.  So the pilot is not really decrabbing, despite near max. rudder.  The aircraft cannot reach runway heading without banking to left.

Horlings
Text Box
Throttles were closed.

Horlings
Text Box
Bank angle would have been to the right during decrabbing.

Horlings
Callout
continues a "paused" roll to the left  but only temporarily.

Horlings
Cross-Out

Horlings
Cross-Out

Horlings
Callout
What was the crosswind? Heading was 117, not runway heading. 

Horlings
Callout
Heading 120. Ground track not runway heading.

Horlings
Callout
19,9° (incl. damper input), 76.2% pedal left

Horlings
Underline


6 07:33:14

For the remainder of the flight (in the Tables below) Aircraft Vertical “G” Readings

Engine speed continues decreasing - now at 54.02% N,
Radio Altitude is now 94 feet
Wind component is relatively unchanged - a 1 knot

tailwind component

crab-arreleis fird tuced-to- 7 to-the riel

The left rudder input is reduced to 6°

Pilot and CWS were
successfully countering
this roll.

The left bank angle rapidly reaches 14.4° before the
aircraft begins to roll back towards “wings level” (See
next boxes)

Elevator input is at-+312 up

Radio Altitude is now 83 feet

The rate of descent is now at 12.2 ft/sec

Engine speed continues decreasing - now at 46.02% N;
Radio Altitude is 83 feet (the aircraft passes over the
runway threshold at 75 feet)

CWS switches itself off due to conflicting inputs ftom left and right seat..

Which g data
are inserted - available for 1/8 second intervals - from 07:33:15 to the time of V[\)flgfg;fed?
impact at 07:33:20.5 (for reference see Table III) :

5 07:33:15

133 kt (DFDR)

Heading is 112°.

Rudder pedal force = zero but
increasing to left, increasing
rudder deflection to 12.5°.
Elevator input force was up and
varied, one DFDR elevator
deflection trace after decreasing
was 0, the other bottomed at
3,5°.

Left bank angle already started
decreasing to zero, to wings
level.

Throttles were being held to idle.

For a PAPI approach of a big
DC-10 on Faro, the altitude is
less than 50 ft AGL when
crossing the runway threshold.

07:33:15

The tailwind component is increasing to a 2 knot
tailwind component, airspeed is,439-knots

o U are Ci veAay U Cl = C U VAASNe

O O = el

CCU Cl

Left rudderinput is relatively unchanged - now at 5.5°
left
Elevator input is unchanged at 1.1° up

The rate of descent is now 11 ft/sec

Engine speed now at 43.49% N1

Radio Altitude is 70.8 feet

The aircraft is over the Runway

Vertical speed (down) is stable at 12.2 ft/sec
Aircraft Vertical “G” Readings are as follows:

1.0396
125 1.0488
25 1.0625
375 1.0831
) 1.0717
625 1.0373
.75 1.0556
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Pilot and CWS were successfully countering this roll.

Horlings
Text Box
CWS switches itself off due to conflicting inputs ftom left and right seat..

Horlings
Text Box
Which g data were used? DFDR? 

Horlings
Callout
133 kt (DFDR)
Heading is 112°.
Rudder pedal force = zero but increasing to left, increasing rudder deflection to 12.5°. 
Elevator input force was up and varied, one DFDR elevator deflection trace after decreasing was 0, the other bottomed at 3,5°.
Left bank angle already started decreasing to zero, to wings level.

Throttles were being held to idle.

For a PAPI approach of a big DC-10 on Faro, the altitude is less than 50 ft AGL when crossing the runway threshold.


875 1.0419

4 07:33:16 e The tailwind component has increased to a 4 knot
tailwind component
133 kt according to DFDR >¢ A¥rspeed 1S k_nOtS .
data. ¢ Righterabangleisrelatively-unchanged—new-at7>toe-
Heading increased to 115. 8 . .
e Leftrudder input has now increased from 5.5° to 13.3°
Then in next 2 sec. the rudder {thenwithinthenext1-second-it-deereased-backto-91=>
deflection decreased to 5° Py . °
right. and-then-within-the nextsecond-backto-1-2%eft
Deflection of the elevators . . . °
increased until impact to 15 o Elevater lﬂpHE is-relativ eb uﬂehanged at-0:9 up
resp. 22.5° up. e Radio altitude is 58.6 feet
Wings level, hence no proper e The wings are level
decrab! e Aircraft Vertical “G” Readings are as follows:
07:33:16 1.0282

125 1.0465

25 1.0167
This cannot be proved/ 375 1.0076
confirmed. 0,9938 is 0.0062 .5 1.0007
less than 1 g; really caused by « n iy 1
severe down.flow? What a 625 0.9938 (less than 1 “g” condition)
difference! ICAO defines the .75 1.0282
light turbulence limit (0.5g) to
be more than 80 times higher 875 1.0213
than this difference (0.0062).
It is not a down-flow, but just a . . . “« » L
continuation of the light / aireraftis-entering-aless-than1-g~condition-caused-by-
turbulence that was i 3 :
experienced during the whole ] ]
approach. adiaeeﬂt to-ther ufrway (See Sehematies A-and B)

Need to know the wind speed and direction
to determine whether the wind is exceeding
aircraft limits.

Airspeed is 130 kt (DFDR)
Heading was 115, 9° to right.

Rudder control input is not available due to
damaged AIDS data carrier; where are these
data from? Rudder deflection decreased
from 12.5° left to 6° to the right in less than 2
sec. (DFDR).

Elevator input not available due to damaged
data carrier. The elevator deflection is 3° up,
and continues to increase (DFDR).

Note:- In flight, an undisturbed aircraft would nominally be at 1 “g” (occupants of the
is produced by an
normal gravity - the
- “0 g” would be complete

aircraft would feel their “normal” weight). A reading of less than 1”g
“acceleration down” force created by something in i
occupants of the aircraft would feel a “floating” sensatio

weightlessness.

The tailwind component has increased to a 7 knot
tailwind component
{* 131
Airspeed is 334 knots
theright
Left rudder inputhasnew-deereasedfrem13-3te-9-1%
Elevator input is increasing - now at 3.1° up
Engine speed is down to 41.23% N1
Radio altitude is 47.3 feet

Aircraft Vertical “G” Readings (all are less than 1 “g”)
are as follows:

»n__n
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133 kt according to DFDR data.

Heading increased to 115. 

Then in next 2 sec. the rudder deflection decreased to 5° right.

Deflection of the elevators  increased until impact to 15 resp. 22.5° up.

Wings level, hence no proper decrab!

Horlings
Callout
This cannot be proved/ confirmed. 0,9938 is 0.0062 less than 1 g; really caused by severe down-flow? What a difference!  ICAO defines the light turbulence limit (0.5g) to be more than 80 times higher than this difference (0.0062).

It is not a down-flow, but just a continuation of the light turbulence that was experienced during the whole approach.

Horlings
Callout
Need to know the wind speed and direction to determine whether the wind is exceeding aircraft limits.

Airspeed is 130 kt (DFDR)

Heading was 115,  9° to right.

Rudder control input is not available due to damaged AIDS data carrier; where are these data from? Rudder deflection decreased from 12.5° left to 6° to the right in less than 2 sec.  (DFDR).

Elevator input not available due to damaged data carrier.  The elevator deflection is 3° up, and continues to increase (DFDR). 

Horlings
Callout
131


2 07:33:18

Heading is still 115, 9° to the right of
runway heading; decrab not yet
completed at this time.

Rudder input not available at this time
because of damaged data carrier.
Rudder deflection started to increase at
this time from 5° right (wrong side) to
10° to the left at impact (DFDR).

Up elevator continues to increase while
passing 8° up at this time.

l.a.w. DFDR data, the vertical g
increases this whole second and is
again 1.0 g at 1 sec. prior to impact.

This table is not i.a.w. DFDR data.

No evidence of severe downflow. Also
keep in mind that the aircraft is now 33
ft high, ~10 m. Little room for a severe
downflow.

1 07:33:19

Heading is 117 (DFDR), hence
increased to 11° to the right of runway
heading; decrab still not completed at
this time.

Left rudder input data not available.
Left rudder deflection was only 6.5°,
less than 25% available, though
increasing. This proves no attempt
was made to fully decrab the airplane.

07:33:17

125
.25
375
5
.625
.75
875

0.9938
0.9778
0.9755
0.9411
0.9160
0.8793
0.8790
0.8908

All of the above readings are less than 1
aircraft remains under the influence of the severe-
vortex-dewn-fow

The rate of descent has increased to 14.1 ft/sec

“_ 0

g

as the

severe? Only
light turbulence

Not shown on radalt graph.

The tailwind component has increased from 7 knots to

13 knots

Airspeed is now 128 knots
Riol ] e | 1 4£9° to-the-rict
Left rudder inputhasnew-deereasedfrom9-1teo1:2°
“Up” elevator input is rapidly increasing - from 3.1° to
8.1° (within the next second it reaches 48:6%up)
Engine speed starts increasing from 40.77% N1

Aircraft Vertical “G” Readings (all are less than 1

are lessthan 1

“«_n

g

«__

though increasing, meaning
the aircraft' rate of descent is
reversing.

A

as-the

descent has now reached 16.2 ft/sec

The tailwind component has increased to a 17 knot

Theri g']ﬁt erab-an g']E is 1FE]E|'t"]'VE]j‘ un shaﬁgsd new-at-8°

[ ]
e Radio altitude is 33.2 feet
[ )
are as follows:
07:33:18 0.8954
125 0.8954
.25 0.8954
375 0.8976
.5 0.8931
625 0.8931
.75 0.9205
.875 0.9228
[ )
down-fow
e Therate
[ ]
tailwind component
Airspeed is now 125 knots
[ )

Left rudder input has now increased from 1.2° to 4.4°


Horlings
Highlight

Horlings
Cross-Out

Horlings
Cross-Out

Horlings
Highlight

Horlings
Cross-Out

Horlings
Cross-Out

Horlings
Callout
Heading is still 115, 9° to the right of runway heading; decrab not yet completed at this time.

Rudder input not available at this time because of damaged data carrier.  Rudder deflection started to increase at this time from 5° right (wrong side) to 10° to the left at impact (DFDR).

Up elevator continues to increase while passing 8° up at this time.

Horlings
Text Box
I.a.w. DFDR data, the vertical g increases this whole second and is again 1.0 g at 1 sec. prior to impact. 

This table is not i.a.w. DFDR data.

No evidence of severe downflow.  Also keep in mind that the aircraft is now 33 ft high, ~10 m.  Little room for a severe downflow.

Horlings
Text Box
Heading is 117 (DFDR), hence increased to 11° to the right of runway heading; decrab still not completed at this time. 

Left rudder input data not available.  Left rudder deflection was only 6.5°, less than 25% available, though increasing.  This proves no attempt was made to fully decrab the airplane.

Horlings
Callout
severe? Only light turbulence

Horlings
Cross-Out

Horlings
Callout
Not shown on radalt graph.

Horlings
Callout
126

Horlings
Cross-Out

Horlings
Callout
though increasing, meaning the aircraft' rate of descent is reversing. 

Horlings
Arrow

Horlings
Arrow


(then within the next 1 second it increased to 10.5°)

e Elevator input has increased rapidly - now at 18.6° up
e Engine speed has increased to 50.26% N1
e Radio altitude is 17.0 feet
e Aircraft Vertical “G” Readings are as follows:
07:33:19 0.9343
125 0.9457
.25 0.9549
375 0.9801
.5 0.9961
625 1.0144 (return to positive “g”)
.75 1.0259
875 1.0305

“«_n

e The aircraft has returned to positive “g” because of the

significant input of “up” elevator (18.6° up) |and increasing thrust

e The rate of descent continues to be very steep at I5.8

ft/sec,
dewnflew- a positive g means the rate of descent was
decreasing. There was no downflow!
0 07:33:20 e The tailwind component is relatively stable at 16 knots

Right crab angle is relatively unchanged - now at 10° to

Aircraft touched down with a heading N
of 117, at an airspeed of 126.0 the right
(DFDR, NTSB). The decrab e Airspeed is now 127knots
maneuver was not completed e Left rudder inputhas increased frem4-4° to 10.5°
succesfully. The airspeed had « » . °
decreased 9 kt below the FCOM b Up. elevator fﬂ-pﬂ-t _has _nOW I‘Eé_lched 20.4
listed safe touchdown speed of 135 e Engine speed is rapidly increasing to a value
kt (page Vol Il 06-87-09). approaching 85.69% N1
Rudder deflection to left was only Radio_ altituqe is 1.2 feefc . .
less than 50% available, with a slight e The aircraft is banked right (5.6° right wing down)
difference between the upper and e Aircraft Vertical “G” Readings are as follows:
lower rudder.

07:33:20 1.0831
= = — = 125 1.0923

N or near the ground, there can be
no down-flow (unless there is a very 25 1.1083
deep and wide hole). g's were 375 1.2343
positive, rate of descent was 5 (Time of Impact) 1.9533
decreasing! .625 No Data )
.75 No Data
.875 1.5320
e The aircraft struck the runway in unstable flight under

Meaning that the decrab was not theinfluencesftheseverevertexdown+toew-
completed. This was obvious during e The aircraft was at a vertical speed of greaterthan-15

at least the last 10 sec. of flight, L ft /sec, banked right by some 6°, and with a right crab

leaving little time for a safe go- > R
around. angle of some 10 {DFDR presents exact data! |

e These values are beyond the engineering design

/ capabilities of the landing gear

No, a DC-10 landing gear can withstand at least 2 g (other incidents proved this). What you might not know is that the
replacement of the right MLG of this DC-10 was postponed already three times, as asked by Martinair and approved by the
authorities, because the airplane was already sold to the State (Air Force); a landing gear replacement is expensive. There was
something wrong with this MLG. Landing with an 11° crab angle with brakes applied was obvious beyond the limits of this
landing gear, leading to shear forces that could have led to shear pin failure in the landing gear. Not all DC-10 aircraft have 7
locked-wheel touchdown protection (anti-skid) on all wheels, but on rear bogie wheels only.



Horlings
Highlight

Horlings
Cross-Out

Horlings
Cross-Out

Horlings
Text Box
and increasing thrust

Horlings
Cross-Out

Horlings
Cross-Out

Horlings
Cross-Out

Horlings
Text Box
Aircraft touched down with a heading of 117, at an airspeed of 126.0 (DFDR, NTSB).  The decrab maneuver was not completed succesfully. The airspeed had decreased 9 kt below the FCOM listed safe touchdown speed of 135 kt (page Vol II 06-87-09).

Rudder deflection to left was only less than 50% available, with a slight difference between the upper and lower rudder.

Horlings
Callout
On or near the ground, there can be no down-flow (unless there is a very deep and wide hole). g's were positive, rate of descent was decreasing!

Horlings
Callout
Meaning that the decrab was not completed.  This was obvious during at least the last 10 sec. of flight, leaving little time for a safe go-around.

Horlings
Callout
No, a DC-10 landing gear can withstand at least 2 g (other incidents proved this).  What you might not know is that the replacement of the right MLG of this DC-10 was postponed already three times, as asked by Martinair and approved by the authorities, because the airplane was already sold to the State (Air Force); a landing gear replacement is expensive.  There was something wrong with this MLG.  Landing with an 11° crab angle with brakes applied was obvious beyond the limits of this landing gear, leading to shear forces that could have led to shear pin failure in the landing gear. Not all DC-10 aircraft have locked-wheel touchdown protection (anti-skid) on all wheels, but on rear bogie wheels only.  

Horlings
Callout
a positive g means the rate of descent was decreasing.  There was no downflow!

Horlings
Cross-Out

Horlings
Underline

Horlings
Underline

Horlings
Callout
DFDR presents exact data!

Horlings
Cross-Out


readily apparent on his wind-monitoring instruments.
mamauc weather phenomena that affected the aircraft in the

The wind data as
reported by the Air
Traffic Controller
meant there was a
crosswind
component that
exceeded the limits
of a DC-10 aircraft
for a wet and for a
flooded runway. The
requirement for
windscreen wipers 9
second prior to
touchdown should
have convinced the
pilots that the
runway was flooded,
at least very wet,
making a safe
landing impossible.

4.

AIR File #7355, 23 July 2013

11. Conclusions

The integration of the available hard data (Initial impac point

Not confirmed
by available
DFDR data. Not
confirmed by the
accredited
NTSB
investigators
either.

Wishful

thinking. Not a
scientific
conclusion.

suﬁaoe The Alr Trafflc Controller did not |nform the pilots of the

significant changes in the winds on the approach to Runway 11,
even though the wind speeds and directions would have been

There was no
reason, he didn’t
have to. There
were no
changes.The
Captain in the
cockpit did read
the increasing
wind himself.
This wind should
have been used,
i.a.w. Martinair
procedures.

last seconds before runway impact (starting at an altitude of

approximately 50 feet), and-in—particular-the sudden-downflow-in-
the final 5-to-6-seconds-of flight; caused the aircraft to descend at a

rate from which it was not possible to recover before runway

During the whole
approach, only
light turbulence
was
experienced. No
dramatic change
during the last
seconds of flight.
No objective
sign of dramatic
downflow. No
lower g than
normal for the
light turbulence.

The aircraft struck the runway at-such-a-high-descent rateand-at
such—an—abnonnal—amwd&that masswe Ioads were created; loads-

If indeed the
descent rate was
extreme, the
aircraft would
have touched
down earlier.
The reversal of
the descent to a
climb (go-
around) might
have been
hampered by the
reduced
airspeed, i.e.
reduced wing lift
(~V?) and the
delay of thrust
increase (spool
up delay)
because the
Auto Throttle
System was
overruled by the
pilot, who kept
the throttles in
idle.
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Highlight
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Cross-Out

Horlings
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Underline

Horlings
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Horlings
Cross-Out

Horlings
Cross-Out

Horlings
Cross-Out

Horlings
Callout
Not confirmed by available DFDR data.  Not confirmed by the accredited NTSB investigators either. 
Wishful thinking.  Not a scientific conclusion.

Horlings
Text Box
There was no reason, he didn´t have to. There were no changes.The Captain in the cockpit did read the increasing wind himself.  This wind should have been used, i.a.w. Martinair procedures.

Horlings
Callout
The wind data as reported by the Air Traffic Controller meant there was a crosswind component that exceeded the limits of a DC-10 aircraft for a wet and for a flooded runway. The requirement for windscreen wipers 9 second prior to touchdown should have convinced the pilots that the runway was flooded, at least very wet, making a safe landing impossible.

Horlings
Text Box
During the whole approach, only light turbulence was experienced.  No dramatic change during the last seconds of flight. No objective sign of dramatic downflow. No lower g than normal for the light turbulence.

Horlings
Text Box
If indeed the descent rate was extreme, the aircraft would have touched down earlier.  The reversal of the descent to a climb (go-around) might have been hampered by the reduced airspeed, i.e. reduced wing lift (~V²) and the delay of thrust increase (spool up delay) because the Auto Throttle System was overruled by the pilot, who kept the throttles in idle.

Horlings
Highlight

Horlings
Highlight

Horlings
Cross-Out

Horlings
Cross-Out

Horlings
Cross-Out

Horlings
Underline

Horlings
Cross-Out

Horlings
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the right landing gear failed, it led to a series of additional
structural failures that caused the aircraft breakup.

no loss of control, while still in-flight |
. . ... who were not
The sudden lgss—of—co@ of the aircraft was caused entirely by |operatingin -
environmental factors; it was -not the result of any actions or [2ccordance with

the standardized

mishandling by the pilgts. Even with the windshear conditions, the [approach
procedures

aircraft was at all times well above the aerodynamic stall speed of |rescrived in
107 knots — this confirms that there was no contribution to the Martinair

drarpatic descent rate froin an aerodynamic stall condition.

By mentioning the stall speed, the writer must have realized that a decrease of airspeed reduces
the wing lift (= V2). To compensate for this loss, the angle of attack needs to increase (pitch
increase) and thrust is required to compensate for the increased drag. But thrust was not readily
available, because the pilot held the throttles in idle, which should never be done with big turbofan
engines, because it takes 7 to 8 seconds for the engines to spool up from idle and develop
maximum thrust after moving the throttles forward. A well trained pilot knows this; an Auto Throttle
System is even programmed accordingly. The go-around, initiated during the last seconds of
flight, failed because the throttles were kept in idle by the pilot flying.

The continuation of the approach while the reported wind was exceeding the aircraft limits for a
wet and flooded runway, the approach not being stable i.a.w. the requirements in Martinair
manuals, the large deviation from the required approach path, the closing of the throttles, the
decreasing approach airspeed, and not being able to decrab the aircraft in time are all evidence of
mishandling by the pilots.

Manuals. The
whole approach
was not stable
as defined in the
manuals.

If pilots are not
following
procedures then
the company
and the pilots
are to be
blamed, not the
weather.

This AIR Report addresses a number of erroneous and unsupported conclusions



Horlings
Cross-Out

Horlings
Highlight

Horlings
Callout
By mentioning the stall speed, the writer must have realized that a decrease of airspeed reduces the wing lift (≡ V²).  To compensate for this loss, the angle of attack needs to increase (pitch increase) and thrust is required to compensate for the increased drag.  But thrust was not readily available, because the pilot held the throttles in idle, which should never be done with big turbofan engines, because it takes 7 to 8 seconds for the engines to spool up from idle and develop maximum thrust after moving the throttles forward. A well trained pilot knows this; an Auto Throttle System is even programmed accordingly.  The go-around, initiated during the last seconds of flight, failed because the throttles were kept in idle by the pilot flying. 

The continuation of the approach while the reported wind was exceeding the aircraft limits for a wet and flooded runway, the approach not being stable i.a.w. the requirements in Martinair manuals, the large deviation from the required approach path, the closing of the throttles, the decreasing approach airspeed, and not being able to decrab the aircraft in time are all evidence of mishandling by the pilots. 



Horlings
Callout
... who were not operating in accordance with the standardized approach procedures prescribed in Martinair Manuals. The whole approach was not stable as defined in the manuals.  
If pilots are not following procedures then the company and the pilots are to be blamed, not the weather.

Horlings
Text Box
This AIR Report addresses a number of erroneous and unsupported conclusions

Horlings
Callout
no loss of control, while still in-flight
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TABLE | - Last 90 seonds of flight for DC10-30CF, PH-MBN - Approach and Crash at Faro, Portugal (AIDS/DFDR data)

Data seems not accurate,

Seconds ATC CAS. Area Nav Crab Distance Pressure not in agreement with the
to Clock 7 Air Ground Magnetic Angle Interval to or Radio DFDR data in the
Impact Time Speed Speed . He?dlng (to R’alghtR~ Dlstgnce Implact itude Portuguese accident report
(secs) (h;parfi:ss) (knots) (knots) F (°M) (°) I\ (n.miles) (n.miles) (feet
90 07:31:50 129 N\ 127 16 \0.0358 3.47 1,042
id 07:3T51 79 27 6 358 343 1038 i
orars = \\226 i %1 LS v To calculate distance, you
87 073153 T30 iy 5 0.0300 336 T4 need ground speed
86 073T54 T30 285, 5 0361, 332 T008 lculated usi . d
55 073T55 130 75\ ) T.0361 329 998 (calculated using airspee
87 0773156 T30 25 7 00361 375 997 i i
83 073T57 3T T 3 00364 \\ 327 985 and wind data). _HOW did
87 073158 31 24 T3 0.0364 318 972 you calculate this
BT 0773159 37 27 3 00367 Iz 967 )
B0 0773200 37 27 \\ 3 00367 §xg 95 distance?
79 073201 33 24 K] 0.0369 ELLN 940
: : 7 073320 T 2% ] ; 924
Calibrated Air Speed 7 07320 122 25 = o i~ 308 —
(CAS)? CAS is alright, but 75 073204 pezy 25 IZEAN 00372 7.3 BT This is not the crab angle.
75 073205 135 25 4 N\ [ 00375 797 AN 872 Calculated seems the
were you aware of the 77 07:32:06 136 75 i) 0.0378 788 N8 le bet the aircraft
. 73 073207 136 25 7 00378 787 847 angle between the aircra
instrument errors? The 72 073208 137 25 7 \\0.0381 781 \\ 827 mag netic heading and the
DFDR data lists Indicated e 0TI bl 75 I LR 2 N\ g b |/g
Air Speed (IAS)! How and B et B T “§§ 2 —— approach radiay funway
: 8 07321 39 75 7 00 765 752 eading. e data in this
what did you correct? 57 073213 20 75 7 0,038‘3\\ 751 728 \\ 9 .
6 073214 T41 124 3 0.0392 257 7 AN column would be valid only
65 073215 41 2% 3 0.0392 754 718 AN if the aircraft would
54 073216 41 23 7 0.0392 750 50
63 0732717 T4T 123 2 0.0392 N 246 678 = accurately follow the
62 073218 4T 23 iV 0.0392 gz 570 — .
28 07:32:19 T40 122 T 0.0389 3B 567 approach radial (ground
L S s = track). This was definitely
58 073222 145 139 127 T 0.0386 7.76 546 not the case as the ground
57 0733 43 38 23 i, 00383 e 530 . 9
- 56 07 3272% 25 T39 23 T2 0385 719 618 radar plot in the
55 073275 a7 39 75 7 0.0386 715 507 ;
57 073275 29 4T 75 7 00397 71T \\ 558 _Portugue?e accident
53 073227 T49 43 175 7 00397 207 N___ 560 investigation report and the
52 073228 T50 143 26 5 0.0397 2.03 \_ 530 DFDR heading data
5T 07:32.29 T50 43 75 o TEI7 : F©
50 07:32:30 5T 43 25 4 0.0397 T95 00
rove. Useless and
79 073231 49 47 25 7 0.039% T9T p
77 0737 75 35 s 7 T T T fabricated data.
B 75 0TIz 46 38 27 3 0353 .79 750 \\
75 0773235 46 37 2% 3 0.0381 T76 778N\
a7 0773235 45 36 27 3 00378 T72 747
73 0773237 27 35 27 3 00375 T68 720 \\ Where can these data be
77 0773238 TaT 37 25 7 00372 167 735 ified? i
- - - 7T 073239 27 37 75 7 U0372 TET 730 \__|found and verified _NOt in
Required heading proves that the airplane was not on 70 073240 43 T35 27 5 T0375 T57 737 the Portuguese accident
the required approach path. Refer to larger figure in I RLEEE s = = e LA o S report!
Figure 1 below. 37 07324 145 38 20 7 0.0383 T35 40
36 073244 47 40 18 7 0.0389 T42 735
35 073245 50 4T I8 iV, 0.0392 T38 737
37 073245 T50 47 TI7 T 0.039% 137 718 ;
33 073747 T50 43 TI7 T 00397 T30 707 At 1 nm, no heading
32 073248 48 47 I8 i, 0.039% T76 398 — change of 5°! Hence
3T 0773249 27 47 I8 i, 0.039% T72 ) ’
30 07:32.50 142 147 117 T 0.0394 T18 382 L—"|aircraft was not on
¢ 79 0773251 39 47 TI7 T 00394 _|—T114 380 :
Light turbule ot 78 0T3S 38 77 7 T : 1o prescribed approach path.
. ad R 2 a 27 0732753 139 122 8| 13— 0.039% T06 , /33
. . 76 073254 4% 143 18 i 0.0397 T02
75 0773255 T50 4% 19 3 0.0400 0.98 314
77 073256 T5T 45 119 3 0.0403 0.94 96 Where are these data
73 073257 T50 4% 18 i 0.0400 090 2
159 77 073258 49 43 19 3 0.0397 086 5% from? NOt D'_:DR' The
' 7T 073259 46 27 18 7 0.039% 087 36 AIDS (if applicable
pp
70 07:33:00 45 40 I8 7 0.0389 078 730
— & b 073301 AT T39 19 3 T.0386 072 715 recorded only up to 3 sec.
T8 0773302 40 38 TI9 3 0.0383 07T 199
i 07°33:03 39 38 TI9 3 00383 067 T80 before touchdown.
Vertical g
1 19 6 =307 TaT 38 TI9 3 00383 063 T65
‘ 5 0773305~ —143__ 38 20 7 00383 059 T58
2 0773306 25 \J% 27 6 0.0386 U55 5T
' ' l ii 073308 s T 1 5 ooz va7 e Vertical windshear so
Landing 0549 i 073309 45 42 173 7 %jg;t\ 043 47 close to the ground? The
‘ 0 073310 45 43 21 5 0.0 35 29 ; ;
(Sec.) 10 0 9 RIS 15 s 2 5 =3 | 12 vertical acceleration data
- - 3 07:33°1 147 143 117 TT 0.0397 0.32 of the DFDR do not show
The downward vertical motion decreased, rather 7 073313 TaT 43 TI5 5 70397 028 97 75— |anv increasing downward
than increased during the last 2.5 sec. before S RIEER] b LA L AL b2 - v 9
- : - : vertical (normal)
touchdown. 7 07:33.16 137 141 113 7 0.0392 0.16 586 .
3 07:33:17 134 141 114 B8 0.0392 0.12 473 acceleration beyond that
2 07:33.18 28 41 114 8 0.0392 0.08 332 .
T 07:33:19 125 142 115 9 0.0394 0.04 7.0 for the light turbulence
0 07:33:20 27 A7 116 0 0.0397 0.00 12 i it
one of Horizontal Windshear erticar windshear (|.a..W. the ICAO def|n|t|0n)
Effective 27/5/2013 during the last 4 seconds.

0093884-0000005 AMLT:1075155.1

24/07/2013


Horlings
Callout
This is not the crab angle. Calculated seems the angle between the aircraft magnetic heading and the approach radial/ runway heading.  The data in this column would be valid only if the aircraft would accurately follow the approach radial (ground track).  This was definitely not the case as the ground radar plot in the Portuguese accident investigation report and the DFDR heading data prove.  Useless and fabricated data. 

Horlings
Callout
At 1 nm, no heading change of 5°!   Hence, aircraft was not on prescribed approach path.

Horlings
Arrow

Horlings
Callout
Vertical windshear so close to the ground? The vertical acceleration data of the DFDR do not show any increasing downward vertical (normal) acceleration beyond that for the light turbulence (i.a.w. the ICAO definition) during the last 4 seconds.

Horlings
Callout
Calibrated Air Speed (CAS)? CAS is alright, but were you aware of the instrument errors? The DFDR data lists Indicated Air Speed (IAS)! How and what did you correct?

Horlings
Callout
Where can these data be found and verified? Not in the Portuguese accident report! 

Horlings
Callout
To calculate distance, you need ground speed (calculated using airspeed and wind data). How did you calculate this distance?

Horlings
Callout
Where are these data from? Not DFDR. The  AIDS (if applicable) recorded only up to 3 sec. before touchdown.

Horlings
Rectangle

Horlings
Text Box
Data seems not accurate, not in agreement with the DFDR data in the Portuguese accident report

Horlings
Stamp

Horlings
Stamp

Horlings
Arrow

Horlings
Arrow

Horlings
Arrow

Horlings
Text Box
The downward vertical motion decreased, rather than increased during the last 2.5 sec. before  touchdown.  

Horlings
Text Box
Required heading proves that the airplane was not on the required approach path.  Refer to larger figure in Figure 1 below.


Refer to previous page for
comments on the data.

Why N2. Want to hide that
the PF closed the throttles?

|Data not accurate

Roll or aileron? Inaccurate data.
|/Where is this data from?

Z

AN

TABLE |1 - Last 20 seconds of flight for DC10-30CF, PH-MBN - Eiral A
/4

Md Crash at Faro, Portugal (AIDS / DFDR data)

Approach
El

Seconds ATC C.A.S. | Area Nav Rudd Roll tor \
to Clock Air Ground | Magnetic | Engine 2 | (Left -ve) (LWD -ve) (Ndwn -ve) dio Rate of Comments
Impact Time Speed Speed | Heading N2 (Right +ve) | (RWD +ve) | (Nup +ve) | Altitude Descen\t_ldh,dt. How calculated? Not reliable. |
(secs) (h:mm:ss) (knots) (knots) (°M) (%) (degrees) (degrees) (degrees) (feet) (ft/sec)
20 07:33:00 145 140 118 87.1 -2.0 +2.0 RWD +1.0 230 15 No-wind-shift update by Controller —
19 07:33:01 141 139 119 88.6 -3.0 +2.4 RWD +1.0 215 16
18 07:33:02 140 138 119 91.8 +2.2 +0.6 RWD +2.0 199 Bank angle increased to but no accompanying
19 left over 8 sec, because of aileron to the right. So it
17 07:33:03 139 138 119 94.9 +1.0 +2.4 RWD +5.0 180 left rudder and no was no line-up.
15 appropriate roll control. Table | shows no heading
16 07:33:04 141 138 119 96.4 +3.1 +5.2 RWD +5.0 165 7 \ cange.
15 07:33:05 144 138 120 101.3 +1.6 +6.9 RWD +3.0 158 7 \Q bit low ..." (PAPI)
14 07:33:06 145 139 122 101.8 +0.3 +7.4 RWD -2.1 151 5 ower comes up
13 07:33:07 145 140 123 100.6 -7.3 +10.8 RWD -15 149 4 Left Rudder\qut for Runway line-up
12 07:33:08 145 141 124 99.1 -13.0 +8.4 RWD +1.8 145 3 \ Windshear? Only 2 ki
11 07:33:09 145 142 123 97.8 -19.0 +1.4 RWD 2.4 142 13 \ decrease!
10 07:33:10 146 143 121 95.2 -15.6 -0.4 level -6.7 129 13 "Wind is ... 19Qwith 20" (INS)
9 07:33:11 144 143 118 91.6 -10.0 -0.4 level -2.0 116 11 Airspeed decreasing (Rorizontal windshear)
8 07:33:12 142 143 117 86.2 -22.5 -1.8 LWD -0.6 105 11 XI
7 07:33:13 141 143 115 82.5 -22.5 -6.7 LWD +5.8 94 11 Sudden LWD, increasing to 15° of bank
6 07:33:14 141 142 113 80.3 -6.0 -14.4 LWD +1.1 83 12.2 Pilot countering LWD |hardly
5 07:33:15 139 141 112 80.0 -55 -10.2 LWD +1.1 70.8 122 Aircraft rolling back rightlrudder released
4 07:33:16 137 141 113 79.7 -13.3 -0.4 level +0.9 58.6 Wings level, aircraft prepared for flare; entering——
microburstvortex———
11.3
3 07:33:17 134 141 114 79.4 9.1 +3.2 RWD +3.1 47.3 14.1 Sudden-vertical windshear —————
2 07:33:18 128 141 114 -1.2 +1.8 RWD +8.1 33.2 16.2 Acceleration-down / "Throttles!"
1 07:33:19 125 142 115 -4.4 +0.4 level +18.6 17.0 15.8 Aircraft pitching up rapidly
0 07:33:20 127 143 } I16—] -10.5 +5.6 RWD +20.4 1.2 e
= — Impact at 07:33:20.5
Effective 27/5/2013 / \‘ Yellow indicates area of Vertige?Windshear

0093884-0000005 AMLT:1075162.1

1

1
117 kt (NTSB)

AIDS data was not recorded during the last seconds of flight. Where is
this data from? Where is all of this ground speed data from? Not valid.

Again, this close to the ground? Was
there a big hole?

24/07/2013


Horlings
Rectangle

Horlings
Highlight

Horlings
Highlight

Horlings
Callout
but no accompanying aileron to the right. So it was no line-up.
Table I shows no heading cange.

Horlings
Callout
windshear? Only 2 kt decrease!

Horlings
Callout
Bank angle increased to left over 8 sec, because of left rudder and no appropriate roll control.

Horlings
Callout
Again, this close to the ground? Was there a big hole?

Horlings
Callout
AIDS data was not recorded during the last seconds of flight. Where is this data from? Where is all of this ground speed data from? Not valid.

Horlings
Text Box
hardly

Horlings
Text Box
rudder released

Horlings
Text Box
Refer to previous page for comments on the data.

Horlings
Callout
Data not accurate

Horlings
Callout
Roll or aileron? Inaccurate data. Where is this data from? 

Horlings
Arrow

Horlings
Arrow

Horlings
Callout
dh/dt. How calculated? Not reliable.

Horlings
Cross-Out

Horlings
Callout
Why N2. Want to hide that the PF closed the throttles?

Horlings
Callout
117 kt (NTSB)

Horlings
Cross-Out

Horlings
Cross-Out

Horlings
Cross-Out

Horlings
Cross-Out

Horlings
Cross-Out


Are you sure the data are accurate to 4
decimals? The requirements in ICAO
Annex 6 - Operation of Aircraft, Part |
Table D-1 are = 1% of max. range (-3 to

Why N2 used?
Want to hide something? N1
shows engine thrust, not N2.

+6g), excl. datum error of £ 5%. i\
TABLE 111 - Last 6 seconds of flight for/DC10-30CF, PH-MBN - Final Descent and Crash at Faro, Portugal (AIDS data) \
Seconds ATC \L Radio Rate Elevator
to Clock Aircraft Vertical "G" Readings at 1/8th second intervals (>1G / <1G) Altimeter of (Ndwn -ve) gine 2
Impact | Time (UTC) /I\ Altitude | Descent| (Nup +ve) N2
(secs) (h:mm:ss) |0.125sec | 0.25sec ’0.375 sec | 0.5sec | 0.625sec | 0.75sec | 0.875 sec 1.00 sec (feet) (ft/sec) | (degrees) (%)
55 07:33:15 1.0488 1.0625 I 1.0831 1.0717 1.0373 1.0556 1.0419 1.0282 70.8 12.2 +1.1 80.0
4.5 07:33:16 1.0465 1.0167 I 1.0076 1.0007 0.9938 1.0282 1.0213 0.9938 58.6 11.3 +0.9 79.7
3.5 07:33:17 0.9778 0.9755 0.9411 0.9160 0.8793 0.8790 0.8908 0.8954 47.3 14.1 +3.1 ,,79'4 (Start (?,f
kettle tone")
2.5 07:33:18 0.8954 0.8954 0.8976 0.8931 0.8931 0.9205 0.9228 0.9343 33.2 16.2 +8.1 "Throttles"
1.5 07:33:19 0.9457 0.9549 I 0.9801 0.9961 1.0144 1.0259 1.0305 1.0831 17.0 15.8 +18.6
0.5 07:33:20 1.0923 1.1083 1.2343 1.9533 1.5320 1.3076 1.2/ +20.4
Effective 27/5/2013 Runway Impact at 07:33:20.5 YeIIowﬁndicates area of Vertical Windshear

0093884-0000005 AMLT:1075163.1

Notice that the vert, g never
decreases below 0,87 g. The
ICAQO lower limit for light
turbulence is 0,5 g.

Rate of descent
increase due to
decreasing airspeed
and increasing pitch
angle should have
been included.

24/07/2013



Horlings
Callout
Are you sure the data are accurate to 4 decimals? The requirements in ICAO Annex 6 - Operation of Aircraft, Part I Table D-1 are ± 1% of max. range (-3 to +6g), excl. datum error of ± 5%.

Horlings
Callout
Notice that the vert, g never decreases below 0,87 g.  The ICAO lower limit for light turbulence is 0,5 g. 

Horlings
Callout
Rate of descent increase due to decreasing airspeed and increasing pitch angle should have been included.

Horlings
Callout
Why N2 used? 
Want to hide something? N1 shows engine thrust, not N2.
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with the approach chart of the ground radar data out of D297s ~-p - - < CID 269
1992 and with the Portugese . . . . 8 DME
Report, which showed an the accident investigation 7
overshoot: the aircraft seemed | [report (inserted figure right), |
to establish on heading 080°. and cannot be right after
analysing pilot control data.

A DC-10 (Cat D) needs to follow the
269° radial, not the A/B 281° (typo:
should be 261!). MP495 did follow 269,
but took a shortcut at 8 nm (8 DME) for
slower aircraft, rather than completed
the turn from 10 nm (10 DME).



Horlings
Line

Horlings
Callout
This path is not in agreement with the approach chart of 1992 and with the Portugese Report, which showed an overshoot: the aircraft seemed to establish on heading 080°.

Horlings
Callout
This path doesn't agree with the ground radar data out of the accident investigation report (inserted figure right), and cannot be right after analysing pilot control data.

Horlings
Callout
A DC-10 (Cat D) needs to follow the 269° radial, not the A/B 281° (typo: should be 261!).  MP495 did follow 269, but took a shortcut at 8 nm (8 DME) for slower aircraft, rather than completed the turn from 10 nm (10 DME).

Horlings
Stamp

Horlings
Arrow


7

R PO . This scale is in feet from point of impact. The NG real sian of
e TS available DFDR data is altitude versus time to d(?wr?:rasfltg g ?in he
el - impact. In order to calculate the feet from aporoach V\l/Jish? |
Rl impact you need the ground speed of the PPIC ' u
Sea . thinking...
al T airplane. To calculate the ground speed, you
Tteall _ |need wind data. From where do you have that
— —> " |data? Js that accurate?

At this time, the Autopilot was switched from el -
Vertical speed mode to CWS (source: NTSB Teeall -
report), because the airplane descended below Steall .

PAPI approach path, and flew level for the next
12 seconds to intercept PAPI again.

PAPI glideslope (5.2%)
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Crab angle of 11° at
touchdown is not

mentioned.
A microburst outflow from the right
would require an increase of the Would sense? This was a
heading to maintain the extended calculated value, more than 8 S
runway centerline. The heading minutes after the accident! No
however, did not increase! actual measurement!

\


Horlings
Callout
This scale is in feet from point of impact. The available DFDR data is altitude versus time to impact. In order to calculate the feet from impact you need the ground speed of the airplane. To calculate the ground speed, you need wind data. From where do you have that data?  Is that accurate? 

Horlings
Callout
No real sign of downdraft during the approach. Wishful thinking...

Horlings
Callout
At this time, the Autopilot was switched from Vertical speed mode to CWS (source: NTSB report), because the airplane descended below PAPI approach path, and flew level for the next 12 seconds to intercept PAPI again. 

Horlings
Line

Horlings
Callout
PAPI glideslope (5.2%)

Horlings
Callout
A microburst outflow from the right would require an increase of the heading to maintain the extended runway centerline.  The heading however, did not increase!

Horlings
Callout
Crab angle of 11° at touchdown is not mentioned.

Horlings
Callout
Would sense? This was a calculated value, more than 8 minutes after the accident! No actual measurement!


PAPI, in 1992, had a
5.2% glideslope, not
3°! Is not very
accurate for a
"scientific" comment.

2

This scale is in feet from point of impact. The available DFDR
data is altitude versus time to impact. In order to calculate the

To calculate the ground speed, you need wind data. From
where do you have that data? Is that accurate?

At this time, the Autopilot was switched from
Vertical speed mode to CWS (source: NTSB
report), because the airplane descended
below PAPI approach path, and flew level for
the next 12 seconds to intercept PAPI again.

feet from impact you need the ground speed of the airplane. S

In Dutch, this "Papi hé" (CVR transcript) is an
excuse, an apology, in this case for allowing

The deviation was corrected.

the airplane to descent below PAPI glide slope.

radial. It is not an ILS approach! Not accurately drawn. Inbound
track (111) intercepts the

extended centerline at 1 nm
from threshold runway 11.

\

No, this transition did never occur, as proven
by DFDR heading data, because the airplane
never reached the VOR approach radial as
suggested in this figure.

not using real DFDR data!l

Would sense? This
was a calculated
value, more than 8
minutes after the
accident! No actual
measurement!

"seen" with some irreal imagination, but



Horlings
Callout
This scale is in feet from point of impact. The available DFDR data is altitude versus time to impact. In order to calculate the feet from impact you need the ground speed of the airplane. To calculate the ground speed, you need wind data. From where do you have that data?  Is that accurate? 

Horlings
Callout
PAPI, in 1992, had a 5.2% glideslope, not 3°!  Is not very accurate for a "scientific" comment.

Horlings
Callout
At this time, the Autopilot was switched from Vertical speed mode to CWS (source: NTSB report), because the airplane descended below PAPI approach path, and flew level for the next 12 seconds to intercept PAPI again. 

Horlings
Callout
In Dutch, this "Papi hè" (CVR transcript) is an excuse, an apology, in this case for allowing the airplane to descent below PAPI glide slope. The deviation was corrected.

Horlings
Callout
radial.  It is not an ILS approach!

Horlings
Callout
Not accurately drawn. Inbound track  (111) intercepts the extended centerline at 1 nm from threshold runway 11.

Horlings
Callout
No, this transition did never occur, as proven by DFDR heading data, because the airplane never reached the VOR approach radial as suggested in this figure.

Horlings
Callout
"seen" with some irreal  imagination, but not using real DFDR data!

Horlings
Callout
Would sense? This was a calculated value, more than 8 minutes after the accident! No actual measurement!


This scale is in feet from point of impact. The available

DFDR data is altitude versus time to impact. In order to
calculate the feet from impact you need the ground
speed of the airplane. To calculate the ground speed,
you need wind data. From where do you have that
data? Is that accurate?

Did you calculate the wind
correction angle for the actual
wind, and compared this with
the DFDR recorded heading?
This path cannot be right.

East? Is the
direction a microburst
moves not affected
by the wind
direction? The wind
was from the south,
not from the west.



Horlings
Callout
This scale is in feet from point of impact. The available DFDR data is altitude versus time to impact. In order to calculate the feet from impact you need the ground speed of the airplane. To calculate the ground speed, you need wind data. From where do you have that data?  Is that accurate? 

Horlings
Line

Horlings
Callout
Did you calculate the wind correction angle for the actual wind, and compared this with the DFDR recorded heading? This path cannot be right.

Horlings
Callout
East?  Is the direction a microburst moves not affected by the wind direction? The wind was from the south, not from the west.


No, not on DFDR
data! Roll control
even went to left!

Downdrafts? Curved
this way?

/

Was side effect of rudder to left. Roll
to left took 9 sec., was definitely not a
sudden wing down.

Ground speed

Z constant? How do

you know?

No, because of opposite
control inputs pilot -
copilot.

I

Just a little, at 5 sec before

touchdown the roll control power was

to left! Not counteracting left roll.
Aircraft was north of runway.

because thrust was

/— increased for GA.

X

If so, would aircraft
not have touched
down here?

was still north of the runway.

Because rudder was released; roll
WNis side effect. Crew tried to align
aircraft with runway; the airplane

Downdrafts? Aircraft path
is pretty straight. Plus,

the aircraft did not touch
down early!



Horlings
Callout
Downdrafts? Aircraft path is pretty straight.  Plus, the aircraft did not touch down early! 

Horlings
Callout
No, not on DFDR data!  Roll control even went to left!

Horlings
Callout
Was side effect of rudder to left. Roll to left took 9 sec., was definitely not a sudden wing down.

Horlings
Callout
No, because of opposite control inputs pilot - copilot.

Horlings
Callout
Just a little, at 5 sec before touchdown the roll control power was to left!  Not counteracting left roll.  Aircraft was north of runway.

Horlings
Callout
Downdrafts? Curved this way? 

Horlings
Callout
because thrust was increased for GA.

Horlings
Callout
If so, would aircraft not have touched down here?

Horlings
Callout
Ground speed constant? How do you know?

Horlings
Callout
Because rudder was released; roll is side effect.  Crew tried to align aircraft with runway; the airplane was still north of the runway. 


No, definitely not entirely. The left
main landing gear touched down left
of the solid white lined runway edge,
even left of the runway edge lights.



Horlings
Rectangle

Horlings
Callout
No, definitely not entirely.  The left main landing gear touched down left of the solid white lined runway edge, even left of the runway edge lights.


In 1992, the PAPI
was not located here.

\


Horlings
Callout
In 1992, the PAPI was not located here.


AIR File #7355, 23 July 2013

12. Data Tables, Schematics and Demonstrative Figures

1. The attached TABLE | documents the last 90 seconds of flight for PH-MBN
through to runway impact. TABLE 1 lists the ATC clock time in
hours/minutes/seconds; CAS and Ground Speed in knots, Magnetic Heading
and Crab Angle, distance to impact in nautical miles, and Pressure or Radio
Altitude; and includes the delineated Zone of Horizontal Windshear encoutered
by PH-MBN over the final 20 seconds of approach to impact, and also includes
the delineated Zone of Vertical Windshear encoutered by PH-MBN over the
final 5-6 seconds prior to impact

2. The attached TABLE Il documents the last 20 seconds of flight for PH-MBN
through to runway impact. TABLE Il lists the ATC clock time in
hours/minutes/seconds; CAS and Ground Speed in knots, Magnetic Heading,
Engine #2 N2 (%), Rudder, Roll and Elevator position, Radio Altitude (feet)
and Rate of Descent in ft/sec.; and includes a delineated Zone of Vertical

Windshear encoutered by PH-MBN over the final 5 seconds prior to impact

3. The attached TABLE Il documents the last 5 seconds of flight for PH-MBN
through to runway impact. TABLE IIl lists the ATC clock time in
hours/minutes/seconds, together with Aircaft Vertical “G” readings at
successive 1/8™ second intervals; plus Radio Altitude (feet) and Rate of Descent
in ft/sec.; Elevator Position and Engine #2 N2 (%)



4. Note that the tabular data presented in TABLEs I, Il & Ill are essentially
derived from detailed analysis of the integrated DFDR, AIDs and CVR data and

the pre-existing radar positional/time data

5. The attached SCHEMATIC A is a demonstrative Google image overlaid by a
schematic of the local 21 December 1992 microburst involved in this accident
(courtesy of GOOGLE / McCarthy). It is important to remember that the
microburst is moving laterally (as shown by the arrow indicative of its moving
more or less East and parallel to Runway 11/29); and thus the image is in
essence a “snapshot” in time of this moving phenomenon. Note also that the
microburst is NOT centered over the Runway, and so PH-MBN (on its
approach to its Runway 11 touchdown) flew through the peripheral horizontal
vortex of the microburst (this phenomenon is illustrated in the attached
SCHEMATIC B) rather than its core zone’s major downdraft; meaning that PH-
MBN was thus exposed to varying significant (and unexpected) transient
horizontal and vertical winds in the last few seconds prior to runway impact.
SCHEMATICS C and D are Sketches courtesy of NASA further illustrating the

Microburst and Windshear phenomenon

6. The attached demonstrative FIGURE 1 illustrates PH-MBN (FIt. 495)’s
nominal inbound approach to passing over the Faro Airport, then turning West,
and then looping back to intercept the Faro VOR / DME approach to Runway
11 at the FAF 7DME fix, and then descending towards the planned Runway 11
landing

7. The attached demonstrative FIGURE 2A/2B introduces the 21 December 1992
microburst (as schematically illustrated in SCHEMATICs A & B) to illustrate
its interaction with the PH-MBN descending approach flight track and profile
into its planned Runway 11 landing at Faro during the last 90 seconds of flight



pre-impact. Note that the aircraft is not influenced by the microburst’s core
zone major downdraft, which is South of its approach path; and also that the
microburst itself is moving approximately East (roughly parallel to Runway
11/29), and so FIGURE 2A/2B represents “transient snapshots” of the moving
core center. Note also that the profile view is looking “through the core”
towards the approach path, which is well to the North of the microburst’s core

center.

8. The attached demonstrative FIGURE 3A/3B illustrates a similar profile and
track of the PH-MBN approach to Runway 11 as seen in FIGURE 2A/2B, but
introduces the PAPI 3° Glide Slope Approach for the PH-MBN flight profile;
and the VOR / DME (111°M) Approach beam and the transition from it to line
up with the Runway Centerline approximately 6,000 feet from the Runway 11
threshold for the PH-MBN flight track (note that the VOR Centerline is offset
5° from the Runway 11 Centerline for this particular runway’s approach)

9. The attached demonstrative FIGURE 4A/4B is similar to FIGURE 3A/3B, but
focusses on the final 45 seconds of flight prior to impact on Runway 11;
showing the PH-MBN flight profile compared to the PAPI 3° glideslope, and
the PH-MBN flight track compared to the Runway 11 Extended Centerline

10. The attached demonstrative FIGURE 5A/5B is similar to FIGURE 4A/4B but
focusses on the final 20 seconds of flight prior to impact on Runway 11, and
adds narrative comments on transient aircraft conditions occurring during this

period of time

11. The attached demonstrative FIGURE 6A/6B first illustrates (in FIGURE 6A)
the recorded Ground Scarring and final Wreckage Scatter / Distribution derived
from the original site investigation, and illustrates PH-MBN’s initial Runway

11’s impact was via the right-hand main landing gear, and was near to the left



edge of the runway proper’s hard surface (but definitely not the soft shoulder);
with PH-MBN crabbed significantly to the right, rolled significantly right wing
down, and at a high enough transient descent rate for these combined factors to
cause structural failure of the gear. The associated FIGURE 6B shows the same
data, plus the rubber-wheel-skid-defined most common real touchdown zone
for aircraft in 2013, as defined in FIGURE 7’s GOOGLE image of the (now
Runway 10) end of the FARO Airport’s main runway. FIGURE 6B thereby
illustrates the PH-MBN touchdown on 21 December 1992 was longitudinally
well within the typical aircraft touchdown location zone along Runway 11, and

was also within the lateral constraints of the hard-surfaced runway



10.

11.

12.

13.

14.

AIR File #7355, 23 July 2013

A.l.LR. LIST OF THE REPORT’S DEMONSTRATIVE
DATA SPREADSHEETS / SCHEMATICS AND FIGURES:-
DC-10, PH-MBN, 21 DECEMBER 1992

TABLE | - Last 90 seconds of flight data for PH-MBN
TABLE Il - Last 20 seconds of flight data for PH-MBN

TABLE 11l - Last 6 seconds of flight data for PH-MBN

SCHEMATIC A - Schematic of the Microburst in the vicinity of Faro Runway 11
SCHEMATIC B - Demonstrative Schematic of a Microburst’s Peripheral Vortex
SCHEMATIC C — NASA lllustration of a Microburst located over a Runway

SCHEMATIC D — NASA lllustration of a Microburst and Windshear Phenomenon

FIGURE 1 - PH-MBN’s Inbound Track & Approach to Runway 11 / 29

FIGURE 2A/2B - Microburst’s interaction with last 90 seconds of flight

FIGURE 3A/3B - Inbound Profile/Track c/w VOR/DME track and Glide Slope
FIGURE 4A/4B - Microburst’s interaction with final 45 seconds of flight
FIGURE 5A/5B - Microburst LE Vortex interaction with final 15 seconds of flight
FIGURE 6A/6B - Ground Scarring and Wreckage Scatter Distribution on R11

FIGURE 7 - Current Google image of Runway 10/28, plus VOR/DME & PAPI



How do you know?
Any hard scientific
evidence?



Horlings
Callout
How do you know?  Any hard scientific evidence?


Aircraft should have been
drawn head on for this
assumed outflow.



Horlings
Callout
Aircraft should have been drawn head on for this assumed outflow.


Nice image, but does
not apply for Faro.
Faro never reported
a Microburst.
Doesn't happen in
Portugal.



Horlings
Text Box
Nice image, but does not apply for Faro.  Faro never reported a Microburst.  Doesn't happen in Portugal.


Microburst and Windshear Phenomenon
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SCHEMATIC D - (Sketch courtesy of NASA)




Was this "sophisticated"
FDR analysis used?
Where are the output data
and video?



Horlings
Callout
Was this "sophisticated" FDR analysis used? Where are the output data and video?
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